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What is Multi-lingual Requirements? 

• Requirements express in >than 1 languages 
• Malaysia is an example à English and 

Malay languages 
•  “code-switching” leads to inconsistency and 

other requirements errors 



Motivations: Real Example 



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).  

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



Overall Approach 

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

E x t e n d E U C ( E s s e n t i a l 
interactions and Abstract 
interaction) and EUI library 
patterns to support Malay 
requirements  
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Tool Support 

•  extended our original MaramaAI tool to support 
English & Malay languages requirements 

•  realised on top of Marama platformàEclipse IDE 



Marama AI: Capture Multi lingual 
requirements 



Marama AI: Consistency Checking 
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Marama AI: Consistency Checking with 
Best-practise Template 
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Marama AI: Generate EUC to EUI 
prototype model 
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MaramaAI: Translate EUI prototype to 
HTML form UI 
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Evaluation & Results 
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Membuat pilihan 3 1 7 0 choose 6 1 14 0 

Memberi pilihan 2 1 8 0 Offer choice 12 1 8 0 

M e m a p a r k a n 
maklumat 

1 1 9 0 View detail 8 1 12 0 

M e m i n t a 
pengesahan diri 

2 1 8 0 R e q u e s t 
identification 

5 1 15 0 

M e m b e r i 
maklumat 

3 1 7 0 P r o v i d e s 
information 

6 1 14 0 

M e n g e s a h k a n 
tempahan 

4 1 6 0 C o n f i r m 
booking 

11 1 9 0 

Correctness ratio 25% 1 0 0
% 

75% 0% Correctness 
ratio 

40% 100% 60% 0% 

Comparison of Abstract Interactions’ Extraction between 
Manual and Automated tool for both Malay and English 
language requirements 

Tool’s Usefulness (1) and Ease of Use(2)  results for 
Capturing and Managing consistency for English 
and Malay language Requirements 

(1) 

(2) 



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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