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Formal Specification Generation 
from Requirement Documents
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Motivation
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Objectives
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Industrial context:   
CIn/UFPE-Motorola
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Agenda
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Strategy Overview
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Id identifies each 
step, which 

contains an  Actor 
Action

From step and To step
define flow relations

Depending on the System 
State there are possible 

System Responses

CNL is used in all 
template fields

User View Use Case
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CNL is used to 
define Messages
and System State
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Component View Use Case
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Controlled Natural Language
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Select at least three unread messages from inbox folder

modifier modifier term termVerb
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User view translation to CSP

CSP viewed as 
a diagram

B

C

Open the menu

D

Select “Move to 
Important 
Messages” option

A

Read incoming
message
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CNL Sentences translation to CSP
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CSP model format

CNL sentences are 
translated to CSP events

Alternative Flows based on 
System State

System State is translated 
into a CSP choice
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Message exchange 
between components
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What has been achieved so far

Use Cases in
CNL 

CSP
Software

Requirements

Using: CNL and Use Case templates

Requirements defined 
in an abstract way

Automatic translation of CNL phrases
User and Component View
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Component view as refinement of 
user view
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� Different Abstraction Levels
� System is decomposed into components
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Example of models in different 
levels of abstraction

� ��	��� ��#�����
����� ��
�����
�#��!�!��
!������
-��%��
�&

� ��	��� ��#�����
���� ���	������	�	
�#��!�!��
!������
-��%��
�&



������������	�
�

Refinement Strategy
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Mapping Function
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Refinement Checking
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User_View_with_mapping = User_View [| events_user_view |] 
MAPPING_FUNCTION( map)

User_View_mapped = User_View_with_mapping \ events_user_view

User_View_mapped [FD= Component_View
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Strategy Automation
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Strategy Automation
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Strategy Automation
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Conclusion
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Related and Future Work
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Questions?
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Backup Slides
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Use Case Templates
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Controlled Natural Language
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Controlled Natural Language
Select at least three unread messages from inbox folder

Verb ArgumentArgument

Delete the message from outbox folder

Send the message to an invalid destination

Press menu key

There is an unlocked EMS message in inbox folder

Scroll to 1 MMS message

Phone is in Hot Messages folder screen
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Translation to CSP

A

B

step1A

C

step2A

step1B

D

A

E
step2B

step1C

D

F

I

G

H

step3C
step4C

step2C

Use Case Y

Use Case X

Use Case Z
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Translation to CSP

A

B

step1A

C

step2A

step1B

D

E

step2B

step1C

G I

F

H
step3C

step4C

step2C

Use Case X

Use Case Y

Use Case Z
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Use Case Templates - User View

Certain Use Case may 
behave differently from 

the interruption’s 
default specification

Keywords to 
refer interruptions
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Translating to CSP

step1A

C

A

B

step1S

D E
step2S

step2A

Interruption Use Case

CSP

X

Z

stepint1

stepint2

CSP with Interruptions


