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Context

Computer Aided
Software Engineering Natural Language

(CASE) Tools "\\ Processing (NLP)




NLP CASE Tools

* The common objective is to carry out a

linguistic analysis of requirements documents

in order to produce conceptual models of
them.



Characteristics of NLP tools

Ill

* How , natural”is the input language?

* How much intervention by an analyst is
needed?



Basic Problem

* Natural language is linked to application
domain

* Application domain might be two-tiered:
— Software Engineering
— Domain of developed software



Benefits

Concentrate on the problem rather than on
the modelling

Take into account various kinds of
requirements

Traceability from the first document on
Manage changing user requirements better



Example Architecture of NLP CASE Tool
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Application in RE

 Elicitation phase:
— Digitise requirements documents

— Reveal ambiguities and contradictions in
Documents

— Verify questionnaires (regarding ambiguities)
— Automatic analysis of free text answers

* Model requirements by extracting the
description of the elements

e Support requirements validation



Market Research

Which are the two things in your job you would like to do more efficiently?
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Identify user requirements
Evaluate project feasibility
Model user requirements
Learn to use new tools
Documents software systems
Train staff

Test the software
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Market Research

Which are the two things in
your job you would like to
do more efficiently?

What would be the most useful thing to improve general
day-to-day efficiency?

Automation Outsourcing Internal delegation
Identify user requirements 69% 9% 22%
Evaluate project feasibility 44% 12% 44%,
Model users requirements 75% 4% 21%
Learn to use new tool 86% 0% 14%
Documents software systems 1% 5% 24%
Trainstafl _ o o oo oo e 8% o 0% e 2% e
Test the software 67% 4% 29% l
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Which tool(s) do you currently use to perform user
interface design?

Other

Paper and pencil

Synchronous collaborative tools
Formal model-hased tools
HTML-editing tools

Multimedia-authoring tools

Whiteboards

Analysis and modeling tools
Asynchronous collaborative tools
Electronic sketching tools

Visual interface builders

Post-it Notes
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Type of tool

Development Interface Asynchronous Synchronous Paper
process builders tools Whiteboards tools and pencil
Just do it 39 36 54 16 59
Spiral 34 29 61 11 82
Prototyping 37 45 55 23 80
Formal methods 30 56 47 26 81
Waterfall 46 39 69 28 80



Workstyle (Transition)

 Workstyle
— Particular style of work

 Workstyle Transition
— Several different workstyles involved in activity
— Frequent switching between workstyles

— Transitions are expensive:
- interruptions lead to cognitive breakdown



Measuring Workstyle Transitions

Survey:

* Frequency:
How many times [the respondent] engages
and transitions in those workstyles.

* Cost:
How difficult [the respondent] finds it to
perform that transition.



Workstyle Transition Impact

Problem space to solution space

Nonfunctional to fully functional

Informal to formal

High detail to low detail

Whiteboard to CASE tool

H Cost
! Frequency

3 4
Qualitative ranking




TaskSketch

Aim: help designers move from problem space concepts
to a final solution design and back

Designers can smoothly switch between :

— Participatory view — results from sessions with users

— a use-case perspective—described as an UML activity diagram
— a system architecture perspective

Changes in one perspective are propagated to the
semantic equivalent in the other



CanonSketch
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1 <?xml version="1.0" encoding="UTF-8"?>

2 <mx:Application xmlns:mx-"http://www.macromedia.com/2005/mxml" layout-"obsolute"
3 styleNome-"default” fontSize-"12" fontFamily=-"Arial">

4 <mx:DataGrid x="72" y="32" width-"264" height-"232">

5| <mx: columns>

6 <mx:Array>

7 <mx:DataGridColumn columnName-"Name" />

8 <mx:DataGridColumn columnName-"Address" />

9 <mx:DataGridColumn columnName-"Phone" />

10 <mx:DataGridColumn columnNaome-"Orders" />
1 </mx:Array>
(h) 12| </mx:columns>
13 </mx:DataGrid>
14 <mx:Datarid x="344" y="32" width="312" height="144">
~————————{ UMLClass Diagram | Abstract ype | MXMLRenderer | Code Editor }————— = oKz Lalumise
16, <mx:Array>
Fletch = Sketch Flex 17 <mx:DataGridColumn columnName-"Title" />
18 <mx:DataGridColumn columnName="Section" />
19| <mx:DataGridColumn columnNome~"ISBN" />
Phone | Orders | Titie Section | ISBN | Author | Clent 2 «amx:DataGridColumn columnName="Author® />
21 <mx:DataGridColumn columnNome-"Client" />
v \/ J \/ 22 </mx:Array>
O‘Y— 23] </mx:columns>
24 </mx:DataGrid>
25 <mx:Text x="344" y-"184" width=-"312" height=-"120" text="This is where the text of the
26/ book's description will be placed" >
27, </mx:Text>
28 amx:link x="72" y="272" width-"264" height="32" label-"Library Home Site Links">
29 </mx:Link>

30| </mx:Applications|
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Conclusion

There is demand for tools
Tools are not widespread

f the language is controled, simpler tools can
e used

Domain knowledge needs to be available



Questions

* Did you perceive transitions as a problem?

* Do you think NLP is a feasible approach in RE?



