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Lecture - 24
Abstractions in Modelling

In the previous video, we saw how the FBS framework mapped to the software development

process.

Yes, in week 3 we saw another set of diagrams, the unified modelling language diagrams.
The process of representing the solution designed using representations like FBS and UML is

referred to as software modelling.

Modelling is a way of creating an external, explicit representation of the system to be built
based on the requirements we create an FBS representation to expand an idea or concept

based on the system which we want to build.

So, once we have this representation, we can go into some more detail and create UML

diagrams for the software system to be built.

So, one of the key differences between these modelling representation is a level of detail in

them, right?

Yes, you are right. So, these levels of detail are known as levels of abstraction.
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Definition:
Hiding details in the design at each stage of the design process
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Abstraction is a way of hiding details in the design at each stage of the design process.
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In week 2, we create a phase graph which expands on the function structure in behaviour of

the design solution, it is an example of a high level extraction of the system.



(Refer Slide Time: 01:46)

Medjum Level Abstraction

E.g. - UML diagrams

{#B NPTEL So‘tware Conceptual Design

We then add more and more details to the solution design. In week 3 we were introduced to

the UML diagrams, they correspond to the medium level abstraction of the system.
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‘Modelling at Different Abstraction Levels @

o Functions - Use cases

o Structures - Class diagrams detailed from the structures

¢ Behaviours described by sequence diagrams
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In think and link we saw how we can expand from the FBS model to the UML model. The
functions in the FBS graph can be expanded to create use cases, similarly, the class diagrams

can be detailed from the structures. The sequence diagram actually describe the different

behaviours in the system.
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o Close correspondence with the implementation (code)

o E.g.-Every class in a model » map onto one or more classes
in the implementation code
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Then these UML diagrams can be further detailed out to create models such that there is a
close correspondence with the implementation code. For example, every class in a model

could map on to one or more classes in the implementation code.

(Refer Slide Time: 02:56)

UML to Code

S0 LLEELE]
=

- @G

o i e e nes e
56371 =
\GEE

{;9 NPTEL So'tware Conceptual Desgn

There are also various tools which automatically generate code from such detailed UML
diagrams. So, what we are doing is that we are adding more and more details as we progress

across the various levels of abstraction.



Yes, this is an important takeaway. One way to create a software design is to continue adding

implementation details as we progress.

Ok. So, another point is that these modelling techniques they are not the same right? So, do

they serve different purposes?
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What are different purposes for which these modelling

techniques are used?
m

Please pause the video and write down your responses
() NPTEL

That is a good question. Learners, let us reflect on this question what are the different
purposes for which these modelling techniques can be used? Pause the video write your

answer in the notebook, and then resume.
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Purposes of Modelling
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¢ Vehicle for communication and idea generation
E.g.- FBS Graph

¢ Analysis and comprehension
E.g. - UML models

¢ Blueprint for Implementation
E.g. - Detailed UML models
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For example, the FBS graph is a vehicle for communication and idea generation when we
want to discuss key ideas of the software with other members of team a modelling technique

like FBS can be used.

These ideas are detailed out using modelling representations like the UML models these

UML models can be used for analysis and comprehension, like what we saw in VeriSIM.

In the latest example, we saw that when we generate UML diagrams with greater level of
detail, the automatically code gets generated. These detailed UML diagrams can be given to
developers who can start implementation in a specific programming language based on these

models.



