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MODEL

What is model?
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 “A model is a simplification of a system built with an intended goal in mind. The model should be able to answer 

questions in place of the actual system.”

(Jean Bézivin) 

 “Models help in developing artefacts by providing information about the consequences of building those artefacts 

before they are actually made.” 

(Ludewig)

 “A model of a system is a description or specification of that system and its environment for some certain 

purpose.” 

(OMG)

MODEL
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MODELS IN TRADITIONAL ENGINEERING

Models used in all branches of engineering
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 Abstract representation of a system’s structure, function or behavior

 Simplification, description and specification of system

 Can answer questions regarding actual System (Analysis, prediction, inferences)

 Provide purpose, understanding and risk analysis of system

 Model allows

 Discard irrelevant details

Table Abstraction

Rectangle

Four legs

Wooden

Clean design

Model

MODEL

UNIVERSITY OF SARGODHA



7

WHAT IS A MODEL?

 Some definitions:

 A simplified representation used to explain the workings of a real world system or event.

 A reduced/abstract representation of some system that highlights the properties of interest from a 

given viewpoint. The viewpoint defines concern, scope and detail level of the model.

Functional modelModeled system
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MODEL-DRIVEN SOFTWARE DEVELOPMENT

 Model: It’s an abstract description of software artifact, created for a purpose.

 Why is it abstract?

 Things are omitted, e.g., detail, views, subsystems

 What purposes?

 Analysis, test automation, code generation, review, explanation, documentation ...

Requirements 
models

Architecture
models

Behavioural
models

Runtime
models
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EXAMPLE CODE
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CORRESPONDING UML MODEL
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MODEL IS ABOUT?

Structure

 Data 

 Architecture

 Components

 User Interface

 Any aspect of system

Behavior

 Configurations

 Connections

 Communication

 Business Process
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THE PROGRAM & ITS MODEL
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THE OBJECT MANAGEMENT GROUP (OMG)

 An open membership and non-profit consortium

 IBM, Microsoft, etc. 

 Originally aimed at setting standards for distributed object-oriented systems, and is now focused on modeling 

(programs, systems and business processes) and model-based standards.
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OMG’S UNIFIED MODELING LANGUAGE 

(UML)



Content
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Understanding?

MODEL AS A UML DIAGRAM
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UML PROFILE

 UML Profile contains language concepts that are defined via basic 

UML constructs such as classes and associations, stereotypes, tagged 

values, and modeling rules

 Conceptually, a model is an ‘instance’ of 

a meta model

 UML meta model contains elements 

such as Class, Operation, Attribute, or 

Association

 The meta model concept is one of the 

most significant concepts in the 

context of MDSD
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 Many commercial modeling tools (e.g., Rational Software Architect, Magicdraw)

 Even an open source UML tools (e.g., Papyrus, TopCased)



MODEL DRIVEN DEVELOPMENT (MDD)

The usage of Models as the main artefacts to Drive the 

software Development

MDD --- Models,  Transformations, Development processes

Models + Transformations = Software
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MODERN MBS DEVELOPMENT STYLE

 Models can be refined continuously until the application is fully specified, i.e., the model becomes the system that 

it was modeling
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META MODEL

 Model describing model is called meta model
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TRANSFORMATIONS

 MDSD provides appropriate languages for defining model transformation rules

 Rules can be written manually from scratch by a developer, or can be defined as a refined specification of an 

existing one

 Alternatively, transformations themselves can be produced automatically out of some higher level mapping rules 

between models 

 Defining a mapping between elements of a model to elements to another one (model mapping or model weaving)

 Automating the generation of the actual transformation rules through a system that receives as input the two model 

definitions and the mapping 

 Transformations themselves can be seen as models!
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BENEFITS OF MDSD

 MDSD increase your development speed

Automation: runnable code can be generated from formal models using transformation steps

 Cross-cutting implementation aspects can be changed in one place 

In transformation rules

Fixing bugs in generated code

 Reduce Complexity

Due to abstractness

 Reusability

Once they have been defined. Architectures, modeling languages and transformations can be used in the sense of 

a software production line for the manufacture of diverse software systems
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