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Why Model-Driven Development (MDD)?

Hardware-focused 
Product

Software-focused B2B 
Solution



Business Solutions



Overview of Traceability
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MRD (Marketing Requirement Doc.)
SRD (Solution Requirement Doc.)
SRS (System Requirement Spec.)
HLD (High-Level Design)
LLD (Low-Level Design)
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Test Overview



MRD SRD SRS

Requirement
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MRD (Marketing Requirement Doc.)
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SRS (System Requirement Spec.

Example of Requirement Traceability



Architecture

Behavior

Static Structure

Functions of System

Requirements

Requirements

Behavior of Function

…

Internal Structure

How to do MDD? 1/2 



Architecture

Behavior

Static Structure

Functions of System Behavior of Function

Internal Structure

Behavior of Class

Model Verification

How to do MDD? 2/2 



Car infotainment system

Sample MDD Projects 



Marketing 
Requirement Doc.

(MRD)



LGE created a template for MRD from Project Architecture Workshop (PAW).

Requirement Management : DOORS 



MRD focuses on business use cases and stakeholder requirements.

MRD (Marketing Requirement Document)



Business use cases express what user would do with the system to accomplish user 
goals.

MRD Model: Business Use Cases



Conceptual model shows initial thoughts about the whole system, HMI in this case.

MRD Model: Conceptual Model



Solution Requirement 
Document

(SRD)



Requirements for the whole solution

SRD (Solution Requirement Document)



Breakdown “Play CD” use case

SRD Model: Use Cases



Shows internal structure

SRD Model : Internal Structure of the Solution



Model

Requirement

Create links directly from the modelling tool to requirement management tool

Trace Model from Requirements: create links



MRD SRD

Requirement

Model

…

Traceability of Requirement and Model at SRD



System Requirement 
Specification

(SRS)



Identify systems inside the whole solution

SRS (System Requirement Specification)



Breakdown HMI into more detailed components, Display Manager and Scenario 
Manager

SRS Model : Internal Structure of HMI Subsystem



SRD : Sequence

SRS : Sequence

SRD to SRS



MRD SRD SRS

Model

…
Requirement

Traceability of Requirement and Model at SRS



High Level Design
(HLD)



Breakdown “Display Manager”

HLD Model 1 : Display Manager



Breakdown “Scenario Manager”

HLD Model 2 : Scenario Manager



Generated code from the modelling tool based on state machines, were already verified 
during simulations

Had a choice to generate the following programming languages, and chose C

C

Agile C (small footprint)

C++

Java

C#

HLD : Code Generation



Target Init

State machines
are running…

Environment

Close

in

Out

Host

request

reply

Generated code

Generated & modified code

ARM9 SoC running Automotive Grade Linux (AGL)

HLD : Demo Target Configuration



Conclusion



Able to manage requirements at different levels

MRD

SRD

SRS

Able to collaborate

Used same language, UML

Reviewed system requirements & design at early stages

Able to use output as process document

Easily separated requirements for outsourced components

Able to identify non-functional requirements  since the beginning

Pros of MDD Projects



Took some learning curve to get familiar with different requirement levels and system 
design process

Took time to learn how to use various new tools

Configuration management could get tricky with projects for UML

Needed change management process

Cons of MDD Projects



MDD effort needed compared to previous developments

Requirement analysis: x2

Architecture design: x4

Implementation: x0.3

Verification: x0.5

What do the above numbers mean?

Need more effort up front (requirement analysis & architecture design)

Actual development effort goes down (implementation & verification)

Some Numbers
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