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System design process (SDP)
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The System Design process

The hole process, from the beginning to the end
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Spiral Lifecycle model
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Alpha Beta Testing - DeMystified

«-test

Alpha testing is a type of acceptance testing; performed to identify all
possible issues/bugs before releasing the product to everyday users or
public. The focus of this testing is to simulate real users by using blackbox
and whitebox techniques.

[-test

Beta Testing of a product is performed by “real users” of the software
application in a “real environment” and can be considered as a form of
external user acceptance testing.

User Acceptance Testing

Unit Integration System Alpha Beta
Testing Testing Testing Testing Testing
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Vee Life cycle model
Other way of thinking
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Cost & influence of each Phase of the Life Cycle

Cost and Influence of Each Phase of the Life Cycle
for a Municipal Transportation System

The size of each object is
proportional to its cost.

The length of each object’s shadow
is proportional to its influence.
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Requirements discovery process

!

[

Identify stakeholders | [Develop
use case

| [[Understand cusfomerneeds | | model
IS
E State the problem | Verification
= and
:’-,- [ Discover requirements __|«—— | Validation
,§ [ Clarify requirements | Define
o evaluation
E criteria

[+——No

Manage
requirements
Yes Manage

¥ risk

[_Decompose requirements | v
Manage the

[ Allocate requirements | reguirements.
process

[ Derive requirements |

[ Prioritize requirements |

Project ‘ There is a multitude of
——N, Yes-
over? @ unshown feedback loops

T.1 - Previous concepts 9/ 24



System engineering introduction

Requirements discovery proct

Systems engineering is not !
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Systems engineering
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It is applied to the system, then to the subsystems, then to the

components, etc.

Similarly for the fractal pattern above, the same algorithm was
applied at the large structural level, then at the medium-scale level,
then at the fine-detail level, etc.




Terry Bahill and Rick Botta, Fundamental Principles of Good System
Design, Engineering Management Journal, 20(4), 9-17, December 2008.

@ Use models to design systems
@ Use hierarchical, top-down design
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Principles of good design

Part |
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@ Use models to design systems
@ Use hierarchical, top-down design
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@ Use models to design systems

@ Use hierarchical, top-down design

@ Work on high-risk entities first

@ Prioritize

@ Control the level of interacting entities
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Work on high-risk entities first
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Control the level of interacting entities

Design the interfaces
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Use models to design systems

Use hierarchical, top-down design
Work on high-risk entities first
Prioritize

Control the level of interacting entities
Design the interfaces

Produce satisfying designs
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Principles of good design

Part |

[4 Terry Bahill and Rick Botta, Fundamental Principles of Good System

Design, Engineering Management Journal, 20(4), 9-17, December 2008.

Use models to design systems

Use hierarchical, top-down design
Work on high-risk entities first
Prioritize

Control the level of interacting entities
Design the interfaces

Produce satisfying designs

Do not optimize early

Maintain an updated model of the system
Develop stable intermediates

Use evolutionary development
Understand your enterprise
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Principles of good design

Part Il

State what not how (polymorphism)

List functional requirements in the use cases
Allocate each function to only one component
Do not allow undocumented functions

Provide observable states

Rapid prototyping
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Principles of good design

Part Il

State what not how (polymorphism)
List functional requirements in the use cases

Allocate each function to only one component

Provide observable states

o
o
o
@ Do not allow undocumented functions
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@ Rapid prototyping

o

Develop iteratively and test immediately
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State what not how (polymorphism)
List functional requirements in the use cases
Allocate each function to only one component

Do not allow undocumented functions
Rapid prototyping

Develop iteratively and test immediately

°
°

°

°

@ Provide observable states
°

°

@ Create modules

°

Create libraries of reusable entities
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State what not how (polymorphism)

List functional requirements in the use cases
Allocate each function to only one component
Do not allow undocumented functions

Provide observable states
Develop iteratively and test immediately

Create modules

°
°

°

°
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@ Rapid prototyping
°
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o Create libraries of reusable entities
°

Use open standards
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Principles of good design

Part Il

State what not how (polymorphism)

List functional requirements in the use cases
Allocate each function to only one component
Do not allow undocumented functions

Provide observable states

°
°

°

°

°

@ Rapid prototyping
@ Develop iteratively and test immediately
@ Create modules

o Create libraries of reusable entities

@ Use open standards

°

Identify things that are likely to change
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Principles of good design
Part Il

State what not how (polymorphism)

List functional requirements in the use cases
Allocate each function to only one component
Do not allow undocumented functions
Provide observable states

Rapid prototyping

°
°

°

°

°

°

@ Develop iteratively and test immediately
@ Create modules

o Create libraries of reusable entities

@ Use open standards

o ldentify things that are likely to change
°

Write extension points
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Principles of good design
Part 11l

Group data and behavior

Use

Write a glossary of relevant terms
Envelope requirements

Create design margins

Design for testability

Design for evolvability

Build in preparation for buying
Do a sensitivity analysis

Create a new design process
Search for unintended consequences

Change the behavior of people
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Purpose of the principles

@ Using these principles will increase the probability of producing good
designs.

@ These design principles will help make an item reusable in a new
system.

@ Not surprisingly, these same principles can help reduce redesign costs
when requirements change.
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Impact of the changes introduced in the
Why are we doing wrong?

A
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@ System approach
e Electronic Circuitry
Role of Input & Output Transducers
Product Packaging
User Needs
TQM- » Vishay Tantalum Capacitor - Total quality Example



@ To check whether:

the requirements are met

the design is optimum

right components are selected
Quality aspects are taken in to

it is practical to go in for production
It is a time bound proposal
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