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© Overview

© Where does software design sit in SDLC?
© What is meant by Software Architecture?
@ Software Architecture Design Guidelines

© Questions???
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Previous Lecture

@ Functional Requirements Lactuea |
© Functional Requirements

© Non-functional Requirements

@ Process Requirements
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@ The requirements specification serves as a starting SchuarsiDesinly
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@ In the design phase, the architecture of the system is
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@ The requirements specification serves as a starting
point for the next phase (design)

@ In the design phase, the architecture of the system is
devised

@ Requirements analysis and design generally cannot be
strictly separated in time
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Requirements Highlights Introduction

@ The requirements specification serves as a starting
point for the next phase (design)

@ In the design phase, the architecture of the system is
devised

@ Requirements analysis and design generally cannot be
strictly separated in time

e the requirements specification is very formal and can
be viewed as a high-level design specification of the
system to be built
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Requirements Highlights Introduction

@ The requirements specification serves as a starting
point for the next phase (design)

@ In the design phase, the architecture of the system is
devised

@ Requirements analysis and design generally cannot be
strictly separated in time
e the requirements specification is very formal and can
be viewed as a high-level design specification of the
system to be built

o Often, a preliminary design is done after an initial set
of requirements has been determined
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Requirements

SFWR ENG 3A04:

@ We look at those requirements that are there because Software Design 11
of the product’s fundamental reason for existence .
Introduction
Functional

Requirements

Functional
Requirements

Non-functional
Requirements

Process
Requirements
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@ The functional requirements specify what the product
must do
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Requirements Highlights Functional
Requirements

@ We look at those requirements that are there because
of the product's fundamental reason for existence

@ The functional requirements specify what the product
must do

@ They relate to the actions that the product must carry

out in order to satisfy the fundamental reasons for its
existence
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@ The functional requirements specify what the product
must do
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Requirements Highlights Functional
Requirements

@ We look at those requirements that are there because
of the product's fundamental reason for existence

@ The functional requirements specify what the product
must do

@ They relate to the actions that the product must carry
out in order to satisfy the fundamental reasons for its
existence

The product shall determine which road
sections pass through areas that are predicted
to freeze.
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Requirements Highlights Functional
Requirements

@ We look at those requirements that are there because IS e
of the product’s fundamental reason for existence .

@ The functional requirements specify what the product oo
must do Requirements

@ They relate to the actions that the product must carry
out in order to satisfy the fundamental reasons for its
existence

The product shall determine which road
sections pass through areas that are predicted
to freeze.

@ It describes an action that the product must take if it is

to carry out the work for which:it is-intended.
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@ Functional requirements are:
e Specifications of the product’s functionality;
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e Specifications of the product’s functionality;

Functional

e Actions the product must take - check, calculate, Requirements
record, retrieve;
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@ Functional requirements are: Dr. R. Khedri
e Specifications of the product’s functionality;

Functional

e Actions the product must take - check, calculate, e
record, retrieve;

e Derived from the fundamental purpose of the product;
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Requirements Highlights Functional
Requirements

@ Functional requirements are:
e Specifications of the product’s functionality;

e Actions the product must take - check, calculate,
record, retrieve;

e Derived from the fundamental purpose of the product;

e Not a quality - for example, 'fast’ is a quality, and
therefore it is a non-functional requirement.
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@ Functional requirements are: Dr. R. Khedri
e Specifications of the product’s functionality;

Functional

e Actions the product must take - check, calculate, e
record, retrieve;

e Derived from the fundamental purpose of the product;

o Not a quality - for example, 'fast’ is a quality, and
therefore it is a non-functional requirement.

@ Think of the functional requirements as the business
requirements
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Requirements Highlights Functional
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@ The functional requirements are a specification of the
real work, or business, independent of the way that
work will be carried out

@ The functional requirements must fully describe the
actions that the intended product can perform
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Requirements Highlights Functional
Requirements

@ The functional requirements are a specification of the
real work, or business, independent of the way that
work will be carried out

@ The functional requirements must fully describe the
actions that the intended product can perform

@ So a requirement for the requirements is that the
product’s builder be able to use them to construct the
product desired by your client.
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@ The functional requirements are a specification of the

. ) Dr. R. Khedri
real work, or business, independent of the way that
work will be carried out
. ) ) Functional
@ The functional requirements must fully describe the Requirements

actions that the intended product can perform

@ So a requirement for the requirements is that the
product’s builder be able to use them to construct the
product desired by your client.

@ At their discovery stage they are not necessarily
rigorous nor complete
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@ The functional requirements are a specification of the

. ) Dr. R. Khedri
real work, or business, independent of the way that
work will be carried out
. . . Functional
@ The functional requirements must fully describe the Reguirements

actions that the intended product can perform

@ So a requirement for the requirements is that the
product’s builder be able to use them to construct the
product desired by your client.

@ At their discovery stage they are not necessarily
rigorous nor complete

@ The writing activity formalises each requirement
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Requirements Highlights Functional
Requirements

The product shall show the weather for the
next twenty-four hours.

The product shall show all roads predicted to
freeze.
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Requirements Highlights Functional
Requirements

The product shall show the weather for the
next twenty-four hours.

The product shall show all roads predicted to
freeze.

@ Anything has the potential to be ambiguous
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The product shall show all roads predicted to _
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@ Anything has the potential to be ambiguous

@ Continually minimise that risk by clarifying the context
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The product shall show the weather for the

next twenty-four hours. Dr. R. Khedri
The product shall show all roads predicted to _
freeze. ;::E?rzr:;nts

@ Anything has the potential to be ambiguous

@ Continually minimise that risk by clarifying the context

Shut off the pumps if the water level is above
100 meters for 4 seconds
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The product shall show the weather for the

next twenty-four hours. Dr. R. Khedri
The product shall show all roads predicted to _
freeze. ;::E?rzr:;nts

@ Anything has the potential to be ambiguous

@ Continually minimise that risk by clarifying the context

Shut off the pumps if the water level is above
100 meters for 4 seconds
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Requirements Highlights Functional
Requirements

Shut off the pumps if the water level is above 100 PR ENG 30
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meters for 4 seconds. br. R, Khedti

There are several reasonable interpretations
© ‘Shut off the pumps if the mean water level over the
past 4 seconds was above 100 meters”.
Functional

T Requirements

([ wi(t)de) = 4> 100]
T4
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Requirements Highlights Functional
Requirements

Shut off the pumps if the water level is above 100 IR ENG 3807
oftware Design Il
meters for 4 seconds. br. R, Khedti

There are several reasonable interpretations
© “Shut off the pumps if the mean water level over the
past 4 seconds was above 100 meters”.
Functional

T Requirements

([ wi(t)dt) = 4> 100]
T4

@ “Shut off the pumps if the median water level over the
past 4 seconds was above 100 meters”.

(MSX[t,4‘t](WL(t)) + Min[t,4_t](WL(t))) +2>100
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Requirements Highlights Functional
Requirements

Shut off the pumps if the water level is above 100 IR ENG 3807
oftware Design Il
meters for 4 seconds. br. R, Khedti

There are several reasonable interpretations
© “Shut off the pumps if the mean water level over the
past 4 seconds was above 100 meters”.

Functional
T Requirements

[( WL(t)dt) + 4 > 100}
T—4
@ “Shut off the pumps if the median water level over the
past 4 seconds was above 100 meters”.
(Maxe_s,q(WL(t)) + Minje_4 (WL(t))) + 2 > 100

© ‘Shut off the pumps if the minimum water level over
the past 4 seconds was above 100 meters”.

......... Min[t,“] ( WL( t)) >100
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@ Look and Feel Requirements Software Design II

The product shall have the same layout as Pr: R. Khedr

the district maps that the engineering
department uses now.

Non-functional
Requirements
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The product shall have the same layout as Pr: R. Khedr
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Requirements Highlights Non-functional
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@ Look and Feel Requirements

The product shall have the same layout as
the district maps that the engineering
department uses now.

o Usability Requirements

o Ease of use
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Requirements Highlights Non-functional
Requirements

@ Look and Feel Requirements

The product shall have the same layout as
the district maps that the engineering
department uses now.

o Usability Requirements
e Ease of use

The product shall be easy for 11-year-old
children to use.
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Requirements Highlights Non-functional
Requirements

@ Look and Feel Requirements

The product shall have the same layout as
the district maps that the engineering
department uses now.

o Usability Requirements

o Ease of use
The product shall be easy for 11-year-old
children to use.

o Ease of learning
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e Ease of use
The product shall be easy for 11-year-old
children to use.

o Ease of learning
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@ Look and Feel Requirements Software Design II
The product shall have the same layout as Pr: R. Khedr
the district maps that the engineering
department uses now.

o Usability Requirements Nomfunction

Requirements

e Ease of use
The product shall be easy for 11-year-old
children to use.

o Ease of learning
The product shall be easy for an engineer to
learn.
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e Speed requirements Dr. R. Khedri
Any interface between a user and the
automated product must have a maximum

response time of two seconds.

Non-functional
Requirements

Dr. R. Khedri SFWR ENG 3A04: Software Design Il



Requirements Highlights Non-functional
Requirements

. SFWR ENG 3A04:
@ Performance Requirements Software Design I1

e Speed requirements Dr. R. Khedri
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Requirements Highlights Non-functional
Requirements

@ Performance Requirements
e Speed requirements

Any interface between a user and the
automated product must have a maximum
response time of two seconds.

e Safety critical requirements
The product shall not emit noxious gases.
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Requirements Highlights Non-functional
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@ Performance Requirements
e Speed requirements

Any interface between a user and the
automated product must have a maximum
response time of two seconds.

e Safety critical requirements
The product shall not emit noxious gases.

e Precision requirements
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@ Performance Requirements
e Speed requirements

Any interface between a user and the
automated product must have a maximum
response time of two seconds.

e Safety critical requirements
The product shall not emit noxious gases.

e Precision requirements
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e Speed requirements Dr. R. Khedri

Any interface between a user and the
automated product must have a maximum
response time of two seconds.

e Safety critical requirements
The product shall not emit noxious gases. jor-functional
equirements

e Precision requirements
All monetary amounts must be accurate to
two decimal places.
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@ Performance Requirements
e Speed requirements

Any interface between a user and the
automated product must have a maximum
response time of two seconds.

e Safety critical requirements
The product shall not emit noxious gases.

e Precision requirements
All monetary amounts must be accurate to
two decimal places.

e Reliability and availability requirements
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Requirements

@ Performance Requirements
e Speed requirements

Any interface between a user and the
automated product must have a maximum
response time of two seconds.

e Safety critical requirements
The product shall not emit noxious gases.

e Precision requirements
All monetary amounts must be accurate to
two decimal places.

o Reliability and availability requirements
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Requirements Highlights Non-functional
Requirements

@ Performance Requirements
e Speed requirements

Any interface between a user and the
automated product must have a maximum
response time of two seconds.

e Safety critical requirements
The product shall not emit noxious gases.

e Precision requirements
All monetary amounts must be accurate to
two decimal places.

o Reliability and availability requirements
The product shall be available for use 24
hours per day, 365 days per year.
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e Speed requirements

Any interface between a user and the
automated product must have a maximum
response time of two seconds.

e Safety critical requirements
The product shall not emit noxious gases.

e Precision requirements
All monetary amounts must be accurate to
two decimal places.

o Reliability and availability requirements
The product shall be available for use 24
hours per day, 365 days per year.
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o Capacity requirements Or. R, Khedri
The product must be able to cater for 300
simultaneous users within the period from
9:00 a.m. to 11:00 a.m. Maximum loading
at other periods will be 150.

Non-functional
Requirements
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o Capacity requirements Or. R, Khedri
The product must be able to cater for 300
simultaneous users within the period from
9:00 a.m. to 11:00 a.m. Maximum loading
at other periods will be 150.

@ Operational Requirements

Non-functional
Requirements
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Dr. R. Khedri SFWR ENG 3A04: Software Design Il



Requirements Highlights Non-functional
Requirements

SFWR ENG 3A04:
Software Design Il

o Capacity requirements Or. R, Khedri
The product must be able to cater for 300
simultaneous users within the period from
9:00 a.m. to 11:00 a.m. Maximum loading
at other periods will be 150.

@ Operational Requirements Mo fancrionat
. . on-functional
o Expected physical environment Requirements

Dr. R. Khedri SFWR ENG 3A04: Software Design Il



Requirements Highlights Non-functional
Requirements

SFWR ENG 3A04:
Software Design Il

o Capacity requirements Or. R, Khedri
The product must be able to cater for 300
simultaneous users within the period from
9:00 a.m. to 11:00 a.m. Maximum loading
at other periods will be 150.

@ Operational Requirements Mo fancrionat
. . on-functional
o Expected physical environment Requirements

The product is to be used by a worker,
standing up, outside in cold, rainy conditions.
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o Capacity requirements Or. R, Khedri
The product must be able to cater for 300
simultaneous users within the period from
9:00 a.m. to 11:00 a.m. Maximum loading
at other periods will be 150.

@ Operational Requirements Mo fancrionat
. . on-functional
o Expected physical environment Requirements

The product is to be used by a worker,
standing up, outside in cold, rainy conditions.

e Expected technological environment

Dr. R. Khedri SFWR ENG 3A04: Software Design Il



Requirements Highlights Non-functional
Requirements

SFWR ENG 3A04:
Software Design Il

o Capacity requirements Or. R, Khedri
The product must be able to cater for 300
simultaneous users within the period from
9:00 a.m. to 11:00 a.m. Maximum loading
at other periods will be 150.

@ Operational Requirements Mo fancrionat
. . on-functional
o Expected physical environment Requirements

The product is to be used by a worker,
standing up, outside in cold, rainy conditions.

e Expected technological environment
e Partner applications
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