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Administrative Details

Add smiths to your GitHub repos

Linked-In

Assign the instructor an issue to review your problem
statement
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Administrative Details: Deadlines

Problem Statement Week 02 Sept 15
SRS Present Week 04 Week of Sept 25
SRS Week 05 Oct 4
V&V Present Week 06 Week of Oct 16
V&V Plan Week 07 Oct 25
MG Present Week 08 Week of Oct 30
MG Week 09 Nov 8
MIS Present Week 10 Week of Nov 13
MIS Week 11 Nov 22
Impl. Present Week 12 Week of Nov 27
Final Documentation Week 13 Dec 6

Dr. Smith CAS 741, CES 741 Fall 2017: 03 Requirements 4/42



Introductions

Your name

Degree program

Academic background

Experience with:
I Scientific computing
I Continuous math
I Discrete math
I Software engineering
I Software development technology

I Git
I GitHub or GitLab
I LaTeX
I Make etc.

What do you hope to get out of this course?
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Questions?

Questions about project choices?

Questions about software tools?
I git?
I LaTex?

Partial tex files in the blank project template

Problem statement
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https://gitlab.cas.mcmaster.ca/smiths/cas741/blob/master/BlankProjectTemplate/Doc/ProblemStatement/ProblemStatement.tex


Problem Statement

Written in LaTeX

Due electronically (on GitHub) by deadline

Comments might be typed directly into your source

For later assignments with LaTeX source, include the
LaTeX commands for comments

What problem are you trying to solve?

Not how you are going to solve the problem

Why is this an important problem?

What is the context of the problem you are solving?
I Who are the stakeholders?
I What is the environment for the software?

A page description should be sufficient
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Sample Project Statements

CParser

FloppyFish

Screenholders

Template in repo
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https://gitlab.cas.mcmaster.ca/ThisTooShallParse/3XA3_CParser
https://gitlab.cas.mcmaster.ca/theateam/FloppyFishGroup
https://gitlab.cas.mcmaster.ca/screenholders/screenholders


SE For SC Literature

CAS 741 process is document driven, adapted from the
waterfall model [6, 26]
Many say a document driven process is not used by, nor
suitable for, scientific software.

I Scientific developers naturally use an agile
philosophy [1, 2, 5, 17],

I or an amethododical process [9]
I or a knowledge acquisition driven process [10].

Scientists do not view rigid, process-heavy approaches,
favorably [2]

Reports for each stage of development are
counterproductive [15, p. 373]

Up-front requirements are impossible [2, 21]

What are some arguments in favour of a rational
document driven process?
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Counter Arguments

Just because document driven is not used, does not mean
it will not work
Documentation provides many benefits [14]:

I easier reuse of old designs
I better communication about requirements
I more useful design reviews
I easier integration of separately written modules
I more effective code inspection
I more effective testing
I more efficient corrections and improvements.

Actually faking a rational design process
Too complex for up-front requirements sounds like an
excuse

I Laws of physics/science slow to change
I Often simple design patterns
I Think program family, not individual member
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Definition of Software Qualities

Measures of the excellence or worth of a software product
(code or document) or process with respect to some
aspect

What are some important aspects (qualities) for scientific
software?

User Satisfaction = The Important Qualities are High +
Within Budget

Dr. Smith CAS 741, CES 741 Fall 2017: 03 Requirements 11/42



Important Qualities for Scientific Computing

Software

External qualities
I Correctness (Thou shalt not lie)
I Reliability
I Robustness
I Performance

I Time efficiency
I Space efficiency

Internal qualities
I Verifiability
I Usability
I Maintainability
I Reusability
I Portability

Definitions in [6].
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Correctness Versus Reliability Versus Robustness

What is the difference between these 3 qualities?

Can you assess correctness without a requirements
specification?
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Correctness

A software product is correct if it satisfies its
requirements specification

Correctness is extremely difficult to achieve because
I The requirements specification may be imprecise,

ambiguous, inconsistent, based on incorrect knowledge,
or nonexistent

I Requirements often compete with each other
I It is virtually impossible to produce “bug-free” software
I It is very difficult to verify or measure correctness

If the requirements specification is formal, correctness can
in theory and possibly in practise be

I Mathematically defined
I Proven by mathematical proof
I Disproven by counterexample
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Reliability

A software product is reliable if it usually does what is
intended to do

Correctness is an absolute quality, while reliability is a
relative quality

A software product can be both reliable and incorrect

Reliability can be statistically measured

Software products are usually much less reliable than
other engineering products
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Robustness

A software product is robust if it behaves reasonably even
in unanticipated or exceptional situations

A correct software product need not be robust
I Correctness is accomplished by satisfying requirements
I Robustness is accomplished by satisfying unstated

requirements
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Question on Correctness. Reliability and

Robustness

Reliable programs are a superset of correct programs AND
robust programs are a superset of reliable programs. Is this
statement True or False?

A. True

B. False
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Performance

What are some ways you could measure software performance?

What are some ways you could specify performance
requirements to make them unambiguous and verifiable?
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Performance

The performance of a computer product is the efficiency
with which the product uses its resources (memory, time,
communication)

Performance can be evaluated in three ways
I Empirical measurement
I Analysis of an analytic model
I Analysis of a simulation model

Poor performance often adversely affects the usability and
scalability of the product
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Usability

What are some examples of excellent usability?

When you go to a friend’s house, you can likely operate their
microwave without reading the manual. What did human
factors engineers do to make this possible?
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Usability

The usability of a software product is the ease with which
a typical human user can use the product

Usability depends strongly on the capabilities and
preferences of the user

The user interface of a software product is usually the
principle factor affecting the product’s usability

Human computer interaction (HCI) is a major
interdisciplinary subject concerned with understanding and
improving interaction between humans and computers
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Verifiability

The verifiability of a software product is the ease with
which the product’s properties (such as correctness and
performance) can be verified

Verifiability can be both an internal and an external
quality
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Maintainability

The maintainability of a software product is the ease with
which the product can be modified after its initial release
Maintenance costs can exceed 60% of the total cost of
the software product
There are three main categories of software maintenance

1. Corrective: Modifications to fix residual and introduced
errors

2. Adaptive: Modifications to handle changes in the
environment in which the product is used

3. Perfective: Modifications to improve the qualities of the
software

Software maintenance can be divided into two separate
qualities

1. Repairability: The ability to correct defects
2. Evolvability: The ability to improve the software and to

keep it current
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Maintainability

What do software developers do to promote maintainability?
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Reusability

What are the advantages of reusing code?

Why doesn’t it happen more often?
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Reusability

A software product or component is reusable if it can be
used to create a new product

Reuse comes in two forms

1. Standardized, interchangeable parts
2. Generic, instantiable components

Reusability is a bigger challenge in software engineering
than in other areas of engineering
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Portability

A software product is portable if it can run in different
environments

The environment for a software product includes the
hardware platform, the operating system, the supporting
software and the user base

Since environments are constantly changing, portability is
often crucial to the success of a software product

Some software such as operating systems and compilers,
is inherently machine specific
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Understandability

The understandability of a software product is the ease
with which the requirements, design, implementation,
documentation, etc. can be understood

Understandability is an internal quality that has an impact
on other qualities such as verifiability, maintainability, and
reusability

There is often a tension between understandability and
the performance of a software product

Some useful software products completely lack
understandability (e.g. those for which the source code is
lost)
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Relationship between Qualities

Draw a diagram showing the relationships between the various
software qualities
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Measurement of Quality

A software quality is only important if it can be measured
- without measurement there is no basis for claiming
improvement

A software quality must be precisely defined before it can
be measured

Most software qualities do not have universally accepted

Can you directly measure maintainability?

How might you measure maintainability?
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