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What is system?

System

Software

managing
connections

Component / Module

Component Object Object
managing
__hardware | Object

Object

Possible hardware: keyboards, touch
screens, screens, gamepad, mouse,
heat sensors... :

______________________________________________________

Component Component _
Possible connections: database,

other systems, internet etc.

_________________________________

System usually refers to
the entire functional
product, which may include
connections to other
systems, hardware which is
required for the software to
work (sensors,
keyboard+mouse, gamepad
etc...) and everything else
connected.




Software in acceptance
testing

Acceptance testing

_ . Client-side
System being built service

Web service
component

Framework
component

Tested component
GUI overlay
component

Server
cluster,
Database
component CIOUd

Sensors, inputs, controllers,
other peripheral devices




Software lifecycle?

Requirements . - :
Specification .

‘ ‘ Software
process
Acceptance
and ‘ QC & QA ‘ Development S.oftware
operations Life-cycle

Maintenance . sligcé)grft
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Indicators of system decay

Overly Running in
complex emulation
structure mode

Frequent
failures

Excessive
resource
requirements

Deficient
documentation

Very large
components

High Different
personnel technologies
turnover IN one system

Based on van Vliet, Vrije Universiteit, NL
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Modeling and Measuring in the Software Industry




So three things stick out

Technical issues: old software tends to
become bloated and full of less-than-
ideal fixes to keep the system running.

Management issues: The process leaks
brains, and the documentation is not
properly maintained along with the
system.

Quality iIssues: The system
performance gets weaker, and the
overall quality declines over time.
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So three things stick out

All these need to be addressed, but
lets start with the software quality.

What is quality?
How can we measure guality? I.e. when
can we say that something has declined
too far?

How can we define quality? Surely
different project aim to different types of
quality?




Excessive

Competitive

Benefit

Utility
breakpoint

Useless

Quality level
Regnell et al. 2008, IEEE Software




Examplie: ISO/E

EC 25010

quality characteristics

System/Software
Product Quality
Functional Performance L N~ Maintain- .
- . Compatibilit Usabilit Reliabilit Securit - Portabilit
Suitability efficiency P Y y Y y ability Y
Functional Time-behaviaur Co-existence Appropriateness Maturity Confidentiality Modularity Adaptability
Completeness Resource utilisation | | Interoperability recognisability Availability Integrity Reusabillity Installability
Functional Capacity Learnability Fault tolerance Non-repudiation Analysability Replaceability
comeciness Operability Recoverability Accountability Modifiability
Functona! User error Authenticity Testability
appropriateness protection

User interface
aesthetics

Accessibility




Examplie: iSO/I

quality-in-use

characteristics

Quality
In Use

EC 25010

l

l

Effectiveness Efficiency Satisfaction Freed‘?m Context coverage
from risk
Effectiveness Efficiency Usefulness Economic risk Context
mitigation completeness
Trust
~— Health {md Flexibility
safety risk
Comfort mitigation

Environmental
risk mitigation




Importance of Different
Types of Quality
o In all interviewed Functional suitability “4,2

organizations, every

attribute is at ]eaSt Reliability I /.
somewhat important. ]

o Only in 9 out of 248 Performance [N -
(3,6%) assessments Ooerability i
not important peraiity | ’

o Perceived gquality, not Security [N .o
absolute quality! :

o Common, universall Compatibility - 3
acknowledged ﬁoo Maintainability IR : 5
quality” is a myth.

o Industry differences; Transferability I - :
usability for games 00 10 20 30 40 50

o In-use completely
separate model! @
\ UG




Key developer practices

Two key developer practices that support
guality outcomes are:
version control

testing
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Version Control
Best Practices

Complete one change at a time and commit it

If you committing several changes together
you cannot undo/redo them individually

If you don’t commit and your hard disk crashes...

Don’t break the build
Test your changes before committing

Commit only the source files

Use the log by writing a summary for each commit
What has been changed and why

Communicate with the other developers
See who else is working on a part before changing it

Discuss and agree on a design
Follow the project guidelines & specifications




Some best practices of an

agile developer

« Integrate early integrate
often

« Keep your project
releasable at all times

« Automate acceptance
testing

« Use automated unit tests

« Use it before you build
it- TDD

« Write code in short
edit/build/ test cycles

« Emphasize
collective
ownership of
code

« Keep a solutions log

Keep it simple
Don’ t fall for the quick
hack

Write code to be clear
not clever

Warnings are really errors

Provide useful error
messages

Be a mentor

Share code only when
it's ready

Review code

Keep others informed
of the status of your
work

V. Subramaniam & A. Hunt, “Practices of an Agile Developer”,
The Pragmatic Bookshelf, 2006.
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Comparison to ISTQ-B
principles

. Testing shows the presence of bugs

. Exhaustive testing Is Impossible

. Test early as possible

. Defects cluster: 20% contain the 80%
. The pesticide paradox

. Testing Is context dependent

. Absence of errors fallacy




Some slides based on “Software measurement”, Mark
Micallef, U of Malta




What is measurement?

Measurement Is the process by which numbers or
symbols are assigned to attributes of entities in the
world according to clearly defined rules.
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Uses of Measurement

Measurement helps us to understand
Makes the current activity visible
Measures establish guidelines

Measurement allows us to control
Predict outcomes and change processes

Measurement encourages us to improve

When we hold our product up to a measuring stick, we can establish
guality targets and aim to improve



On measuring stuff
(Katara, ISO/IEC 29119)

Large projects or organizations need measurement
planning:

Why are things measured

What is measured

Who will measure

What parts of the system

When

How will the data be collected and analyzed
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a
\Z



On measurements
(Katara, ISO/MEC 29119)

Define how the measurements affect the
business; basis on organizing the work
towards the management!

Ease of use to ensure reliable results.

Understandabillity; also explanation for
fluctuation between the measurements

Selectivity

Results can indicate what component or
event caused the result.




Reguirements for any
measurement ever.

Objectivity; The measurement is not dependent
on the people or environment of the
measurement process.

Reliability; Accuracy, repeatability and usability
are robust enough to provide precise and
readable resuilt.

Economicality; The measurement provides
information which is useful, and saves more than
the measurement costs.

Reusability; The measurement is repeatable,
and repeated measurements provide metrics
which are comparable to earlier measurements. <))



Basic measurements

Basic meaning “simple enough to count
from any type of system or project”

Remaining budget vs. remaining time
Amount of features vs. remaining time.
Amount of features

Lines of code
Lines of code per feature

Amount bugs
Amount of critical bugs

Amount of fixed buges

Hours used, hours used per feature
Mean time between failures (MTBF)
Mean time between unique (new) failures
etc

B\



Other measurements for industry

Function Point analysis
General system characteristics-extension

McCabe’'s Cyclomatic complexity metric
Halstead’s software science formulae

- Assessment of *amount of work* needed or
predicted, or probability to become a problem!

(w\
a
5,



Modeling and Measuring in the Software Industry




UML 2 Chart types

Structure
diagrams

» Class diagram

« Component
diagram

« Composite
structure diagram
(added in UML 2.x)

* Deployment
diagram

» Object diagram

» Package diagram

Behavior
diagrams

» Activity diagram

« State Machine
diagram (was
Statechart diag. in
UML1)

Use case diagram

Interaction
diagrams

« Communication
diagram (was
Collaboration diag.
in UML1)

* Interaction
overview diagram
(added in UML 2.x)

« Sequence diagram

« Timing diagram
(added in UML 2.x)




From Requirements to

impementation, basic concept

Users
custom equiremen
etc. Ana Iyt al architecture, UML
design, BCE-analysm

= I

Actual archite ct
compone

Deployable Software




Additional basic concepts (for
large companies)

Use of a core
asset base in production of a related
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How Do We Priorize Things?

We prefer more individuals, collaboration, and 3.3
interaction than processes and tools.

L
\]

Our process is able to cope with late changes in
requirements, design, and technical platform.

Business people and developers work daily _ 3,4
together in the projects. 3,3
Progress of the software is more important than _5
thorough documentation. 3,8

We like to transfer knowledge more by face-to-

face conversation than by documents as the _ %’%

primary method of knowledge transfer.
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Applied testing tools (from 2009 and 2016
surveys)

0,0 100 200 300 400 500 600 70,0 80,0 90,0 100,0
Bug reporting T ——2,7
Test automation T 007
Unit testing I /6
Bug/Code tracing I — 57,6
Performance testing T o 485
Test case management . 0/2 4
Integration testing NN 425
Virtual test environment T 424
Quiality control T 36.4
Automated metrics collector R —36.4
System testing T 273
Security testing HE— 24,2
Test completeness HEEE s 24,2
Test design TS o) ¢
Protocol/Interface conformance tool ™ 3.1

m2016-% m2009-%



Things That Bother

We do not have the necessary tools to extract enough. . s————————— 0 S
Software maintenance costs are constantly growing.  p——  — 2 8

Existing testing environments restrict testing. | D &' 2,9
)

Our testing tools do not support our software process model.  p—— > 2

Testing personnel do not have expertise in certain testing..—93 2
Feature development in the late phases of the product..“:g 9

Defining detailed test cases is inefficient due to large.. e ——————————————— 32

Insufficient communication slows the bug-fixing and causes.._3323
It is difficult to automate testing because of low reuse and..m 3,3
Commercial testing tools do not offer enough support for. . s 29
Complicated testing tools cause test configuration errors. [ — 3,3

1,0 15 2,0 2,5 3,0 3,5 4,0 4,5

m2009 m2016

5,0




_Formal_ Application level of
Standards and Certifications

100,0
90,0
80,0
70,0
60,0
50,0
40,0
30,0
20,0
10,0

0,0

25,0

9,1

Process

model - Yes, model - Yes,

formal

37,5
12,1I
N

Process

informal

63,6
i75

Process
model - No

15,2

l0,0

Process
model - Do
not know

m2016-%

81,8

6,3
37,5

18,2

6,3 I
0,0 0,0 ] 0,0

Capability = Capability = Capability = Capability

certificate - certificate - certificate - certificate -
Yes, formal Yes, informal No Do not know
= 2009-%




How do the organizations develiop
their (test) processes?

Organizations do not tend to try out new ideas.

Even If the test process feedback is collected, it is often neglected if the
process is “good enough”.

existing test process \‘— Process Development - _
-Adopting new methods | , Usage of experience
if inconveniences'_

justify expenses l /
Status quo,
if inconveniences are acceptable
Development to

reduce inconveniences

Process Development 4
. Existing Test Process
-Development of /LE‘H':T’I_ Management in Test Kmnvﬂﬂienmﬁ -Test documentation
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Case Defects: Fixing and verifying
defects delays project schedules —
WHY?

Quality is
ignored

Insufficient feature
requests

A

Insufficient
requirements

2 A
Company policies '

not followed !
Unclear

dependencies

Rush -

p 1 : / / \
Sales & Requirements
- Instructions and Exp.
- Work Practices
- Task difficulty
- Existing product
- Values & Resp.

What caused
the failures?

¥ Wrong allocations

Unclear

spesifications

L Customers & Users

Management
- Instructions & exp.
- Work practices

rask difficulty
- Tools

- Values & Resp.

\

Insufficient workload
estimations

~3

—» Task backlog 4

w-. Insufficient
monitoring
Wrong priorities  Monitoring tool

R4

Insuffn,ierﬂ
task reports

Lack of cooperation

( N\
Implementation
- Instructions & exp.
- Work practices
- Resources and sch.
- Values and resp.

- Process
. Company policies

A 4

A

Lack of allocating
resources & schedules

Insufficient defect reports _

e

Lack of respect

\4

-
Software Testing
- Instructions & exp.

- Work practices

- Task difficulty

- Existing product

- Resources and sch.

- Values & resp.

- Process

Company policies

- Task priority

L

~

Low quality

Difficult installation

|

1

A
(Release & DeploymentJ




Lack of resources
. Lack of t
Case Quality: Blocker type | M08 ent L e e et oot
defects are detected in the ‘ learring o "
product after release —WHY? aof et Wedkunttestng (Software testing
cat tracking  —qek f coverage\A - Instructions & exp.
i reports - Work practices
i vﬂ defect reports - T - Task difficulty

Task backlog 4

@

Insufficient
feature requests

|

Insufficient
Requirements

A

promises

What cause
the failures

Wrong priorities

4_. Lack of unit

Insufficient

- Existing product

testit{g e
_----"""| - Resources & sch.

arning « - - - - - Insufficient test cases Values & resp
Sl - Process
TV | S— - Company policies V\
Lack of orientation . - - J Insufficient
o b 4 = Missing Insuffic ent testing tools testing
Implementation information A Too late defect
- Instructions & exp. 4 - : detecti
rk practic
e Rush -
4
Low quality 9 Time boxed schedule
Roll back impossible ow releace th_‘,”
, SR ermsakRA Difficult to test
Company policies 4 A :
non-functional regs.
5 Customers & users )

Lack of customer
importance

" Too early customer

o

Missing ===
information

Missing information

v

e \
Sales & Requirements
- Instructions & exp.
- Work practices

‘| - Task difficulty

- Existing product

- Values & resp
Company policies

- Cooperation

Lack of Cooperation

- Customers and users
A

F

Unmeasurable
requirements

o

Insufficient non-functional
requirements

Company policies

Lack of Experience ¥

/

I 4

Insufficient RE-temg

plate



Workflows: example,
development methods in

games

Game Ideation /
Brainsiorming

Frut@tiiié:;rtcml-ﬂf- I—' Development work ﬁ

* Fefining

Game idea (= Rough plan design
Development wark T
‘L Feedback rF[_e;_\i'gr_f;-i Decide Testing < —
oo o | publisher = 5 chanr"nr’:reii e

| I cha nges
¥ 1

Publisher agproval

Feedback
(from anmy
sourca)

Warenance, ]
updates, bug fixes, (B) lteration
additional content

(A) Pipeline

p
<7



ISO/NEC 29110
For smali
organizations

Statement of Work

Meeting Record |«

Change Request

Software

Configuration [* ™ Project Closure

Project
Planning

Project Plan
Execution

Project

Assessment
and Control

A J

» Project Repository

A A

Y

Progress Status

Record

A J A J

Project Plan

A

» Acceptance Record




Conclusions

The industry applies design and measurement methods
they feel justified. No design for design’s sake.

Measurements to predict costs, problems and resource
needs, assess reasonable amount of work to get things
done.

Prototypes to do the proof-of-concept models, actual
modeling work to set up product lines or reusability.

The key aspect is timely availability and correctness of
Information.

Models, prototypes, measurements, requirements gathering, customer
meetings, testing work all tools to generate relevant and correct information.
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