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« Scientific research increasingly relies on software.

« Togetareliable outcome formalized processes are required, especially when
developing software in teams.

« Thus, formal education and training in software development methodologies
become more important.

- “Agile methods” is the (new) paradigm.

« Software Engineering plays a key role in the production of software.

Scientific research has yet to absorb knowledge of these methodologies
from fields in which they are common practice.
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A VERY BRIEF INTRODUCTION TO
SOFTWARE ENGINEERING

Forschungszentrum Jiilich, JSC:SimLab Neuroscience

RRRRRRRRRRRRRRRR



: : : o 10LICH
Introduction to Software Engineering =4 JULICH

Software can be as complex as human brains can design.

Apply engineering methods to the production of software.

CMS, LHC Cern
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L,S0ftware engineering is managing the complexity
in software development.”
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Software engineering body of knowledge:

15 Knowledge Areas and 7 Related Disciplines.

Knowledge Areas

Related Disiplines

Software Requirements
Software Design
Software Construction
Software Testing
Software Maintenance

Software Configuration
Management

Software Engineering Management
Software Engineering Process

Software Engineering Models and
Methods

Software Quality

Software Engineering Professional
Practice

Software Engineering Economics
Computing Foundations
Mathematical Foundations
Engineering Foundations
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Computer Engineering

Computer Science
General Management
Mathematics

Project Management
Quality Management
Systems Engineering
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Software engineering body of knowledge:

15 Knowledge Areas and 7 Related Disciplines.

Knowledge Areas

Related Disiplines

- Software Engineering Models and
Methods
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Software
Engineering Models
and Methods
Analysis of Software
— Modeling —| Types of Models | — Y —  Engineering
Models
Methods
Modeling Information e Analyzing for Heuristic
Principles Modeling Completeness Methods
Propertlfes and Behavioral Analyzing for Formal
—> Expression of Modelin Consistenc Methods
Models & y
Syntax, . .
| 3 Semantics, and Structl%re L, Analyzing for _)Prototypmg
. Modeling Correctness Methods
Pragmatics e.g., Scrum or Kanban
Preconditions, . /
" o Agile
—» Postconditions, —» Traceability
. Methods
and Invariants
Interaction
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Software engineering body of knowledge: 15 Knowledge Areas and 7 Related Disciplines.

Knowledge Areas Related Disiplines

- Software Engineering Models and
Methods

- Software Testing
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Introduction to Software Engineering

Software Testing

Software Testing

Test Levels

e.g., Unit testing, Test

driven development
(TD)

Usage-Based
Techniques

Model-Based
Techniques

Test-Related

Fundamentals Measures Test Process
Testing- Software Evaluation )
The Target of ‘! ‘ of the Practical

i the Test > Engineer’s P Considerations
Terminology ) Intuition and rodgral_}a

Experience Under Test

— Input Domain- Evaluation of
Key Issues ?:;Eitwcs of > Based ' the Tests Xesf .
g Techniques Performed ctivities

Rela.tlonshlp of Code-Based
Testing to Other Techniques
Activities q

Fault-Based

Techniques

Techniques Based
» on the Nature of
the Application

Selecting and L . X
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Techniques

Software Testing

Tools

Testing Tool
Support

Categories of
Tools
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Software engineering body of knowledge: 15 Knowledge Areas and 7 Related Disciplines.

Knowledge Areas Related Disiplines

- Software Engineering Models and
Methods

- Software Quality

- Software Testing
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Software Quality

|
| | /

Software Quality Sol\f’lt:lz:;‘eeg:?:ll:ty Practical Software Quality
Fundamentals [ g Considerations Tools
Processes

Software \/ \/

Engineering Software Quality Software Quality

Culture and Assurance Requirements

Ethics

Value and Verification Defect
—> Costs of > and — Characterization

Quality Validation
N gf[mii.:ls and . Reviews and ., I‘f;ﬂ:ware Quality

ua lty Audits ﬁnagement .
Characteristics Techniques SO urce COd e QU d l |ty, C I ean COd e,
Static Code Analysis Tools and

Software Quality Software Quality Source Code Formatting

Improvement Measurement

Software . . :
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Software engineering body of knowledge:

15 Knowledge Areas and 7 Related Disciplines.

Knowledge Areas

Related Disiplines

- Software Testing

- Software Configuration
Management

- Software Engineering Models and
Methods

- Software Quality
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|y Planning for
SCM

—» SCM Plan

Ly Surveillance of
SCM

Deviations and

Waivers

In-Process

Audits of a
Software
Baseline

Software
Configuration
Management
Soft
Software Software 0 ware- Software Software Release
Management of . . Configuration s
™ the SCM Process | [1 Configuration — Configuration — Status — Configuration — Management
Identification Control ) Auditing and Delivery
Accounting
o o Requesting, Software Software
-, Organizational [, Identifying |, Evaluating, and Configuration Functional Software
(;tznlexl for Il‘ems to be Approving Status Configuration Building
SCM Controlled Software Changes Toftrmatis Audit
Constraints and Software Implementing Spﬁware ‘ Soﬁv.varc # Rel
—» Guidance for Lib —» Software L Configuration —» Physical Ly Software Release
SCM Process forary Changes Status Configuration Management
Reporting Audit
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Software
Configuration

Management
Tools 1
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e.g., Git, GitHub, GitLab
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