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What Software Engineering is
(and isn’t!)...

Disciplined application of formal, semi-formal and
informal techniques to make large-scale software
development more effective and efficient

Theory + Practical Techniques + Experience

What its NOT:
Programming
“Formal methods”
Product Design
Quality assurance

All are PART of SE, but SE is much more than this...
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Some Key Aspects of
Software Engineering...

Software Processes
_ "Evolution”
Project Management >
. g neuuiremerts Engineering
Software Engineering
Tools & Environments

Version Control

Configuration
Management

Programming Languages

“— Project PIaImingI Costing
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CS vs SE vs ISE vs MIS...
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1. Software Processes

“Steps” used to build

software

“Stages” in process
2. Change design

Codification of life- =
cycle steps...
“Waterfall” vs “Spiral”

vs “RAD” vs “XP” .. =

4. Change code
Good process = \.
good product! —
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Example: Serendipity-li

 Model SE processes, roles,
resources, instantiate work plans

e Enact (“run”) processes

* Collaborative modelling

* Process/plan templates

e Task automation/integration
agents

* (Co-ordinate use of other tools...

Fare Eroimacr

&5 for b, Determine Design

Serendipity, Serendipity-II:

* ASE 1998, IEEE IC 1998
* [JSEKE 1999, JEUC 1998

- rDebugPropagation DisplayShapesl
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2. Requirements Engineering

Determine what software should do
(i.e. user requirements) — actually very hard!!

Codify user requirements e.g. “use cases”,
“structured English”, "goal-directed regs”

Specify system e.g. Object-oriented &
Structured Analysis

“Non-functional” constraints — performance,
quality of service, interfaces

Question - What's the more important:
“"Do the right thing” vs “"Do the thing right” ??
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Example: Aspect-Oriented
Requirements Engineering

Event History Component
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3. Software Architectures

c.f. hardware architecture (bus, CPU, memory etc)
Organisation of overall system

Machines to run software on

Networks to connect machines

Allocation of processes to machines (“programs”)
Communication between processes/programs
Synchronization of processing/data update

“Patterns” of common architectural solutions e.g. client-server
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Examples: SoftArch, CPRGs,
VIiTABaL, JViews, ...
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4. System Design

Refine specification to a detailed
implementation description

Program, user interface, database,
algorithm design

Specify designs using various
formal/semi-formal/informal techniques

Often, like Software Architectures,
requires a great degree of creativity...
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Examples: AOCE, SPE,
OO/ER, JComposer, DPTool
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5. User Interfaces

Things that end-users of software interact with

Huge range: desktop, web, hand-held (phone,
PDAs), Virtual Reality, Ubiquitous

Various applications: data entry, data
visualisation, document creation, groupware,
games etc

Requires creative effort to design, build
Very often a make-or-break part of the system
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Examples: BBW, Skin,
JViews, CPRGs, Groupware
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6. Quality Assurance

How do we know our software is any good???

Usability — evaluating user interfaces e.g.
observation, interviews, questionaires

Conformance — black-box/white-box unit tests
Performance — benchmarking tests

Organisational effectiveness — cost-benefit
analysis, organisational impact, ethnography
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Examples: SoftArch,
ViTABalL, SPE, Cernoll, ...
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7. Software Engineering
Tools

Systems are now so large, complex that
NEED good tools to effectively develop

Huge range: process/project management;
requirements & analysis; formal
specification/refinement; design;
implementation; testing/QA; maintenance;
documentation; deployment; "CASE"

Building software tools HARD — meta-CASE
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Ispel, SPE, ViTABalL,
Serendipity, JComposer/BBW
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The Future of Software
Engineering??

We survived Y2K, so now what???

Larger, more de-centra
System integration, inc

Ubiquitous & hand-helc

ised systems
uding legacy systems
computing growth

More packaged abstractions (reusable software

“components”)
Virtual software teams;

end-user computing

Tools — complexity management
Quality assurance => how get better software...
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Implications for SE
Education...

New processes/methods/tools: XP; RAD; goal-directed
RE; component-based software development; new
languages/IDEs; new CASE

“"New"” culture of assemble/tailor vs build
Awareness of standardisation efforts e.g. XML
Certification of software engineers?

Work with real users; with real developers
Solid understanding of concepts (theory) + best-

practice techniques + experience TIE&R 2000
Continuous up-skilling ACSE °97
Topics in SE (c) John Grundy 2001 ASAW 2000
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