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Review—software engineering for comp1200
-s0 far-

* many software projects fail to meet their
objectives, go over time, over budget, or are

scrapped
« some software projects are deployed and cause
disasters

« software engineering applies systematic
processes for development to help avoid these

failures



lecture 3: avoiding disaster by using process

« waterfall development cycle method explained
» other methods: spiral and agile
* Improving software success rates



The Framework:
main phases of the Software Process

1. Requirements Analysis (answers “WHAT??)

Specifying what the application must do

2. Design (answers “HOW??)

Stating what the software parts will be, how they will fit together

3. Implementation (alias “CODING?)

Writing the program code: programming

4. Testing (a type of VERIFICATION)

Executing part or all of the program with test data for input

5. Maintenance (REPAIR or ENHANCEMENT)
Repairing defects and adding capability

Adapted fromSoftware Design: From Programming to ArchitectbyeEric J.Braude(Wiley 2003), with permission.



Software process phases: e.g.
Personal Finance Manager

Requirements Analysis: Text and prototypes

“ ... The application shall display
the balance in the user’s bank account. ...”

! Design: Diagrams and text

“ ... The program will consist of the classes
CheckingAccount, SavingsAccount, ...”

| Implementation: Source and object code
... class CheckingAccount{ double balance; ... }... | -

| Testing: Test cases and test results —

... With test case: deposit $44.92 / deposit $32.00 / withdraw |z
$101.45/ ... the balance shall be $2938.22”
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| Maintenance: Modified design, code, and text TR
1. Defect & repair: “Application crashes when balance is $0 and |z
attempt is made to withdraw funds. ...” h‘

2. Enhancements: “Allow multiple accounts”
“Allow operations with Euro currency.”

Adapted fromSoftware Design: From Programming to ArchitectbyeEric J. Braude (Wiley 2003), with permission.




The Waterfall Software Process

Requirements ..., .
Analysis

\ *
L 3
Maintenance
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Adapted fromSoftware Design: From Programming to ArchitectbyeEric J. Braude (Wiley 2003), with permission.



What does the Waterfall Process mean?

the process separates |~ Anyse . &

different concerns
Into activities and
products
— allows distinct
workteams
time flows from left to
right

Maintenance

going “uphill” means applying feedback — but needs rework
of earlier work, to fix defects discovered in later phases

rework is expensive, and becomes more expensive at later
stages in the process

Note: for software, @naintenanceOincludes upgrades
(enhancements), as well as fixing defects



Pros and Cons of the Waterfall model

* Problems are always cheaper to fix the earlier they
are found.

— Therefore, finding problems in each step might be
better than waiting until they are detected at later
stages.

— Also the emphasis on documentation at each step
Is appreciated by the following steps.
 However, anticipating difficulties can be hard, and
requirements can change,

— Therefore, it can be better to implement only some
functions at each step and wait for feedback.

— And repeated cycles add confidence.



Waterfalls are not the only model

« the Waterfall is not the only model for a
controlled software development process

 Incremental and agile methods are current
popular alternatives:
create part of the project to work, test it, then
add to it one feature at a time: repeatedly



Another way: Spiral development process

Product:class Product: !fequirements
models + specifications
¢ O
Step n:
Step n+1: Analyze
Desigr r requirements
re nts
Step n+2: L} ¢ Step n+3:
Implement Test

Product: code +

Product: rest results +

Adapted fromSoftware Engineering: An Object-Oriented Perspediw&ric J.Braude(Wiley 2001), with permission.



Agile development methods?

 agile methods are good in cases where the
initial requirements are not clear

« use multiple short phases of specifying more
requirements, design, implement part of the
program — then ask for more requirements,
refined in the light of what's been built

 DANGER: unclear requirements means that
these projects are exactly those most at risk:
easily become undisciplined, get out of control,
create a project badly structured, full of bugs,
expensive



Some Success: software project
development is improving

« Standish CHAOS Report 2000

* More than 70% of software projects fail or are

challenged (over budget and/or time, or fail to satisfy
original requirements)

and this Is a big improvement:
the figure was 84% in 1994

* project success rates are up across the board
(types of projects, types of organisations)

 the frequency of cost and schedule overruns is
declining



How to improve software development

process and software quality
* apply engineering principles — to those projects
that deserve the effort

* use better project management: activities and
people

« ensure knowledge of the project requirements

 use validation and verification: testing and
Inspection

 use infrastructure software to support the
process

* measure and monitor the complexity of the
design and of the implemented software
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« Ubiquitous Computing

— wireless communications, sensors and actuators, robotics, location
aware computing, sensor networks as distributed dynamic databases,
human-computer interfaces in graphics

« Management of Complexity
— software engineering, control systems, control of large-scale networks
« Thinking Systems

— machine learning, brain modelling, face recognition, human comnputer
interfaces to the mind

« Sustainable Energy

— solar power, photovoltaic technologies, heat and power combined
systems, smart distribution networks

Multi-scale Systems
— new materials

and combinations |
Information Systems, Commerce, Law, Sciences,
Creative Arts



S
example: rnovatlve IT for the 3

competltlve car insuranc

usmess .
S
“Right now, [at NorW|ch
Union Insurance] the 30
member innovation
team is rolling out new
initiatives such as the
pay-as-you-drive | ,
scheme... which places Cellular Operator

black boxes in cars... i J
4 . l. X o /

\\{' SM'S Yehicle position Unit
D GPS+GEM module

about 5000 customers
are using the boxes
which can radio the
position of the vehicle
SO [insurance]
premiums are paid
based on the roads
travelled and at what
time of day.

F"'"‘“—'

‘h‘l
“A business manager ‘

\. wouldn’t even think of'an idea \.
like that” says the principal IT
ComputerWorld June 15 2005 architect.
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IT/IS/SE/CS job areas — in general

* Jobs with stability, flexibility, variety, community

— government: Centrelink, Bureau of Statistics,
Parliament House

— consultants, outsourcers: Telstra (Advantra),
Accenture

— startup companies

— computer games developers

— Nokia: phone software development

— Microsoft: project leader

— Sverdrup (safety and quality engineers)

— EMC: bank finance support in Smalltalk (OO
language)



Job areas in industry (1)

A large consulting company - Accenture

Business & Sytems Integration Consulting & Technology
— business consulting
— process design
— application of technology to business

Programming & Technology Implementation
— Programmers
— Analyst Programmers
— Systems Analysts
— Managers
IT services
— Operations and Management
— Helpdesk
— Systems & Business Application Development

Technology Research

http://careers3. accenture . com/Careers/Global/CareerOptions/ explore_skill/opp_IT . htm



Job areas in industry (2)
job recruitment info - advertisement

Manager — Information Systems* $130k
— head ateam of 15
— ensure uninterrupted delivery of ICT systems and data
— manage future projects
— manage capital and operational budgets
— asset management
— application and hardware standards

— postgraduate qualifications with technical IT and project
management

— excellent understanding of current ICT technologies and
networking protocols

— communication skills of the highest order
— ability to apply intellectual rigour to problem solving techniques

The Brooklyn Group recruitment: Sydney Morning Herald 6/5/06



Job areas in industry (3)
job recruitment: CSC

CSC is “one of the worlds IT Roles in CSC Australia
leading consulting and IT  Applications Support
services companies, with over . SAP
78,000 employees worldwide.”

POy  Web Development
It has * Network Services
“Clients in a wide range of « Security
industries including Aerospace, « Desktop Support

Defence, Communications, . :
Consumer Products, Credit * Systems Engineering
Services, Energy, Mining & * Program Management
Resources, Chemicals, Financial « Consulting

Services, Government, Health

Services and Retail.”

Who? “live wires” with a technical degree, or technical/business degree:
computer science, information science, information systems, information

sotl?r%g:nd%%://au.country. csc .com/en/mcs/mcs983/5505. shtm|
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International trends...

Gartner researchers say

most people afPliated with corporate information technology
departments will assume Musiness-facingOroles,
focused not so much on gadgets and algorithms but corporate
strategy, personnel and bnancial analysis.

« [Associated Press/Yahoo News 21 June 05]

At Stanford University, California,  career experts are urging
engineering and science majors to get internships and jobs outside
of their comfort zones N in marketing, Pnance, salesand even
consulting.

« [Associated Press/Yahoo News 21 June 05]

They suggest students develop foreign language skills to land
jobs as cross-cultural project managers N the person who
coordinates software development between work teams in Silicon
Valley and the emerging tech hub of Bangalore, India, for example.



Where does the BlnfTech take you next?




BinfTech Majors & 3 year electives

Information Systems
« COMP3420 Relational Databases & datamining

« COMP3410 IT for eCommerce & document
technologies
managing complexity

IT for New Media Arts
« COMP4610 Computer Graphics

« COMP3900 Human Computer Interfaces and
Usability
ubiquitous computing



Binf Tech Majors & 3 year electives

Computer Systems & computer architecture
« COMP3300 Operating Systems
« COMP3310 Computer Networks
« COMP3320 High Performance Computing

managing complexity

Software Development

« COMP3110 — Software analysis and design
modelling large software systems

« COMP3100- 12 units, year long
working in a small team, software project for industrial
client: requirements, design, planning, construction,
documentation

« COMP3120 Project management



3 year electives

COMP3600 Algorithms

COMP3610 Principles of programming
languages

COMP3630 Theory of Computation

COMP3620 Artificial Intelligence

COMP3650 System Architecture Understanding
and the Human Brain

Thinking Systems



Advanced courses

Honours BinfTech
« optional 4t year

 Includes an individual research project — creative, deep,
challenging, satisfying

Masters courses
o 2 semesters/48 units

 current flavours: Computer Science & Al, Computer
Systems, Software Engineering

» desirable to continue professional education after some
years at work to get real experience



