Week One

Sept 13 & 15,
2005

Email: wineberg@cis.uoguelph.ca
(use ‘CIS*3430’ at the beginning of the subject heading
Office location: Reynolds 214
N Office hours: Tues, Th 2:30-3:45

Teaching assistants: Michael de Ridder
Zijian Yan




Group Marks (40% of final grade)
* 5Slabs @ 2% each = 10%

* Milestone 1 = 10%

* Milestone 2 = 10%

* Milestone 3 = 10% -

Individual marks (60% of final grade)
« Javareview quiz 2%

* Mini Assignments 4@2% = 8%

* Code Evaluation Assignment 5%
* Midterm Exam 20%

Final Exam 25%

| Object-Oriented Analysis and Design, John Deacon,
Addison-Wesley, 2005
(sample chapters available..johndeacon.net)

|+ Come to class, I'm not posting notes as

arule —

« Seminars are required (specific ones)
» Lates are not accepted

» Cheating/Plagiarism not tolerated
— Collaborators.xml




Software Development Methods
Models and modelling
Subject Matter Model
Object Type Model
Technical Model
Techniques for Software Analysis and Design
Use Cases
UML
CRC cards
Prototyping
Requirements
Analysis
Design
Software Testing
Professionalism and Ethics

Maintenance, Installation and Configuration Management .



sImagine that you are in the employ of a company that
creates electronic, multiplayer games.

*build a suite of games that are computerized
reproductions of classic board games (the sort that
many people play as children).

*Scrabble

*Risk

*Clue

*"Siamese" Chess (also called Partners Chess or
Bughouse Chess)

* Chinese Checkers




* 5-6 members
» All must attend the same seminar
— Doesn’t matter which seminar though
» Groups may not cross class sections

» Submit form with no more than 6 names to
Instructor by end of second week
— I will flesh out’ groups that are too small

e JUnit seminar
* No class seminars this week




* Maintainable

the designs
« Stats from:

— Ontario Job Futures
— Software Human Resource Council

» The people who design software
* Repeatable
* Reliable

* Programmers are the people who implement

Application Architect
Computer Software Engineer
Embedded Software Engineer
Software Architect

Software Design Engineer
Software Design Verification
Engineer

Software Designer

Software Engineer

Software Testing Engineer
Systems Integration Engineer -
Software

Technical Architect - Software
Telecommunications Software
Engineer

computer systems design and related
services

finance and insurance companies
public administration

wholesale trade

scientific research and development
services

communications equipment
manufacturing

software publishers

computer and peripheral equipment
manufacturing




Application Programmer computer systems design and

Business Application Programmer related services
Computer Game Developer finance and insurance
Computer Programmer companies
E-Commerce (Electronic Commerce) public administration
] Software Developer software publishers

Interactive Media Developer
Multimedia Developer
Operating Systems Programmer
Programmer Analyst

Scientific Programmer

Software Developer

Software Programmer

Systems Programmer

Web Programmer

+Collect and document user's requirements to develop logical and physical
specifications
*Research, evaluate and synthesize technical information to design, develop
and test computer-based systems;
*Develop data, process and network models to optimize architecture
*Evaluate the performance and reliability of designs;
*Plan, design and co-ordinate the development, installation, integration and
operation of computer-based systems;

*Assess, troubleshoot, document, upgrade and develop maintenance
procedures for operating systems, communications environments and
applications software;

*May lead and co-ordinate teams of information systems professionals in the
development of software and integrated information systems, process contrt
software and other embedded software control systems.




» Write, modify, integrate and test software code;

* Maintain existing computer programs by making modifications
as required;

* Identify and communicate technical problems, processes and
solutions;

» Prepare reports, manuals and other documentation on the
status, operation and maintenance of software;

* Assist in the collection and documentation of user's
requirements;

» Assistin the development of logical and physical specifications;
Research and evaluate a variety of software products.

SE Characteristics (%) Programmer (%)

Characteristics °
Male 81 Male 75
Fema!e E Female 24
Al 9 Full-Time 94
Part-Time 2 Part-Time 5
Self Employed 6 Self Employed 11
Employees 9 Employees 88
Usual place of work 89 Usual place of work 86
Worked at home 5 Worked at home 7
No fixed workplace address 2 o s weslne ateees
Worked outside Canada 2

Worked outside Canada




strong problem solving and analytical skills.
Knowledge of industry/business matters
technical skills

employers are placing more emphasis
— written and verbal communication skills

— project management skills

— leadership and management skills

— presentation skills

— appropriate business experience.

typical 40 hour work week, with the
occasional overtime.

between 8:00am and 5:00pm, Monday to
Friday, with some evening and weekend work

primarily work indoors, usually in offices or
computer laboratories.

There may be frequent travel required to vigit
offsite clients.




Publishing industries

All Other Industries

7

24

Programmer Industries of Employment

Professional scientific and technical services
Credit intermediation and related activities

Federal government public administration

Publishing industries

Computer and electronic product manufacturing

Insurance carriers and related activities

Machinery equipment and supplies wholesaler-distributors

Broadcasting and telecommunications
Information services and data processing services

Annual Average Employment Income (2000}
$20,000 4 §75 860

$70,000 A
$60,000
$50,000
$40,000 +
$30,000 A
$20,000 A
$10,000

$0 4

§47 299

This Occupation All Occupations

Software Engineer

Annual Average Employment Income (2000)

$70,000
560,000
$50,000
$40,000
$30,000
$20,000
$10,000

50

$57 805
$47 299

This Occupation All Occupations

Programmer
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* The use has changed over the years
— Expensive calculators

— — Computerization

— Creating and Architecting Systems

* As the use changed, so did the method

Wate rfa I I Inception

Requirements \’

| Analysis L

Design ‘
Implementation ‘ -




XP Practices Whiole

Team

Collective Loding

Ovnership  Test-Driven Dtandard
i Development \
Planming

Customer Pair i
Refactoring Laame.

Tests Programming /
\ Simple Sustainable

Lontinuous
Design

Integration
T Medaphor e

Pace

Small
Releases

v XPro granmiing.com

Planning

Bounding

This depicts the phases of
development in what is known
as the spiral model.

We no longer kid ourselves
that we can finish a phase to
perfection and then move on
to the next, never to go back.
The details of the spiral model
belong in a project control
textbook, but you should be
aware of it.

~
/

&
n\b%o

g™

Development

Assessment
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Bounding

Planning

Prompt the
user for the
centigrade

Store the value
inC

Stare 32HEC
toF

http://www.nos.org/htm/sad2.htm
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Custorrer Aocept oustorer Pt boatiom deliverny
» Receive . Find —— P hrrange
Chastoprer locatxm delivery
order oxder Opder paxt note

Department of
Motor Vehicles
I
Registration Licensing a{e‘;:fa::::mle
Department Department Department
Registration Driver's Licensing q
System System Regulation System
]
[ 1

'Il“ses:tes BRTRE Issue License

Update DMV

Get Photograph Create License Database

http://www.sims.berkeley.edu/courses/is208/s01/Decomposition.doc




age

piol aircraft

http://kogs-www.informatik.uni-hamburg.de/~haarslev/publications/avitvi96/node3.html

School
name : Name
addrass : String
phone : Number

hddStudent()
FemowveStudent()
petStudent()
oetAllStudents()

bdd Department()
FemowveDepartmeaent()
petDepartment(}
petAllDepartmentsi}

Department
name : Name
bddinstructor()
— Femovelnstructor()
petinstructor()}
petAlllnstructors()

Student

pame : Name
student|Dr 1 Number

Instructor
Attends hame : Name

1,
Teaches

Course

name : Name
courselD - NMumber
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Poirot- a crime system

ALICE- a restaurant system
STREPT- an academic system
POLLY- a hotel system

16



Information

database
systems
very sales ]
difficult order

system  processing

fmachine uidance
9 DSP

tool
control ystem

* Developing a computer system can be seen,
then, as modeling

|+ Whatis a model?
— It's a representation of the relevant aspects of

some thing of interest,
— In a different, more tractable, more convenient

medium

* What is our medium?
— Ultimately it’s bits in the memory

17



Can we model directly in bits?
* No — we gave that up more than fifty years ago

» Let’s think of that as a painter trying to with individual
fragments (or molecules!) of pigment

* The ultimate medium we (users of programming
languages) actually perceive today,
— Is lines of code in a chosen, high-level (3™ generation)
language
— (Akin, perhaps, to using paint we bought from a store)

So can we model a subject matter directly in
lines of code?

» No - the differences between lines of Java,
C++, etc. and a typical subject matter is still
too great

* Your money or your life test.

 (All but the bravest painters tend to do
something else before they try to paint a
fingernail or an eyelash)
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* We need a design, a plan
— An equivalent of the painter’s outline sketch

* OK, can we start there? Can we model a
- subject matter directly in classes,
interfaces, pointers, etc.? —
— No - software has always been much more
complex than paint or clay or foamboard etc.
— There are too many possibilities, too many
choices
— The generality, the openness, the flexibility,
the “soft” in software makes design a very
difficult business
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Analysis

O @& & ®> &>®

Subject
matter
model

Subject- Object-
oriented oriented
design design

Object Technical
type model
model

Modeling )

enttys .
Employee =i
name:text 1.+ 1.1 Dep

1

Subject
matter
model

Modeling

Object
type Technical
model model
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Subject matter interview

Interview

time: Time

Interview entity

Emdgﬁ:;ee e «typd
pay):Money 1.+ 1.1 | dJob
Object
type Technical
model model
Modsing 2

ssuperclasss
Interview
when(): Time
/ timestamp: Date
wooncrete classs transcript: String
Witnessinterview

who{): Officer

serialNo: String

Interview instance Interview classes

Modeling

T

21



x: fioat
thata: float
z: float

| |
] |
- Er;?;lgy;e . | «goncrete class.
B [E= YiouklyPabl
: Employee sinterface» pay(): Money
- pay(): Money [1,| | Payable | | hours g int
pay(): Money
rate: float
[
Subject Object
matter type Technical
model model model
Modeling

T




Pure type, e.g. Abstract class (ABC) Concrete class  (Object instance
interface The most concrete
purely abstract class (pABC) thing would be an

instance in memory.)
concreteness (or instantiability) -

Put 10,000
uNder tHe
poormAt oR

Else

23



«interface»

class Crime {

/-
Informant whoSang() { /* */ }
{/

/-
\+ Individual canary = crime.whoSang();
/-

implementation

Bounding

Individual

«ABC»
Defaultindividual01

(«ABC» isn't an
official UML ke

more on that lat

«implerentation class»
| informant

«implementation class»
Criminal

24



Neither too much nor too it In

Subject matter model represents
entities, attributes and state

Object Type model represents methods,
message passing, outside-in design

Technical model has classes and
specific OO constructs

Code a little, test a little

25
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