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Who Are Charteris?
We offer skills that cover the full lifecycle of any development from 
concept through to completion
Technical Consultancy including:

Strategic and tactical advice 
Architectural design services
Detailed advice on programming issues
Specialists in Microsoft technology 

Development Services including:
IT development resources
Standards and methodologies
Technical mentoring
Software tools 
Design & code reviews

The essential 
bridge between 

business strategy 
and information 

technology

Incorporates 
The Mandelbrot Set 

Authors of the 
Advanced Visual 

Basic 5 and 6 books 
for MS Press



The Quest For a Good Design
The Question: 

What constitutes a good design? 
How do you know when you've achieved it?



The Need For Good Design
Software is more like gardening than 
construction

A system may need to fulfill changing 
requirements throughout its lifetime - an 
evolving, organic process
It will become necessary to rethink earlier 
decisions, and rework portions of the code
Some things will thrive, some end up as 
compost – code must be open to this



The Need For Good Design
Code that is hard to change soon becomes a 
burden

Too rigid, too fragile (easy to break dependant 
code)
Less reusable (too many dependencies on other 
components)
Not easily testable (how do you know if you’ve 
broken something when making a change?)

Consider class design, package cohesion and 
package coupling



Example: Delegation
(Or when Not to use Inheritance)

Inheritance is a common way of extending and 
reusing a class’ functionality

Useful for capturing an “is-a-kind-of”
relationship



When Not to Use Inheritance:
Roles

Passenger Check-in Staff Ticketing Agent

Person

Person CurrentPerson = new TicketingAgent("Julie");

But what do we do when Julie wants to Travel?
Or works on the Check-In temporarily?

CurrentPerson = new Passenger(CurrentPerson);
CurrentPerson = new CheckInStaff(CurrentPerson);

Not good at capturing “is-a-role-played-by” relationships.
You'd be much better off using (for example) interfaces…



Challenges with OOP
Designing OO systems is difficult - especially 
modelling the 'unreal'
Designing for reuse is even harder

Code should be specialised to the task at hand, 
yet generalised enough for future modification
Conflict - the result is seldom right first time

Beware trying to make the solution too general, 
or the design too good

The system may end up general and flexible, 
but slow
Example…

"Start out 
stupid, and 
work up from 
there".



Design Patterns
Experts have learned the hard way and seem 
to 'intuitively' know best
Provide a common vocabulary for design
Tried and tested structures

When to use them
When not to use them

Result - Pattern Catalogues
Best known is the "Gang of Four" (GoF) by 
Gamma et Al., Addison Wesley

See also http://www.dofactory.com/Patterns/



Pattern Format (GoF)
Pattern Name and Classification

A good name is vital, as it becomes part of the design 
vocabulary

Intent
What does the design pattern do?
What is its rationale and intent?
Which particular design issue or problem does it 
address?

Motivation
A scenario that illustrates a design problem, and how the 
pattern solves the problem

Structure
A graphical representation of the classes in the pattern 
using a notation based on UML



Pattern Format (GoF)
Participants and Collaborations

The classes and/or objects participating in the design 
pattern and their responsibilities
How the participants collaborate to carry out their 
responsibilities

Consequences
What are the trade-offs and results of using the pattern?

Implementation
Pitfalls, hints and techniques etc.

Sample code
Known Uses

Examples of the pattern found in real systems



Design Pattern Example: Singleton
"Ensure a class only has one instance, and 
provide a global point of access to it.“

A global variable makes an object accessible, 
but doesn’t keep you from instantiating 
multiple objects
Better to make the class itself responsible for 
keeping track of its sole instance



Design Pattern Example: Subject / Observer

“Design a one-to-many dependency 
between objects so that when one object 
changes state, all its dependents are 
notified and updated automatically”
Useful when you need to present data in 
several different forms at once

Need to maintain consistency between related 
objects without tight coupling (which would 
reduce reusability)
Real World Examples: Spreadsheets, 
Events



Design Pattern Example: Strategy
“Define a family of algorithms, encapsulate 
each one, and make them interchangeable. 
Strategy lets the algorithm vary independently 
from clients that use it.”

Different algorithms may be appropriate at 
different times
Example: HybridDictionary
Example: Sort algorithms



Strategy Pattern vs. a switch Statement
When a new strategy is added, the code of the strategy's 
containing class doesn't have to be changed
Case statements can become very complex; 
Polymorphic dispatch coding is very simple. 
Each strategy can have local variables and remember 
calls across time. A switch/case element requires more 
complex coupled code to do this.
You don't need to take the hit for the strategies you 
don't use. Every switch/case target is hard-coded into 
the switch/case. You have to link in all of them, even if 
you only use one option. 
If you have a multifaceted abstraction, strategies allow 
you to mix-and-match cleanly. Using switch/case 
means you have to edit and bloat the code. 



AntiPatterns
AntiPatterns describe a commonly occurring 
solution to a problem, where the solution itself 
generates decidedly negative results
The opposite to Design Patterns, they are 
often far more instructive



AntiPatterns:
Swiss Army Knife Objects

Beware adding a little here, a little there, to a 
class over time 

Loses track of and destroys the initial well-
intentioned, clean design
Introduces dependencies that will be hard to 
remove later

Remember the problem space? How do we fit 
into it now?



AntiPatterns:
The Blob

One class monopolizes the application 
architecture
Acceptable when simply wrapping legacy 
systems
Symptoms and Consequences:

A class with 60 or more attributes or 
operations as a rule of thumb
A disparate collection of unrelated attributes 
and operations
Limits the ability to modify the system without 
affecting the functionality of the rest of the 
system



AntiPatterns:
The Blob

Solutions:
Count the number of data members, methods 
and lines of code for each object class, and sort 
by each - do a more thorough design and code 
review of the first several in each list
Identify related attributes or operations, and try 
to migrate to shared library or base and derived 
classes
Try to split into a container and one or more 
component classes



AntiPatterns:
Spaghetti Code

A compiler doesn’t care about ugly code, but humans do
The flow of execution can be very difficult to map and 
control amongst objects

Not easy to fix (after all, you didn't mean to get to this point)
Often difficult and scary to debug, so it gets neglected – when 
it needs it most!

Pick a starting point, and trace with a debugger - if you run 
out of time, patience or paper, then you've got a problem

Try to explain the flow of control between classes
If you can't, then it's probably too complex

All these will lead to issues such as:
Program unpredictability
Untraceable bugs
Poor performance



AntiPatterns:
Spaghetti Code - Solutions

Gently…

Gain decoupled access to member variables 
using accessor functions, and start using those
Convert code segments into reusable functions
Remove inaccessible portions of code
Rename classes, methods or data types to 
support standards

“Any fool can 
write code a 
compiler can 
understand; 
Good 
programmers 
write code that 
humans can 
understand”



AntiPatterns
Example: A Common AntiPattern

Collections? How can they be bad?



Duplication
Keep in mind the DRY principle (“Don’t 
Repeat Yourself”)

Code will need to evolve – ensure changes 
need be made only once
“Rule of Three”

Types:
Imposed duplication (imposed by multiple 
platforms, programming standards, etc)
Inadvertent duplication
Impatient duplication
InterDeveloper duplication

“Every piece of 
knowledge must 
have a single, 
unambiguous, 
authoritative 
representation 
within a system”



When To Rethink Your Inheritance
For each method in the base class, discover what is 
actually happening in the derived class methods

If most methods use the base class implementation, is 
this really a separate class?

Too much common code is included in derived class 
implementations

Consider moving to a base class

All your base class methods are empty
Reflects a desire to establish a protocol, but to let the 
derived classes implement the functions in different 
ways
You get little or no implementation inheritance - is it an 
Interface instead?



'Oozing' Objects
This is an encapsulation failure

Making the internal implementation visible to 
external classes: allowing access to data 
members and methods that should be private
Letting other classes depend on 
implementation side effects

Tends to destabilise a project
Even minor changes will likely lead to bugs
Chances of bugs in a coupling between two 
objects or subsystems are inversely 
proportional to the degree of relationship 
between them



Encapsulation
Don't assume encapsulation allows you to ignore 
design changes to a class
A class' interface also (implicitly) defines its 
invariants, such as:

Assumed preconditions and resulting post conditions for 
each method (and check them, performance willing)
Ranges and combinations of acceptable values for 
incoming parameters
All the possible valid states for a given object or 
subsystem
The circumstances under which a given method will be 
called
The behaviour with each state

Subclasses must preserve these, or document how 
they are overridden

Do this predictably, otherwise code reuse will not work

"No code is 
an island"



OO-Design Heuristics
OO-Design Heuristics are rules of thumb that 
designers and developers of OO systems 
should be aware of

These are closely related to, and lead into, 
Design Pattern principles and AntiPatterns

If designing OO systems, you should be aware 
of common heuristics, and able to justify code 
that doesn’t meet them



Common OO-Design Heuristics
All data should be hidden within its class
Users of a class must be dependent on its 
public interface, but a class should not be 
dependent on its users
Do not clutter the public interface of a 
class with things that users of a class are 
not able to use, or are not interested in 
using
A class should capture one and only one 
key abstraction and model the real world 
whenever possible



Common OO-Design Heuristics
Do not create god classes / objects in your 
system
In applications that consist of an OO 
model interacting with a User Interface, the 
model should never be dependant on the 
interface
Eliminate irrelevant classes from your 
system
Minimize the number of classes with which 
another class collaborates



Redesigning code
Why bother?

When you find you have to add a feature to a program, 
and the program’s code is not structured to allow the 
change conveniently:

First Refactor the program to make it easy to add the 
feature, and only then add the feature



Refactoring
Rewriting, reworking and re-architecting code 
is collectively known as Refactoring.
Make sure you have a good set of tests before 
you start Refactoring, and run these often

So you can tell quickly when behavioural 
changes are introduced

Example:
Refactoring code

Refactoring: 

A change made 
to the internal 
structure of 
software to 
make it easier to 
understand and 
cheaper to 
modify without 
changing its 
observable 
behaviour



When should you Refactor?
When you discover any of the things to look 
out for that will compromise your application
Outdated knowledge

Requirements have drifted; your knowledge of 
the problem has increased

Performance
In running initial performance tests, you have 
discovered unacceptable bottlenecks



When should you Refactor?
When you need to fix a bug
When you add new function
As you do a code review
DON’T use time pressure as an excuse NOT 
to Refactor

"Don’t live with broken windows"
Later there will be more dependencies to take 
into account

Remember, refactoring is making small 
changes carefully to improve the code



When shouldn’t you Refactor?
When you should start from scratch instead
When you are close to a deadline

Only Refactor enough - don't allow developers 
to ‘fiddle’ for an intellectual challenge
It may be a small change, but with re-testing 
and debugging, minutes add up to days add up 
to weeks... 

Don’t try to Refactor and add functionality at 
the same time

Take short, deliberate steps



Top 5 Things To Do
Think carefully about what is motivating your 
design – Performance, Threading, Reuse, 
Speed of Delivery, etc.
Write code that is clear to understand and use 
Define good tests for your code, and run them 
often. Check any changes have not altered the 
outcome of the tests
Have regular design and code reviews, and 
don't be afraid to make sensible changes (but 
don't tinker)
Have a basic awareness of common Design 
Patterns, AntiPatterns, and heuristics (but 
think before you apply them) – keep learning...



Recommended Books
Design Patterns

Gamma et Al.; Addison Wesley; ISBN: 0201633612 

AntiPatterns: Refactoring Software, Architectures, and 
Projects in Crisis

William J. Brown et Al.; Wiley; ISBN: 0471197130 

Refactoring: Improving the Design of Existing Code 
Martin Fowler; Addison Wesley; ISBN: 0201485672 

Object Oriented Design with Applications
Grady Booch; Addison Wesley; ISBN: 0805353402 

Patterns of Software: Tales from the Software 
Community

Richard Gabriel



Recommended Books
Object-oriented Design Heuristics

Arthur J. Riel 

Professional Design Patterns in VB.NET -
Building Adaptable Applications

Tom Fischer, John Slater, Peter Stromquist, 
Cha-Ur Wu 



Questions / Comments to:

anniem@charteris.com

Thank you!


