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What | will be covering

A A quick look at Object Oriented (OO)
programming

A A common example
A Optimisation of that example
A Summary
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Object Oriented (OO) Programming

A What is OO programming?

I aprogramming paradigm that uses "objects" T data structures
consisting of datafields and methods together with their interactions i to
design applications and computer programs.

(Wikipedia)

A Includes features such as
i Data abstraction
I Encapsulation
I Polymorphism
| Inheritance
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What 6s OOP for ?

A OO programming allows you to think about
problems in terms of objects and their
Interactions.

A Each object is (ideally) self contained
I Contains its own code and data.
I Defines an interface to its code and data.

AEach object can be per
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Objects

A If objects are self contained then they can be
I Reused.
I Maintained without side effects.

I Used without understanding internal
Implementation/representation.

A This is good, yes?
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A Well, yes
A And no.

A First some history.
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A Brief History of C++

C++ development started
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A Brief History of C++

Named AC++0
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A Brief History of C++

First Commercial release
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A Brief History of C++

Release of v2.0
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A Brief History of C++

Added

Amultiple inheritance,
Aabstract classes,

Astatic member functions,
Aconst member functions
Aprotected members.

Release ¢

1979 1989 2009
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A Brief History of C++
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A Brief History of C++

Updated
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A Brief History of C++

C++0x

1979 2009 ?
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So what has changed since 19797

A Many more features have
been added to C++

A CPUs have become much
faster.

A Transition to multiple cores
A Memory has become faster.
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CPU/Memory performance
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What has changed since 19797

A One of the biggest changes is that memory
access speeds are far slower (relatively)

I 1980: RAM latency ~ 1 cycle
I 2009: RAM latency ~ 400+ cycles

A What can you do in 400 cycles?
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What has this to do with OO?

A OO classes encapsulate code and data.

A So, an instantiated object will generally
contain all data associated with It.
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A With modern |

My Claim
W (particularly consoles),

excessive encapsulation is BAD.

A Data flow should be fundamental to your
design (Data Oriented Design)
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Consider a simple OO Scene Tree

A Base Object class

i Contains general data
A Node

i Container class
A Modifier

I Updates transforms
A Drawable/Cube

I Renders objects

Drawabhle

—— Cube

Object
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Object

A Each object

I Maintains bounding sphere for culling
I Has transform (local and world)

I Dirty flag (optimisation)
I Pointer to Parent b

m_BoundingSphere;
m_wor 1dBoundingSphere;

char®* m_Name;

bool m_Dirty;
¥ m_Parent;
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Objects

Each square is
Class Definition | 4 bytes Memory Layout

Matrix4

m_Transform;
m_wor 1dTransform;
m_BoundingSphere;

m_wor 1dBoundingSphere;

“har* m_Name;
1 m_Dirty;
¥ m_Parent; 4

radius |
7}
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Nodes

n Node Is an object, plus
as a container of other objects

I_

as a visibility flag.

: public

bool m_Isvi

<
sible;

eeeeeeee

*> m_Objects;
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Nodes

Class Definition Memory Layout

Matrix4

< *> m_Objects;

< S Matrix4
o1 m_Isvisible;
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Consi der t he f ol l owl

A Update the world transform and world
space bounding sphere for each object.
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