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R&I Director in SDI Media
- Managing Research Teams
- Performance Freak

About Me

Building Mass Scale Index for Files
- Mass scale file parsing
- Mass scale statistics & data collection
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What is Data Oriented Design?
Object-Oriented Design focuses on modeling the world using Objects.
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What is Data Oriented Design?
Object-Oriented Design focuses on modeling the world using Objects.

Data-Oriented Design focuses on the data and the algorithms that 
manipulate the data where:

data dependency, alignment, and memory access patterns are the most 
important things.

This in turn can increase performance when applied correctly.
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Artist Impression
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186A0 186A1 186A2 ... 186DFValid Tag

286A0 286A1 286A2 ... 286DFValid Tag

…

286A0 286A1 286A2 ... 286DFValid Tag

456A0 456A1 456A2 ... 456DFValid Tag

…

Set 0

Set 1

E = 2! lines per Set

Cache Lines
11

S = 2" Sets



What is Data Oriented Design?

Which program will execute faster?

void Rows()
for(int i = 0; i < cols; i++)

for(int j = 0; j < rows; j++)
array[ (i * cols) + j ]++;

void Cols()
for(int i = 0; i < rows; i++)

for(int j = 0; j < cols; j++)
array[ (j * cols) + i ]++;
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Data Access Patterns

D D D D D D D D D D D D D D D D
Line 1

Line 2

D D D D D D D D D D D D D D D D

Rows()

14



Data Access Patterns
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Data Access Patterns

The more  the data
The worse the performance
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DoD Patterns
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Object Graph in Memory:
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Memory and Data Layout
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Object-Oriented graph Example:

public class Transaction
int Id { get; set; }
string Title { get; set; }
TransactionInfo Info { get; set; }
DateTime Date { get; set; }
bool IsDPD { get; set; }

bool Send(string to);
bool IsValid();

public class TransactionInfo
double Amount { get; set; }
string From { get; set;}
string To { get; set; } 
SegmentInfo Segment { get; set; }

public class DateTime
string Date { get; set; }
string Time { get; set; }

Object-Oriented vs Data-Oriented
20



Object Graph in Memory:
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Data-Oriented graph:

Object-Oriented vs Data-Oriented
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Data Oriented Graph in Memory (Flat / Hot / Cold):
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Memory and Data Layout
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Data-Oriented graph Example (Flat Data):

public struct Transaction
int Id;
double Amount;
long From;
long To;
string Title;
bool isDPD;
….

Object-Oriented vs Data-Oriented
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Data graph Example (Hot/Cold Split):
public struct Transaction

int Id;
double Amount;
long To;
bool IsDPD;
TransactionInfo Info;

public struct/class TransactionInfo
string Title;
double Amount;
string From;
string Date;
string Time;

Object-Oriented vs Data-Oriented
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Data-Oriented graph Example (Struct of Arrays):

public struct Transactions
public TransactionSendData[] SendData;
public TransactionReceiveData[] ReceiveData;
public TransactionDate[] Dates;
….

Object-Oriented vs Data-Oriented
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Data Oriented Graph in Memory (Struct of Arrays):
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About Booleans

public struct Transaction
int Id;
double Amount;
long From;
long To;
string Title;
bool isDPD;
….

Data Oriented Graph in Memory (Struct of Arrays):

Packed          1b
NoN-Packed 4b
NoN-Packed 8b
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Real Example
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Real Example
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Real Example: Sum Amount
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Real Example: Parse + Sum Amount
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