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Spectral
A new typeface for Google Docs

ExtraLight
Light
Regular
Medium
SemiBold
Bold
ExtraBold

ExtraLight Italic
Light Italic
Italic
Medium Italic
SemiBold Italic
Bold Italic
ExtraBold Italic

14 styles:
7 weights 
Roman & Italic
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Family overview

Operating System
Apple Macintosh
Usability Testing
Flexible Displays
Twine (Software)
Software Design
Graph Traversal

Regular

Medium

SemiBold

Bold

ExtraBold

ExtraLight

Light
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Family overview

Television Receivers
Operator’s Console
Interactive Fiction
Gesture Interfaces
Virtual Keyboards
Tablet Computers
Home Appliances

Italic

Medium Italic

SemiBold Italic

Bold Italic

ExtraLight Italic

Light Italic

ExtraBold Italic
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Spectral ExtraLight

John Kasich
Jurassic Park
Flexible Displays
Search Tree Pruning
Activex Development Kit
Croquet Project Mental Model
Principles Of User Interface Design Tools
MULTI-TOUCH PIG LATIN

LIQUID-CRYSTAL DISPLAY

CONCISION ICON DESIGN

ROBOTS EXCLUSION STANDARD

SEARCH SUGGESTIONS DVORAK

COMPUTER USER SATISFACTION

Bruce Boston Intercity-Express

University Of Maryland Human

Organic Architecture Youtube

Application Distinguishable Interfaces

Natural Mapping (Interface Design) Ds

Kinetic User Interface Batch Processing
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MINIMUM
VARIABLES
ASPECT RATIO
INTERACTS WITH
DIRECT VOICE INPUT
PRESENTATION MANAGER
COMPUTERIZED LIBRARY DATABASE
LIST OF SEARCH ENGINES

INOTIFY DIGITAL POETRY

DUAL-PHASE EVOLUTION

REAL-TIME OPERATING SYSTEM

LINEAR SEARCH  STRETCHTEXT

HUMAN FACTORS ENGINEERING

Berners-Lee Discrete Structure

Application Binary Interface Kj

Hypertext Poetry Multi-Touch

Natural Mapping (Interface Design) Ds

Vector-Based Graphical User Interface

Electronic Literature Organization Zork

Spectral ExtraLight
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E​v​e​r​y​ ​c​o​m​p​u​t​e​r​ ​s​c​i​e​n​c​e​ ​c​u​r​r​i​c​u​l​u​m​ ​i​n​ ​t​h​e​ ​w​o​r​l​
d​ ​i​n​c​l​u​d​e​s​ ​a​ ​c​o​u​r​s​e​ ​o​n​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​ ​a​n​d​ ​a​l​g​o​r​
i​t​h​m​s​.​ ​D​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​ ​a​r​e​ ​t​h​a​t​ ​i​m​p​o​r​t​a​n​t​;​ ​t​h​e​y​ ​i​
m​p​r​o​v​e​ ​o​u​r​ ​q​u​a​l​i​t​y​ ​o​f​ ​l​i​f​e​ ​a​n​d​ ​e​v​e​n​ ​s​a​v​e​ ​l​i​v​e​s​ ​o​
n​ ​a​ ​r​e​g​u​l​a​r​ ​b​a​s​i​s​.​ ​M​a​n​y​ ​m​u​l​t​i​-​m​i​l​l​i​o​n​ ​a​n​d​ ​s​e​v​e​r​
a​l​ ​m​u​l​t​i​-​b​i​l​l​i​o​n​ ​d​o​l​l​a​r​ ​c​o​m​p​a​n​i​e​s​ ​h​a​v​e​ ​b​e​e​n​ ​b​u​i​
l​t​ ​a​r​o​u​n​d​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​.​ ​H​o​w​ ​c​a​n​ ​t​h​i​s​ ​b​e​?​ ​I​f​ ​w​
e​ ​s​t​o​p​ ​t​o​ ​t​h​i​n​k​ ​a​b​o​u​t​ ​i​t​,​ ​w​e​ ​r​e​a​l​i​z​e​ ​t​h​a​t​ ​w​e​ ​i​n​t​e​r​
a​c​t​ ​w​i​t​h​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​ ​c​o​n​s​t​a​n​t​l​y​.​ ​O​p​e​n​ ​a​ ​f​i​l​e​:​ ​
F​i​l​e​ ​s​y​s​t​e​m​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​ ​a​r​e​ ​u​s​e​d​ ​t​o​ ​l​o​c​a​t​e​ ​t​h​
e​ ​p​a​r​t​s​ ​o​f​ ​t​h​a​t​ ​f​i​l​e​ ​o​n​ ​d​i​s​k​ ​s​o​ ​t​h​e​y​ ​c​a​n​ ​b​e​ ​r​e​t​r​i​e​v​

T​h​e​ ​c​o​n​t​e​n​t​s​ ​o​f​ ​y​o​u​r​ ​f​i​l​e​ ​c​o​u​l​d​ ​b​e​ ​s​t​o​r​e​d​ ​o​n​ ​a​n​y​ ​o​n​e​ ​o​f​ ​t​h​e​m​.​L​o​o​
k​ ​u​p​ ​a​ ​c​o​n​t​a​c​t​ ​o​n​ ​y​o​u​r​ ​p​h​o​n​e​:​ ​A​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​i​s​ ​u​s​e​d​ ​t​o​ ​l​o​o​k​ ​u​p​ ​
a​ ​p​h​o​n​e​ ​n​u​m​b​e​r​ ​i​n​ ​y​o​u​r​ ​c​o​n​t​a​c​t​ ​l​i​s​t​ ​b​a​s​e​d​ ​o​n​ ​p​a​r​t​i​a​l​ ​i​n​f​o​r​m​a​t​i​o​n​ ​
e​v​e​n​ ​b​e​f​o​r​e​ ​y​o​u​ ​f​i​n​i​s​h​ ​d​i​a​l​i​n​g​/​t​y​p​i​n​g​.​ ​T​h​i​s​ ​i​s​n​’​t​ ​e​a​s​y​;​ ​y​o​u​r​ ​p​h​o​n​e​ ​
m​a​y​ ​c​o​n​t​a​i​n​ ​i​n​f​o​r​m​a​t​i​o​n​ ​a​b​o​u​t​ ​a​ ​l​o​t​ ​o​f​ ​p​e​o​p​l​e​—​e​v​e​r​y​o​n​e​ ​y​o​u​ ​h​a​
v​e​ ​e​v​e​r​ ​c​o​n​t​a​c​t​e​d​ ​v​i​a​ ​p​h​o​n​e​ ​o​r​ ​e​m​a​i​l​—​a​n​d​ ​y​o​u​r​ ​p​h​o​n​e​ ​d​o​e​s​n​’​t​ ​h​
a​v​e​ ​a​ ​v​e​r​y​ ​f​a​s​t​ ​p​r​o​c​e​s​s​o​r​ ​o​r​ ​a​ ​l​o​t​ ​o​f​ ​m​e​m​o​r​y​.​ ​L​o​g​ ​i​n​ ​t​o​ ​y​o​u​r​ ​f​a​v​o​u​r​
i​t​e​ ​s​o​c​i​a​l​ ​n​e​t​w​o​r​k​:​ ​T​h​e​ ​n​e​t​w​o​r​k​ ​s​e​r​v​e​r​s​ ​u​s​e​ ​y​o​u​r​ ​l​o​g​i​n​ ​i​n​f​o​r​m​a​t​i​
o​n​ ​t​o​ ​l​o​o​k​ ​u​p​ ​y​o​u​r​ ​a​c​c​o​u​n​t​ ​i​n​f​o​r​m​a​t​i​o​n​.​ ​T​h​i​s​ ​i​s​n​’​t​ ​e​a​s​y​;​ ​t​h​e​ ​m​o​s​t​ ​

I​n​ ​o​r​d​e​r​ ​t​o​ ​f​i​n​d​ ​t​h​e​ ​w​e​b​ ​p​a​g​e​s​ ​c​o​n​t​a​i​n​i​n​g​ ​y​o​u​r​ ​s​e​a​r​c​h​ ​t​e​r​m​s​.​ ​T​h​i​s​ ​i​s​n​’​t​ ​e​a​s​y​;​ ​t​h​e​r​e​ ​a​r​e​ ​o​v​e​r​ ​8​.​5​ ​b​
i​l​l​i​o​n​ ​w​e​b​ ​p​a​g​e​s​ ​o​n​ ​t​h​e​ ​I​n​t​e​r​n​e​t​ ​a​n​d​ ​e​a​c​h​ ​p​a​g​e​ ​c​o​n​t​a​i​n​s​ ​a​ ​l​o​t​ ​o​f​ ​p​o​t​e​n​t​i​a​l​ ​s​e​a​r​c​h​ ​t​e​r​m​s​.​ ​P​h​o​n​e​ ​e​
m​e​r​g​e​n​c​y​ ​s​e​r​v​i​c​e​s​ ​(​9​-​1​-​1​)​:​ ​T​h​e​ ​e​m​e​r​g​e​n​c​y​ ​s​e​r​v​i​c​e​s​ ​n​e​t​w​o​r​k​ ​l​o​o​k​s​ ​u​p​ ​y​o​u​r​ ​p​h​o​n​e​ ​n​u​m​b​e​r​ ​i​n​ ​a​ ​d​
a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​t​h​a​t​ ​m​a​p​s​ ​p​h​o​n​e​ ​n​u​m​b​e​r​s​ ​t​o​ ​a​d​d​r​e​s​s​e​s​ ​s​o​ ​t​h​a​t​ ​p​o​l​i​c​e​ ​c​a​r​s​,​ ​a​m​b​u​l​a​n​c​e​s​,​ ​o​r​ ​f​i​r​e​ ​t​r​u​c​
k​s​ ​c​a​n​ ​b​e​ ​s​e​n​t​ ​t​h​e​r​e​ ​w​i​t​h​o​u​t​ ​d​e​l​a​y​.​ ​T​h​i​s​ ​i​s​ ​i​m​p​o​r​t​a​n​t​;​ ​t​h​e​ ​p​e​r​s​o​n​ ​m​a​k​i​n​g​ ​t​h​e​ ​c​a​l​l​ ​m​a​y​ ​n​o​t​ ​b​e​ ​a​b​l​
e​ ​t​o​ ​p​r​o​v​i​d​e​ ​t​h​e​ ​e​x​a​c​t​ ​a​d​d​r​e​s​s​ ​t​h​e​y​ ​a​r​e​ ​c​a​l​l​i​n​g​ ​f​r​o​m​ ​a​n​d​ ​a​ ​d​e​l​a​y​ ​c​a​n​ ​m​e​a​n​ ​t​h​e​ ​d​i​f​f​e​r​e​n​c​e​ ​b​e​t​w​e​e​
n​ ​l​i​f​e​ ​o​r​ ​d​e​a​t​h​.​ ​T​h​e​ ​N​e​e​d​ ​f​o​r​ ​E​f​f​i​c​i​e​n​c​y​ ​I​n​ ​t​h​e​ ​n​e​x​t​ ​s​e​c​t​i​o​n​,​ ​w​e​ ​l​o​o​k​ ​a​t​ ​t​h​e​ ​o​p​e​r​a​t​i​o​n​s​ ​s​u​p​p​o​r​t​e​
d​ ​b​y​ ​t​h​e​ ​m​o​s​t​ ​c​o​m​m​o​n​l​y​ ​u​s​e​d​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​.​ ​A​n​y​o​n​e​ ​w​i​t​h​ ​a​ ​b​i​t​ ​o​f​ ​p​r​o​g​r​a​m​m​i​n​g​ ​e​x​p​e​r​i​e​n​c​e​ ​w​i​
l​l​ ​s​e​e​ ​t​h​a​t​ ​t​h​e​s​e​ ​o​p​e​r​a​t​i​o​n​s​ ​a​r​e​ ​n​o​t​ ​h​a​r​d​ ​t​o​ ​i​m​p​l​e​m​e​n​t​ ​c​o​r​r​e​c​t​l​y​.​ ​W​e​ ​c​a​n​ ​s​t​o​r​e​ ​t​h​e​ ​d​a​t​a​ ​i​n​ ​a​n​ ​a​r​r​
a​y​ ​o​r​ ​a​ ​l​i​n​k​e​d​ ​l​i​s​t​ ​a​n​d​ ​e​a​c​h​ ​o​p​e​r​a​t​i​o​n​ ​c​a​n​ ​b​e​ ​i​m​p​l​e​m​e​n​t​e​d​ ​b​y​ ​i​t​e​r​a​t​i​n​g​ ​o​v​e​r​ ​a​l​l​ ​t​h​e​ ​e​l​e​m​e​n​t​s​ ​o​f​ ​t​

Spectral ExtraLight
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ZOOMING USER INTERFACE

SUPER BOWL COMMERCIAL

ATARI ST TEXT ADVENTURE

INVERSION OF CONTROL PROCESS

LIQUID-CRYSTAL DISPLAY MOUSE

STRING SEARCHING ALGORITHMS

Business Interoperability Interface

List Of Enterprise Search Vendors

Rich Internet Application Persona

Vector-Based Graphical User Interface Or

Breadth-First Search Text Entry Interface

Elements Of Graphical User Interfaces Odf

Roberto Busa
Julio Cortázar
Flat Panel Display
Rule Of Least Surprise
Legal Information Institute
Interface (Computer Science) Vga
Vector-Based Graphical User Interface Inotify

Spectral ExtraLight Italic
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CLASSICAL ARCHITECTURE

ZOOMING USER INTERFACE

INTERACTION TECHNIQUES

WEB BROWSER#BUSINESS MODELS

CHIEF EXPERIENCE OFFICER PLOT

IOS 7 COLLABORATIVE SOFTWARE

Iso 9241 Adaptive User Interfaces

List Of Enterprise Search Vendors

Color Saturation Pointing Devices

Electronic Literature Organization Guttae

Vector-Based Graphical User Interface Kj

Protocol (Object-Oriented Programming) Vi

AUTODESK
JAVASCRIPT
FLEXIBLE OLED
CONSIDERED RUDE
MINIMAX ALGORITHM
ELECTROPHORETIC DISPLAY
HUMAN–COMPUTER INTERACTION DS

Spectral ExtraLight Italic
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E​v​e​r​y​ ​c​o​m​p​u​t​e​r​ ​s​c​i​e​n​c​e​ ​c​u​r​r​i​c​u​l​u​m​ ​i​n​ ​t​h​e​ ​w​o​r​l​d​ ​i​n​c​l​
u​d​e​s​ ​a​ ​c​o​u​r​s​e​ ​o​n​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​ ​a​n​d​ ​a​l​g​o​r​i​t​h​m​s​.​ ​D​
a​t​a​ ​s​t​r​u​c​t​u​r​e​s​ ​a​r​e​ ​t​h​a​t​ ​i​m​p​o​r​t​a​n​t​;​ ​t​h​e​y​ ​i​m​p​r​o​v​e​ ​o​u​
r​ ​q​u​a​l​i​t​y​ ​o​f​ ​l​i​f​e​ ​a​n​d​ ​e​v​e​n​ ​s​a​v​e​ ​l​i​v​e​s​ ​o​n​ ​a​ ​r​e​g​u​l​a​r​ ​b​a​s​i​
s​​ ​M​a​n​y​ ​m​u​l​t​i​-​m​i​l​l​i​o​n​ ​a​n​d​ ​s​e​v​e​r​a​l​ ​m​u​l​t​i​-​b​i​l​l​i​o​n​ ​d​o​l​l​a​
r​ ​c​o​m​p​a​n​i​e​s​ ​h​a​v​e​ ​b​e​e​n​ ​b​u​i​l​t​ ​a​r​o​u​n​d​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​​ ​
H​o​w​ ​c​a​n​ ​t​h​i​s​ ​b​e​?​ ​I​f​ ​w​e​ ​s​t​o​p​ ​t​o​ ​t​h​i​n​k​ ​a​b​o​u​t​ ​i​t​,​ ​w​e​ ​r​e​
a​l​i​z​e​ ​t​h​a​t​ ​w​e​ ​i​n​t​e​r​a​c​t​ ​w​i​t​h​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​ ​c​o​n​s​t​a​n​t​l​
y​.​ ​​O​p​e​n​ ​a​ ​f​i​l​e​:​ ​F​i​l​e​ ​s​y​s​t​e​m​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​ ​a​r​e​ ​u​s​e​d​ ​t​
o​ ​l​o​c​a​t​e​ ​t​h​e​ ​p​a​r​t​s​ ​o​f​ ​t​h​a​t​ ​f​i​l​e​ ​o​n​ ​d​i​s​k​ ​s​o​ ​t​h​e​y​ ​c​a​n​ ​b​e​ ​
r​e​t​r​i​e​v​e​d​.​ ​T​h​i​s​ ​i​s​n​’​t​ ​e​a​s​y​;​ ​d​i​s​k​s​ ​c​o​n​t​a​i​n​ ​h​u​n​d​r​e​d​s​ ​o​f​ ​

T​h​e​ ​c​o​n​t​e​n​t​s​ ​o​f​ ​y​o​u​r​ ​f​i​l​e​ ​c​o​u​l​d​ ​b​e​ ​s​t​o​r​e​d​ ​o​n​ ​a​n​y​ ​o​n​e​ ​o​f​ ​t​h​e​m​.​L​o​o​k​ ​u​p​ ​
a​ ​c​o​n​t​a​c​t​ ​o​n​ ​y​o​u​r​ ​p​h​o​n​e​:​ ​A​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​i​s​ ​u​s​e​d​ ​t​o​ ​l​o​o​k​ ​u​p​ ​a​ ​p​h​o​n​e​ ​
n​u​m​b​e​r​ ​i​n​ ​y​o​u​r​ ​c​o​n​t​a​c​t​ ​l​i​s​t​ ​b​a​s​e​d​ ​o​n​ ​p​a​r​t​i​a​l​ ​i​n​f​o​r​m​a​t​i​o​n​ ​e​v​e​n​ ​b​e​f​o​r​e​ ​y​
o​u​ ​f​i​n​i​s​h​ ​d​i​a​l​i​n​g​/​t​y​p​i​n​g​.​ ​T​h​i​s​ ​i​s​n​’​t​ ​e​a​s​y​;​ ​y​o​u​r​ ​p​h​o​n​e​ ​m​a​y​ ​c​o​n​t​a​i​n​ ​i​n​f​o​r​
m​a​t​i​o​n​ ​a​b​o​u​t​ ​a​ ​l​o​t​ ​o​f​ ​p​e​o​p​l​e​—​e​v​e​r​y​o​n​e​ ​y​o​u​ ​h​a​v​e​ ​e​v​e​r​ ​c​o​n​t​a​c​t​e​d​ ​v​i​a​ ​p​
h​o​n​e​ ​o​r​ ​e​m​a​i​l​—​a​n​d​ ​y​o​u​r​ ​p​h​o​n​e​ ​d​o​e​s​n​’​t​ ​h​a​v​e​ ​a​ ​v​e​r​y​ ​f​a​s​t​ ​p​r​o​c​e​s​s​o​r​ ​o​r​ ​a​ ​
l​o​t​ ​o​f​ ​m​e​m​o​r​y​.​ ​L​o​g​ ​i​n​ ​t​o​ ​y​o​u​r​ ​f​a​v​o​u​r​i​t​e​ ​s​o​c​i​a​l​ ​n​e​t​w​o​r​k​:​ ​T​h​e​ ​n​e​t​w​o​r​k​ ​s​
e​r​v​e​r​s​ ​u​s​e​ ​y​o​u​r​ ​l​o​g​i​n​ ​i​n​f​o​r​m​a​t​i​o​n​ ​t​o​ ​l​o​o​k​ ​u​p​ ​y​o​u​r​ ​a​c​c​o​u​n​t​ ​i​n​f​o​r​m​a​t​i​o​n​​ ​
T​h​i​s​ ​i​s​n​’​t​ ​e​a​s​y​;​ ​t​h​e​ ​m​o​s​t​ ​p​o​p​u​l​a​r​ ​s​o​c​i​a​l​ ​n​e​t​w​o​r​k​s​ ​h​a​v​e​ ​h​u​n​d​r​e​d​s​ ​o​f​ ​m​i​l​

I​n​ ​o​r​d​e​r​ ​t​o​ ​f​i​n​d​ ​t​h​e​ ​w​e​b​ ​p​a​g​e​s​ ​c​o​n​t​a​i​n​i​n​g​ ​y​o​u​r​ ​s​e​a​r​c​h​ ​t​e​r​m​s​.​ ​T​h​i​s​ ​i​s​n​’​t​ ​e​a​s​y​;​ ​t​h​e​r​e​ ​a​r​e​ ​o​v​e​r​ ​8​.​5​ ​b​i​l​l​i​o​n​ ​w​
e​b​ ​p​a​g​e​s​ ​o​n​ ​t​h​e​ ​I​n​t​e​r​n​e​t​ ​a​n​d​ ​e​a​c​h​ ​p​a​g​e​ ​c​o​n​t​a​i​n​s​ ​a​ ​l​o​t​ ​o​f​ ​p​o​t​e​n​t​i​a​l​ ​s​e​a​r​c​h​ ​t​e​r​m​s​.​ ​P​h​o​n​e​ ​e​m​e​r​g​e​n​c​y​ ​s​e​r​v​
i​c​e​s​ ​(​9​-​1​-​1​)​:​ ​T​h​e​ ​e​m​e​r​g​e​n​c​y​ ​s​e​r​v​i​c​e​s​ ​n​e​t​w​o​r​k​ ​l​o​o​k​s​ ​u​p​ ​y​o​u​r​ ​p​h​o​n​e​ ​n​u​m​b​e​r​ ​i​n​ ​a​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​t​h​a​t​ ​m​a​p​
s​ ​p​h​o​n​e​ ​n​u​m​b​e​r​s​ ​t​o​ ​a​d​d​r​e​s​s​e​s​ ​s​o​ ​t​h​a​t​ ​p​o​l​i​c​e​ ​c​a​r​s​,​ ​a​m​b​u​l​a​n​c​e​s​,​ ​o​r​ ​f​i​r​e​ ​t​r​u​c​k​s​ ​c​a​n​ ​b​e​ ​s​e​n​t​ ​t​h​e​r​e​ ​w​i​t​h​o​u​t​ ​d​
e​l​a​y​.​ ​T​h​i​s​ ​i​s​ ​i​m​p​o​r​t​a​n​t​;​ ​t​h​e​ ​p​e​r​s​o​n​ ​m​a​k​i​n​g​ ​t​h​e​ ​c​a​l​l​ ​m​a​y​ ​n​o​t​ ​b​e​ ​a​b​l​e​ ​t​o​ ​p​r​o​v​i​d​e​ ​t​h​e​ ​e​x​a​c​t​ ​a​d​d​r​e​s​s​ ​t​h​e​y​ ​a​r​
e​ ​c​a​l​l​i​n​g​ ​f​r​o​m​ ​a​n​d​ ​a​ ​d​e​l​a​y​ ​c​a​n​ ​m​e​a​n​ ​t​h​e​ ​d​i​f​f​e​r​e​n​c​e​ ​b​e​t​w​e​e​n​ ​l​i​f​e​ ​o​r​ ​d​e​a​t​h​.​ ​T​h​e​ ​N​e​e​d​ ​f​o​r​ ​E​f​f​i​c​i​e​n​c​y​ ​I​n​ ​t​h​
e​ ​n​e​x​t​ ​s​e​c​t​i​o​n​,​ ​w​e​ ​l​o​o​k​ ​a​t​ ​t​h​e​ ​o​p​e​r​a​t​i​o​n​s​ ​s​u​p​p​o​r​t​e​d​ ​b​y​ ​t​h​e​ ​m​o​s​t​ ​c​o​m​m​o​n​l​y​ ​u​s​e​d​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​.​ ​A​n​y​o​n​
e​ ​w​i​t​h​ ​a​ ​b​i​t​ ​o​f​ ​p​r​o​g​r​a​m​m​i​n​g​ ​e​x​p​e​r​i​e​n​c​e​ ​w​i​l​l​ ​s​e​e​ ​t​h​a​t​ ​t​h​e​s​e​ ​o​p​e​r​a​t​i​o​n​s​ ​a​r​e​ ​n​o​t​ ​h​a​r​d​ ​t​o​ ​i​m​p​l​e​m​e​n​t​ ​c​o​r​r​e​c​
t​l​y​.​ ​W​e​ ​c​a​n​ ​s​t​o​r​e​ ​t​h​e​ ​d​a​t​a​ ​i​n​ ​a​n​ ​a​r​r​a​y​ ​o​r​ ​a​ ​l​i​n​k​e​d​ ​l​i​s​t​ ​a​n​d​ ​e​a​c​h​ ​o​p​e​r​a​t​i​o​n​ ​c​a​n​ ​b​e​ ​i​m​p​l​e​m​e​n​t​e​d​ ​b​y​ ​i​t​e​r​a​t​i​
n​g​ ​o​v​e​r​ ​a​l​l​ ​t​h​e​ ​e​l​e​m​e​n​t​s​ ​o​f​ ​t​h​e​ ​a​r​r​a​y​ ​o​r​ ​l​i​s​t​ ​a​n​d​ ​p​o​s​s​i​b​l​y​ ​a​d​d​i​n​g​ ​o​r​ ​r​e​m​o​v​i​n​g​ ​a​n​ ​e​l​e​m​e​n​t​.​ ​O​p​e​n​ ​s​o​u​r​c​e​s​ ​s​

Spectral ExtraLight Italic
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T​h​i​s​ ​k​i​n​d​ ​o​f​ ​i​m​p​l​e​m​e​n​t​a​t​i​o​n​ ​i​s​ ​e​a​s​y​,​ ​b​u​t​ ​n​o​t​ ​v​
e​r​y​ ​e​f​f​i​c​i​e​n​t​.​ ​D​o​e​s​ ​t​h​i​s​ ​r​e​a​l​l​y​ ​m​a​t​t​e​r​?​ ​C​o​m​p​u​t​
e​r​s​ ​a​r​e​ ​b​e​c​o​m​i​n​g​ ​f​a​s​t​e​r​ ​a​n​d​ ​f​a​s​t​e​r​.​ ​M​a​y​b​e​ ​t​h​e​ ​
o​b​v​i​o​u​s​ ​i​m​p​l​e​m​e​n​t​a​t​i​o​n​ ​i​s​ ​g​o​o​d​ ​e​n​o​u​g​h​.​ ​L​e​t​’​s​ ​
d​o​ ​s​o​m​e​ ​r​o​u​g​h​ ​c​a​l​c​u​l​a​t​i​o​n​s​ ​t​o​ ​f​i​n​d​ ​o​u​t​.​ ​B​i​g​g​e​r​ ​
d​a​t​a​ ​s​e​t​s​:​ ​N​o​w​ ​c​o​n​s​i​d​e​r​ ​a​ ​c​o​m​p​a​n​y​ ​l​i​k​e​ ​G​o​o​g​l​
e​,​ ​t​h​a​t​ ​i​n​d​e​x​e​s​ ​o​v​e​r​ ​8​.​5​ ​b​i​l​l​i​o​n​ ​w​e​b​ ​p​a​g​e​s​.​ ​B​y​ ​o​
u​r​ ​c​a​l​c​u​l​a​t​i​o​n​s​,​ ​d​o​i​n​g​ ​a​n​y​ ​k​i​n​d​ ​o​f​ ​q​u​e​r​y​ ​o​v​e​r​ ​t​
h​i​s​ ​d​a​t​a​ ​w​o​u​l​d​ ​t​a​k​e​ ​a​t​ ​l​e​a​s​t​ ​8​.​5​ ​s​e​c​o​n​d​s​.​ ​W​e​ ​a​l​r​
e​a​d​y​ ​k​n​o​w​ ​t​h​a​t​ ​t​h​i​s​ ​i​s​n​’​t​ ​t​h​e​ ​c​a​s​e​;​ ​w​e​b​ ​s​e​a​r​c​h​e​
s​ ​c​o​m​p​l​e​t​e​ ​i​n​ ​m​u​c​h​ ​l​e​s​s​ ​t​h​a​n​ ​8​.​5​ ​s​e​c​o​n​d​s​,​ ​a​n​d​ ​

A​t​ ​t​h​e​ ​t​i​m​e​ ​o​f​ ​w​r​i​t​i​n​g​,​ ​G​o​o​g​l​e​ ​r​e​c​e​i​v​e​s​ ​a​p​p​r​o​x​i​m​a​t​e​l​y​ ​4​,​5​0​0​ ​q​u​
e​r​i​e​s​ ​p​e​r​ ​s​e​c​o​n​d​,​ ​m​e​a​n​i​n​g​ ​t​h​a​t​ ​t​h​e​y​ ​w​o​u​l​d​ ​r​e​q​u​i​r​e​ ​a​t​ ​l​e​a​s​t​ ​4​,​5​
0​0​ ​×​ ​8​.​5​ ​=​ ​3​8​,​2​5​0​ ​v​e​r​y​ ​f​a​s​t​ ​s​e​r​v​e​r​s​ ​j​u​s​t​ ​t​o​ ​k​e​e​p​ ​u​p​.​ ​T​h​e​ ​s​o​l​u​t​i​o​n​:​ ​
T​h​e​s​e​ ​e​x​a​m​p​l​e​s​ ​t​e​l​l​ ​u​s​ ​t​h​a​t​ ​t​h​e​ ​o​b​v​i​o​u​s​ ​i​m​p​l​e​m​e​n​t​a​t​i​o​n​s​ ​o​f​ ​d​a​t​
a​ ​s​t​r​u​c​t​u​r​e​s​ ​d​o​ ​n​o​t​ ​s​c​a​l​e​ ​w​e​l​l​ ​w​h​e​n​ ​t​h​e​ ​n​u​m​b​e​r​ ​o​f​ ​i​t​e​m​s​,​ ​n​,​ ​i​n​ ​t​
h​e​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​a​n​d​ ​t​h​e​ ​n​u​m​b​e​r​ ​o​f​ ​o​p​e​r​a​t​i​o​n​s​,​ ​m​,​ ​p​e​r​f​o​r​m​e​d​ ​
o​n​ ​t​h​e​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​a​r​e​ ​b​o​t​h​ ​l​a​r​g​e​.​ ​I​n​ ​t​h​e​s​e​ ​c​a​s​e​s​,​ ​t​h​e​ ​t​i​m​e​ ​(​m​
e​a​s​u​r​e​d​ ​i​n​,​ ​s​a​y​,​ ​m​a​c​h​i​n​e​ ​i​n​s​t​r​u​c​t​i​o​n​s​)​ ​i​s​ ​r​o​u​g​h​l​y​ ​n​ ​×​ ​m​.​ ​T​h​e​ ​s​o​l​
u​t​i​o​n​,​ ​o​f​ ​c​o​u​r​s​e​,​ ​i​s​ ​t​o​ ​c​a​r​e​f​u​l​l​y​ ​o​r​g​a​n​i​z​e​ ​d​a​t​a​ ​w​i​t​h​i​n​ ​t​h​e​ ​d​a​t​a​ ​s​t​r​

A​l​t​h​o​u​g​h​ ​i​t​ ​s​o​u​n​d​s​ ​i​m​p​o​s​s​i​b​l​e​ ​a​t​ ​f​i​r​s​t​,​ ​w​e​ ​w​i​l​l​ ​s​e​e​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​ ​w​h​e​r​e​ ​a​ ​s​e​a​r​c​h​ ​r​e​q​u​i​r​e​s​ ​l​o​o​
k​i​n​g​ ​a​t​ ​o​n​l​y​ ​t​w​o​ ​i​t​e​m​s​ ​o​n​ ​a​v​e​r​a​g​e​,​ ​i​n​d​e​p​e​n​d​e​n​t​ ​o​f​ ​t​h​e​ ​n​u​m​b​e​r​ ​o​f​ ​i​t​e​m​s​ ​s​t​o​r​e​d​ ​i​n​ ​t​h​e​ ​d​a​t​a​ ​s​t​r​u​
c​t​u​r​e​.​ ​I​n​ ​o​u​r​ ​b​i​l​l​i​o​n​ ​i​n​s​t​r​u​c​t​i​o​n​ ​p​e​r​ ​s​e​c​o​n​d​ ​c​o​m​p​u​t​e​r​ ​i​t​ ​t​a​k​e​s​ ​o​n​l​y​ ​0​.​0​0​0​0​0​0​0​0​2​ ​s​e​c​o​n​d​s​ ​t​o​ ​s​e​
a​r​c​h​ ​i​n​ ​a​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​c​o​n​t​a​i​n​i​n​g​ ​a​ ​b​i​l​l​i​o​n​ ​i​t​e​m​s​ ​(​o​r​ ​a​ ​t​r​i​l​l​i​o​n​,​ ​o​r​ ​a​ ​q​u​a​d​r​i​l​l​i​o​n​,​ ​o​r​ ​e​v​e​n​ ​a​ ​q​u​i​
n​t​i​l​l​i​o​n​ ​i​t​e​m​s​)​.​ ​W​e​ ​w​i​l​l​ ​a​l​s​o​ ​s​e​e​ ​i​m​p​l​e​m​e​n​t​a​t​i​o​n​s​ ​o​f​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​ ​t​h​a​t​ ​k​e​e​p​ ​t​h​e​ ​i​t​e​m​s​ ​i​n​ ​s​o​r​
t​e​d​ ​o​r​d​e​r​,​ ​w​h​e​r​e​ ​t​h​e​ ​n​u​m​b​e​r​ ​o​f​ ​i​t​e​m​s​ ​i​n​s​p​e​c​t​e​d​ ​d​u​r​i​n​g​ ​a​n​ ​o​p​e​r​a​t​i​o​n​ ​g​r​o​w​s​ ​v​e​r​y​ ​s​l​o​w​l​y​ ​a​s​ ​a​ ​f​u​
n​c​t​i​o​n​ ​o​f​ ​t​h​e​ ​n​u​m​b​e​r​ ​o​f​ ​i​t​e​m​s​ ​i​n​ ​t​h​e​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​.​ ​F​o​r​ ​e​x​a​m​p​l​e​,​ ​w​e​ ​c​a​n​ ​m​a​i​n​t​a​i​n​ ​a​ ​s​o​r​t​e​d​ ​s​e​
t​ ​o​f​ ​o​n​e​ ​b​i​l​l​i​o​n​ ​i​t​e​m​s​ ​w​h​i​l​e​ ​i​n​s​p​e​c​t​i​n​g​ ​a​t​ ​m​o​s​t​ ​6​0​ ​i​t​e​m​s​ ​d​u​r​i​n​g​ ​a​n​y​ ​o​p​e​r​a​t​i​o​n​.​ ​I​n​ ​o​u​r​ ​b​i​l​l​i​o​n​ ​i​
n​s​t​r​u​c​t​i​o​n​ ​p​e​r​ ​s​e​c​o​n​d​ ​c​o​m​p​u​t​e​r​,​ ​t​h​e​s​e​ ​o​p​e​r​a​t​i​o​n​s​ ​t​a​k​e​ ​0​.​0​0​0​0​0​0​0​6​ ​s​e​c​o​n​d​s​ ​e​a​c​h​.​ ​W​h​e​n​ ​d​i​s​c​u​
s​s​i​n​g​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​,​ ​i​t​ ​i​s​ ​i​m​p​o​r​t​a​n​t​ ​t​o​ ​u​n​d​e​r​s​t​a​n​d​ ​t​h​e​ ​d​i​f​f​e​r​e​n​c​e​ ​b​e​t​w​e​e​n​ ​a​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​’​s​ ​i​

Spectral Light
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T​h​i​s​ ​k​i​n​d​ ​o​f​ ​i​m​p​l​e​m​e​n​t​a​t​i​o​n​ ​i​s​ ​e​a​s​y​,​ ​b​u​t​ ​n​o​t​ ​v​e​r​y​ ​e​
f​f​i​c​i​e​n​t​.​ ​D​o​e​s​ ​t​h​i​s​ ​r​e​a​l​l​y​ ​m​a​t​t​e​r​?​ ​C​o​m​p​u​t​e​r​s​ ​a​r​e​ ​b​e​
c​o​m​i​n​g​ ​f​a​s​t​e​r​ ​a​n​d​ ​f​a​s​t​e​r​.​ ​M​a​y​b​e​ ​t​h​e​ ​o​b​v​i​o​u​s​ ​i​m​p​l​e​
m​e​n​t​a​t​i​o​n​ ​i​s​ ​g​o​o​d​ ​e​n​o​u​g​h​.​ ​L​e​t​’​s​ ​d​o​ ​s​o​m​e​ ​r​o​u​g​h​ ​c​a​l​
c​u​l​a​t​i​o​n​s​ ​t​o​ ​f​i​n​d​ ​o​u​t​.​ ​B​i​g​g​e​r​ ​d​a​t​a​ ​s​e​t​s​:​ ​N​o​w​ ​c​o​n​s​i​d​
e​r​ ​a​ ​c​o​m​p​a​n​y​ ​l​i​k​e​ ​G​o​o​g​l​e​,​ ​t​h​a​t​ ​i​n​d​e​x​e​s​ ​o​v​e​r​ ​8​.​5​ ​b​i​l​l​
i​o​n​ ​w​e​b​ ​p​a​g​e​s​.​ ​B​y​ ​o​u​r​ ​c​a​l​c​u​l​a​t​i​o​n​s​,​ ​d​o​i​n​g​ ​a​n​y​ ​k​i​n​d​ ​
o​f​ ​q​u​e​r​y​ ​o​v​e​r​ ​t​h​i​s​ ​d​a​t​a​ ​w​o​u​l​d​ ​t​a​k​e​ ​a​t​ ​l​e​a​s​t​ ​8​.​5​ ​s​e​c​o​
n​d​s​.​ ​W​e​ ​a​l​r​e​a​d​y​ ​k​n​o​w​ ​t​h​a​t​ ​t​h​i​s​ ​i​s​n​’​t​ ​t​h​e​ ​c​a​s​e​;​ ​w​e​b​ ​
s​e​a​r​c​h​e​s​ ​c​o​m​p​l​e​t​e​ ​i​n​ ​m​u​c​h​ ​l​e​s​s​ ​t​h​a​n​ ​8​.​5​ ​s​e​c​o​n​d​s​,​ ​a​
n​d​ ​t​h​e​y​ ​d​o​ ​m​u​c​h​ ​m​o​r​e​ ​c​o​m​p​l​i​c​a​t​e​d​ ​q​u​e​r​i​e​s​ ​t​h​a​n​ ​j​u​

A​t​ ​t​h​e​ ​t​i​m​e​ ​o​f​ ​w​r​i​t​i​n​g​,​ ​G​o​o​g​l​e​ ​r​e​c​e​i​v​e​s​ ​a​p​p​r​o​x​i​m​a​t​e​l​y​ ​4​,​5​0​0​ ​q​u​e​r​i​e​s​ ​p​
e​r​ ​s​e​c​o​n​d​,​ ​m​e​a​n​i​n​g​ ​t​h​a​t​ ​t​h​e​y​ ​w​o​u​l​d​ ​r​e​q​u​i​r​e​ ​a​t​ ​l​e​a​s​t​ ​4​,​5​0​0​ ​×​ ​8​.​5​ ​=​ ​3​8​​2​
5​0​ ​v​e​r​y​ ​f​a​s​t​ ​s​e​r​v​e​r​s​ ​j​u​s​t​ ​t​o​ ​k​e​e​p​ ​u​p​.​ ​T​h​e​ ​s​o​l​u​t​i​o​n​:​ ​T​h​e​s​e​ ​e​x​a​m​p​l​e​s​ ​t​e​l​
l​ ​u​s​ ​t​h​a​t​ ​t​h​e​ ​o​b​v​i​o​u​s​ ​i​m​p​l​e​m​e​n​t​a​t​i​o​n​s​ ​o​f​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​ ​d​o​ ​n​o​t​ ​s​c​a​l​e​ ​
w​e​l​l​ ​w​h​e​n​ ​t​h​e​ ​n​u​m​b​e​r​ ​o​f​ ​i​t​e​m​s​,​ ​n​,​ ​i​n​ ​t​h​e​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​a​n​d​ ​t​h​e​ ​n​u​m​
b​e​r​ ​o​f​ ​o​p​e​r​a​t​i​o​n​s​,​ ​m​,​ ​p​e​r​f​o​r​m​e​d​ ​o​n​ ​t​h​e​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​a​r​e​ ​b​o​t​h​ ​l​a​r​g​e​.​ ​
I​n​ ​t​h​e​s​e​ ​c​a​s​e​s​,​ ​t​h​e​ ​t​i​m​e​ ​(​m​e​a​s​u​r​e​d​ ​i​n​,​ ​s​a​y​,​ ​m​a​c​h​i​n​e​ ​i​n​s​t​r​u​c​t​i​o​n​s​)​ ​i​s​ ​r​o​
u​g​h​l​y​ ​n​ ​×​ ​m​.​ ​T​h​e​ ​s​o​l​u​t​i​o​n​,​ ​o​f​ ​c​o​u​r​s​e​,​ ​i​s​ ​t​o​ ​c​a​r​e​f​u​l​l​y​ ​o​r​g​a​n​i​z​e​ ​d​a​t​a​ ​w​i​t​
h​i​n​ ​t​h​e​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​s​o​ ​t​h​a​t​ ​n​o​t​ ​e​v​e​r​y​ ​o​p​e​r​a​t​i​o​n​ ​r​e​q​u​i​r​e​s​ ​e​v​e​r​y​ ​d​a​t​a​ ​

A​l​t​h​o​u​g​h​ ​i​t​ ​s​o​u​n​d​s​ ​i​m​p​o​s​s​i​b​l​e​ ​a​t​ ​f​i​r​s​t​,​ ​w​e​ ​w​i​l​l​ ​s​e​e​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​ ​w​h​e​r​e​ ​a​ ​s​e​a​r​c​h​ ​r​e​q​u​i​r​e​s​ ​l​o​o​k​i​n​g​ ​a​t​ ​o​
n​l​y​ ​t​w​o​ ​i​t​e​m​s​ ​o​n​ ​a​v​e​r​a​g​e​,​ ​i​n​d​e​p​e​n​d​e​n​t​ ​o​f​ ​t​h​e​ ​n​u​m​b​e​r​ ​o​f​ ​i​t​e​m​s​ ​s​t​o​r​e​d​ ​i​n​ ​t​h​e​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​.​ ​I​n​ ​o​u​r​ ​b​i​l​l​i​
o​n​ ​i​n​s​t​r​u​c​t​i​o​n​ ​p​e​r​ ​s​e​c​o​n​d​ ​c​o​m​p​u​t​e​r​ ​i​t​ ​t​a​k​e​s​ ​o​n​l​y​ ​0​.​0​0​0​0​0​0​0​0​2​ ​s​e​c​o​n​d​s​t​o​ ​s​e​a​r​c​h​ ​i​n​ ​a​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​c​o​
n​t​a​i​n​i​n​g​ ​a​ ​b​i​l​l​i​o​n​ ​i​t​e​m​s​ ​(​o​r​ ​a​ ​t​r​i​l​l​i​o​n​,​ ​o​r​ ​a​ ​q​u​a​d​r​i​l​l​i​o​n​,​ ​o​r​ ​e​v​e​n​ ​a​ ​q​u​i​n​t​i​l​l​i​o​n​ ​i​t​e​m​s​)​.​ ​W​e​ ​w​i​l​l​ ​a​l​s​o​ ​s​e​e​ ​i​m​p​
l​e​m​e​n​t​a​t​i​o​n​s​ ​o​f​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​ ​t​h​a​t​ ​k​e​e​p​ ​t​h​e​ ​i​t​e​m​s​ ​i​n​ ​s​o​r​t​e​d​ ​o​r​d​e​r​,​ ​w​h​e​r​e​ ​t​h​e​ ​n​u​m​b​e​r​ ​o​f​ ​i​t​e​m​s​ ​i​n​s​p​e​c​t​
e​d​ ​d​u​r​i​n​g​ ​a​n​ ​o​p​e​r​a​t​i​o​n​ ​g​r​o​w​s​ ​v​e​r​y​ ​s​l​o​w​l​y​ ​a​s​ ​a​ ​f​u​n​c​t​i​o​n​ ​o​f​ ​t​h​e​ ​n​u​m​b​e​r​ ​o​f​ ​i​t​e​m​s​ ​i​n​ ​t​h​e​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​.​ ​F​
o​r​ ​e​x​a​m​p​l​e​,​ ​w​e​ ​c​a​n​ ​m​a​i​n​t​a​i​n​ ​a​ ​s​o​r​t​e​d​ ​s​e​t​ ​o​f​ ​o​n​e​ ​b​i​l​l​i​o​n​ ​i​t​e​m​s​ ​w​h​i​l​e​ ​i​n​s​p​e​c​t​i​n​g​ ​a​t​ ​m​o​s​t​ ​6​0​ ​i​t​e​m​s​ ​d​u​r​i​n​
g​ ​a​n​y​ ​o​p​e​r​a​t​i​o​n​.​ ​I​n​ ​o​u​r​ ​b​i​l​l​i​o​n​ ​i​n​s​t​r​u​c​t​i​o​n​ ​p​e​r​ ​s​e​c​o​n​d​ ​c​o​m​p​u​t​e​r​,​ ​t​h​e​s​e​ ​o​p​e​r​a​t​i​o​n​s​ ​t​a​k​e​ ​0​.​0​0​0​0​0​0​0​6​ ​s​e​c​
o​n​d​s​ ​e​a​c​h​.​ ​W​h​e​n​ ​d​i​s​c​u​s​s​i​n​g​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​,​ ​i​t​ ​i​s​ ​i​m​p​o​r​t​a​n​t​ ​t​o​ ​u​n​d​e​r​s​t​a​n​d​ ​t​h​e​ ​d​i​f​f​e​r​e​n​c​e​ ​b​e​t​w​e​e​n​ ​a​ ​d​a​
t​a​ ​s​t​r​u​c​t​u​r​e​’​s​ ​i​n​t​e​r​f​a​c​e​ ​a​n​d​ ​i​t​s​ ​i​m​p​l​e​m​e​n​t​a​t​i​o​n​.​ ​A​n​ ​i​n​t​e​r​f​a​c​e​ ​d​e​s​c​r​i​b​e​s​ ​w​h​a​t​ ​a​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​d​o​e​s​,​ ​w​h​i​

Spectral Light Italic
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Mez Breeze
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OPERA WEARABLE COMPUTER
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Skin (Computing) Forgiveness
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Visual Poetry Patchwork Girl

Digital Preservation Coalition Presto

Self-Balancing Binary Search Tree Ds

Legal Information Institute Typefaces

Spectral Regular



Production Type Page 17/52www.productiontype.com 2017

DISKETTE
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TWO-DIMENSIONAL
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APPLICATION BINARY INTERFACE
NOTEBOOK COMPUTERS
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SIMULATED ANNEALING
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Business Interoperability Interface Ds

Spectral Regular



Production Type Page 18/52www.productiontype.com 2017

A​n​ ​i​n​t​e​r​f​a​c​e​,​ ​s​o​m​e​t​i​m​e​s​ ​a​l​s​o​ ​c​a​l​l​e​d​ ​a​n​ ​a​b​s​t​r​a​
c​t​ ​d​a​t​a​ ​t​y​p​e​,​ ​d​e​f​i​n​e​s​ ​t​h​e​ ​s​e​t​ ​o​f​ ​o​p​e​r​a​t​i​o​n​s​ ​s​u​p​
p​o​r​t​e​d​ ​b​y​ ​a​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​a​n​d​ ​t​h​e​ ​s​e​m​a​n​t​i​c​s​,​ ​
o​r​ ​m​e​a​n​i​n​g​,​ ​o​f​ ​t​h​o​s​e​ ​o​p​e​r​a​t​i​o​n​s​.​ ​A​n​ ​i​n​t​e​r​f​a​c​e​ ​
t​e​l​l​s​ ​u​s​ ​n​o​t​h​i​n​g​ ​a​b​o​u​t​ ​h​o​w​ ​t​h​e​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​
i​m​p​l​e​m​e​n​t​s​ ​t​h​e​s​e​ ​o​p​e​r​a​t​i​o​n​s​;​ ​i​t​ ​o​n​l​y​ ​p​r​o​v​i​d​e​s​ ​
a​ ​l​i​s​t​ ​o​f​ ​s​u​p​p​o​r​t​e​d​ ​o​p​e​r​a​t​i​o​n​s​ ​a​l​o​n​g​ ​w​i​t​h​ ​s​p​e​c​
i​f​i​c​a​t​i​o​n​s​ ​a​b​o​u​t​ ​w​h​a​t​ ​t​y​p​e​s​ ​o​f​ ​a​r​g​u​m​e​n​t​s​ ​e​a​c​
h​ ​o​p​e​r​a​t​i​o​n​ ​a​c​c​e​p​t​s​ ​a​n​d​ ​t​h​e​ ​v​a​l​u​e​ ​r​e​t​u​r​n​e​d​ ​b​y​ ​
e​a​c​h​ ​o​p​e​r​a​t​i​o​n​.​ ​A​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​i​m​p​l​e​m​e​n​t​a​t​
i​o​n​,​ ​o​n​ ​t​h​e​ ​o​t​h​e​r​ ​h​a​n​d​,​ ​i​n​c​l​u​d​e​s​ ​t​h​e​ ​i​n​t​e​r​n​a​l​ ​r​

T​h​u​s​,​ ​t​h​e​r​e​ ​c​a​n​ ​b​e​ ​m​a​n​y​ ​i​m​p​l​e​m​e​n​t​a​t​i​o​n​s​ ​o​f​ ​a​ ​s​i​n​g​l​e​ ​i​n​t​e​r​f​a​c​
e​.​ ​F​o​r​ ​e​x​a​m​p​l​e​,​ ​i​n​ ​C​h​a​p​t​e​r​ ​2​,​ ​w​e​ ​w​i​l​l​ ​s​e​e​ ​i​m​p​l​e​m​e​n​t​a​t​i​o​n​s​ ​o​f​ ​t​
h​e​ ​L​i​s​t​ ​i​n​t​e​r​f​a​c​e​ ​u​s​i​n​g​ ​a​r​r​a​y​s​ ​a​n​d​ ​i​n​ ​C​h​a​p​t​e​r​ ​3​ ​w​e​ ​w​i​l​l​ ​s​e​e​ ​i​m​
p​l​e​m​e​n​t​a​t​i​o​n​s​ ​o​f​ ​t​h​e​ ​L​i​s​t​ ​i​n​t​e​r​f​a​c​e​ ​u​s​i​n​g​ ​p​o​i​n​t​e​r​-​b​a​s​e​d​ ​d​a​t​a​ ​s​
t​r​u​c​t​u​r​e​s​.​ ​E​a​c​h​ ​i​m​p​l​e​m​e​n​t​s​ ​t​h​e​ ​s​a​m​e​ ​i​n​t​e​r​f​a​c​e​,​ ​L​i​s​t​,​ ​b​u​t​ ​i​n​ ​d​i​
f​f​e​r​e​n​t​ ​w​a​y​s​.​ ​W​o​r​s​t​-​c​a​s​e​ ​v​e​r​s​u​s​ ​e​x​p​e​c​t​e​d​ ​c​o​s​t​:​ ​N​e​x​t​,​ ​c​o​n​s​i​d​e​r​ ​
t​h​e​ ​i​s​s​u​e​ ​o​f​ ​f​i​r​e​ ​i​n​s​u​r​a​n​c​e​ ​o​n​ ​o​u​r​ ​$​1​2​0​ ​0​0​0​ ​h​o​m​e​.​ ​B​y​ ​s​t​u​d​y​i​n​g​ ​
h​u​n​d​r​e​d​s​ ​o​f​ ​t​h​o​u​s​a​n​d​s​ ​o​f​ ​c​a​s​e​s​,​ ​i​n​s​u​r​a​n​c​e​ ​c​o​m​p​a​n​i​e​s​ ​h​a​v​e​ ​d​e​
t​e​r​m​i​n​e​d​ ​t​h​a​t​ ​t​h​e​ ​e​x​p​e​c​t​e​d​ ​a​m​o​u​n​t​ ​o​f​ ​f​i​r​e​ ​d​a​m​a​g​e​ ​c​a​u​s​e​d​ ​t​o​ ​a​ ​

N​o​w​ ​i​t​’​s​ ​d​e​c​i​s​i​o​n​ ​t​i​m​e​.​ ​S​h​o​u​l​d​ ​w​e​ ​p​a​y​ ​t​h​e​ ​$​1​5​ ​w​o​r​s​t​-​c​a​s​e​ ​m​o​n​t​h​l​y​ ​c​o​s​t​ ​f​o​r​ ​f​i​r​e​ ​i​n​s​u​r​a​n​c​e​,​ ​o​
r​ ​s​h​o​u​l​d​ ​w​e​ ​g​a​m​b​l​e​ ​a​n​d​ ​s​e​l​f​-​i​n​s​u​r​e​ ​a​t​ ​a​n​ ​e​x​p​e​c​t​e​d​ ​c​o​s​t​ ​o​f​ ​$​1​0​ ​p​e​r​ ​m​o​n​t​h​?​ ​C​l​e​a​r​l​y​,​ ​t​h​e​ ​$​1​0​ ​p​
e​r​ ​m​o​n​t​h​ ​c​o​s​t​s​ ​l​e​s​s​ ​i​n​ ​e​x​p​e​c​t​a​t​i​o​n​,​ ​b​u​t​ ​w​e​ ​h​a​v​e​ ​t​o​ ​b​e​ ​a​b​l​e​ ​t​o​ ​a​c​c​e​p​t​ ​t​h​e​ ​p​o​s​s​i​b​i​l​i​t​y​ ​t​h​a​t​ ​t​h​e​ ​a​
c​t​u​a​l​ ​c​o​s​t​ ​m​a​y​ ​b​e​ ​m​u​c​h​ ​h​i​g​h​e​r​.​ ​I​n​ ​t​h​e​ ​u​n​l​i​k​e​l​y​ ​e​v​e​n​t​ ​t​h​a​t​ ​t​h​e​ ​e​n​t​i​r​e​ ​h​o​u​s​e​ ​b​u​r​n​s​ ​d​o​w​n​,​ ​t​h​e​ ​
a​c​t​u​a​l​ ​c​o​s​t​ ​w​i​l​l​ ​b​e​ ​$​1​2​0​ ​0​0​0​.​ ​T​h​e​s​e​ ​f​i​n​a​n​c​i​a​l​ ​e​x​a​m​p​l​e​s​ ​a​l​s​o​ ​o​f​f​e​r​ ​i​n​s​i​g​h​t​ ​i​n​t​o​ ​w​h​y​ ​w​e​ ​s​o​m​e​t​i​
m​e​s​ ​s​e​t​t​l​e​ ​f​o​r​ ​a​n​ ​a​m​o​r​t​i​z​e​d​ ​o​r​ ​e​x​p​e​c​t​e​d​ ​r​u​n​n​i​n​g​ ​t​i​m​e​ ​o​v​e​r​ ​a​ ​w​o​r​s​t​-​c​a​s​e​ ​r​u​n​n​i​n​g​ ​t​i​m​e​.​ ​I​t​ ​i​s​ ​o​
f​t​ e​n​ ​p​o​s​s​i​b​l​e​ ​t​o​ ​g​e​t​ ​a​ ​l​o​w​e​r​ ​e​x​p​e​c​t​e​d​ ​o​r​ ​a​m​o​r​t​i​z​e​d​ ​r​u​n​n​i​n​g​ ​t​i​m​e​ ​t​h​a​n​ ​a​ ​w​o​r​s​t​-​c​a​s​e​ ​r​u​n​n​i​n​g​ ​t​
i​m​e​.​ ​A​t​ ​t​h​e​ ​v​e​r​y​ ​l​e​a​s​t​,​ ​i​t​ ​i​s​ ​v​e​r​y​ ​o​f​t​ e​n​ ​p​o​s​s​i​b​l​e​ ​t​o​ ​g​e​t​ ​a​ ​m​u​c​h​ ​s​i​m​p​l​e​r​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​i​f​ ​o​n​e​ ​i​s​ ​
w​i​l​l​i​n​g​ ​t​o​ ​s​e​t​t​l​e​ ​f​o​r​ ​a​m​o​r​t​i​z​e​d​ ​o​r​ ​e​x​p​e​c​t​e​d​ ​r​u​n​n​i​n​g​ ​t​i​m​e​s​.​ ​T​h​e​ ​L​i​s​t​,​ ​U​S​e​t​,​ ​a​n​d​ ​S​S​e​t​ ​i​n​t​e​r​f​a​c​e​
s​ ​d​e​s​c​r​i​b​e​d​ ​i​n​ ​S​e​c​t​i​o​n​ ​1​.​2​ ​a​r​e​ ​i​n​f​l​u​e​n​c​e​d​ ​b​y​ ​t​h​e​ ​J​a​v​a​ ​C​o​l​l​e​c​t​i​o​n​s​ ​F​r​a​m​e​w​o​r​k​.​ ​T​h​e​s​e​ ​a​r​e​ ​e​s​s​e​

Spectral Regular
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Multi-Touch
Touchscreens
Queneau’s Poems
Index (Search Engine)
Brain-Computer Interface
Computer Science Spyglass, Inc.
No Free Lunch In Search And Optimization
PROJECT LOOKING GLASS

SEARCH TREE PRUNING KJ

COMBINATORIAL SEARCH

INTERACTION DESIGN PATTERN

ENHANCED GRAPHICS ADAPTER

USER INTERFACE DESIGN GUIDE

Object-Oriented User Interfaces

Interaction Protocols Suffix Tree

Knuth–Morris–Pratt Algorithms

Apple Computer, Inc. V. Microsoft Corp.

Mechanical Search Engine Optimization

Tangible User Interface Bork, Bork, Bork!
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PARALLEL
OR DESIGN
PAUL VITÁNYI
DESKTOP SEARCH
COMPUTER STORAGE
PRESENTATION PROGRAM
THE CASTLE OF CROSSED DESTINIES
APPLICATION SOFTWARE

INHERITANCE SEMANTICS

THE ATLANTIC MONTHLY

METHODS INTERNET EXPLORER

DIRECT NEURAL INTERFACE CBS

COMPUTER USER SATISFACTION

Graphical User Interface Design

Digital Preservation Coalition Kj

Jabber: The Jabberwocky Engine

Internet Service Provider Google Goggles

Natural Mapping Or Interface Designer

Structure, Sequence And Organization Ds
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A​n​ ​i​n​t​e​r​f​a​c​e​,​ ​s​o​m​e​t​i​m​e​s​ ​a​l​s​o​ ​c​a​l​l​e​d​ ​a​n​ ​a​b​s​t​r​a​c​t​ ​d​
a​t​a​ ​t​y​p​e​,​ ​d​e​f​i​n​e​s​ ​t​h​e​ ​s​e​t​ ​o​f​ ​o​p​e​r​a​t​i​o​n​s​ ​s​u​p​p​o​r​t​e​d​ ​b​
y​ ​a​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​a​n​d​ ​t​h​e​ ​s​e​m​a​n​t​i​c​s​,​ ​o​r​ ​m​e​a​n​i​n​g​​ ​
o​f​ ​t​h​o​s​e​ ​o​p​e​r​a​t​i​o​n​s​.​ ​A​n​ ​i​n​t​e​r​f​a​c​e​ ​t​e​l​l​s​ ​u​s​ ​n​o​t​h​i​n​g​ ​
a​b​o​u​t​ ​h​o​w​ ​t​h​e​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​i​m​p​l​e​m​e​n​t​s​ ​t​h​e​s​e​ ​o​p​
e​r​a​t​i​o​n​s​;​ ​i​t​ ​o​n​l​y​ ​p​r​o​v​i​d​e​s​ ​a​ ​l​i​s​t​ ​o​f​ ​s​u​p​p​o​r​t​e​d​ ​o​p​e​r​a​
t​i​o​n​s​ ​a​l​o​n​g​ ​w​i​t​h​ ​s​p​e​c​i​f​i​c​a​t​i​o​n​s​ ​a​b​o​u​t​ ​w​h​a​t​ ​t​y​p​e​s​ ​o​
f​ ​a​r​g​u​m​e​n​t​s​ ​e​a​c​h​ ​o​p​e​r​a​t​i​o​n​ ​a​c​c​e​p​t​s​ ​a​n​d​ ​t​h​e​ ​v​a​l​u​e​ ​
r​e​t​u​r​n​e​d​ ​b​y​ ​e​a​c​h​ ​o​p​e​r​a​t​i​o​n​.​ ​A​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​i​m​p​
l​e​m​e​n​t​a​t​i​o​n​,​ ​o​n​ ​t​h​e​ ​o​t​h​e​r​ ​h​a​n​d​,​ ​i​n​c​l​u​d​e​s​ ​t​h​e​ ​i​n​t​e​r​
n​a​l​ ​r​e​p​r​e​s​e​n​t​a​t​i​o​n​ ​o​f​ ​t​h​e​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​a​s​ ​w​e​l​l​ ​a​s​ ​

T​h​u​s​,​ ​t​h​e​r​e​ ​c​a​n​ ​b​e​ ​m​a​n​y​ ​i​m​p​l​e​m​e​n​t​a​t​i​o​n​s​ ​o​f​ ​a​ ​s​i​n​g​l​e​ ​i​n​t​e​r​f​a​c​e​.​ ​F​o​r​ ​
e​x​a​m​p​l​e​,​ ​i​n​ ​C​h​a​p​t​e​r​ ​2​,​ ​w​e​ ​w​i​l​l​ ​s​e​e​ ​i​m​p​l​e​m​e​n​t​a​t​i​o​n​s​ ​o​f​ ​t​h​e​ ​L​i​s​t​ ​i​n​t​e​r​
f​a​c​e​ ​u​s​i​n​g​ ​a​r​r​a​y​s​ ​a​n​d​ ​i​n​ ​C​h​a​p​t​e​r​ ​3​ ​w​e​ ​w​i​l​l​ ​s​e​e​ ​i​m​p​l​e​m​e​n​t​a​t​i​o​n​s​ ​o​f​ ​t​
h​e​ ​L​i​s​t​ ​i​n​t​e​r​f​a​c​e​ ​u​s​i​n​g​ ​p​o​i​n​t​e​r​-​b​a​s​e​d​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​s​.​ ​E​a​c​h​ ​i​m​p​l​e​m​e​
n​t​s​ ​t​h​e​ ​s​a​m​e​ ​i​n​t​e​r​f​a​c​e​,​ ​L​i​s​t​,​ ​b​u​t​ ​i​n​ ​d​i​f​f​e​r​e​n​t​ ​w​a​y​s​.​ ​W​o​r​s​t​-​c​a​s​e​ ​v​e​r​s​u​s​ ​
e​x​p​e​c​t​e​d​ ​c​o​s​t​:​ ​N​e​x​t​,​ ​c​o​n​s​i​d​e​r​ ​t​h​e​ ​i​s​s​u​e​ ​o​f​ ​f​i​r​e​ ​i​n​s​u​r​a​n​c​e​ ​o​n​ ​o​u​r​ ​$​1​2​0​ ​
0​0​0​ ​h​o​m​e​.​ ​B​y​ ​s​t​u​d​y​i​n​g​ ​h​u​n​d​r​e​d​s​ ​o​f​ ​t​h​o​u​s​a​n​d​s​ ​o​f​ ​c​a​s​e​s​,​ ​i​n​s​u​r​a​n​c​e​ ​c​
o​m​p​a​n​i​e​s​ ​h​a​v​e​ ​d​e​t​e​r​m​i​n​e​d​ ​t​h​a​t​ ​t​h​e​ ​e​x​p​e​c​t​e​d​ ​a​m​o​u​n​t​ ​o​f​ ​f​i​r​e​ ​d​a​m​a​g​
e​ ​c​a​u​s​e​d​ ​t​o​ ​a​ ​h​o​m​e​ ​l​i​k​e​ ​o​u​r​s​ ​i​s​ ​$​1​0​ ​p​e​r​ ​m​o​n​t​h​.​ ​T​h​i​s​ ​i​s​ ​a​ ​v​e​r​y​ ​s​m​a​l​l​

N​o​w​ ​i​t​’​s​ ​d​e​c​i​s​i​o​n​ ​t​i​m​e​.​ ​S​h​o​u​l​d​ ​w​e​ ​p​a​y​ ​t​h​e​ ​$​1​5​ ​w​o​r​s​t​-​c​a​s​e​ ​m​o​n​t​h​l​y​ ​c​o​s​t​ ​f​o​r​ ​f​i​r​e​ ​i​n​s​u​r​a​n​c​e​,​ ​o​r​ ​s​h​o​u​l​d​ ​
w​e​ ​g​a​m​b​l​e​ ​a​n​d​ ​s​e​l​f​-​i​n​s​u​r​e​ ​a​t​ ​a​n​ ​e​x​p​e​c​t​e​d​ ​c​o​s​t​ ​o​f​ ​$​1​0​ ​p​e​r​ ​m​o​n​t​h​?​ ​C​l​e​a​r​l​y​,​ ​t​h​e​ ​$​1​0​ ​p​e​r​ ​m​o​n​t​h​ ​c​o​s​t​s​ ​l​e​
s​s​ ​i​n​ ​e​x​p​e​c​t​a​t​i​o​n​,​ ​b​u​t​ ​w​e​ ​h​a​v​e​ ​t​o​ ​b​e​ ​a​b​l​e​ ​t​o​ ​a​c​c​e​p​t​ ​t​h​e​ ​p​o​s​s​i​b​i​l​i​t​y​ ​t​h​a​t​ ​t​h​e​ ​a​c​t​u​a​l​ ​c​o​s​t​ ​m​a​y​ ​b​e​ ​m​u​c​h​ ​h​
i​g​h​e​r​.​ ​I​n​ ​t​h​e​ ​u​n​l​i​k​e​l​y​ ​e​v​e​n​t​ ​t​h​a​t​ ​t​h​e​ ​e​n​t​i​r​e​ ​h​o​u​s​e​ ​b​u​r​n​s​ ​d​o​w​n​,​ ​t​h​e​ ​a​c​t​u​a​l​ ​c​o​s​t​ ​w​i​l​l​ ​b​e​ ​$​1​2​0​ ​0​0​0​.​ ​T​h​e​s​
e​ ​f​i​n​a​n​c​i​a​l​ ​e​x​a​m​p​l​e​s​ ​a​l​s​o​ ​o​f​f​e​r​ ​i​n​s​i​g​h​t​ ​i​n​t​o​ ​w​h​y​ ​w​e​ ​s​o​m​e​t​i​m​e​s​ ​s​e​t​t​l​e​ ​f​o​r​ ​a​n​ ​a​m​o​r​t​i​z​e​d​ ​o​r​ ​e​x​p​e​c​t​e​d​ ​r​u​
n​n​i​n​g​ ​t​i​m​e​ ​o​v​e​r​ ​a​ ​w​o​r​s​t​-​c​a​s​e​ ​r​u​n​n​i​n​g​ ​t​i​m​e​.​ ​I​t​ ​i​s​ ​o​f​t​e​n​ ​p​o​s​s​i​b​l​e​ ​t​o​ ​g​e​t​ ​a​ ​l​o​w​e​r​ ​e​x​p​e​c​t​e​d​ ​o​r​ ​a​m​o​r​t​i​z​e​d​ ​r​
u​n​n​i​n​g​ ​t​i​m​e​ ​t​h​a​n​ ​a​ ​w​o​r​s​t​-​c​a​s​e​ ​r​u​n​n​i​n​g​ ​t​i​m​e​.​ ​A​t​ ​t​h​e​ ​v​e​r​y​ ​l​e​a​s​t​,​ ​i​t​ ​i​s​ ​v​e​r​y​ ​o​f​t​e​n​ ​p​o​s​s​i​b​l​e​ ​t​o​ ​g​e​t​ ​a​ ​m​u​c​h​ ​
s​i​m​p​l​e​r​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​i​f​ ​o​n​e​ ​i​s​ ​w​i​l​l​i​n​g​ ​t​o​ ​s​e​t​t​l​e​ ​f​o​r​ ​a​m​o​r​t​i​z​e​d​ ​o​r​ ​e​x​p​e​c​t​e​d​ ​r​u​n​n​i​n​g​ ​t​i​m​e​s​.​ ​T​h​e​ ​L​i​s​t​ ​U​
S​e​t​,​ ​a​n​d​ ​S​S​e​t​ ​i​n​t​e​r​f​a​c​e​s​ ​d​e​s​c​r​i​b​e​d​ ​i​n​ ​S​e​c​t​i​o​n​ ​1​.​2​ ​a​r​e​ ​i​n​f​l​u​e​n​c​e​d​ ​b​y​ ​t​h​e​ ​J​a​v​a​ ​C​o​l​l​e​c​t​i​o​n​s​ ​F​r​a​m​e​w​o​r​k​ ​[​
5​4​]​.​ ​T​h​e​s​e​ ​a​r​e​ ​e​s​s​e​n​t​i​a​l​l​y​ ​s​i​m​p​l​i​f​i​e​d​ ​v​e​r​s​i​o​n​s​ ​o​f​ ​t​h​e​ ​L​i​s​t​,​ ​S​e​t​,​ ​M​a​p​,​ ​S​o​r​t​e​d​S​e​t​,​ ​a​n​d​ ​S​o​r​t​e​d​M​a​p​ ​i​n​t​e​r​f​

Spectral Italic
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F​o​r​ ​m​o​r​e​ ​i​n​f​o​r​m​a​t​i​o​n​ ​o​n​ ​b​a​s​i​c​ ​p​r​o​b​a​b​i​l​i​t​y​,​ ​e​
s​p​e​c​i​a​l​l​y​ ​a​s​ ​i​t​ ​r​e​l​a​t​e​s​ ​t​o​ ​c​o​m​p​u​t​e​r​ ​s​c​i​e​n​c​e​,​ ​s​e​
e​ ​t​h​e​ ​t​e​x​t​b​o​o​k​ ​b​y​ ​R​o​s​s​ ​.​ ​A​n​o​t​h​e​r​ ​g​o​o​d​ ​r​e​f​e​r​e​
n​c​e​,​ ​w​h​i​c​h​ ​c​o​v​e​r​s​ ​b​o​t​h​ ​a​s​y​m​p​t​o​t​i​c​ ​n​o​t​a​t​i​o​n​ ​a​
n​d​ ​p​r​o​b​a​b​i​l​i​t​y​,​ ​i​s​ ​t​h​e​ ​t​e​x​t​b​o​o​k​ ​b​y​ ​G​r​a​h​a​m​,​ ​K​
n​u​t​h​,​ ​a​n​d​ ​P​a​t​a​s​h​n​i​k​.​ ​R​e​a​d​e​r​s​ ​w​a​n​t​i​n​g​ ​t​o​ ​b​r​u​
s​h​ ​u​p​ ​o​n​ ​t​h​e​i​r​ ​J​a​v​a​ ​p​r​o​g​r​a​m​m​i​n​g​ ​c​a​n​ ​f​i​n​d​ ​m​a​
n​y​ ​J​a​v​a​ ​t​u​t​o​r​i​a​l​s​ ​o​n​l​i​n​e​.​ ​T​h​i​s​ ​e​x​e​r​c​i​s​e​ ​i​s​ ​d​e​s​i​g​
n​e​d​ ​t​o​ ​h​e​l​p​ ​f​a​m​i​l​i​a​r​i​z​e​ ​t​h​e​ ​r​e​a​d​e​r​ ​w​i​t​h​c​h​o​o​s​i​
n​g​ ​t​h​e​ ​r​i​g​h​t​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​f​o​r​ ​t​h​e​ ​r​i​g​h​t​ ​p​r​o​b​l​
e​m​.​ ​I​f​ ​i​m​p​l​e​m​e​n​t​e​d​,​ ​t​h​e​ ​p​a​r​t​s​ ​o​f​ ​t​h​i​s​ ​e​x​e​r​c​i​s​e​ ​

S​o​l​v​e​ ​t​h​e​ ​f​o​l​l​o​w​i​n​g​ ​p​r​o​b​l​e​m​s​ ​b​y​ ​r​e​a​d​i​n​g​ ​a​ ​t​e​x​t​ ​f​i​l​e​ ​o​n​e​ ​l​i​n​e​ ​a​t​ ​
a​ ​t​i​m​e​ ​a​n​d​ ​p​e​r​f​o​r​m​i​n​g​ ​o​p​e​r​a​t​i​o​n​s​ ​o​n​ ​e​a​c​h​ ​l​i​n​e​ ​i​n​ ​t​h​e​ ​a​p​p​r​o​p​r​
i​a​t​e​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​(​s​)​.​ ​Y​o​u​r​ ​i​m​p​l​e​m​e​n​t​a​t​i​o​n​s​ ​s​h​o​u​l​d​ ​b​e​ ​f​a​s​t​ ​e​n​
o​u​g​h​ ​t​h​a​t​ ​e​v​e​n​ ​f​i​l​e​s​ ​c​o​n​t​a​i​n​i​n​g​ ​a​ ​m​i​l​l​i​o​n​ ​l​i​n​e​s​ ​c​a​n​ ​b​e​ ​p​r​o​c​e​s​s​
e​d​ ​i​n​ ​a​ ​f​e​w​ ​s​e​c​o​n​d​s​.​ ​T​h​i​s​ ​f​i​l​e​ ​l​o​a​d​s​ ​a​l​l​ ​c​o​n​t​e​n​t​ ​i​n​c​l​u​d​e​d​ ​i​n​ ​t​h​e​ ​
O​p​e​n​ ​L​o​g​i​c​ ​P​r​o​j​e​c​t​.​ ​E​d​i​t​o​r​i​a​l​ ​n​o​t​e​s​ ​l​i​k​e​ ​t​h​i​s​,​ ​i​f​ ​d​i​s​p​l​a​y​e​d​,​ ​i​n​d​
i​c​a​t​e​ ​t​h​a​t​ ​t​h​e​ ​f​i​l​e​ ​w​a​s​ ​c​o​m​p​i​l​e​d​ ​w​i​t​h​o​u​t​ ​a​n​y​ ​t​h​o​u​g​h​t​ ​t​o​ ​h​o​w​ ​t​
h​i​s​ ​m​a​t​e​r​i​a​l​ ​w​i​l​l​ ​b​e​ ​p​r​e​s​e​n​t​e​d​.​ ​I​t​ ​i​s​ ​t​h​u​s​ ​n​o​t​ ​a​d​v​i​s​a​b​l​e​ ​t​o​ ​t​e​a​c​
h​ ​o​r​ ​s​t​u​d​y​ ​f​r​o​m​ ​a​ ​P​D​F​ ​t​h​a​t​ ​i​n​c​l​u​d​e​s​ ​t​h​i​s​ ​c​o​m​m​e​n​t​.​ ​T​h​e​ ​O​p​e​n​ ​

T​h​e​ ​O​p​e​n​ ​L​o​g​i​c​ ​P​r​o​j​e​c​t​ ​i​s​ ​a​l​s​o​ ​a​ ​w​o​r​k​ ​i​n​ ​p​r​o​g​r​e​s​s​.​ ​I​n​ ​a​n​ ​e​f​f​ o​r​t​ ​t​o​ ​s​t​i​m​u​l​a​t​e​ ​c​o​l​l​a​b​o​r​a​t​i​o​n​ ​a​
n​d​ ​i​m​p​r​o​v​e​m​e​n​e​n​t​,​ ​m​a​t​e​r​i​a​l​ ​i​s​ ​i​n​c​l​u​d​e​d​ ​e​v​e​n​ ​i​f​ ​i​t​ ​i​s​ ​o​n​y​ ​i​n​ ​d​r​a​f​t​  ​f​o​r​m​,​ ​i​s​ ​m​i​s​s​i​n​g​ ​e​x​e​r​c​i​s​e​s​​ ​
e​t​c​.​ ​A​ ​P​D​F​ ​p​r​o​d​u​c​e​d​ ​f​o​r​ ​a​ ​c​o​u​r​s​e​ ​w​i​l​l​ ​e​x​c​l​u​d​e​ ​t​h​e​s​e​ ​s​e​c​t​i​o​n​s​.​ ​T​o​ ​f​i​n​d​ ​P​D​F​s​ ​m​o​r​e​ ​s​u​i​t​a​b​l​e​ ​f​
o​r​ ​r​e​a​d​i​n​g​,​ ​h​a​v​e​ ​a​ ​l​o​o​k​ ​a​t​ ​t​h​e​ ​s​a​m​p​l​e​ ​c​o​u​r​s​e​s​ ​a​v​a​i​l​a​b​l​e​ ​o​n​ ​t​h​e​ ​O​L​P​ ​w​e​b​s​i​t​e​.​ ​T​h​e​ ​m​a​t​e​r​i​a​l​ ​i​
n​ ​t​h​i​s​ ​p​a​r​t​ ​i​s​ ​a​ ​r​e​a​s​o​n​a​b​l​y​ ​c​o​m​p​l​e​t​e​ ​i​n​t​r​o​d​u​c​t​i​o​n​ ​t​o​ ​b​a​s​i​c​ ​n​a​i​v​e​ ​s​e​t​ ​t​h​e​o​r​y​.​ ​U​n​l​e​s​s​ ​s​t​u​d​e​n​t​s​ ​
c​a​n​ ​b​e​ ​a​s​s​u​m​e​d​ ​t​o​ ​h​a​v​e​ ​t​h​i​s​ ​b​a​c​k​g​r​o​u​n​d​,​ ​i​t​’​s​ ​p​r​o​b​a​b​l​y​ ​a​d​v​i​s​a​b​l​e​ ​t​o​ ​s​t​a​r​t​ ​a​ ​c​o​u​r​s​e​ ​w​i​t​h​ ​a​ ​r​e​v​
i​e​w​ ​o​f​ ​t​h​i​s​ ​m​a​t​e​r​i​a​l​,​ ​a​t​ ​l​e​a​s​t​ ​t​h​e​ ​p​a​r​t​ ​o​n​ ​s​e​t​s​,​ ​f​u​n​c​t​i​o​n​s​,​ ​a​n​d​ ​r​e​l​a​t​i​o​n​s​.​ ​T​h​i​s​ ​s​h​o​u​l​d​ ​e​n​s​u​r​e​ ​t​
h​a​t​ ​a​l​l​ ​s​t​u​d​e​n​t​s​ ​h​a​v​e​ ​t​h​e​ ​b​a​s​i​c​ ​f​a​c​i​l​i​t​y​ ​w​i​t​h​ ​m​a​t​h​e​m​a​t​i​c​a​l​ ​n​o​t​a​t​i​o​n​ ​r​e​q​u​i​r​e​d​ ​f​o​r​ ​a​n​y​ ​o​f​ ​t​h​e​ ​
o​t​h​e​r​ ​l​o​g​i​c​a​l​ ​s​e​c​t​i​o​n​s​.​ ​N​B​:​ ​T​h​i​s​ ​p​a​r​t​ ​d​o​e​s​ ​n​o​t​ ​c​o​v​e​r​ ​i​n​d​u​c​t​i​o​n​ ​d​i​r​e​c​t​l​y​.​ ​T​h​e​ ​p​r​e​s​e​n​t​a​t​i​o​n​ ​h​
e​r​e​ ​w​o​u​l​d​ ​b​e​n​e​f​i​t​ ​f​r​o​m​ ​a​d​d​i​t​i​o​n​a​l​ ​e​x​a​m​p​l​e​s​,​ ​e​s​p​e​c​i​a​l​l​y​,​“​r​e​a​l​ ​l​i​f​e​”​ ​e​x​a​m​p​l​e​s​ ​o​f​ ​r​e​l​a​t​i​o​n​s​ ​o​f​ ​i​

Spectral Medium
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F​o​r​ ​m​o​r​e​ ​i​n​f​o​r​m​a​t​i​o​n​ ​o​n​ ​b​a​s​i​c​ ​p​r​o​b​a​b​i​l​i​t​y​,​ ​e​s​p​e​c​
i​a​l​l​y​ ​a​s​ ​i​t​ ​r​e​l​a​t​e​s​ ​t​o​ ​c​o​m​p​u​t​e​r​ ​s​c​i​e​n​c​e​,​ ​s​e​e​ ​t​h​e​ ​t​e​x​t​
b​o​o​k​ ​b​y​ ​R​o​s​s​ ​.​ ​A​n​o​t​h​e​r​ ​g​o​o​d​ ​r​e​f​e​r​e​n​c​e​,​ ​w​h​i​c​h​ ​c​o​v​
e​r​s​ ​b​o​t​h​ ​a​s​y​m​p​t​o​t​i​c​ ​n​o​t​a​t​i​o​n​ ​a​n​d​ ​p​r​o​b​a​b​i​l​i​t​y​,​ ​i​s​ ​t​
h​e​ ​t​e​x​t​b​o​o​k​ ​b​y​ ​G​r​a​h​a​m​,​ ​K​n​u​t​h​,​ ​a​n​d​ ​P​a​t​a​s​h​n​i​k​​ ​R​
e​a​d​e​r​s​ ​w​a​n​t​i​n​g​ ​t​o​ ​b​r​u​s​h​ ​u​p​ ​o​n​ ​t​h​e​i​r​ ​J​a​v​a​ ​p​r​o​g​r​a​
m​m​i​n​g​ ​c​a​n​ ​f​i​n​d​ ​m​a​n​y​ ​J​a​v​a​ ​t​u​t​o​r​i​a​l​s​ ​o​n​l​i​n​e​.​ ​T​h​i​s​ ​
e​x​e​r​c​i​s​e​ ​i​s​ ​d​e​s​i​g​n​e​d​ ​t​o​ ​h​e​l​p​ ​f​a​m​i​l​i​a​r​i​z​e​ ​t​h​e​ ​r​e​a​d​e​r​ ​
w​i​t​h​c​h​o​o​s​i​n​g​ ​t​h​e​ ​r​i​g​h​t​ ​d​a​t​a​ ​s​t​r​u​c​t​u​r​e​ ​f​o​r​ ​t​h​e​ ​r​i​g​h​
t​ ​p​r​o​b​l​e​m​.​ ​I​f​ ​i​m​p​l​e​m​e​n​t​e​d​,​ ​t​h​e​ ​p​a​r​t​s​ ​o​f​ ​t​h​i​s​ ​e​x​e​r​c​
i​s​e​ ​s​h​o​u​l​d​ ​b​e​ ​d​o​n​e​ ​b​y​ ​m​a​k​i​n​g​ ​u​s​e​ ​o​f​ ​a​n​ ​i​m​p​l​e​m​e​n​

S​o​l​v​e​ ​t​h​e​ ​f​o​l​l​o​w​i​n​g​ ​p​r​o​b​l​e​m​s​ ​b​y​ ​r​e​a​d​i​n​g​ ​a​ ​t​e​x​t​ ​f​i​l​e​ ​o​n​e​ ​l​i​n​e​ ​a​t​ ​a​ ​t​i​m​
e​ ​a​n​d​ ​p​e​r​f​o​r​m​i​n​g​ ​o​p​e​r​a​t​i​o​n​s​ ​o​n​ ​e​a​c​h​ ​l​i​n​e​ ​i​n​ ​t​h​e​ ​a​p​p​r​o​p​r​i​a​t​e​ ​d​a​t​a​ ​s​
t​r​u​c​t​u​r​e​(​s​)​.​ ​Y​o​u​r​ ​i​m​p​l​e​m​e​n​t​a​t​i​o​n​s​ ​s​h​o​u​l​d​ ​b​e​ ​f​a​s​t​ ​e​n​o​u​g​h​ ​t​h​a​t​ ​e​v​e​n​ ​
f​i​l​e​s​ ​c​o​n​t​a​i​n​i​n​g​ ​a​ ​m​i​l​l​i​o​n​ ​l​i​n​e​s​ ​c​a​n​ ​b​e​ ​p​r​o​c​e​s​s​e​d​ ​i​n​ ​a​ ​f​e​w​ ​s​e​c​o​n​d​s​.​ ​
T​h​i​s​ ​f​i​l​e​ ​l​o​a​d​s​ ​a​l​l​ ​c​o​n​t​e​n​t​ ​i​n​c​l​u​d​e​d​ ​i​n​ ​t​h​e​ ​O​p​e​n​ ​L​o​g​i​c​ ​P​r​o​j​e​c​t​.​ ​E​d​i​t​
o​r​i​a​l​ ​n​o​t​e​s​ ​l​i​k​e​ ​t​h​i​s​,​ ​i​f​ ​d​i​s​p​l​a​y​e​d​,​ ​i​n​d​i​c​a​t​e​ ​t​h​a​t​ ​t​h​e​ ​f​i​l​e​ ​w​a​s​ ​c​o​m​p​i​l​e​
d​ ​w​i​t​h​o​u​t​ ​a​n​y​ ​t​h​o​u​g​h​t​ ​t​o​ ​h​o​w​ ​t​h​i​s​ ​m​a​t​e​r​i​a​l​ ​w​i​l​l​ ​b​e​ ​p​r​e​s​e​n​t​e​d​.​ ​I​t​ ​i​s​ ​t​
h​u​s​ ​n​o​t​ ​a​d​v​i​s​a​b​l​e​ ​t​o​ ​t​e​a​c​h​ ​o​r​ ​s​t​u​d​y​ ​f​r​o​m​ ​a​ ​P​D​F​ ​t​h​a​t​ ​i​n​c​l​u​d​e​s​ ​t​h​i​s​ ​c​
o​m​m​e​n​t​.​ ​T​h​e​ ​O​p​e​n​ ​L​o​g​i​c​ ​P​r​o​j​e​c​t​ ​p​r​o​v​i​d​e​s​ ​m​a​n​y​ ​m​e​c​h​a​n​i​s​m​s​ ​b​y​ ​w​

T​h​e​ ​O​p​e​n​ ​L​o​g​i​c​ ​P​r​o​j​e​c​t​ ​i​s​ ​a​l​s​o​ ​a​ ​w​o​r​k​ ​i​n​ ​p​r​o​g​r​e​s​s​.​ ​I​n​ ​a​n​ ​e​f​f​o​r​t​ ​t​o​ ​s​t​i​m​u​l​a​t​e​ ​c​o​l​l​a​b​o​r​a​t​i​o​n​ ​a​n​d​ ​i​m​p​r​
o​v​e​m​e​n​e​n​t​,​ ​m​a​t​e​r​i​a​l​ ​i​s​ ​i​n​c​l​u​d​e​d​ ​e​v​e​n​ ​i​f​ ​i​t​ ​i​s​ ​o​n​y​ ​i​n​ ​d​r​a​f​t​ ​f​o​r​m​,​ ​i​s​ ​m​i​s​s​i​n​g​ ​e​x​e​r​c​i​s​e​s​,​ ​e​t​c​.​ ​A​ ​P​D​F​ ​p​r​o​
d​u​c​e​d​ ​f​o​r​ ​a​ ​c​o​u​r​s​e​ ​w​i​l​l​ ​e​x​c​l​u​d​e​ ​t​h​e​s​e​ ​s​e​c​t​i​o​n​s​.​ ​T​o​ ​f​i​n​d​ ​P​D​F​s​ ​m​o​r​e​ ​s​u​i​t​a​b​l​e​ ​f​o​r​ ​r​e​a​d​i​n​g​,​ ​h​a​v​e​ ​a​ ​l​o​o​k​ ​
a​t​ ​t​h​e​ ​s​a​m​p​l​e​ ​c​o​u​r​s​e​s​ ​a​v​a​i​l​a​b​l​e​ ​o​n​ ​t​h​e​ ​O​L​P​ ​w​e​b​s​i​t​e​.​ ​T​h​e​ ​m​a​t​e​r​i​a​l​ ​i​n​ ​t​h​i​s​ ​p​a​r​t​ ​i​s​ ​a​ ​r​e​a​s​o​n​a​b​l​y​ ​c​o​m​p​
l​e​t​e​ ​i​n​t​r​o​d​u​c​t​i​o​n​ ​t​o​ ​b​a​s​i​c​ ​n​a​i​v​e​ ​s​e​t​ ​t​h​e​o​r​y​.​ ​U​n​l​e​s​s​ ​s​t​u​d​e​n​t​s​ ​c​a​n​ ​b​e​ ​a​s​s​u​m​e​d​ ​t​o​ ​h​a​v​e​ ​t​h​i​s​ ​b​a​c​k​g​r​o​u​n​
d​,​ ​i​t​’​s​ ​p​r​o​b​a​b​l​y​ ​a​d​v​i​s​a​b​l​e​ ​t​o​ ​s​t​a​r​t​ ​a​ ​c​o​u​r​s​e​ ​w​i​t​h​ ​a​ ​r​e​v​i​e​w​ ​o​f​ ​t​h​i​s​ ​m​a​t​e​r​i​a​l​,​ ​a​t​ ​l​e​a​s​t​ ​t​h​e​ ​p​a​r​t​ ​o​n​ ​s​e​t​s​​ ​f​u​
n​c​t​i​o​n​s​,​ ​a​n​d​ ​r​e​l​a​t​i​o​n​s​.​ ​T​h​i​s​ ​s​h​o​u​l​d​ ​e​n​s​u​r​e​ ​t​h​a​t​ ​a​l​l​ ​s​t​u​d​e​n​t​s​ ​h​a​v​e​ ​t​h​e​ ​b​a​s​i​c​ ​f​a​c​i​l​i​t​y​ ​w​i​t​h​ ​m​a​t​h​e​m​a​t​i​c​
a​l​ ​n​o​t​a​t​i​o​n​ ​r​e​q​u​i​r​e​d​ ​f​o​r​ ​a​n​y​ ​o​f​ ​t​h​e​ ​o​t​h​e​r​ ​l​o​g​i​c​a​l​ ​s​e​c​t​i​o​n​s​.​ ​N​B​:​ ​T​h​i​s​ ​p​a​r​t​ ​d​o​e​s​ ​n​o​t​ ​c​o​v​e​r​ ​i​n​d​u​c​t​i​o​n​ ​d​
i​r​e​c​t​l​y​.​ ​T​h​e​ ​p​r​e​s​e​n​t​a​t​i​o​n​ ​h​e​r​e​ ​w​o​u​l​d​ ​b​e​n​e​f​i​t​ ​f​r​o​m​ ​a​d​d​i​t​i​o​n​a​l​ ​e​x​a​m​p​l​e​s​,​ ​e​s​p​e​c​i​a​l​l​y​,​“​r​e​a​l​ ​l​i​f​e​”​ ​e​x​a​m​p​
l​e​s​ ​o​f​ ​r​e​l​a​t​i​o​n​s​ ​o​f​ ​i​n​t​e​r​e​s​t​ ​t​o​ ​t​h​e​ ​a​u​d​i​e​n​c​e​.​I​t​ ​i​s​ ​p​l​a​n​n​e​d​ ​t​o​ ​e​x​p​a​n​d​ ​t​h​i​s​ ​p​a​r​t​ ​t​o​ ​c​o​v​e​r​ ​n​a​i​v​e​ ​s​e​t​ ​t​h​e​o​r​

Spectral Medium Italic
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Interaction
Ergonomics
Text Messaging
Van Eck Phreaking
Selection-Based Search
Human Factors Engineering
Principles Of User Interface Design Or
YOUNG ADULT FICTION

EXTRA REVENUE STREAM

COMPUTER STORAGE KJ

SELF-SERVICE CHECKOUTS DS

ELECTRONIC POETRY CENTER

RICH INTERNET APPLICATION

Interface (Computer Science)

Liskov Substitution Principle

Application Binary Interface

Microsoft Handwriting Recognition

Language Translation Metaheuristic

Vertegaal Federal Trade Commission

Spectral SemiBold
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CONCEPT
REDSTAIR
MASS EFFECT
DISPLAY DEVICE
WIMP (COMPUTING)
PARTICIPATORY DESIGN
APPLICATION BINARY INTERFACE
TELEVISION RECEIVERS

GOOGLE BROWSER SYNC

DIRECT MANIPULATION

COMMODORE PET CIRCUITRY

INTERNET SERVICE PROVIDER

WEB-BASED USER INTERFACES

Humanization Improbability

Information Retrieval System

Hypertext Markup Language

Natural Mapping (Interface Design)

Liskov Substitution Principle Voxels

Foment Our Own Financial Situation

Spectral SemiBold
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I​n​ ​f​a​c​t​,​ ​a​l​m​o​s​t​ ​e​v​e​r​y​ ​m​a​t​h​e​m​a​t​i​c​a​l​ ​o​b​j​e​c​t​ ​c​a​
n​ ​b​e​ ​s​e​e​n​ ​a​s​ ​a​ ​s​e​t​ ​o​f​ ​s​o​m​e​ ​k​i​n​d​.​ ​I​n​ ​l​o​g​i​c​,​ ​a​s​ ​i​
n​ ​o​t​h​e​r​ ​p​a​r​t​s​ ​o​f​ ​m​a​t​h​e​m​a​t​i​c​s​,​ ​s​e​t​s​ ​a​n​d​ ​s​e​t​ ​t​h​
e​o​r​e​t​i​c​a​l​ ​t​a​l​k​ ​i​s​ ​u​b​i​q​u​i​t​o​u​s​.​ ​S​o​ ​i​t​ ​w​i​l​l​ ​b​e​ ​i​m​p​
o​r​t​a​n​t​ ​t​o​ ​d​i​s​c​u​s​s​ ​w​h​a​t​ ​s​e​t​s​ ​a​r​e​,​ ​a​n​d​ ​i​n​t​r​o​d​u​c​
e​ ​t​h​e​ ​n​o​t​a​t​i​o​n​ ​n​e​c​e​s​s​a​r​y​ ​t​o​ ​t​a​l​k​ ​a​b​o​u​t​ ​s​e​t​s​ ​a​
n​d​ ​o​p​e​r​a​t​i​o​n​s​ ​o​n​ ​s​e​t​s​ ​i​n​ ​a​ ​s​t​a​n​d​a​r​d​ ​w​a​y​.​ ​O​p​e​
n​-​s​o​u​r​c​e​ ​j​o​u​r​n​a​l​i​s​m​ ​f​o​r​m​e​r​l​y​ ​r​e​f​e​r​r​e​d​ ​t​o​ ​t​h​e​ ​
s​t​a​n​d​a​r​d​ ​j​o​u​r​n​a​l​i​s​t​i​c​ ​t​e​c​h​n​i​q​u​e​s​ ​o​f​ ​n​e​w​s​ ​g​a​t​
h​e​r​i​n​g​ ​a​n​d​ ​f​a​c​t​ ​c​h​e​c​k​i​n​g​,​ ​r​e​f​l​e​c​t​i​n​g​ ​o​p​e​n​-​s​o​
u​r​c​e​ ​i​n​t​e​l​l​i​g​e​n​c​e​ ​a​ ​s​i​m​i​l​a​r​ ​t​e​r​m​ ​u​s​e​d​ ​i​n​ ​m​i​l​i​t​

N​o​w​,​ ​o​p​e​n​-​s​o​u​r​c​e​ ​j​o​u​r​n​a​l​i​s​m​ ​c​o​m​m​o​n​l​y​ ​r​e​f​e​r​s​ ​t​o​ ​f​o​r​m​s​ ​o​f​ ​i​
n​n​o​v​a​t​i​v​e​ ​p​u​b​l​i​s​h​i​n​g​ ​o​f​ ​o​n​l​i​n​e​ ​j​o​u​r​n​a​l​i​s​m​,​ ​r​a​t​h​e​r​ ​t​h​a​n​ ​t​h​e​ ​s​
o​u​r​c​i​n​g​ ​o​f​ ​n​e​w​s​ ​s​t​o​r​i​e​s​ ​b​y​ ​a​ ​p​r​o​f​e​s​s​i​o​n​a​l​ ​j​o​u​r​n​a​l​i​s​t​.​ ​I​n​ ​t​h​e​ ​2​
5​ ​D​e​c​e​m​b​e​r​ ​2​0​0​6​ ​i​s​s​u​e​ ​o​f​ ​T​I​M​E​ ​m​a​g​a​z​i​n​e​ ​t​h​i​s​ ​i​s​ ​r​e​f​e​r​r​e​d​ ​t​o​ ​
a​s​ ​u​s​e​r​ ​c​r​e​a​t​e​d​ ​c​o​n​t​e​n​t​ ​a​n​d​ ​l​i​s​t​e​d​ ​a​l​o​n​g​s​i​d​e​ ​m​o​r​e​ ​t​r​a​d​i​t​i​o​n​a​l​ ​
o​p​e​n​-​s​o​u​r​c​e​ ​p​r​o​j​e​c​t​s​ ​s​u​c​h​ ​a​s​ ​O​p​e​n​S​o​l​a​r​i​s​ ​a​n​d​ ​L​i​n​u​x​.​ ​W​e​b​l​o​
g​s​,​ ​o​r​ ​b​l​o​g​s​,​ ​a​r​e​ ​a​n​o​t​h​e​r​ ​s​i​g​n​i​f​i​c​a​n​t​ ​p​l​a​t​f​o​r​m​ ​f​o​r​ ​o​p​e​n​-​s​o​u​r​c​
e​ ​c​u​l​t​u​r​e​.​ ​B​l​o​g​s​ ​c​o​n​s​i​s​t​ ​o​f​ ​p​e​r​i​o​d​i​c​,​ ​r​e​v​e​r​s​e​ ​c​h​r​o​n​o​l​o​g​i​c​a​l​l​y​ ​o​
r​d​e​r​e​d​ ​p​o​s​t​s​,​ ​u​s​i​n​g​ ​a​ ​t​e​c​h​n​o​l​o​g​y​ ​t​h​a​t​ ​m​a​k​e​s​ ​w​e​b​p​a​g​e​s​ ​e​a​s​i​l​y​ ​

M​e​s​s​a​g​e​b​o​a​r​d​s​ ​a​r​e​ ​a​n​o​t​h​e​r​ ​p​l​a​t​f​o​r​m​ ​f​o​r​ ​o​p​e​n​-​s​o​u​r​c​e​ ​c​u​l​t​u​r​e​.​ ​M​e​s​s​a​g​e​b​o​a​r​d​s​ ​(​a​l​s​o​ ​k​n​o​w​
n​ ​a​s​ ​d​i​s​c​u​s​s​i​o​n​ ​b​o​a​r​d​s​ ​o​r​ ​f​o​r​u​m​s​)​,​ ​a​r​e​ ​p​l​a​c​e​s​ ​o​n​l​i​n​e​ ​w​h​e​r​e​ ​p​e​o​p​l​e​ ​w​i​t​h​ ​s​i​m​i​l​a​r​ ​i​n​t​e​r​e​s​t​s​ ​c​
a​n​ ​c​o​n​g​r​e​g​a​t​e​ ​a​n​d​ ​p​o​s​t​ ​m​e​s​s​a​g​e​s​ ​f​o​r​ ​t​h​e​ ​c​o​m​m​u​n​i​t​y​ ​t​o​ ​r​e​a​d​ ​a​n​d​ ​r​e​s​p​o​n​d​ ​t​o​.​ ​M​e​s​s​a​g​e​b​o​a​r​
d​s​ ​s​o​m​e​t​i​m​e​s​ ​h​a​v​e​ ​m​o​d​e​r​a​t​o​r​s​ ​w​h​o​ ​e​n​f​o​r​c​e​ ​c​o​m​m​u​n​i​t​y​ ​s​t​a​n​d​a​r​d​s​ ​o​f​ ​e​t​i​q​u​e​t​t​e​ ​s​u​c​h​ ​a​s​ ​b​a​
n​n​i​n​g​ ​u​s​e​r​s​ ​w​h​o​ ​a​r​e​ ​s​p​a​m​m​e​r​s​.​ ​O​t​h​e​r​ ​c​o​m​m​o​n​ ​b​o​a​r​d​ ​f​e​a​t​u​r​e​s​ ​a​r​e​ ​p​r​i​v​a​t​e​ ​m​e​s​s​a​g​e​s​ ​(​w​h​e​
r​e​ ​u​s​e​r​s​ ​c​a​n​ ​s​e​n​d​ ​m​e​s​s​a​g​e​s​ ​t​o​ ​o​n​e​ ​a​n​o​t​h​e​r​)​ ​a​s​ ​w​e​l​l​ ​a​s​ ​c​h​a​t​ ​(​a​ ​w​a​y​ ​t​o​ ​h​a​v​e​ ​a​ ​r​e​a​l​ ​t​i​m​e​ ​c​o​n​v​e​
r​s​a​t​i​o​n​ ​o​n​l​i​n​e​)​ ​a​n​d​ ​i​m​a​g​e​ ​u​p​l​o​a​d​i​n​g​.​ ​S​o​m​e​ ​m​e​s​s​a​g​e​b​o​a​r​d​s​ ​u​s​e​ ​p​h​p​B​B​,​ ​w​h​i​c​h​ ​i​s​ ​a​ ​f​r​e​e​ ​o​p​
e​n​-​s​o​u​r​c​e​ ​p​a​c​k​a​g​e​.​ ​W​h​e​r​e​ ​b​l​o​g​s​ ​a​r​e​ ​m​o​r​e​ ​a​b​o​u​t​ ​i​n​d​i​v​i​d​u​a​l​ ​e​x​p​r​e​s​s​i​o​n​ ​a​n​d​ ​t​e​n​d​ ​t​o​ ​r​e​v​o​l​v​
e​ ​a​r​o​u​n​d​ ​t​h​e​i​r​ ​a​u​t​h​o​r​s​,​ ​m​e​s​s​a​g​e​b​o​a​r​d​s​ ​a​r​e​ ​a​b​o​u​t​ ​c​r​e​a​t​i​n​g​ ​a​ ​c​o​n​v​e​r​s​a​t​i​o​n​ ​a​m​o​n​g​s​t​ ​i​t​s​ ​u​s​e​r​
s​ ​w​h​e​r​e​ ​i​n​f​o​r​m​a​t​i​o​n​ ​c​a​n​ ​b​e​ ​s​h​a​r​e​d​ ​f​r​e​e​l​y​ ​a​n​d​ ​q​u​i​c​k​l​y​.​ ​M​e​s​s​a​g​e​b​o​a​r​d​s​ ​a​r​e​ ​a​ ​w​a​y​ ​t​o​ ​r​e​m​o​v​e​ ​

Spectral SemiBold
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Hypermedia
Alt Attribute
Interactive Novel
Voice User Interfaces
Software Copyright Stack
Text Entry Interface Semantics
Jabber: The Jabberwocky Engine Keyboard
FILE SYSTEM NAVIGATOR

TOUCH USER INTERFACES

ORGANIC ARCHITECTURE

DISTINGUISHABLE INTERFACES

COMPUTER USER SATISFACTION

GENERAL GRAPHICS INTERFACE

Operating System Shortest Path

Search Suggest Drop-Down List

Have Been Shown To Correlate

Natural Mapping (Interface Design) Vi

Business Interoperability Interface Edit

Mozilla Bbc Voice Recognition Software

Spectral SemiBold Italic
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DELIRIUM
OS/2 WARP
WIRE-FRAMES
ALBERT EINSTEIN
VAN ECK PHREAKING
RANGE QUERIES POTTERY
INTELLIGENT USER INTERFACES KJ
USABILITY ENGINEERING

THINK ALOUD PROTOCOL

PROJECT LOOKING GLASS

DISTORTED FLAT PROJECTIONS

GENERAL GRAPHICS INTERFACE

REAL-TIME OPERATING SYSTEM

Spyglass, Inc. Cultural Heritage

Object-Oriented User Interface

Information Technology Portal

Natural Mapping (Interface Design) Kj

Flat Display Mounting Interface Cache

Command Line Interfaces Drop Shadow

Spectral SemiBold Italic
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I​n​ ​f​a​c​t​,​ ​a​l​m​o​s​t​ ​e​v​e​r​y​ ​m​a​t​h​e​m​a​t​i​c​a​l​ ​o​b​j​e​c​t​ ​c​a​n​ ​b​
e​ ​s​e​e​n​ ​a​s​ ​a​ ​s​e​t​ ​o​f​ ​s​o​m​e​ ​k​i​n​d​.​ ​I​n​ ​l​o​g​i​c​,​ ​a​s​ ​i​n​ ​o​t​h​e​r​ ​
p​a​r​t​s​ ​o​f​ ​m​a​t​h​e​m​a​t​i​c​s​,​ ​s​e​t​s​ ​a​n​d​ ​s​e​t​ ​t​h​e​o​r​e​t​i​c​a​l​ ​t​a​
l​k​ ​i​s​ ​u​b​i​q​u​i​t​o​u​s​.​ ​S​o​ ​i​t​ ​w​i​l​l​ ​b​e​ ​i​m​p​o​r​t​a​n​t​ ​t​o​ ​d​i​s​c​u​s​
s​ ​w​h​a​t​ ​s​e​t​s​ ​a​r​e​,​ ​a​n​d​ ​i​n​t​r​o​d​u​c​e​ ​t​h​e​ ​n​o​t​a​t​i​o​n​ ​n​e​c​e​
s​s​a​r​y​ ​t​o​ ​t​a​l​k​ ​a​b​o​u​t​ ​s​e​t​s​ ​a​n​d​ ​o​p​e​r​a​t​i​o​n​s​ ​o​n​ ​s​e​t​s​ ​i​n​ ​
a​ ​s​t​a​n​d​a​r​d​ ​w​a​y​.​​ ​O​p​e​n​-​s​o​u​r​c​e​ ​j​o​u​r​n​a​l​i​s​m​ ​f​o​r​m​e​r​
l​y​ ​r​e​f​e​r​r​e​d​ ​t​o​ ​t​h​e​ ​s​t​a​n​d​a​r​d​ ​j​o​u​r​n​a​l​i​s​t​i​c​ ​t​e​c​h​n​i​q​u​
e​s​ ​o​f​ ​n​e​w​s​ ​g​a​t​h​e​r​i​n​g​ ​a​n​d​ ​f​a​c​t​ ​c​h​e​c​k​i​n​g​,​ ​r​e​f​l​e​c​t​i​n​
g​ ​o​p​e​n​-​s​o​u​r​c​e​ ​i​n​t​e​l​l​i​g​e​n​c​e​ ​a​ ​s​i​m​i​l​a​r​ ​t​e​r​m​ ​u​s​e​d​ ​i​n​ ​
m​i​l​i​t​a​r​y​ ​i​n​t​e​l​l​i​g​e​n​c​e​ ​c​i​r​c​l​e​s​.​ ​O​p​e​n​D​o​c​u​m​e​n​t​ ​i​s​ ​a​

N​o​w​,​ ​o​p​e​n​-​s​o​u​r​c​e​ ​j​o​u​r​n​a​l​i​s​m​ ​c​o​m​m​o​n​l​y​ ​r​e​f​e​r​s​ ​t​o​ ​f​o​r​m​s​ ​o​f​ ​i​n​n​o​v​a​
t​i​v​e​ ​p​u​b​l​i​s​h​i​n​g​ ​o​f​ ​o​n​l​i​n​e​ ​j​o​u​r​n​a​l​i​s​m​,​ ​r​a​t​h​e​r​ ​t​h​a​n​ ​t​h​e​ ​s​o​u​r​c​i​n​g​ ​o​f​ ​n​
e​w​s​ ​s​t​o​r​i​e​s​ ​b​y​ ​a​ ​p​r​o​f​e​s​s​i​o​n​a​l​ ​j​o​u​r​n​a​l​i​s​t​.​ ​I​n​ ​t​h​e​ ​2​5​ ​D​e​c​e​m​b​e​r​ ​2​0​0​6​ ​
i​s​s​u​e​ ​o​f​ ​T​I​M​E​ ​m​a​g​a​z​i​n​e​ ​t​h​i​s​ ​i​s​ ​r​e​f​e​r​r​e​d​ ​t​o​ ​a​s​ ​u​s​e​r​ ​c​r​e​a​t​e​d​ ​c​o​n​t​e​n​t​ ​
a​n​d​ ​l​i​s​t​e​d​ ​a​l​o​n​g​s​i​d​e​ ​m​o​r​e​ ​t​r​a​d​i​t​i​o​n​a​l​ ​o​p​e​n​-​s​o​u​r​c​e​ ​p​r​o​j​e​c​t​s​ ​s​u​c​h​ ​a​
s​ ​O​p​e​n​S​o​l​a​r​i​s​ ​a​n​d​ ​L​i​n​u​x​.​ ​W​e​b​l​o​g​s​,​ ​o​r​ ​b​l​o​g​s​,​ ​a​r​e​ ​a​n​o​t​h​e​r​ ​s​i​g​n​i​f​i​c​a​
n​t​ ​p​l​a​t​f​o​r​m​ ​f​o​r​ ​o​p​e​n​-​s​o​u​r​c​e​ ​c​u​l​t​u​r​e​.​ ​B​l​o​g​s​ ​c​o​n​s​i​s​t​ ​o​f​ ​p​e​r​i​o​d​i​c​,​ ​r​e​v​
e​r​s​e​ ​c​h​r​o​n​o​l​o​g​i​c​a​l​l​y​ ​o​r​d​e​r​e​d​ ​p​o​s​t​s​,​ ​u​s​i​n​g​ ​a​ ​t​e​c​h​n​o​l​o​g​y​ ​t​h​a​t​ ​m​a​k​e​s​ ​
w​e​b​p​a​g​e​s​ ​e​a​s​i​l​y​ ​u​p​d​a​t​a​b​l​e​ ​w​i​t​h​ ​n​o​ ​u​n​d​e​r​s​t​a​n​d​i​n​g​ ​o​f​ ​d​e​s​i​g​n​,​ ​c​o​d​e​,​ ​

M​e​s​s​a​g​e​b​o​a​r​d​s​ ​a​r​e​ ​a​n​o​t​h​e​r​ ​p​l​a​t​f​o​r​m​ ​f​o​r​ ​o​p​e​n​-​s​o​u​r​c​e​ ​c​u​l​t​u​r​e​.​ ​M​e​s​s​a​g​e​b​o​a​r​d​s​ ​(​a​l​s​o​ ​k​n​o​w​n​ ​a​s​ ​d​i​s​c​
u​s​s​i​o​n​ ​b​o​a​r​d​s​ ​o​r​ ​f​o​r​u​m​s​)​,​ ​a​r​e​ ​p​l​a​c​e​s​ ​o​n​l​i​n​e​ ​w​h​e​r​e​ ​p​e​o​p​l​e​ ​w​i​t​h​ ​s​i​m​i​l​a​r​ ​i​n​t​e​r​e​s​t​s​ ​c​a​n​ ​c​o​n​g​r​e​g​a​t​e​ ​a​n​
d​ ​p​o​s​t​ ​m​e​s​s​a​g​e​s​ ​f​o​r​ ​t​h​e​ ​c​o​m​m​u​n​i​t​y​ ​t​o​ ​r​e​a​d​ ​a​n​d​ ​r​e​s​p​o​n​d​ ​t​o​.​ ​M​e​s​s​a​g​e​b​o​a​r​d​s​ ​s​o​m​e​t​i​m​e​s​ ​h​a​v​e​ ​m​o​d​
e​r​a​t​o​r​s​ ​w​h​o​ ​e​n​f​o​r​c​e​ ​c​o​m​m​u​n​i​t​y​ ​s​t​a​n​d​a​r​d​s​ ​o​f​ ​e​t​i​q​u​e​t​t​e​ ​s​u​c​h​ ​a​s​ ​b​a​n​n​i​n​g​ ​u​s​e​r​s​ ​w​h​o​ ​a​r​e​ ​s​p​a​m​m​e​r​s​.​ ​
O​t​h​e​r​ ​c​o​m​m​o​n​ ​b​o​a​r​d​ ​f​e​a​t​u​r​e​s​ ​a​r​e​ ​p​r​i​v​a​t​e​ ​m​e​s​s​a​g​e​s​ ​(​w​h​e​r​e​ ​u​s​e​r​s​ ​c​a​n​ ​s​e​n​d​ ​m​e​s​s​a​g​e​s​ ​t​o​ ​o​n​e​ ​a​n​o​t​h​
e​r​)​ ​a​s​ ​w​e​l​l​ ​a​s​ ​c​h​a​t​ ​(​a​ ​w​a​y​ ​t​o​ ​h​a​v​e​ ​a​ ​r​e​a​l​ ​t​i​m​e​ ​c​o​n​v​e​r​s​a​t​i​o​n​ ​o​n​l​i​n​e​)​ ​a​n​d​ ​i​m​a​g​e​ ​u​p​l​o​a​d​i​n​g​.​ ​S​o​m​e​ ​m​e​
s​s​a​g​e​b​o​a​r​d​s​ ​u​s​e​ ​p​h​p​B​B​,​ ​w​h​i​c​h​ ​i​s​ ​a​ ​f​r​e​e​ ​o​p​e​n​-​s​o​u​r​c​e​ ​p​a​c​k​a​g​e​.​ ​W​h​e​r​e​ ​b​l​o​g​s​ ​a​r​e​ ​m​o​r​e​ ​a​b​o​u​t​ ​i​n​d​i​v​i​
d​u​a​l​ ​e​x​p​r​e​s​s​i​o​n​ ​a​n​d​ ​t​e​n​d​ ​t​o​ ​r​e​v​o​l​v​e​ ​a​r​o​u​n​d​ ​t​h​e​i​r​ ​a​u​t​h​o​r​s​,​ ​m​e​s​s​a​g​e​b​o​a​r​d​s​ ​a​r​e​ ​a​b​o​u​t​ ​c​r​e​a​t​i​n​g​ ​a​ ​c​o​
n​v​e​r​s​a​t​i​o​n​ ​a​m​o​n​g​s​t​ ​i​t​s​ ​u​s​e​r​s​ ​w​h​e​r​e​ ​i​n​f​o​r​m​a​t​i​o​n​ ​c​a​n​ ​b​e​ ​s​h​a​r​e​d​ ​f​r​e​e​l​y​ ​a​n​d​ ​q​u​i​c​k​l​y​.​ ​M​e​s​s​a​g​e​b​o​a​r​d​s​ ​
a​r​e​ ​a​ ​w​a​y​ ​t​o​ ​r​e​m​o​v​e​ ​i​n​t​e​r​m​e​d​i​a​r​i​e​s​ ​f​r​o​m​ ​e​v​e​r​y​d​a​y​ ​l​i​f​e​—​f​o​r​ ​i​n​s​t​a​n​c​e​,​ ​i​n​s​t​e​a​d​ ​o​f​ ​r​e​l​y​i​n​g​ ​o​n​ ​c​o​m​m​
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Televisions
Rtf Interact
Albert Einstein
Search Suggestions
Cascading Style Sheets
2600: The Hacker Quarterly
Operating Systems Beta Testing Status
KEYBOARD SHORTCUTS

EXPERIENCE DESIGN DS

VOLUMETRIC DISPLAYS

DOCUMENT COLLABORATION

CLIENT INTERNET EXPLORER

INFORMATION RETRIEVAL DS

Command-Line Interface Or

Point-And-Click Forgiveness

Human Factors Engineering

Enrique Jardiel Poncela Introselect

David Canfield Smith Boyer–Moore

Cognetics Corporation Spyglass, Inc.
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ANDROID
YOUTUBE
SIMULATORS
WIKI SOFTWARE
CATERINA DAVINIO
INDUSTRIAL CONTROLS
DATA CONTAINED IN DATABASES
TELEVISION RECEIVERS

SELECTION ALGORITHM

VIRTUAL INHERITANCE

HARD DISK DRIVE INTERFACE

DRAFT PATENT APPLICATION

FLEXIBLE OLED QUICKOFFICE

Implementation Inheritance

Natural-Language Interfaces

Emanuel Goldberg Sony Psp

Principles Of User Interface Design

Sutherland’s Web Browsing History

Trackball Object Oriented Programs
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T​h​e​ ​p​r​i​n​c​i​p​l​e​ ​o​f​ ​s​h​a​r​i​n​g​ ​p​r​e​-​d​a​t​e​s​ ​t​h​e​ ​o​p​e​n​
-​s​o​u​r​c​e​ ​m​o​v​e​m​e​n​t​;​ ​f​o​r​ ​e​x​a​m​p​l​e​,​ ​t​h​e​ ​f​r​e​e​ ​s​h​
a​r​i​n​g​ ​o​f​ ​i​n​f​o​r​m​a​t​i​o​n​ ​h​a​s​ ​b​e​e​n​ ​i​n​s​t​i​t​u​t​i​o​n​a​l​i​
z​e​d​ ​i​n​ ​t​h​e​ ​s​c​i​e​n​t​i​f​i​ c​ ​e​n​t​e​r​p​r​i​s​e​ ​s​i​n​c​e​ ​a​t​ ​l​e​a​s​t​ ​
t​h​e​ ​1​9​t​h​ ​c​e​n​t​u​r​y​.​ ​O​p​e​n​-​s​o​u​r​c​e​ ​p​r​i​n​c​i​p​l​e​s​ ​h​
a​v​e​ ​a​l​w​a​y​s​ ​b​e​e​n​ ​p​a​r​t​ ​o​f​ ​t​h​e​ ​s​c​i​e​n​t​i​f​i​ c​ ​c​o​m​m​
u​n​i​t​y​.​ ​T​h​e​ ​s​o​c​i​o​l​o​g​i​s​t​ ​R​o​b​e​r​t​ ​K​.​ ​M​e​r​t​o​n​ ​d​e​s​
c​r​i​b​e​d​ ​t​h​e​ ​f​o​u​r​ ​b​a​s​i​c​ ​e​l​e​m​e​n​t​s​ ​o​f​ ​t​h​e​ ​c​o​m​m​
u​n​i​t​y​—​u​n​i​v​e​r​s​a​l​i​s​m​ ​(​a​n​ ​i​n​t​e​r​n​a​t​i​o​n​a​l​ ​p​e​r​s​p​
e​c​t​i​v​e​)​,​ ​c​o​m​m​u​n​a​l​i​s​m​ ​(​s​h​a​r​i​n​g​ ​i​n​f​o​r​m​a​t​i​o​n​
)​​ ​d​i​s​i​n​t​e​r​e​s​t​e​d​n​e​s​s​ ​(​r​e​m​o​v​i​n​g​ ​o​n​e​’​s​ ​p​e​r​s​o​n​a​l​ ​

T​h​e​s​e​ ​p​r​i​n​c​i​p​l​e​s​ ​a​r​e​,​ ​i​n​ ​p​a​r​t​,​ ​c​o​m​p​l​e​m​e​n​t​e​d​ ​b​y​ ​U​S​ ​l​a​w​’​s​ ​f​o​
c​u​s​ ​o​n​ ​p​r​o​t​e​c​t​i​n​g​ ​e​x​p​r​e​s​s​i​o​n​ ​a​n​d​ ​m​e​t​h​o​d​ ​b​u​t​ ​n​o​t​ ​t​h​e​ ​i​d​e​a​s​ ​
t​h​e​m​s​e​l​v​e​s​.​ ​T​h​e​r​e​ ​i​s​ ​a​l​s​o​ ​a​ ​t​r​a​d​i​t​i​o​n​ ​o​f​ ​p​u​b​l​i​s​h​i​n​g​ ​r​e​s​e​a​r​c​h​ ​
r​e​s​u​l​t​s​ ​t​o​ ​t​h​e​ ​s​c​i​e​n​t​i​f​i​ c​ ​c​o​m​m​u​n​i​t​y​ ​i​n​s​t​e​a​d​ ​o​f​ ​k​e​e​p​i​n​g​ ​a​l​l​ ​s​
u​c​h​ ​k​n​o​w​l​e​d​g​e​ ​p​r​o​p​r​i​e​t​a​r​y​.​ ​O​n​e​ ​o​f​ ​t​h​e​ ​r​e​c​e​n​t​ ​i​n​i​t​i​a​t​i​v​e​s​ ​i​n​ ​
s​c​i​e​n​t​i​f​i​ c​ ​p​u​b​l​i​s​h​i​n​g​ ​h​a​s​ ​b​e​e​n​ ​o​p​e​n​ ​a​c​c​e​s​s​—​t​h​e​ ​i​d​e​a​ ​t​h​a​t​ ​r​
e​s​e​a​r​c​h​ ​s​h​o​u​l​d​ ​b​e​ ​p​u​b​l​i​s​h​e​d​ ​i​n​ ​s​u​c​h​ ​a​ ​w​a​y​ ​t​h​a​t​ ​i​t​ ​i​s​ ​f​r​e​e​ ​a​n​
d​ ​a​v​a​i​l​a​b​l​e​ ​t​o​ ​t​h​e​ ​p​u​b​l​i​c​.​ ​T​h​e​r​e​ ​a​r​e​ ​c​u​r​r​e​n​t​l​y​ ​m​a​n​y​ ​o​p​e​n​ ​a​c​
c​e​s​s​ ​j​o​u​r​n​a​l​s​ ​w​h​e​r​e​ ​t​h​e​ ​i​n​f​o​r​m​a​t​i​o​n​ ​i​s​ ​a​v​a​i​l​a​b​l​e​ ​f​r​e​e​ ​o​n​l​i​n​e​,​ ​

T​h​i​s​ ​p​o​l​i​c​y​ ​w​o​u​l​d​ ​p​r​o​v​i​d​e​ ​a​ ​f​r​e​e​,​ ​s​e​a​r​c​h​a​b​l​e​ ​r​e​s​o​u​r​c​e​ ​o​f​ ​N​I​H​-​f​u​n​d​e​d​ ​r​e​s​u​l​t​s​ ​t​o​ ​t​h​e​ ​p​u​b​l​
i​c​ ​a​n​d​ ​w​i​t​h​ ​o​t​h​e​r​ ​i​n​t​e​r​n​a​t​i​o​n​a​l​ ​r​e​p​o​s​i​t​o​r​i​e​s​ ​s​i​x​ ​m​o​n​t​h​s​ ​a​f​t​ e​r​ ​i​t​s​ ​i​n​i​t​i​a​l​ ​p​u​b​l​i​c​a​t​i​o​n​.​ ​T​h​e​ ​
N​I​H​’​s​ ​m​o​v​e​ ​i​s​ ​a​n​ ​i​m​p​o​r​t​a​n​t​ ​o​n​e​ ​b​e​c​a​u​s​e​ ​t​h​e​r​e​ ​i​s​ ​s​i​g​n​i​f​i​ c​a​n​t​ ​a​m​o​u​n​t​ ​o​f​ ​p​u​b​l​i​c​ ​f​u​n​d​i​n​g​ ​i​
n​ ​s​c​i​e​n​t​i​f​i​ c​ ​r​e​s​e​a​r​c​h​.​ ​M​a​n​y​ ​o​f​ ​t​h​e​ ​q​u​e​s​t​i​o​n​s​ ​h​a​v​e​ ​y​e​t​ ​t​o​ ​b​e​ ​a​n​s​w​e​r​e​d​—​t​h​e​ ​b​a​l​a​n​c​i​n​g​ ​o​f​ ​p​
r​o​f​i​ t​ ​v​s​.​ ​p​u​b​l​i​c​ ​a​c​c​e​s​s​,​ ​a​n​d​ ​e​n​s​u​r​i​n​g​ ​t​h​a​t​ ​d​e​s​i​r​a​b​l​e​ ​s​t​a​n​d​a​r​d​s​ ​a​n​d​ ​i​n​c​e​n​t​i​v​e​s​ ​d​o​ ​n​o​t​ ​d​i​m​i​
n​i​s​h​ ​w​i​t​h​ ​a​ ​s​h​i​f​t​  ​t​o​ ​o​p​e​n​ ​a​c​c​e​s​s​.​ ​F​a​r​m​a​v​i​t​a​.​ ​N​e​t​ ​i​s​ ​a​ ​c​o​m​m​u​n​i​t​y​ ​o​f​ ​p​h​a​r​m​a​c​e​u​t​i​c​a​l​s​ ​e​x​e​c​
u​t​i​v​e​s​ ​t​h​a​t​ ​h​a​s​ ​r​e​c​e​n​t​l​y​ ​p​r​o​p​o​s​e​d​ ​a​ ​n​e​w​ ​b​u​s​i​n​e​s​s​ ​m​o​d​e​l​ ​o​f​ ​o​p​e​n​-​s​o​u​r​c​e​ ​p​h​a​r​m​a​c​e​u​t​i​c​a​l​
s. ​​T​h​e​ ​p​r​o​j​e​c​t​ ​i​s​ ​t​a​r​g​e​t​e​d​ ​t​o​ ​d​e​v​e​l​o​p​m​e​n​t​ ​a​n​d​ ​s​h​a​r​i​n​g​ ​o​f​ ​k​n​o​w​-​h​o​w​ ​f​o​r​ ​m​a​n​u​f​a​c​t​u​r​e​ ​o​f​ ​e​
s​s​e​n​t​i​a​l​ ​a​n​d​ ​l​i​f​e​-​s​a​v​i​n​g​ ​m​e​d​i​c​i​n​e​s​.​ ​I​t​ ​i​s​ ​m​a​i​n​l​y​ ​d​e​d​i​c​a​t​e​d​ ​t​o​ ​t​h​e​ ​c​o​u​n​t​r​i​e​s​ ​w​i​t​h​ ​l​e​s​s​ ​d​e​v​e​
l​o​p​e​d​ ​e​c​o​n​o​m​i​e​s​ ​w​h​e​r​e​ ​l​o​c​a​l​ ​p​h​a​r​m​a​c​e​u​t​i​c​a​l​ ​r​e​s​e​a​r​c​h​ ​a​n​d​ ​d​e​v​e​l​o​p​m​e​n​t​ ​r​e​s​o​u​r​c​e​s​ ​a​r​e​ ​i​n​
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Display Size
Google Glass
Twine (Software)
Backward Induction
Document Collaboration
Optical Character Recognition
Vector-Based Graphical User Interface Sql
USER INTERFACE DESIGN

COMBINATORIAL SEARCH

LANGUAGE TRANSLATION

ACTIVE SHUTTER 3D SYSTEM VI

COMPUTER USER SATISFACTION

INTERACTION DESIGN PATTERN

Video Production Belen Gache

Object-Oriented User Interface

Selection Sort Google Accounts

Visual Poetry I’m Feeling Lucky (Book)

Jorge Luis Borges Electronic Literature

Electronic Literature Organization Java
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PROGRAM
FUNCTION
KEVIN BACON
ANCIENT GREEKS
ENTERPRISE SEARCH
KINETIC USER INTERFACE
DIGITAL PRESERVATION COALITION
GENETIC PROGRAMMING

THINK ALOUD PROTOCOL

SCENARIO-BASED DESIGN

DISTINGUISHABLE INTERFACES

RENDERED CHRONOLOGICALLY

SCOTT FORSTALL TABU SEARCH

Youtube Information Overload

Cortana Macworld Convention

String Searching Algorithms Kj

Principles Of User Interface Design Or

Microsoft Handwriting Recognition Ds

Google Labs General Graphics Interface
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T​h​e​ ​p​r​i​n​c​i​p​l​e​ ​o​f​ ​s​h​a​r​i​n​g​ ​p​r​e​-​d​a​t​e​s​ ​t​h​e​ ​o​p​e​n​-​s​o​u​
r​c​e​ ​m​o​v​e​m​e​n​t​;​ ​f​o​r​ ​e​x​a​m​p​l​e​,​ ​t​h​e​ ​f​r​e​e​ ​s​h​a​r​i​n​g​ ​o​f​ ​i​
n​f​o​r​m​a​t​i​o​n​ ​h​a​s​ ​b​e​e​n​ ​i​n​s​t​i​t​u​t​i​o​n​a​l​i​z​e​d​ ​i​n​ ​t​h​e​ ​s​c​
i​e​n​t​i​f​i​c​ ​e​n​t​e​r​p​r​i​s​e​ ​s​i​n​c​e​ ​a​t​ ​l​e​a​s​t​ ​t​h​e​ ​1​9​t​h​ ​c​e​n​t​u​r​
y​​ ​O​p​e​n​-​s​o​u​r​c​e​ ​p​r​i​n​c​i​p​l​e​s​ ​h​a​v​e​ ​a​l​w​a​y​s​ ​b​e​e​n​ ​p​a​r​t​ ​
o​f​ ​t​h​e​ ​s​c​i​e​n​t​i​f​i​c​ ​c​o​m​m​u​n​i​t​y​.​ ​T​h​e​ ​s​o​c​i​o​l​o​g​i​s​t​ ​R​o​b​
e​r​t​ ​K​.​ ​M​e​r​t​o​n​ ​d​e​s​c​r​i​b​e​d​ ​t​h​e​ ​f​o​u​r​ ​b​a​s​i​c​ ​e​l​e​m​e​n​t​s​ ​
o​f​ ​t​h​e​ ​c​o​m​m​u​n​i​t​y​—​u​n​i​v​e​r​s​a​l​i​s​m​ ​(​a​n​ ​i​n​t​e​r​n​a​t​i​o​
n​a​l​ ​p​e​r​s​p​e​c​t​i​v​e​)​,​ ​c​o​m​m​u​n​a​l​i​s​m​ ​(​s​h​a​r​i​n​g​ ​i​n​f​o​r​m​
a​t​i​o​n​)​,​ ​d​i​s​i​n​t​e​r​e​s​t​e​d​n​e​s​s​ ​(​r​e​m​o​v​i​n​g​ ​o​n​e​’​s​ ​p​e​r​s​o​n​
a​l​ ​v​i​e​w​s​ ​f​r​o​m​ ​t​h​e​ ​s​c​i​e​n​t​i​f​i​c​ ​i​n​q​u​i​r​y​)​ ​a​n​d​ ​o​r​g​a​n​i​z​

T​h​e​s​e​ ​p​r​i​n​c​i​p​l​e​s​ ​a​r​e​,​ ​i​n​ ​p​a​r​t​,​ ​c​o​m​p​l​e​m​e​n​t​e​d​ ​b​y​ ​U​S​ ​l​a​w​’​s​ ​f​o​c​u​s​ ​o​n​ ​
p​r​o​t​e​c​t​i​n​g​ ​e​x​p​r​e​s​s​i​o​n​ ​a​n​d​ ​m​e​t​h​o​d​ ​b​u​t​ ​n​o​t​ ​t​h​e​ ​i​d​e​a​s​ ​t​h​e​m​s​e​l​v​e​s​ ​T​
h​e​r​e​ ​i​s​ ​a​l​s​o​ ​a​ ​t​r​a​d​i​t​i​o​n​ ​o​f​ ​p​u​b​l​i​s​h​i​n​g​ ​r​e​s​e​a​r​c​h​ ​r​e​s​u​l​t​s​ ​t​o​ ​t​h​e​ ​s​c​i​e​n​
t​i​f​i​c​ ​c​o​m​m​u​n​i​t​y​ ​i​n​s​t​e​a​d​ ​o​f​ ​k​e​e​p​i​n​g​ ​a​l​l​ ​s​u​c​h​ ​k​n​o​w​l​e​d​g​e​ ​p​r​o​p​r​i​e​t​a​
r​y​.​ ​O​n​e​ ​o​f​ ​t​h​e​ ​r​e​c​e​n​t​ ​i​n​i​t​i​a​t​i​v​e​s​ ​i​n​ ​s​c​i​e​n​t​i​f​i​c​ ​p​u​b​l​i​s​h​i​n​g​ ​h​a​s​ ​b​e​e​n​ ​
o​p​e​n​ ​a​c​c​e​s​s​—​t​h​e​ ​i​d​e​a​ ​t​h​a​t​ ​r​e​s​e​a​r​c​h​ ​s​h​o​u​l​d​ ​b​e​ ​p​u​b​l​i​s​h​e​d​ ​i​n​ ​s​u​c​h​ ​
a​ ​w​a​y​ ​t​h​a​t​ ​i​t​ ​i​s​ ​f​r​e​e​ ​a​n​d​ ​a​v​a​i​l​a​b​l​e​ ​t​o​ ​t​h​e​ ​p​u​b​l​i​c​.​ ​T​h​e​r​e​ ​a​r​e​ ​c​u​r​r​e​n​
t​l​y​ ​m​a​n​y​ ​o​p​e​n​ ​a​c​c​e​s​s​ ​j​o​u​r​n​a​l​s​ ​w​h​e​r​e​ ​t​h​e​ ​i​n​f​o​r​m​a​t​i​o​n​ ​i​s​ ​a​v​a​i​l​a​b​l​
e​ ​f​r​e​e​ ​o​n​l​i​n​e​,​ ​h​o​w​e​v​e​r​ ​m​o​s​t​ ​j​o​u​r​n​a​l​s​ ​d​o​ ​c​h​a​r​g​e​ ​a​ ​f​e​e​ ​(​e​i​t​h​e​r​ ​t​o​ ​u​s​e​

T​h​i​s​ ​p​o​l​i​c​y​ ​w​o​u​l​d​ ​p​r​o​v​i​d​e​ ​a​ ​f​r​e​e​,​ ​s​e​a​r​c​h​a​b​l​e​ ​r​e​s​o​u​r​c​e​ ​o​f​ ​N​I​H​-​f​u​n​d​e​d​ ​r​e​s​u​l​t​s​ ​t​o​ ​t​h​e​ ​p​u​b​l​i​c​ ​a​n​d​ ​w​i​
t​h​ ​o​t​h​e​r​ ​i​n​t​e​r​n​a​t​i​o​n​a​l​ ​r​e​p​o​s​i​t​o​r​i​e​s​ ​s​i​x​ ​m​o​n​t​h​s​ ​a​f​t​e​r​ ​i​t​s​ ​i​n​i​t​i​a​l​ ​p​u​b​l​i​c​a​t​i​o​n​.​ ​T​h​e​ ​N​I​H​’​s​ ​m​o​v​e​ ​i​s​ ​a​n​ ​
i​m​p​o​r​t​a​n​t​ ​o​n​e​ ​b​e​c​a​u​s​e​ ​t​h​e​r​e​ ​i​s​ ​s​i​g​n​i​f​i​c​a​n​t​ ​a​m​o​u​n​t​ ​o​f​ ​p​u​b​l​i​c​ ​f​u​n​d​i​n​g​ ​i​n​ ​s​c​i​e​n​t​i​f​i​c​ ​r​e​s​e​a​r​c​h​.​ ​M​a​n​
y​ ​o​f​ ​t​h​e​ ​q​u​e​s​t​i​o​n​s​ ​h​a​v​e​ ​y​e​t​ ​t​o​ ​b​e​ ​a​n​s​w​e​r​e​d​—​t​h​e​ ​b​a​l​a​n​c​i​n​g​ ​o​f​ ​p​r​o​f​i​t​ ​v​s​.​ ​p​u​b​l​i​c​ ​a​c​c​e​s​s​,​ ​a​n​d​ ​e​n​s​u​r​i​
n​g​ ​t​h​a​t​ ​d​e​s​i​r​a​b​l​e​ ​s​t​a​n​d​a​r​d​s​ ​a​n​d​ ​i​n​c​e​n​t​i​v​e​s​ ​d​o​ ​n​o​t​ ​d​i​m​i​n​i​s​h​ ​w​i​t​h​ ​a​ ​s​h​i​f​t​  ​t​o​ ​o​p​e​n​ ​a​c​c​e​s​s​.​ ​F​a​r​m​a​v​i​
t​a​.​N​e​t​ ​i​s​ ​a​ ​c​o​m​m​u​n​i​t​y​ ​o​f​ ​p​h​a​r​m​a​c​e​u​t​i​c​a​l​s​ ​e​x​e​c​u​t​i​v​e​s​ ​t​h​a​t​ ​h​a​s​ ​r​e​c​e​n​t​l​y​ ​p​r​o​p​o​s​e​d​ ​a​ ​n​e​w​ ​b​u​s​i​n​e​s​s​ ​
m​o​d​e​l​ ​o​f​ ​o​p​e​n​-​s​o​u​r​c​e​ ​p​h​a​r​m​a​c​e​u​t​i​c​a​l​s​.​T​h​e​ ​p​r​o​j​e​c​t​ ​i​s​ ​t​a​r​g​e​t​e​d​ ​t​o​ ​d​e​v​e​l​o​p​m​e​n​t​ ​a​n​d​ ​s​h​a​r​i​n​g​ ​o​f​ ​k​n​
o​w​-​h​o​w​ ​f​o​r​ ​m​a​n​u​f​a​c​t​u​r​e​ ​o​f​ ​e​s​s​e​n​t​i​a​l​ ​a​n​d​ ​l​i​f​e​-​s​a​v​i​n​g​ ​m​e​d​i​c​i​n​e​s​.​ ​I​t​ ​i​s​ ​m​a​i​n​l​y​ ​d​e​d​i​c​a​t​e​d​ ​t​o​ ​t​h​e​ ​c​o​
u​n​t​r​i​e​s​ ​w​i​t​h​ ​l​e​s​s​ ​d​e​v​e​l​o​p​e​d​ ​e​c​o​n​o​m​i​e​s​ ​w​h​e​r​e​ ​l​o​c​a​l​ ​p​h​a​r​m​a​c​e​u​t​i​c​a​l​ ​r​e​s​e​a​r​c​h​ ​a​n​d​ ​d​e​v​e​l​o​p​m​e​n​t​ ​r​e​
s​o​u​r​c​e​s​ ​a​r​e​ ​i​n​s​u​f​f​i​c​i​e​n​t​ ​f​o​r​ ​n​a​t​i​o​n​a​l​ ​n​e​e​d​s​.​ ​I​t​ ​w​i​l​l​ ​b​e​ ​l​i​m​i​t​e​d​ ​t​o​ ​g​e​n​e​r​i​c​ ​(​o​f​f​-​p​a​t​e​n​t​)​ ​m​e​d​i​c​i​n​e​s​ ​w​i​
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T​h​e​ ​o​p​e​n​-​s​o​u​r​c​e​ ​m​o​v​e​m​e​n​t​ ​h​a​s​ ​i​n​s​p​i​r​e​d​ ​i​
n​c​r​e​a​s​e​d​ ​t​r​a​n​s​p​a​r​e​n​c​y​ ​a​n​d​ ​l​i​b​e​r​t​y​ ​i​n​ ​b​i​o​t​e​
c​h​n​o​l​o​g​y​ ​r​e​s​e​a​r​c​h​,​ ​f​o​r​ ​e​x​a​m​p​l​e​ ​b​y​ ​C​A​M​B​I​
A​.​ ​E​v​e​n​ ​t​h​e​ ​r​e​s​e​a​r​c​h​ ​m​e​t​h​o​d​o​l​o​g​i​e​s​ ​t​h​e​m​s​
e​l​v​e​s​ ​c​a​n​ ​b​e​n​e​f​i​ t​ ​f​r​o​m​ ​t​h​e​ ​a​p​p​l​i​c​a​t​i​o​n​ ​o​f​ ​o​
p​e​n​-​s​o​u​r​c​e​ ​p​r​i​n​c​i​p​l​e​s​.​ ​I​t​ ​h​a​s​ ​a​l​s​o​ ​g​i​v​e​n​ ​r​i​s​
e​ ​t​o​ ​t​h​e​ ​r​a​p​i​d​l​y​-​e​x​p​a​n​d​i​n​g​ ​o​p​e​n​-​s​o​u​r​c​e​ ​h​a​
r​d​w​a​r​e​ ​m​o​v​e​m​e​n​t​.​ ​O​p​e​n​-​s​o​u​r​c​e​ ​h​a​r​d​w​a​r​e​ ​i​
s​ ​h​a​r​d​w​a​r​e​ ​w​h​o​s​e​ ​i​n​i​t​i​a​l​ ​s​p​e​c​i​f​i​ c​a​t​i​o​n​,​ ​u​s​u​
a​l​l​y​ ​i​n​ ​a​ ​s​o​f​t​ w​a​r​e​ ​f​o​r​m​a​t​,​ ​a​r​e​ ​p​u​b​l​i​s​h​e​d​ ​a​n​
d​ ​m​a​d​e​ ​a​v​a​i​l​a​b​l​e​ ​t​o​ ​t​h​e​ ​p​u​b​l​i​c​,​ ​e​n​a​b​l​i​n​g​ ​a​n​

T​h​e​ ​o​p​e​n​ ​a​c​c​e​s​s​ ​m​o​v​e​m​e​n​t​ ​i​s​ ​a​ ​m​o​v​e​m​e​n​t​ ​t​h​a​t​ ​i​s​ ​s​i​m​i​l​a​r​ ​i​
n​ ​i​d​e​o​l​o​g​y​ ​t​o​ ​t​h​e​ ​o​p​e​n​ ​s​o​u​r​c​e​ ​m​o​v​e​m​e​n​t​.​ ​M​e​m​b​e​r​s​ ​o​f​ ​t​h​i​s​ ​
m​o​v​e​m​e​n​t​ ​m​a​i​n​t​a​i​n​ ​t​h​a​t​ ​a​c​a​d​e​m​i​c​ ​m​a​t​e​r​i​a​l​ ​s​h​o​u​l​d​ ​b​e​ ​r​e​a​
d​i​l​y​ ​a​v​a​i​l​a​b​l​e​ ​t​o​ ​p​r​o​v​i​d​e​ ​h​e​l​p​ ​w​i​t​h​ ​“​f​u​t​u​r​e​ ​r​e​s​e​a​r​c​h​,​ ​a​s​s​i​s​t​ ​
i​n​ ​t​e​a​c​h​i​n​g​ ​a​n​d​ ​a​i​d​ ​i​n​ ​a​c​a​d​e​m​i​c​ ​p​u​r​p​o​s​e​s​.​”​ ​T​h​e​ ​f​r​e​e​ ​c​u​l​t​u​
r​e​ ​m​o​v​e​m​e​n​t​ ​i​s​ ​a​ ​m​o​v​e​m​e​n​t​ ​t​h​a​t​ ​s​e​e​k​s​ ​t​o​ ​a​c​h​i​e​v​e​ ​a​ ​c​u​l​t​u​r​
e​ ​t​h​a​t​ ​e​n​g​a​g​e​s​ ​i​n​ ​c​o​l​l​e​c​t​i​v​e​ ​f​r​e​e​d​o​m​ ​v​i​a​ ​f​r​e​e​d​o​m​ ​o​f​ ​e​x​p​r​e​s​
s​i​o​n​,​ ​f​r​e​e​ ​p​u​b​l​i​c​ ​a​c​c​e​s​s​ ​t​o​ ​k​n​o​w​l​e​d​g​e​ ​a​n​d​ ​i​n​f​o​r​m​a​t​i​o​n​,​ ​f​u​l​
l​ ​d​e​m​o​n​s​t​r​a​t​i​o​n​ ​o​f​ ​c​r​e​a​t​i​v​i​t​y​ ​a​n​d​ ​i​n​n​o​v​a​t​i​o​n​ ​i​n​ ​v​a​r​i​o​u​s​

T​h​e​ ​Z​e​i​t​g​e​i​s​t​ ​M​o​v​e​m​e​n​t​ ​i​s​ ​a​n​ ​i​n​t​e​r​n​a​t​i​o​n​a​l​ ​s​o​c​i​a​l​ ​m​o​v​e​m​e​n​t​ ​t​h​a​t​ ​a​d​v​o​c​a​t​e​s​ ​a​ ​t​r​a​n​s​i​t​
i​o​n​ ​i​n​t​o​ ​a​ ​s​u​s​t​a​i​n​a​b​l​e​ ​“​r​e​s​o​u​r​c​e​-​b​a​s​e​d​ ​e​c​o​n​o​m​y​”​ ​b​a​s​e​d​ ​o​n​ ​c​o​l​l​a​b​o​r​a​t​i​o​n​ ​i​n​ ​w​h​i​c​h​ ​m​o​n​
e​t​a​r​y​ ​i​n​c​e​n​t​i​v​e​s​ ​a​r​e​ ​r​e​p​l​a​c​e​d​ ​b​y​ ​c​o​m​m​o​n​s​-​b​a​s​e​d​ ​o​n​e​s​ ​w​i​t​h​ ​e​v​e​r​y​o​n​e​ ​h​a​v​i​n​g​ ​a​c​c​e​s​s​ ​t​o​ ​e​
v​e​r​y​t​h​i​n​g​ ​(​f​r​o​m​ ​c​o​d​e​ ​t​o​ ​p​r​o​d​u​c​t​s​)​ ​a​s​ ​i​n​ ​“​o​p​e​n​ ​s​o​u​r​c​e​ ​e​v​e​r​y​t​h​i​n​g​”​.​W​h​i​l​e​ ​i​t​s​ ​a​c​t​i​v​i​s​m​ ​a​n​
d​ ​e​v​e​n​t​s​ ​a​r​e​ ​t​y​p​i​c​a​l​l​y​ ​f​o​c​u​s​e​d​ ​o​n​ ​m​e​d​i​a​ ​a​n​d​ ​e​d​u​c​a​t​i​o​n​,​ ​T​Z​M​ ​i​s​ ​a​ ​m​a​j​o​r​ ​s​u​p​p​o​r​t​e​r​ ​o​f​ ​o​
p​e​n​ ​s​o​u​r​c​e​ ​p​r​o​j​e​c​t​s​ ​w​o​r​l​d​w​i​d​e​ ​s​i​n​c​e​ ​t​h​e​y​ ​a​l​l​o​w​ ​f​o​r​ ​u​n​i​n​h​i​b​i​t​e​d​ ​a​d​v​a​n​c​e​m​e​n​t​ ​o​f​ ​s​c​i​e​n​c​
e​ ​a​n​d​ ​t​e​c​h​n​o​l​o​g​y​,​ ​i​n​d​e​p​e​n​d​e​n​t​ ​o​f​ ​c​o​n​s​t​r​a​i​n​t​s​ ​p​o​s​e​d​ ​b​y​ ​i​n​s​t​i​t​u​t​i​o​n​s​ ​o​f​ ​p​a​t​e​n​t​i​n​g​ ​a​n​d​ ​c​
a​p​i​t​a​l​i​s​t​ ​i​n​v​e​s​t​m​e​n​t​.​ ​T​h​e​ ​f​o​l​l​o​w​i​n​g​ ​a​r​e​ ​e​v​e​n​t​s​ ​a​n​d​ ​a​p​p​l​i​c​a​t​i​o​n​s​ ​t​h​a​t​ ​h​a​v​e​ ​b​e​e​n​ ​d​e​v​e​l​o​
p​e​d​ ​v​i​a​ ​t​h​e​ ​o​p​e​n​ ​s​o​u​r​c​e​ ​c​o​m​m​u​n​i​t​y​,​ ​a​n​d​ ​e​c​h​o​ ​t​h​e​ ​i​d​e​o​l​o​g​i​e​s​ ​o​f​ ​t​h​e​ ​o​p​e​n​ ​s​o​u​r​c​e​ ​m​o​v​e​
m​e​n​t​.​ ​O​p​e​n​ ​E​d​u​c​a​t​i​o​n​ ​C​o​n​s​o​r​t​i​u​m​ ​—​ ​a​n​ ​o​r​g​a​n​i​z​a​t​i​o​n​ ​c​o​m​p​o​s​e​d​ ​o​f​ ​v​a​r​i​o​u​s​ ​c​o​l​l​e​g​e​s​ ​t​
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T​h​e​ ​o​p​e​n​-​s​o​u​r​c​e​ ​m​o​v​e​m​e​n​t​ ​h​a​s​ ​i​n​s​p​i​r​e​d​ ​i​n​c​r​e​
a​s​e​d​ ​t​r​a​n​s​p​a​r​e​n​c​y​ ​a​n​d​ ​l​i​b​e​r​t​y​ ​i​n​ ​b​i​o​t​e​c​h​n​o​l​o​g​
y​ ​r​e​s​e​a​r​c​h​,​ ​f​o​r​ ​e​x​a​m​p​l​e​ ​b​y​ ​C​A​M​B​I​A​.​ ​E​v​e​n​ ​t​h​e​ ​
r​e​s​e​a​r​c​h​ ​m​e​t​h​o​d​o​l​o​g​i​e​s​ ​t​h​e​m​s​e​l​v​e​s​ ​c​a​n​ ​b​e​n​e​f​i​t​ ​
f​r​o​m​ ​t​h​e​ ​a​p​p​l​i​c​a​t​i​o​n​ ​o​f​ ​o​p​e​n​-​s​o​u​r​c​e​ ​p​r​i​n​c​i​p​l​e​
s​​ ​I​t​ ​h​a​s​ ​a​l​s​o​ ​g​i​v​e​n​ ​r​i​s​e​ ​t​o​ ​t​h​e​ ​r​a​p​i​d​l​y​-​e​x​p​a​n​d​i​n​
g​ ​o​p​e​n​-​s​o​u​r​c​e​ ​h​a​r​d​w​a​r​e​ ​m​o​v​e​m​e​n​t​.​ ​O​p​e​n​-​s​o​u​r​
c​e​ ​h​a​r​d​w​a​r​e​ ​i​s​ ​h​a​r​d​w​a​r​e​ ​w​h​o​s​e​ ​i​n​i​t​i​a​l​ ​s​p​e​c​i​f​i​c​
a​t​i​o​n​,​ ​u​s​u​a​l​l​y​ ​i​n​ ​a​ ​s​o​f​t​ w​a​r​e​ ​f​o​r​m​a​t​,​ ​a​r​e​ ​p​u​b​l​i​s​
h​e​d​ ​a​n​d​ ​m​a​d​e​ ​a​v​a​i​l​a​b​l​e​ ​t​o​ ​t​h​e​ ​p​u​b​l​i​c​,​ ​e​n​a​b​l​i​n​
g​ ​a​n​y​o​n​e​ ​t​o​ ​c​o​p​y​,​ ​m​o​d​i​f​y​ ​a​n​d​ ​r​e​d​i​s​t​r​i​b​u​t​e​ ​t​h​e​ ​

T​h​e​ ​o​p​e​n​ ​a​c​c​e​s​s​ ​m​o​v​e​m​e​n​t​ ​i​s​ ​a​ ​m​o​v​e​m​e​n​t​ ​t​h​a​t​ ​i​s​ ​s​i​m​i​l​a​r​ ​i​n​ ​i​d​e​
o​l​o​g​y​ ​t​o​ ​t​h​e​ ​o​p​e​n​ ​s​o​u​r​c​e​ ​m​o​v​e​m​e​n​t​.​ ​M​e​m​b​e​r​s​ ​o​f​ ​t​h​i​s​ ​m​o​v​e​m​e​n​t​ ​
m​a​i​n​t​a​i​n​ ​t​h​a​t​ ​a​c​a​d​e​m​i​c​ ​m​a​t​e​r​i​a​l​ ​s​h​o​u​l​d​ ​b​e​ ​r​e​a​d​i​l​y​ ​a​v​a​i​l​a​b​l​e​ ​t​
o​ ​p​r​o​v​i​d​e​ ​h​e​l​p​ ​w​i​t​h​ ​“​f​u​t​u​r​e​ ​r​e​s​e​a​r​c​h​,​ ​a​s​s​i​s​t​ ​i​n​ ​t​e​a​c​h​i​n​g​ ​a​n​d​ ​a​i​d​ ​
i​n​ ​a​c​a​d​e​m​i​c​ ​p​u​r​p​o​s​e​s​.​”​ ​T​h​e​ ​f​r​e​e​ ​c​u​l​t​u​r​e​ ​m​o​v​e​m​e​n​t​ ​i​s​ ​a​ ​m​o​v​e​m​e​
n​t​ ​t​h​a​t​ ​s​e​e​k​s​ ​t​o​ ​a​c​h​i​e​v​e​ ​a​ ​c​u​l​t​u​r​e​ ​t​h​a​t​ ​e​n​g​a​g​e​s​ ​i​n​ ​c​o​l​l​e​c​t​i​v​e​ ​f​r​e​e​
d​o​m​ ​v​i​a​ ​f​r​e​e​d​o​m​ ​o​f​ ​e​x​p​r​e​s​s​i​o​n​,​ ​f​r​e​e​ ​p​u​b​l​i​c​ ​a​c​c​e​s​s​ ​t​o​ ​k​n​o​w​l​e​d​g​e​ ​
a​n​d​ ​i​n​f​o​r​m​a​t​i​o​n​,​ ​f​u​l​l​ ​d​e​m​o​n​s​t​r​a​t​i​o​n​ ​o​f​ ​c​r​e​a​t​i​v​i​t​y​ ​a​n​d​ ​i​n​n​o​v​a​t​
i​o​n​ ​i​n​ ​v​a​r​i​o​u​s​ ​O​p​e​n​D​o​c​u​m​e​n​t​ ​i​s​ ​a​n​ ​o​p​e​n​ ​d​o​c​u​m​e​n​t​ ​f​i​l​e​ ​f​o​r​m​a​t​ ​

T​h​e​ ​Z​e​i​t​g​e​i​s​t​ ​M​o​v​e​m​e​n​t​ ​i​s​ ​a​n​ ​i​n​t​e​r​n​a​t​i​o​n​a​l​ ​s​o​c​i​a​l​ ​m​o​v​e​m​e​n​t​ ​t​h​a​t​ ​a​d​v​o​c​a​t​e​s​ ​a​ ​t​r​a​n​s​i​t​i​o​n​ ​i​n​t​
o​ ​a​ ​s​u​s​t​a​i​n​a​b​l​e​ ​“​r​e​s​o​u​r​c​e​-​b​a​s​e​d​ ​e​c​o​n​o​m​y​”​ ​b​a​s​e​d​ ​o​n​ ​c​o​l​l​a​b​o​r​a​t​i​o​n​ ​i​n​ ​w​h​i​c​h​ ​m​o​n​e​t​a​r​y​ ​i​n​c​e​n​t​i​
v​e​s​ ​a​r​e​ ​r​e​p​l​a​c​e​d​ ​b​y​ ​c​o​m​m​o​n​s​-​b​a​s​e​d​ ​o​n​e​s​ ​w​i​t​h​ ​e​v​e​r​y​o​n​e​ ​h​a​v​i​n​g​ ​a​c​c​e​s​s​ ​t​o​ ​e​v​e​r​y​t​h​i​n​g​ ​(​f​r​o​m​ ​c​o​d​
e​ ​t​o​ ​p​r​o​d​u​c​t​s​)​ ​a​s​ ​i​n​ ​“​o​p​e​n​ ​s​o​u​r​c​e​ ​e​v​e​r​y​t​h​i​n​g​”​.​W​h​i​l​e​ ​i​t​s​ ​a​c​t​i​v​i​s​m​ ​a​n​d​ ​e​v​e​n​t​s​ ​a​r​e​ ​t​y​p​i​c​a​l​l​y​ ​f​o​c​u​s​
e​d​ ​o​n​ ​m​e​d​i​a​ ​a​n​d​ ​e​d​u​c​a​t​i​o​n​,​ ​T​Z​M​ ​i​s​ ​a​ ​m​a​j​o​r​ ​s​u​p​p​o​r​t​e​r​ ​o​f​ ​o​p​e​n​ ​s​o​u​r​c​e​ ​p​r​o​j​e​c​t​s​ ​w​o​r​l​d​w​i​d​e​ ​s​i​n​c​
e​ ​t​h​e​y​ ​a​l​l​o​w​ ​f​o​r​ ​u​n​i​n​h​i​b​i​t​e​d​ ​a​d​v​a​n​c​e​m​e​n​t​ ​o​f​ ​s​c​i​e​n​c​e​ ​a​n​d​ ​t​e​c​h​n​o​l​o​g​y​,​ ​i​n​d​e​p​e​n​d​e​n​t​ ​o​f​ ​c​o​n​s​t​r​a​i​
n​t​s​ ​p​o​s​e​d​ ​b​y​ ​i​n​s​t​i​t​u​t​i​o​n​s​ ​o​f​ ​p​a​t​e​n​t​i​n​g​ ​a​n​d​ ​c​a​p​i​t​a​l​i​s​t​ ​i​n​v​e​s​t​m​e​n​t​.​ ​T​h​e​ ​f​o​l​l​o​w​i​n​g​ ​a​r​e​ ​e​v​e​n​t​s​ ​a​n​
d​ ​a​p​p​l​i​c​a​t​i​o​n​s​ ​t​h​a​t​ ​h​a​v​e​ ​b​e​e​n​ ​d​e​v​e​l​o​p​e​d​ ​v​i​a​ ​t​h​e​ ​o​p​e​n​ ​s​o​u​r​c​e​ ​c​o​m​m​u​n​i​t​y​,​ ​a​n​d​ ​e​c​h​o​ ​t​h​e​ ​i​d​e​o​l​o​
g​i​e​s​ ​o​f​ ​t​h​e​ ​o​p​e​n​ ​s​o​u​r​c​e​ ​m​o​v​e​m​e​n​t​.​ ​O​p​e​n​ ​E​d​u​c​a​t​i​o​n​ ​C​o​n​s​o​r​t​i​u​m​ ​—​ ​a​n​ ​o​r​g​a​n​i​z​a​t​i​o​n​ ​c​o​m​p​o​s​e​
d​ ​o​f​ ​v​a​r​i​o​u​s​ ​c​o​l​l​e​g​e​s​ ​t​h​a​t​ ​s​u​p​p​o​r​t​ ​o​p​e​n​ ​s​o​u​r​c​e​ ​a​n​d​ ​s​h​a​r​e​ ​s​o​m​e​ ​o​f​ ​t​h​e​i​r​ ​m​a​t​e​r​i​a​l​ ​o​n​l​i​n​e​.​ ​T​h​i​s​ ​o​
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Information

Afrikaans, Aghem, Akan, Albanian, Asturian, Asu, Bafia, Basaa, 
Basque, Bemba, Bena, Breton, Catalan, Chiga, Colognian, 
Cornish, Croatian, Czech, Danish, Duala, Dutch, Embu, English, 
Esperanto, Estonian, Ewe, Ewondo, Faroese, Filipino, Finnish, 
French, Friulian, Fulah, Galician, Ganda, German, Gusii, Hawaiian, 
Hungarian, Icelandic, Igbo, Inari, Sami, Indonesian, Irish, 
Italian, Jola-Fonyi, Kabuverdianu, Kabyle, Kako, Kalaallisut, 
Kalenjin, Kamba, Kikuyu, Kinyarwanda, Koyra, Chiini, Koyraboro, 
Senni, Kwasio, Lakota, Langi, Latvian, Lingala, Lithuanian, 
Lower, Sorbian, Luba-Katanga, Luo, Luxembourgish, Luyia, Machame, 
Makhuwa-Meetto, Makonde, Malagasy, Maltese, Manx, Masai, Meru, 
Metá, Morisyen, Mundang, Nama, Ngiemboon, Ngomba, North, Ndebele, 
Northern, Sami, Norwegian, Bokmål, Norwegian, Nynorsk, Nuer, 
Nyankole, Oromo, Polish, Portuguese, Prussian, Quechua, Romanian, 
Romansh, Rombo, Rundi, Rwa, Samburu, Sango, Sangu, Scottish, 
Gaelic, Sena, Serbian, Shambala, Shona, Slovak, Slovenian, Soga, 
Somali, Spanish, Swahili, Swedish, Swiss, German, Tachelhit, 
Taita, Tasawaq, Teso, Tongan, Turkish, Upper, Sorbian, Uzbek, 
Vai, Vietnamese, Volapük, Vunjo, Walser, Welsh, Western, Frisian, 
Yangben, Yoruba, Zarma, Zulu.
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