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Usabilityiisnot:a black-art



Usabllityiisoguantifiablerand
measurable



Usabilityiisaam optimization
problem



Usabilityiis:all about thedata

Shacking/ kknew.
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A Usability is measured by the total time
required to get the final result at the desired
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A Usability is measured by the total time
required to get the final result @he desired
level of quality

The most significant measureable
component of quality is the number of
iterations completed.

(Not accounting for user skill or direction.)



What Is usabllity?

A Usability is measured by the total time
required to get the final result @he desired

level of quality

l.e. All things being equal, if two people with
equal skill are given the same direction and
time limit, the one that can iterate more will

create a higher quality result.




What Is usabllity?

A Usability is measured by thietal time
required to get the final result at the desired
level ofquality.

Increasing usability allows for the traabd:

Quality Given the same time, can achieve higher quality.
Cost Given less time, can achieve current quality.
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Just to help clarify the rest of
the presentation a bit.
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The overall goal the user is tryi
to accomplish.
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| message [ Probienn

pe—

The user as a client of the tool
presents a problem for the tool

to solve.
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Solution
N

The tool returns a solution to th

user.
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E.g. Receipt of action, answer 1
= 2= Bt
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— Message (from user)

pe—.

All actions from the user are
messages (packets of data)

which are sent to the tool.
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Message (from tool)

Responses from tool are sent
the user in terms of messages
which the user interprets.

e.g. Drawing a text response i
0KS 'L Aa I a
user needs to read and interpre
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SH—
— Larger messages (which

accomplish larger tasks) are
e N

themselves made up of
messages.

‘ ‘ i.e. Hierarchical set of twavay
communication.
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Context

Context is known
information about the
specific task.

The problem, solution and
messages are all context
specific.




Message lteration

Usability is grounded in Information Theory.




Message lteration

Usability is grounded in Information Theory.

> A Mathematical Theory of Communication

By C. E. SHANNON



Message lteration

Usability is grounded in Information Theory.

> A Mathematical Theory of Communication

By C. E. SHANNON



Message lteration

Usability is grounded in Information Theory.

> A Mathematical Theory of Communication

By C. E. SHANNON



Message lteration

Usability is grounded in Information Theory.

> A Mathematical Theory of Communication

By C. E. SHANNON



Message lteration

Usability is grounded in Information Theory.

> A Mathematical Theory of Communication

By C. E. SHANNON



Message lteration

INFORMATION
SOURCE TRANSMITTER RECEIVER DESTINATION
— ———» > —»1
SIGNAL RECEIVED
SIGNAL
MESSAGE MESSAGE
NOISE
SOURCE

Fig. 1 —Schematic diagram of a general communication system.

A Mathematical Theory of Communication

By C. E. SHANNON



Message lteration

INFORMATION
SOURCE TRANSMITTER

RECEIVER DESTINATION

— > ———————— —
SIGNAL RECEIVED
SIGNAL
MESSAGE MESSAGE
User Source Message
NOISE
SOURCE

Fig. 1 —Schematic diagram of a general communication system.



Message Iteration

INFORMATION
SOURCE TRANSMITTER

RECEIVER DESTINATION

— 1 2 N p—_ —
SIGNAL RECEIVED
SIGNAL
MESSAGE MESSAGE
User Source Message
i i NOISE
e.g. Mouse click on link NOISE

Fig. 1 —Schematic diagram of a general communication system.



Message lteration

INFORMATION
SOURCE TRANSMITTER RECEIVER DESTINATION
— ————— > > —»1
SIGNAL RECEIED
SIGNAL
MESSAGE MESSAGE

Application Received Messag

NOISE
SOURCE

Fig. 1 —Schematic diagram of a general communication system.



Message Iteration

INFORMATION
SOURCE TRANSMITTER RECEIVER DESTINATION
— ———————— =
SIGNAL RECEIED
SIGNAL
MESSAGE MESSAGE

Application Received Messag

NOISE
SOURCE

e.g. Load page command

Fig. 1 —Schematic diagram of a general communication system.
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Message Iteration

Application Received Messag

User Received Message Application Response Messag.3
e.g. Send linked page

User Source Message




Message Iteration

Application Received Messag

User Source Message

User Received Message

Application Response Messag.3

e.g. View linked page
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Application Received Messag

User Source Message
User Received Message Application Response Messag.3

Communication loop




Message Iteration

Application Received Messag

User Source Message
User Received Message Application Response Messag.3

Communication loop

Continues until highedevel message (i.e. gos
or task) is accomplished.
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User Received Message Application Response Messag3
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describe the highedevel message (Task)
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Message Iteration

User Source Message Application Received Messag
User Received Message Application Response Messag3
A

aSaal3IsSa NS YIRS dzJ 27
describe the highedevel message (Task)
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Message Iteration

User Source Message Application Received Messag
User Received Message Application Response Messag3
A

aSaal3IsSa NS YIRS dzJ 27
describe the highedevel message (Task)

Alphabets for user source and application response messages are very differe

Alphabets are also task (context) specific.




Message Iteration

Application Received Messag

User Source Message
User Received Message Application Response Messag3

Effectively, usability is about designing a set of practica

efficient, contextspecific languages.




Message Iteration

Application Received Messag

User Source Message
User Received Message Application Response Messag3

Effectively, usability is about designing a set of practica
efficient, contextspecific languages.

In practice, usability is about analyzing the communicati
loop as a whole to increase alphabet efficiency, in order
reduce iteration time.




Context

Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

/

Iteration time is primarily a function
of these components.




Context

Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

/

Iteration time is primarily a function
of these components.




Context

Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

Context is all agreed upon information.




lteration Function

Context is all agreed upon information.
Context

Information
Density

l.e. Specific information about tharoblem

Message
Creation Time

Translation Time

Transform Time

Response Time



lteration Function

Context is all agreed upon information.

Context

Information

; l.e. Specific information about tharoblem
Density

Message
Creation Time

be solved here is:
Translation Time ASRAG a2Y$8 GSEIl

e.g. The problem trying to [ = Q@[ZI
£

Transform Time >

Enter something here

Response Time




lteration Function

Context is all agreed upon information.

Context

Information

; l.e. Specific information about tharoblem
Density

Message
Creation Time

e.g. Problem here Is: I
AOUSBEBR SR 6SO0 a

~

Translation Time B 77 -|[*8- sbracadsb

abracadabra 5

abracadabra lyrics
abracadabra brown eyed girls lyrics

TranSfOrm Tlme ) abracadabra brown eyed girls

abracadabra english lyrics

abracadabra dance
abracadabra song

Response Tlme abracadabra steve miller band

abracadabra doo

abracadabra steve miller
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Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

Context is all agreed upon information.

l.e. Specific information about tharoblem

e.g. Prgblem here is:
GUEB SR Y2RSf| aSI NDKE

V‘ L2 | bricd
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lteration Function

Context is all agreed upon information.

Context

Information

; l.e. Specific information about tharoblem
Density

Message
Creation Time

When the context is too [ = DEX|

_ _ general, the solution will
Translation Time necessarily ovesolve the
problem.

Transform Time ‘L

Enter something here

e.g. Generic edit box would
Response Time haveto support a lot of case
that are irrelevant to a file
search.

Needs to accept special
characters that maybe
OFyQi SEAAG] A




Context

Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

Context is all agreed upon information.

l.e. Specific information about tharoblem

When the context is too
general, the solution will
necessarily ovesolve the

problem.

e.g. Generic edit box would
haveto support a lot of case
that are irrelevant to a file

search.

[m— ]

Enter something here

Needs to support huge
amount of text much larg
than file name.
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Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

Context is all agreed upon information.

l.e. Specific information about tharoblem

How well the problem is defined sets the upp
limit for usability.

2l

The more information you have about the
problem, the better you can solve it.




lteration Function

Context is all agreed upon information.

Context

Information

; l.e. Specific information about tharoblem
Density

Message
Creation Time

How well the problem is defined sets the upper

limit for usabiity

Translation Time

The more infofmation you have about the

Transform Time problem, the [etter you can solve it.
\ 4
Response Time Upper limit ofall optimization problems

Including performance.
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I Context is about knowable limits (constraints). I




lteration Function

Context is all agreed upon information.
Context
Information
Density

l.e. Specific information about tharoblem

CEEIIT VIS | Context is about knowable limits (constraints). |

Translation Time |! Y2NBE dzal ofS az2f dz[i)\zhél- y 0S

Transform Time

vi p brick]
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Context is all agreed upon information.
Context
Information
Density

l.e. Specific information about tharoblem

CEEIIT VIS | Context is about knowable limits (constraints). |

UEUEENCIRINE |1 Y2 NB dzal 6f S a2tdziazy] Oty 68§

. s [ = DEX|
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Enter something here




lteration Function

Context is all agreed upon information.
Context
Information
Density

l.e. Specific information about tharoblem

Creation Time I Context is about knowable limits (constraints). I

Translation Time |! Y2NBE dzal 6f S é2fdz(])\2y| Oy 65

I Because more information is known about the problerlw.
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Context is all agreed upon information.

l.e. Specific information about tharoblem
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Water, the icosahedron, flows out of one’s hand when picked up, as ifit is made .... The radii
of these spheres are called the circumradius, the midradius, ...
en.wikipedia.org/wiki/Platonic_solid - Cached - Similar

Volumes of Regular Icosahedron and Reqgular Tetrahedron [Archive ...
21 posts -

The inradi
with edge |
www.30computers.com/Cubiakislcosahedron.htm - Cached - Similar

CRC concise encyclopedia of mathematics - Google Books Result




lteration Function

Context is all agreed upon information.

Information i.e. Specific information about theroblem

Density

Message Web [mages Videos Maps Mews Shopping Gmail maore v
reation Tim |

C eat 0 € OL)S e lcosahedron circumradius Search

About 3,430 resufts (0.25 seconds) Advanced search
T I t T *3 Everything Icosahedron — from Wolfram MathWorld < - 1-27pm

Apr 30, 2010 ... axis of an icosahedron cuts the solid in a regular decagdhal cross

rans a Ion Ime W Books to the circumradius of a face. The circumradius B_T of T ...

* Maore mathworld.wolfram.com » ... » Polyhedra » Platonic Solids - Cached - Simil|gr

The Icosahedron
¥ Show search tools Jan 17, 2009 ... The icosahedron has 20 equilateral triangular faces, 12 Wiirtices, ..
find the inradius and circumradius of the icosahedron. ...

Transform TI me whistleralley.com/polyhedra/icosahedron_htm - Cached - Similar User m USt Scan al I

Platonic solid - Wikipedia, the free encyclopedia
Water, the icosahedron, flows out of one’s hand when picked up, as ifiti .
of these spheres are called the circumradius, the midradius, ... these resu |tS

en.wikipedia.org/wiki/Platonic_solid - Cached - Similar

Volumes of Regular Icosahedron and Reqgular Tetrahedron |
21 posts - 4 authors - Last post: Mar 26, 2003
The circumradius of a regular lcosahedron is equal to the edge lenth of fhis regula
Icosahedron itself. That means ...
www.physicsforums_.com » .. » Mathematics » General Math - Cached - Sifilar

Response Time

Cubiakis Icosahedron
The inradius of an cubiakis icosahedron is equal to the circumradius of §n icosahedron
with edge length $lalpha\sqgrt{2}5. ...

www.30computers.com/Cubiakislcosahedron.htm - Cached - Simi

CRC concise encyclopedia of mathematics - Google Books Result




lteration Function

Context is all agreed upon information.

Information

; l.e. Specific information about tharoblem
Density

Message Web [mages Videos Maps Mews Shopping Gmail maore v

Creation Time GOugle

lcosahedron circumradius

About 3,430 resufts (0.25 seconds)

*3 Everything Icosahedron - from Wolfram MathWorld

TranSIatlon Tlme ' Books Apr 30, 2010 ... axis of an icosahedron cuts the solid in

to the circumradius of a face. The circumradius B_T of T ...

User must guess a

*| More mathworld.wolfram.com » ... » Polyhedra » Platonic Solids - Cached - Similar .
The Icosahedron pOSS|b|e anSWGI’
*| Show search tools Jan 17, 2009 ... The icosahedron has 20 equilateral triangular faces, 12 vertices, ..

and click on the

Platonic solid - Wikipedia, the free encyclopedia ||n k

find the inradius and circumradius of the icosahedron. ...

Transform TI me whistleralley.com/polyhedra/icosahedron_htm - Cached - Similar

Water, the icosahedron, flows out of one’s hand when picked up, as ifit is made ..
of these spheres are called the circumradius, the midradius, ...
en.wikipedia.org/wiki/Platonic_solid - Cached - Similar

Volumes of Regular Icosahedron and Regular Tetrahedron [Archive ..
21 posts - 4 authors - Last post: Mar 26, 2003

The circumradius of a regular lcosahedron is equal to the edge lenth of this regula
Icosahedron itself. That means ...

www.physicsforums_.com » .. » Mathematics » General Math - Cached - Similar

Response Time

Cubiakis Icosahedron

The inradius of an cubiakis icosahedron is equal to the circumradius of an icosahedron
with edge length $lalpha\sqgrt{2}5. ...

www.30computers.com/Cubiakislcosahedron.htm - Cached - Similar

CRC concise encyclopedia of mathematics - Google Books Result




lteration Function

Context is all agreed upon information.

Information

; l.e. Specific information about tharoblem
Density

Message Web [mages Videos Maps Mews Shopping Gmail maore v

Creation Time GOugle

lcosahedron circumradius

About 3,430 resufts (0.25 seconds)

*3 Everything Icosahedron - from Wolfram MathWorld

TranSIatlon Tlme ' Books Apr 30, 2010 ... axis of an icosahedron cuts the solid in

to the circumradius of a face. The circumradius B_T of T ...

User must guess a

*| More mathworld.wolfram.com » ... » Polyhedra » Platonic Solids - Cached - Similar .
The Icosahedron pOSS|b|e anSWGI’
*| Show search tools Jan 17, 2009 ... The icosahedron has 20 equilateral triangular faces, 12 vertices, ..

and click on the

Platonic solid - Wikipedia, the free encyclopedia ||n k

find the inradius and circumradius of the icosahedron. ...

Transform TI me whistleralley.com/polyhedra/icosahedron_htm - Cached - Similar

Water, the icosahedron, flows out of one’s hand when picked up, as ifit is made ..
of these spheres are called the circumradius, the midradius, ...
en.wikipedia.org/wiki/Platonic_solid - Cached - Similar

Volumes of Regular Icosahedron and Regular Tetrahedron [Archive ..
21 posts - 4 authors - Last post: Mar 26, 2003

The circumradius of a regular lcosahedron is equal to the edge lenth of this regula
Icosahedron itself. That means ...

www.physicsforums_.com » .. » Mathematics » General Math - Cached - Similar

Response Time

Cubiakis Icosahedron
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is the height of 2 pentagonal dipyramid. Therefore,

R =it 5o

Translation Time laacl Then visually scan <

Taking the square root gives the circumradius

k=545 ) a

through pages of
e information.

=0.95105 a.

Transform Time

The inradius is

r=+£(3V3 +VI5)a=075576a.

The square of the midradius is

(e =L 34VE)d,
Response Time o '::>L
pe= LEAVE) a= 1 (14VF)a= 080901 a. (16)

The dihedral angls is

o=cos™ (-1 V5 )= 13819 "7

The area of one face is the area of an equilateral triangle
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Context is all agreed upon information.

l.e. Specific information about tharoblem

R=h+3z,

where
h= A s0- 10V«

is the height of 2 pentagonal dipyramid. Therefore,
R=lhetef

[s;v?j(r‘.

!
T

Taking the square root gives the circumradius TO fi n al Iy fi n d th e
T | 4— result

=0.95105 a.

The inradius is

r=+£(3V3 +VI5)a=075576a.

The square of the midradius is

(e =L 34VE)d,

p= %[3+\/§] a=i‘[l+ﬁ]u=0.8090|ﬂ. (16)

The dihedral angls is

o=cos™ (-1 V5 )= 13819 "7

The area of one face is the area of an equilateral triangle
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ﬁWolframAlplia ‘

Icosahedron circumradius A =] l

Assuming "Icosahedron” is a polyhedron | Use as = class of polyhedrg instead

Input interp

S®3d G{ SIFNOK [/ 2 YLzl

icosahs

Result:

V10+2v5 ~ 0.951057...

1
4
(assuming unit edage length)
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Context
Information i.e. Specific information about theroblem

Density

Message

Creation Time ﬁWolframAlpha computational.
. . Icosahedron circumradius 8 l
Translation Time
Assuming "] = " = adiate

Transform Time

Input interpretation:

ReSpOﬂse Time icosahedron circumradius

Result:

i V10+2v5 ~ 0.951057...
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Context is all agreed upon information.

Context

Information

; l.e. Specific information about tharoblem
Density

Message
Creation Time Web Images Videos Maps News Shopping Gmail more v

GO L)gle Cla,Xde Shannon

About 3p8,000 results (0.18 seconds)

Translation Time

Transform Time

*8 Everything Claude Shannon - Wikipedia, the f
Response Time in <

These options also help define context.
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Context is all agreed upon information.

l.e. Specific information about tharoblem

In other words, the more you try to solve all
problems (or the more problems you try to solve
the less able you will be to solve aspecific
problem.



Context

3D View Vault
Search Filter: | mi* [X][ Search |
SearchBy: © ® Tags

E.g. 3D manipulators have very little context.
6daz2@dSKNRGFGSkaOol s

Model: Ml Have Diner Celling
Help View
3DView
Rendered view of the 3D space.
Q,W,E,R - Sejection, Translation, Rotation, Scale Modes

M - Lego Mode

7,8,9,0,Space - Change to Perspective, Fromt, Side, Top views respectively with space
bar as a toggle.

F5 - To call the Asset Editor with the currently selected asset.




Context

3D View Vault
Search Filter: | mi* [X][ Search |
SearchBy: © ® Tags

But if you can ralefine the context and agree
GKFOG  GlFrail Aa d()dz)\fﬂ
O2yYySOUGSRX Y2RdzZ I NJ LJ
can be improved significantly.

Model: Ml Have Diner Celling
Help View
3DView
Rendered view of the 3D space.
Q,W,E,R - Sejection, Translation, Rotation, Scale Modes

M - Lego Mode

7,8,9,0,Space - Change to Perspective, Fromt, Side, Top views respectively with space
bar as a toggle.

F5 - To call the Asset Editor with the currently selected asset.




Context

| 3D View | vaurt

SearchBy: © ® Togs
> - W
¥
| |
~ -~

Initially see one set of connectio
this floor piece was setup with.
(floor -> wall) |

Rendered view of the 3D space,
Q,W,E,R - Selection, Translation, Rotation, Scale Modes
M - Lego Mode

7,8,9,0,Space - Change to Perspective, Fromt, Side, Top views respectively with space
bar as a toggle.

FS - To call the Asset Editor with the currently selected asset.




Context

| 3D View

Hit key to tab to the second set ¢
connections the floor piece was
setup with
(floor -> floor)

Rendered view of the 3D space.
Q,W,E,R - Seiection, Translation, Rotation, Scale Modes
M - Lego Mode

7,8,9,0,Space - Change to Perspective, Fromt, Side, Top views respectively with space
bar as a toggle.

F5 - To call the Asset Editor with the currently selected asset.




Context

| 3D View

/] £t A0l 2y 3IAK2ai
l.e. make that instance.

See the ghosted snaps of this ne
piece in addition to the original.

Rendered view of the 3D space.
Q,W,E,R - Seiection, Translation, Rotation, Scale Modes
M - Lego Mode

7,8,9,0,Space - Change to Perspective, Fromt, Side, Top views respectively with space
bar as a toggle.

F5 - To call the Asset Editor with the currently selected asset.
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3D View

Vault
Search Filter: _mi* (X][__Search |
SearchBy: © ® Togs

Model: Ml Have Diner Celling

Help View
3DView
Rendered view of the 3D space,
Q,W,E,R - Seiection, Translation, Rotation, Scale Modes
M - Lego Mode

7,8,9,0,Space - Change to Perspective, Fromt, Side, Top views respectively with space
bar as a toggle.

F5 - To call the Asset Editor with the currently selected asset.
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3D View

Vault
Search Filter: _mi* (X][__Search |
SearchBy: © ® Togs

Model: Ml Have Diner Celling

Help View
3DView
Rendered view of the 3D space,
Q,W,E,R - Seiection, Translation, Rotation, Scale Modes
M - Lego Mode

7,8,9,0,Space - Change to Perspective, Fromt, Side, Top views respectively with space
bar as a toggle.

F5 - To call the Asset Editor with the currently selected asset.




Context

| 3D View < | vaurt X |
i Search Filter: |l |
‘ SearchBy: © @ Tags

Hit key to tab back to the first se
of connections the floor piece we
setup with
(floor -> wall)

See all the walls for all the
currently selected pieces (i.e. ali
the new ones we just created.) #

Rendered view of the 3D space.

Q,W,E,R - Seiection, Translation, Rotation, Scale Modes
M - Lego Mode

7,8,9,0,Space - Change to Perspective, Fromt, Side, Top views respectively with space
bar as a toggle.

FS - To call the Asset Editor with the currently selected asset.




Context

" 3D View ~
: . ;‘.' '1 |
‘ SearchBy: © @ Tags

Same process:
/] £t A0l 2y 3IK2ai
l.e. make that instance.

Rendered view of the 3D space,
Q,W,E,R - Seiection, Translation, Rotation, Scale Modes
M - Lego Mode

7,8,9,0,Space - Change to Perspective, Fromt, Side, Top views respectively with space
bar as a toggle.

FS - To call the Asset Editor with the currently selected asset.




_

-
3D View : Vault

Search Filter: | mi*

X[ search |

SearchBy: © ® Tags

I |
\‘ =\ AN
N = \

e




Context

3D View : Vault

‘ searchFiter: mi*  [X][ search ]
SearchBy: © ® Togs

\

i

Model: Torus

Help View
3DView

Rendered view of the 3D space.
Q,W,E,R - Sejection, Translation, Rotation, Scale Modes
M - Lego Mode

7,8,9,0,Space - Change to Perspective, Fromt, Side, Top views respectively with space
bar as a toggle.

F5 - To call the Asset Editor with the currently selected asset.




Context

Vault
searchfiter: mi*  [X][ search |

SearchBy: © ® Tags

i

Model: Torus

Help View
3DView

Rendered view of the 3D space.
Q,W,E,R - Sejection, Translation, Rotation, Scale Modes
M - Lego Mode

7,8,9,0,Space - Change to Perspective, Fromt, Side, Top views respectively with space
bar as a toggle.

F5 - To call the Asset Editor with the currently selected asset.




Context

o8

Vault
searchfiter: mi*  [X][ search |

SearchBy: © ® Tags

i

Model: Torus

Help View
3DView

Rendered view of the 3D space.
Q,W,E,R - Sejection, Translation, Rotation, Scale Modes
M - Lego Mode

7,8,9,0,Space - Change to Perspective, Fromt, Side, Top views respectively with space
bar as a toggle.

F5 - To call the Asset Editor with the currently selected asset.




Context

3D View

Vault
searchfiter: mi*  [x][ Sseach |

SearchBy: © ® Togs

Model: Torus

Help View
3DView

Rendered view of the 3D space.
Q,W,E,R - Sejection, Translation, Rotation, Scale Modes
M - Lego Mode

7,8,9,0,Space - Change to Perspective, Fromt, Side, Top views respectively with space
bar as a toggle.

F5 - To call the Asset Editor with the currently selected asset.




Context

3D View

Vault
searchfiter: mi*  [x][ Sseach |

SearchBy: © ® Togs

Model: Torus

Help View
3DView

Rendered view of the 3D space.
Q,W,E,R - Sejection, Translation, Rotation, Scale Modes
M - Lego Mode

7,8,9,0,Space - Change to Perspective, Fromt, Side, Top views respectively with space
bar as a toggle.

F5 - To call the Asset Editor with the currently selected asset.




Context

3D View

Vault
searchfiter: mi*  [x][ Sseach |

SearchBy: © ® Togs

Model: Torus

Help View
3DView

Rendered view of the 3D space.
Q,W,E,R - Sejection, Translation, Rotation, Scale Modes
M - Lego Mode

7,8,9,0,Space - Change to Perspective, Fromt, Side, Top views respectively with space
bar as a toggle.

F5 - To call the Asset Editor with the currently selected asset.




Context

3D View

Vault
searchfiter: mi*  [x][ Sseach |

SearchBy: © ® Togs

Model: Torus

Help View
3DView

Rendered view of the 3D space.
Q,W,E,R - Sejection, Translation, Rotation, Scale Modes
M - Lego Mode

7,8,9,0,Space - Change to Perspective, Fromt, Side, Top views respectively with space
bar as a toggle.

F5 - To call the Asset Editor with the currently selected asset.




Context

Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

Context is all agreed upon information.

l.e. Specific information about tharoblem

In other words, the more you try to solve all
problems (or the more problems you try to solve
the less able you will be to solve aspecific
problem.

Context answers the question:
G2 KFG Ireblligd N2y 3 G2 |



Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

Information density is amount of the problem th;
can be solved with any particular message.



Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

How much useful (actionable) information is
contained within each message.



lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

Information How much useful (actionable) information is
Density contained within each message.

Message

Creation Time I e.g. In the context of a generic textbox: I
Translation Time \
abracadabra

Transform Time

Response Time




lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

Information How much useful (actionable) information is

Density contained within each message.

SO Ve I e.g. In the context of a generic textbox:
Translation Time
abracadabra
P
lcKA&d YSaal3S Aa YIRS ¢z 2F ¢
\

[a]{e][r Ja]le] o] el a] eI a]




lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

Information How much useful (actionable) information is
Density contained within each message.

Message
Creation Time abracadabra

Translation Time E"EEE"EE"EE'
\ )

Transform Time Y

How much information do each one of these
messages contain?

Response Time




lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

Information How much useful (actionable) information is
Density contained within each message.

Message
Creation Time abracadabra

Translation Time [l & EEE"EE"EE'

Transform Time

In the case of a generic textbox, this individual
message contains almost no useful information
about the final message.

Response Time




lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

Information How much useful (actionable) information is
Density contained within each message.

Message
Creation Time abracadabra

Translation Time EEE"EE"EE'

Response Time \

a¥!"##  §WAKAWAKAQG V6D

'.F

~

Transform Time . SOl dz
Wl Q

N) QX

UKS f
2dza i |

Q¢ >

YAUSK
SI analf

T« N




lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

Information How much useful (actionable) information is
Density contained within each message.

Message
Creation Time abracadabra

Translation Time EEE"EE"EE'

Transform Time But if we have more context information,
Se3d ! O2YY2y 9y3IftAakK 62N
XUKSY Wl ®toBusetubirforndgion. |

Response Time




lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

Information How much useful (actionable) information is
Density contained within each message.

Message
Creation Time abracadabra

Translation Time EEE"EE"EE'

Transform Time e.g. In an example dictionary of ~110,000 Englis
words,there are only ~6,500 words that begin wi
VI Qb

Response Time




Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

How much useful (actionable) information is
contained within each message.

abracadabra

[e]{r Ja]le] o] el el eI ] a]

e.g.

In an example dictionary of ~110,000 Englis

words,there are only ~6,500 words that begin wi

Wi

Qb

Just knowing more context reduced the problem
space from neaiinfinite to about ~6,500 possible
options.




lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

Information How much useful (actionable) information is
Density contained within each message.

Message
Creation Time abracadabra

Translation Time E"EEE"EE"EE'
W

Transform Time XFYR (23SGKSNI YFQ b Yo
~420 words in the same dictionary.

Q NI R dz

Response Time




lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

Information How much useful (actionable) information is
Density contained within each message.

Message
Creation Time abracadabra

Translation Time E"EEE"EE"EE'
(W

Transform Time XFYR (23SGKSNI YFQ b Yo
~420 words in the same dictionary.

Q NI R dz

Response Time

In two messages, the problem space is down to
about ~420 options. We can start to make
reasonable guesses.




lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

Information How much useful (actionable) information is
Density contained within each message.

Message
Creation Time abracadabra

[a][e][r a]le] o] el =] o] ] -]

Transform Time

I ——

A lot Almost none

Response Time _In a context welhgflneq for iteration, the amount of |
information contained in each message about the fina

message would scale like this.




lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

Information How much useful (actionable) information is
Density contained within each message.

Message
Creation Time abracadabra

[a][e][r a]le] o] el =] o] ] -]

Transform Time

I ——

A lot Almost none

Response Time In other words, define the.problem In such a way that
the data (messages) coming from the user are natural

sorted from most useful to least.




lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

Information How much useful (actionable) information is
Density contained within each message.

Message
Creation Time abracadabra

[a][e][r a]le] o] el =] o] ] -]

Transform Time

I ——

A lot Almost none

. i 1 1 A 3
Response Time To increase information denS|ty_, remove as many of th
least useful messages as possible.




lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

Information How much useful (actionable) information is
Density contained within each message.

Message
Creation Time abracadabra
e [a][b] £3£3£3838383 €3 €3 €3
Response Time To increase information density, remove as many of the
least useful messages as possible.




lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

Information How much useful (actionable) information is
Density contained within each message.

Message
Creation Time abracadabra
Translation Time E"El
Response Time XFYR NBLX FOS 6A0K YSaal 3
information.

S & 3 ¢ warrd im the list of words that start withbX €

Almost none

(0p)
QX




lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

Information How much useful (actionable) information is
Density contained within each message.

Message
Creation Time abracadabra
Translation Time E"El
- How to do that is a secorarder usability problem.
Response Time . - A . . .
2 KAOK OFYy 06S uKzdakKu 2% | a

(More later.)

Almost none




Information
Density

Message
Creation Time

Transform Time

lteration Function

Information density is the amount of the proble
that can be solved with any particular messags

How much useful (actionable) information is
contained within each message.

abracadabra

Translation Time E"El

Example of the allowing®F*
the user to submit an
alternate, more
information-dense

message.

usability
usahility testing
usabf

usabank

usabluebook

usable

usababy

usababy burbank

usablenet

usability professionals asscciation




Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

Information density is amount of the problem th;
can be solved with any particular message.

How much useful (actionable) information is
contained within each message.

In other words, how much each individual
message reduces the search space for the
solution.



Context

Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

—

Each of these times are actually two separate
j dz YOAOGASEX



Context

Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

—

Each of these times are actually two separate

jdzt yGAGASEAX




Context

Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

—

Each of these times are actually two separate

jdzt yGAGASEAX

I How much can be done in any given period of timel>




Context

Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

—

Each of these times are actually two separate

jdzt yGAGASEAX

I How much can be done in any given period of timel>

e.g. A 300bps modem can transmit
maximum of 300 bits each second.




lteration Function

Each of these times are actually two separate

CORtext jdzk yOAGASEX

Information
Density Throughput Latency

Message
Creation Time

I How much can be done in any given period of timel>

Translation Time

S e.g. A 300bps modem can transmit

maximum of 300 bits each second.
Transform Time 1‘

You can type much faster than this.

Response Time

—



Context

Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

—

Each of these times are actually two separate

jdzt yGAGASEAX

I How long does it take to complete the operation? I




lteration Function

Each of these times are actually two separate

Context i dzt yGAGASEX

Information
Density Throughput Latency

Message
Creation Time

I How long does it take to complete the operation? I

Translation Time

S e.g. Google Wave can have upwards of
_ pnnYya afl 3¢ o0SGBSSY
Transform Time and see the text in the edit window.

Response Time

—



lteration Function

Each of these times are actually two separate

Context i dzt yGAGASEX

Information
Density Throughput Latency

Message
Creation Time

I How long does it take to complete the operation? I

Translation Time

S e.g. Google Wave can have upwards of
_ pnnYya afl 3¢ o0SGBSSY
Transform Time and see the text in the edit window.

?

! 2 KAOK A& 2yS NBI &2

Response Time




Context

Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

—

Each of these times are actually two separate

jdzt yGAGASEAX

The minimum requirements for both quantities of a
these times need to be defined as part of the conte



Context

Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time

lteration Function

—

Each of these times are actually two separate

jdzt yGAGASEAX

The minimum requirements for both quantities of a
these times need to be defined as part of the conte

All eight quantities can be measured in usability a
performance tests.



lteration Function

Message creation time is how long it takes the
user to submit a message.

Information
Density

Message
Creation Time

Translation Time

Transform Time

Response Time




lteration Function

Message creation time is how long it takes the
user to submit a message.

Information . T dzy Ol A 2 y 27 G2 L
Density

Message
Creation Time

Translation Time

Transform Time

Response Time




lteration Function

Message creation time is how long it takes the
user to submit a message.

Information . T dzy Ol A 2 y 27 G2 L

Density
Message length Difficulty
Message

Creation Time

Translation Time

Transform Time

Response Time




lteration Function

Message creation time is how long it takes the
user to submit a message.

Information Message length Difficulty

Density

Message

Creation Time Number of submessages

Translation Time

Transform Time

Response Time




lteration Function

Message creation time is how long it takes the
user to submit a message.
Information Message length Difficulty

Density

Message

Creation Time Number of submessages

Se3d ! dadzyAy3a Ozyal

Translation Time

Transform Time

Response Time




lteration Function

Message creation time is how long it takes the
user to submit a message.
Information Message length Difficulty

Density

Message

Creation Time Number of submessages

dzyAy 3 O2yai
Translation Time - — :
I 3S ¢g2dzf R U

Transform Time

abracadabra

—>{a][e][r J[a][c][a] el a] o] ] a]

Response Time




lteration Function

Message creation time is how long it takes the
user to submit a message.
Information Message length Difficulty

Density

Message

Creation Time Number of submessages

Se3Id ! dadzyaAy3a O2yald

Translation Time - - -
CKAA YSaal3asS ¢g2dzZ R 0

Than this one:
Transform Time

Response Time




lteration Function

Message creation time is how long it takes the
user to submit a message.
Information Message length Difficulty

Density

Me_ssag_e Time for the user to aatorrectlyis a measure of difficulty.
Creation Time

Translation Time

Transform Time

Response Time




lteration Function

Message creation time is how long it takes the
user to submit a message.
Information Message length Difficulty

Density

Me_ssag_e Time for the user to aatorrectlyis a measure of difficulty.
Creation Time

Translation Time Parsing time
_ Thinking time

Wrong problem
Response Time



lteration Function

Message creation time is how long it takes the
user to submit a message.
Information Message length Difficulty

Density

Me_ssag_e Time for the user to aatorrectlyis a measure of difficulty.
Creation Time

Translation Time Parsing time
_ Thinking time

Wrong problem
Response Time



lteration Function

Message creation time is how long it takes the

Information Message length Difficulty

Density

user to submit a message.

Message Time for the user to aatorrectlyis a measure of difficulty.

Creation Time

Translation Time Parsing time

-

Read through options unrelated to task

Wrong problem
Response Time




Parsing time

e.g. Lighting

(S tndriints) § Btk et

B Entity -
: - Application Type [<AUT OMATIC> v
Engine Type Tie
Class Path
Class Actions E] @
-Show Pointer
-Show Bounds v
Show Geometry @] :
+-Solid [
. ' == =
== Lighting
: : areccognang
- Texels Per Meter 14.655400
- Lightmap Setting 512x512 E
i-Max Indirect Distance 32.000000 B
Indirect Multiplier 1.000000
Shadow Color @
Runtime LM1 Format [DXTl v]
~Runtime LM1 Size |512x512 v
Runtime LM2 Format [oxT1 v
Runtime LM2 Size [512x5 12 v]
8 Bias Normals (Shrubs Only) ]

| Export Lights | [ Import Lights |  Select Lights |

| Auto Lighting Setup |

EH CubeMap
: Class Path

[) (2] (@]




: i mrmm e || e
- Application Type | <AUTOMATIC> ~
Engine Type Tie
Class Path
s Acrs QAEE
--Show Pointer #]
. . ¥ -Show Bounds V]
év-SoIid [
‘Transparent ]
Visually parse data not l| 5 uohtng
relevant to the current task. 8 | drectishtng g
(The overall user message) i éﬂTeersPer Meter 14.655400 &
. Lightmap Setting 512x512 =
Max Indirect Distance 32.000000 =
Indirect Multiplier 1,000000
Shadow Color @
Runtime LM1 Format |DxT1 -
- Runtime LM1 Size |512x512 -
 Runtime M2 Format [oxT1 v
- Runtime LM2 Size 512x512 -
-Bias Normals (Shrubs Only) ]
| Export Lights | [ Import Lights | [Select Lights
- | Auto Lighting Setup |
{ M= CubeMap
- ECIassPath @@




- Application Type | <AUTOMATIC> -
Engine Type Tie
Class Path
Class Actions @@
---Show Pointer ]
. . :--Show Bounds 4
e.g. Lighting f ey = |
+Solid ]
Transparent ]
Visually parse data not l| 5 uohtng
relevant to the current task. B8 = ndrectiighting @
(The ove_ra" user message) Texels Per Meter 14.655400 [
. Lightmap Setting 512x512 -
i Max Indirect Distance 32.000000
. . . Indirect Multiplier 1.000000
The more iteratioAime ~Shadow Colr @
needed on anyarticulartask, - Runtime LM1 Format [oxr1 =
the more specific the . Runtime LM15ize |512x512 -
presentation needs to be. ~Runtme LM2Format [ox7t 2
. Runtime LM2Size 512x512 v
j ;vBias Normals (Shrubs Only) ]
| Export Lights | [ Import Lights |  Select Lights |
: i [Auto Lighting Setup]
{ M= CubeMap
Class Path @@




e.g. Lighting

Mixing unrelated data to use
contexts.

(S tndriints) § Btk et

[l Entity -
: - Application Type [<AUT OMATIC> v
Engine Type Tie
Class Path
Class Actions E]
-Show Painter #]
-Show Bounds ]
Show Geometry @] |=
+Solid [
: -Transparent [
EL_! Lighting
o Indirect Lighting V]
Texels Per Meter 14.655400 [
- Lightmap Setting 512x512 =
Max Indirect Distance 32.000000
Indirect Multiplier 1,000000
Shadow Color l |
Runtime LM1 Format [DXTl v]
- Runtime LM1 Size |512x512 -
 Runtime M2 Format [oxT1 v
- Runtime LM2 Size 512x512 -
-Bias Normals {Shrubs Only) :J

| Export Lights | | Import Lights | | Select Lights |

| Auto Lighting Setup |

{— CubeMap
Class Path

[) (2] (@]




e.g. Lighting

Mixing unrelated data to use
contexts.

S®3®d CNRBY dzas$s
colors is a separate and

unrelated task (message) to
optimizing image formats.

S| (Aeesrsy)
EHE Entity -
.~ ~Application Type | <AUTOMATIC> -
Engine Type Tie

: Class Path

: Class Actions @ E]

-Show Pointer W]

Show Bounds W]

Show Geometry @] =
+Solid ]

‘Transparent [

EL_! Lighting

P ' Indirect Lighting V]

- Texels Per Meter 14.655400 [

. | Lightmap setting 512x512 -

i Max Indirect Distance 32.000000

.| - Indirect Multipher 1,000000

> T Rl dza Ay ]
: Runtime LM1 Format [DXT 1 v]
| runtime LM1 Size 512x512 v
=1 - Runtime LM2 Format |DxT1 v
| Runtime M2 5ize 512x512 v

| ;vBias Normals (Shrubs Only) M

- F | Export Lights | | Import Lights | | Select Lights |

1 [Auto Lighting Setup]

=} CubeMap
Class Path

[ () (&)




e.g. Lighting

Mixing unrelated data to use |

contexts.

S®3®d CNRBY dzas$s
colors is a separate and

unrelated task (message) to
optimizing image formats.

Things iterated on separatel
should not be combined
visually.

() (et
E/E Entity -
.~ ~Application Type | <AUTOMATIC> -
Engine Type Tie

: Class Path

: Class Actions @ E]

-Show Pointer W]

Show Bounds V]

Show Geometry @] =
+Solid ]

-Transparent ]

B_l Lighting

P ' Indirect Lighting V]

- |- Texels Per Meter 14.655400 A

. | Lightmap setting 512x512 -

i Max Indirect Distance 32.000000

.| - Indirect Multipher 1,000000

> T Rl dza Ay ]
: Runtime LM1 Format [DXT 1 v]
| runtime LM1 Size 512x512 v
=1 - Runtime LM2 Format |DxT1 v
| Runtime M2 5ize 512x512 v

| ;vBias Normals (Shrubs Only) M

- F | Export Lights | | Import Lights | | Select Lights |

1 [Auto Lighting Setup ]

=} CubeMap
Class Path

[ () (&)




lteration Function

Message creation time is how long it takes the
user to submit a message.
Information Message length Difficulty

Density

Me_ssag_e Time for the user to aatorrectlyis a measure of difficulty.
Creation Time

Translation Time Parsing time

Thinking time

Wrong problem

Transform Time

Response Time

Error rate



lteration Function

Message creation time is how long it takes the
user to submit a message.
Information Message length Difficulty

Density

Me_ssag_e Time for the user to aatorrectlyis a measure of difficulty.
Creation Time

Translation Time Parsing time

Transform Time Thinking time  —>  Time spent trying to work out meaning.

Wrong problem

Response Time

Error rate



Thinking time

B Screenshot Tool
File

BB

| Pause Toggle: Currently UnPaused | | Zam Toggle

» Currently in Hero Cam |

2D Screenshots | 30 Screenshots | Cam Set Screenshots

Focal Distance :J 0
Frame Counk J 300
SWF PG Quality J 100
SWF Frame Rate J 30
SWF Width J 6401
SWF Height: j 419
Test Run ] [ Take 3D Screenshot ]




Frarme Counk

<1

300




Thinking time

300

Frarme Counk

-

e.g. Forcing the user to do calculations in their head.

The frame count is the number of frames captured to make the fina
movie. There is no reasonable, intuitive method for a smart user to
determine the desired frame count independent of the frame rate.

user is ultimately making a movie and a more typical and intuitive
control would be the final length in seconds of the movie, leaving th
frame count to be calculated based on that.




SWF PG Quality

100




Thinking time

SWF PG Quality J

100

e.g. Forcing the user to choose between a lot of unknown option

S.

The JPG quality setting is too granular. And there is no method for &
smart user to make the right choice. A better option would be to ha
the simpler options of low, medium and high (without the numeric
value, since that holds no meaning to the user)efar better option

would be to have a small preview window where each quality settin
applied to a sample frame as the slider is movethst a smart user
can make the right choice given good informatiokither way the
numeric value holds no meaning to the user.




SWF Frame Rate

< B

30




Thinking time

30

SWF Frame Rate

i

e.g. Forcing the user to hunt through a lot of unused/unusable options.

All the frame ratesavailable in this slider are not equally likely. This
control should be changed to reflect the most likely scenarios. 60 fp
on FTL&AZ Hn FLEAD ¢KSY |y Ga2iKSN

where another frame rate is desired@he slider as a control is not
meaningful here.The user is not incrementally increasing or decreas
the fps.




SWE Width

SWF Height

<1

Bl

q
v

419




Thinking time

Bl

<

SWE Width

419

L.

SWF Height

e.g. Forcing the user to hunt through a lot of unused/unusable options.
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decrease width and height, so sliders have no value here. There art

common output sizes (1080p,720p,NTSC) that should be made
availablefirstz | YR AT | Y2NB dzy O2YY2Yy

option which allows the user to specify.




Thlnklng tlme Bl Screenshot Tool E]@EJ

File

| Pause Toggle: Currently UnPaused | | Cam Toggle: Currently in Hero Cam |

2D Screenshots | 30 Screenshots | Cam Set Screenshots

Focal Distance J 0
Frame Count j 300
S PG Cualiy j 100
_ SWE Frame Rate J 30
e.g. Forcing the user to make the|
same decision many times SWF Width J a40
(remember previous decisions) | .,r i y 419
Test Run ] [ Take 3D Screenshot ]




Th|nk|ng time Il Screenshot Tool EIEX)
File

| Pause Toggle: Currently UnPaused | | Cam Toggle: Currently in Hero Cam |

| 2D Screenshots | 30 Screenshats | Carn Set Screenshots |

Focal Distance :J 0
Frame Counk J 300
LWE PG Quality J 100
WF Frame Rate :J 30

e.g. Forcing the user to make the|
S - R |

same decision many times SWF width v o0

(remember previous decisions)

SWF Height J 419

Test Run | |TakE 3D Screenshot |

There are a finite number of useful or likely combinations to the above settings. G
those things likely to change per iteration should be presented. The user should b

able to retrieve the remaining choices (made previously) through some mechanis
(e.g. presets)
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lteration Function

Message creation time is how long it takes the
user to submit a message.
Information Message length Difficulty

Density

Me_ssag_e Time for the user to aatorrectlyis a measure of difficulty.
Creation Time

Translation Time Parsing time

Transform Time Thinking time

Wrong problem —> Effort solving wrong problem or wrong dat

Response Time

Error rate




Wrong problem

e.g. Lighting

(S tndriints) § Btk et

- | Export Lights | [ Import Lights | | Select Lights |

| Auto Lighting Setup |

[=H= CubeMap
- Class Path

B Entity -
-~ Application Type  <auTOMATIC> =
Engine Type Tie
Class Path
Class Actions E] @
-Show Pointer
-Show Bounds #]
Show Geometry @] =
+Solid M
: ‘Transparent [
E}L_’l Lighting
P Indirect Lighting @]
- Texels Per Meter 14,655400
L Lightrap Setiiig 512x512 =
: Max Indirect Distance 32.000000 B
. Indirect Multiplier 1.000000
\ | Shadow Color @
Runtime LM1 Format [DXTl v]
- Runtime LM1 Size |512x512 v
 Runtime M2 Format [oxT1 v
Runtime LM2 Size [512)(5 12 v]
-Bias Normals (Shrubs Only) I

[) (2] (@]
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lteration Function

Message creation time is how long it takes the
user to submit a message.
Information Message length Difficulty

Density

Message Time for the user to aatorrectlyis a measure of difficulty.

Creation Time

Translation Time Parsing time

Transform Time Thinking time
Wrong problem

Response Time : : :
P Error rate —> Time correcting mistakes.
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lteration Function

Message creation time is how long it takes the
user to submit a message.
Information Message length Difficulty

Density

Me_ssag(_e Time for the user to aatorrectlyis a measure of difficulty.
Creation Time

Translation Time Parsing time
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Error rate

Identify in usability tests.
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Message creation time is how long it takes the
user to submit a message.
Information Message length Difficulty
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lteration Function

Message creation time is how long it takes the
user to submit a message.
Information Message length Difficulty

Density

Me_ssag(_a Time for the user to aatorrectlyis a measure of difficulty.
Creation Time

Translation Time Parsing time

Identify in usability tests.

: Thinking time
Why is it difficult?

Wrong problem

: Observe
Response Time
Error rate




lteration Function

Message creation time is how long it takes the
user to submit a message.
Information Message length Difficulty

Density

Me_ssag(_a Time for the user to aatorrectlyis a measure of difficulty.
Creation Time

Translation Time Parsing time

Identify in usability tests.

: Thinking time
Why is it difficult?

Wrong problem

: Observe
Response Time
Error rate

Ask




lteration Function

Density

Message Time for the user to aatorrectlyis a measure of difficulty.

Creation Time

Translation Time Parsing time

Wrong problem

Response Time
Error rate

user to submit a message.

Message creation time is how long it takes the
Information Message length

Difficulty
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VIM - Vi IMproved

version 7.1.314
by Bram Moolenaar et al.
Vim 1s open source and freely distributable

Become a registered Vim user!
type :help register for information

type :q to exit
type :help or for on-line help
type :help version7 for version info
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Information
Density

Message
Creation Time

Translation Time

lteration Function

Message creation time is how long it takes the

user to submit a message.

Message length Difficulty

Time for the user to aatorrectlyis a measure of difficulty.

Parsing time LY AGAL T RAFFAC

Thinking time

Wrong problem

Error rate




