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[HM, What does it mean?

in French
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But also ( in French )

Interaction Homme — Machine

Interface Homme — Machine.

(33Y] - Communication Homme — Machine
PHME Dialogue Homme — Machine
IdY - Interaction Personne — Machine
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Mes it mean?

Computers / Machines?

= MHCI[ User, people, human, or customer
ew systems

Several terms W « user interface design (Ul),

« software design,

* user-centered design,

* human-centered design,

* people-centered design,

* product design,

« web design,

« user experience (UX) design,

* Customer experience (CX) design,

interactive system design.
Interaction design (IxD)

{EE CUSTOMER EXPEHIENI:E}

[[t:ﬂ INTERACTION DESIGN }
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Computers / Machines?

Computers everywhere
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HCI Interface or Interaction?

Human Machine Interface

set of hardware and software components allowing a user to
interact with an interactive system, The goal of Ul design is to
create a visually appealing and engaging interface that is easy to
use.

Human Machine interaction
all aspects of the design, implementation and evaluation of
Interactive systems, The goal of interaction design is to create a
seamless and intuitive user experience that meets user needs and
goals.
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HCI Interface or Interaction?

Interface design is about visual design and aesthetics
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HCI Interface or Interaction?

The interface to an interactive system, also called the user
interface (Ul), is all those parts of the system with which people
come into contact,

* physically,

e perceptually and

e conceptually
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Modes/styles of interaction

An interactive system may contain one or more of these input and/or output

Interaction modes:
i _ _ _ )
« Spoken/Audio mode: voice commands, voice guides, etc. )

* Writing/language mode: input by keyboard and graphic tablet,

LIX T I T T T ]]

display of text on the screen, etc. EEEEEEEEEE
] 1]

screen), etc.

e (Gesture mode: 2D or 3D designation (mouse, data gloves, touch i

* Visual mode: graphics, images, animations, etc.
« The interaction is said to be multimodal if it involves several sensory-motor

modalities.
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Human Tasks
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HCI in the Big Picture

HCl is multidisciplinary

Information

Computer
Speech- science Ergonomics
language & Human
__pathology factors
.“" . . ‘ ‘ .1:_‘.‘ g}
. ,.1*3 Design
4
Cognitive "Socuolqu &
- Social
science vcholoay
Ethnography




IHM, What does it mean?

What to design?

oooooo

Need to take into account: Ss0siiucall Al so v
?LD’“““'A.’L..!gﬂl"l ’”SII&,.A:LA \/
v Who the users are Selal aty o v

v' What activities are being carried out

v" Where interaction is taking place

aiially QAlAEN (s COLELATI (ypuua’i I dalall
W“bol .‘00 I9 QQI 0’0 OT H ‘Mm * °

Need to optimize the interactions people have with a
product:

* So that they match their activities and needs
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There are two main approaches to designing an ergonomic HMI:

Anthropocentric approach: This approach focuses on the user and their
needs. It takes into account the user's physical capabilities, limitations, and
cognitive abilities. The goal is to design an HMI that is easy to use and

comfortable for the user, even for extended periods of time.

Technocentric approach: This approach focuses on the capabilities of the
machine and its possibilities. The user is considered to be a passive element
of the interaction, and they must adapt to the machine. The technocentric

approach is often used in systems where safety or efficiency is paramount.
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Bad Design

Don't go to the right?

Don't go to the right?
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#% Pick Mewsgroups on news.zwolle_nl.net

Tppe name or Select from List;

inetexplorer. ie3 Mewsgroups bo post bo

Add i “-@amiu:rcuacuft.pul:nliu:.inete:-:plu:urer.iEEI:neta.E...

ricrozoft. public. inetexplarer.iebbeta.a..

ricrozoft. public. inetexplorer.iebbeta.b.
microzoft. public. inetexplarer.iebbeta.icw

microzoft. public. inetexplarer.iebbeta. .
miu:ru::s::uft.Dul:nliu:.inete:-:nlnrer.ieEI:neta...1. {:J
[ ]

Here, there is not enough space in the window to see the full
names and obviously the scrollbar does not solve the problem. Since this

dialog is not expandable, there is no way for the user to resolve the issue
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/~ Instrument Parameters Display /Edit - |D |i|

Discrete I/P's | Relay | Pump Control | Interlock Alloc. | Interlock Status | Pump Status | Pump Energy
Pump Efficiency | Flow | Flush | Pump Records | OCM | Totalizer | Range Calib. | Temp. Comp.
Rate | Meas.Verif. | Scanning | EchoProc. | Adv.EchoProc. | TVT | Shet Config.
Measurement | Test | Profie Records | Install. Record | DatalLog | Security
Basic Setup |Vulume | Reading | Display | Failsafe | mA Input | Communications | SmartLinx

Operation v
Material liquid or honz. solid surface hd
Maximum Process Speed 1 =] |10 m{min (fast) hd

No comment on the abuse of tabs in a dialog box.
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Bad Design

Too many tools and components in this window, which causes ambiguity

%2/ Bulk Rename Utility =10l x|
File Actions Options Help
----- . 100923 Chandigar-+ 4 | | Name [ New Name [sub..[Type [ Size | Created [ Mo 4|
-~ 100927 4Gear ™ 01delhierstesphoto. PG 01-dehierstesphoto JPG JPGF.. 2MB 2111 11—
-~y 101007-Knarar-Haridv— i r 02 delhimbau.JPG 02dekhiimbau JPG JPGF.. 3MB 2111. 11.
""" b 101015\’3?"'1"’3‘53'" ™ 03dekhi<is.JPG 03-delhi-eis JPG JPGF.. 2MB 2111. 11.
e taameriod | M8 O4dehiventiator PG Oddekhiventiator.JPG JPGF.. 3MB 2111 11
_____ S 0106e 0 ||™ 05dehinothempalace e... 05dehinothem palacefens... JPGF.. 3MB 21.11. 11.
b+ dia-abend ™ 06delhinothem-palace-ve... 06-dethinothem-palace-versi... JPGF.. 3MB 21.11. 11
: = dia-abend blog ™ 07-delhi-humuyanstomb JPG 07-delhi-humuyanstomb JPG JPGF.. 2MB 21.11. 12
8 Firdas-Boa _~ | }| ™ 08-delhi-eichhoemchen.JPG  08delhi-eichhoemchen.JPG JPGF.. 2MB 21.11.. j‘ﬂ
q i o Ll | :
~RegEx (1)¥ Rf-Repl. (3)4¥ R} -Remove (5\——W R};~Add (7)—¥ R};Auto Date (8)—v R} ~Numbering (10)——¥ R}
Match [0 Replace| Fistn [0 ﬂ Lastn[0 j‘ Prefix [ Mode [None v||[Mode[None | at |0 _—:_:I
Replace Igg With I From [0_ = to [0_ 2 Insertl Type lCrealion (Cur LI Start [1 ﬂ Incr.|1 j’
I IncludeExt. || I~ Match Case ||Chars Words at pos. Ig i’ Fmt IDMY ,I Pad |0 2 Sep.I
—File (2)—¥ R|~Case (4)4v R |Crop IBefore ;J [ Suffix l—‘ Sep. I— S, [— Break |0 : ™ Folder
Name |Keep ] || |Same | I_l: gi/gsits[l: :‘gh : r[: E:"" I~ Word Space Custom | Type |Base 10 (Decimal) v |
ccents ars
| Excep.l [CSin Lasd Dot m [~ Cent Off ID— ﬁ Roman Numerals |None 'I
—Move/Copy (6) ™ Rl ~Append Folder Name (99— v R[-—Extension (1) —v R
|None ~|h ii INone ~| |1 i] Sep.l Name INone v|539-| Levels|1 ﬂ’» ISame ~
— Selections (12) = = R New Location (13) R
Filter |x IV Folders [™ Hidden Name Len Min |0 :’ Max |0 j Path | I ‘Fies_etJ g
[ MatchCase ™ Files [~ Subfolders PathLenMin |0 :i Max |0 il ™ Copy not Move Revettl
*Working on multiple computers? Synchronize your files across computers with ViceVersa PRO. Click Here To Find Out More ...
(187 Objects (0 Selected) |Favourite |D:\bilder\2010-Max-Indien\dia-abend.blog 48

and disorientation of the user
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Error Deleting File

0 Cannaot delete 016: There iz not enowugh free disk space.

Delete one or maore fles to free dizk zpace. and then try again.

Message appeared after trying to delete a file on a nearly full disk. This is

one of the dumbest messages.
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Bad Design

Reset Your Password

Please enter the following information:

Employee ID:

Date of Birth
(rMM/DD/YYYY):

CONTINUE CANCEL

N

© Nov ~| 2013 ~] ©
2060 S|
Su Mo Tu 2061 'Sa
; 2
| o
| 16
|
1

A (somewhat) crazy drop-down menu
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| have no clue what those icons , do you want to do your laundry? Well,
you google how to do it or refer to the manual that came with the washing

machine
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iR e @
Please enter your phone number: PS4 G35 GIERGe) 37 G2

(30) 31(=31) (32) 33 (G2
26 Go)

(216) 409'9989 "\ Submit 22322 (23 >

(24) 25 (25
o P —
18 (18) 19 .\9/,20 20) 21 (21

a) 15 'T_sj 16 'TE/ 17 (17

2
3)
)

No comment

=3
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Touch screen devices
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2.
3.
4.
5
6.

Kinect is a line of motion sensing
input devices produced by Microsoft
and first released in 2010.

Gesture control devices

‘
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€2 Alibaba
JUMIA

E-commerce (electronic commerce)

‘
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coursera
UDACITY

E-learning (online training)
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Electronic media & Social media
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lIran Air Flight 655. July, 1988, an Iran Air flight is shot down over the Arabian

Gulf by two missiles from the USS Vincennes. All 290 on board die. The radar
operators were dealing with multiple bad design decisions, There was nothing
preventing radar operators, in high-stress situations making life-and-death calls,
from tracking one radar target but seeing information displayed about another.
And that's exactly what happened. They tracked a civilian aircraft but were

reading details of a military aircraft (a U.S. F-14).

F-14 at Bandar Abbas Airport—— 5>
(IFF Mode Il) TN

“Track gate”

Iran Air 655
(IFF Mode Ili)

Vincennes shoots +

down plane at 10:56 Vince;\n’e@
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When bad design kills

Air Inter Flight 148  was a scheduled passenger flight from Lyon Satolas

Airport to Strasbourg Airport in France. On 20 January 1992

A too rapid descent, initiated a few seconds before the crash: a rate of
descent of 3300 feet/minute (16.7m/s) instead of around 800 feet/minute.
According to the BEA, the most probable hypothesis is an autopilot programming
error by the crew which would have displayed a rate of descent of 3300
feet/minute (16.7m/s) instead of a descent angle of 3.3°. This would be due to a
confusion related to the display of the rate of descent in feet/minute (“33” for
3300 feet/minute) which is done on the same dial as the angle of descent (“33”
for 3.3°). The difference in reading is made according to the selected mode:
descent angle (FPA-Flight Path Angle mode) or vertical speed (VS-Vertical
Speed mode). The pilot recorded on the on-board computer the value "33",
believing that he was in FPA mode a when he was in VS mode.

Killing 85 of the 96 on board.

The enabling factor was a poorly designed readout making it easy to set vertical
speed thinking you were adjusting angle and vice versa

Same button for 2 separate functions (speed and angle of descent)
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M/S Herald of Free Enterprise. March, 1987, a ferry takes on water and
capsizes very quickly after leaving Zeebrugge, Belgium. 193 die. The immediate
cause was no mystery — the bow doors, where cars would drive onto the ferry,
were open, and water was literally pushed onto the car deck as the ferry set to
sea. The enabling factors were design: There was no indicator of any kind
whether the doors were open or closed, and you could not see the doors from
the bridge.

The ferry’s operators were later found guilty of negligence. Crews had repeatedly
asked for a door status indicator, but the operator didn't want to spend the
money
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Medical field
« 1986, Seattle Hospital, 4 year old girl

e 1993, Chicago Hospital, 12-day-old baby

Error connecting the heart monitor cables

- :l [

B T
'» NAYEN RN AN LN ]00"2
. g




IHM, What does it mean?
Several terms

Computers / Machines? ?
Interface or Interaction? Stu

Bad Design ®
New systems

Why study Human Computer Interactions?

« The impact of a bad interface is not always serious... But it can cause thousands
of people to lose thousands of hours
* |nnovation in interaction can have a big impact.
* New systems pose challenges for usability.
v’ Gesture control devices (Kinect), Touchscreen (smartphone..) ambient
computer...
v’ e-commerce, video games, the current integration of traditional and
electronic media, online training, arts using technology...
* in HMIs there is a vast field of application and research.
v' Field of creation..
v' of reflection..

v' of theorization
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User rights

1.
2.
3.

4.

The user has the right to easy-to-use instructions for carrying out his tasks;

The user has the right to control the use of the system;

The user has the right to a system that provides clear, understandable and precise information regarding the
task he is performing;

The user should be in control of the technology and not the other way around; products should be natural and
intuitive to use.

des droits d'utilisateur

1.
2.
3.

4.

L'utilisateur a droit a des instructions faciles a utiliser pour réaliser ses taches;

L'utilisateur a le droit d’étre maitre dans ['utilisation du systéme;

L utilisateur a droit a un systeme qui fournit de I'information claire, compréhensible et précise en regard de la
tache qu'il est en train de réaliser;

L utilisateur devrait étre maitre de la technologie et non l'inverse; les produits devraient étre naturels et intuitifs a

utiliser.
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Human-Computer Interaction (HCI) will give you the skills to properly

understand, and design, the relationship between the “humans”, on one
side, and the “computers” (websites, apps, products, services, etc.), on
the other side. With these skills, you will be able to build products that

work more efficiently

(dga (o "plidl" (pos dNell paaiali agal daydUl Cilylgadl (HCI) wiguulallg Olucll (ot Jelalll Elaliatuw
Za SISy 4(5).57 dga (o (&ld Gl Log Cilaadlly Cilaiially Cildginilly ciygll @31g4) "yigLeasdl '83.@.97"9
HSTS;L&S.} o Ciladiia cliy (o (Seiiun Silylgadl sam aladiuly
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HCI & programming

» Most computer applications are interactive

» The HCI is often a key element of the software (in + or -)

» The design of the interaction represents more than 50% of the
development cost

» The HMI can represent 80% of the code of an application

» it can be modified/reconstructed multiple times

= importance of interface / core independence of the system
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Why study HCI ?

HCI & programming

Development of interactive software :

- Itis
v difficult, long, expensive
v’ requires an early, methodical, iterative,
experimental approach
- It's not

o an aesthetic operation of the screen

o a matter of taste, common sense, intuition
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Adapt the HMI

Context

v general public  (offer immediate handling)
v leisure (make the product attractive)
v" industry (increase productivity)

v’ critical systems (ensure zero risk)
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Adapt the HMI

Task characteristics

v’ repetitive,

v’ regular,

v' occasional,

v’ sensitive to changes in the environment,
v’ constrained by time,

v risky...



IHM, What does it mean?

Several terms

Computers / Machines?

Interface or Interaction? a t t e
Bad Design

New systems
I

Technical constraints

v’ platform
v_ memory size
v’ screen, sensors, effectors

v reuse of old code



IHM, What does it mean?

Several terms

Computers / Machines?

Interface or Interaction?

Bad Design

New systems
I

Adapt the HMI

User Characteristics

1. physical differences
v age
v' Disability

2. knowledge and experience
v in the domain of the task (novice, expert, professional)

v’ in computer science, on the system (occasional, daily use)
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Adapt the HMI

User Characteristics

3. psychological characteristics
v' visual/auditory,
v" logical/intuitive,

v' analytical/synthetic...

4. socio-cultural characteristics
v' direction of writing
v’ date format
v' meaning of icons,

v' colors
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History

The Industrial Revolution
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Henry Ford Frederick Winslow Taylor
July 30, 1863 — April 7, 1947 March 20, 1856 — March 21, 1915
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At the dawn of the 20th century, an American
mechanical engineer Frederick W. Taylor published his
book "The Principles of Scientific Management." The
book is based on a series of research about the
Interactions between workers and their tools.

Frederick Winslow Taylor * Taylor proposed that optimizing and simplifying
March 20, 1856 — March 21, 1915 . - . . . .
working conditions can increase people's productivity.
« According to Taylorism, breaking down each job into subtasks and
standardizing tools and techniques increases efficiency, guarantees
consistency, and reduces workplace injuries.
« Taylor was the first who proposed the idea of researching how to improve

the work process.
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between 1948 and 1975 : The Toyota Production System (TPS) 1%.—0%

It is an integrated socio-technical system,The main objectives of the TPS are to
design out overburden (muri) and inconsistency (mura), and to eliminate waste

(muda).
Y e PSS

Highest Quality, Lowest Cost, Shortest Lead Time,
Empowered Employees, best Safety, High Morale

Just-in-Time Jidoka
= le & T k
Continuous Flow w Built-in Quality
Takt Time Andon

Pull System Continuous Improvement Error Proofing

Quick Changeover Separation of
Waste Reduction man & machine

| ] | |
Heiljunka Stable and Standardized Processes Kaizen

Toyota Way Philosophy

In contrast to Taylorism, the Toyota Production System relied on respect for people and
encouraged assembly workers to share their thoughts and ideas on optimizing things.
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1954 : Fitts's law —

g\ ; - —‘ ! Target

Fitts’s law is a law in psychology that states that the time it takes a person to reach a
target is directly proportional to the ratio of the distance between the target and the
starting point to the size of the target

Fitts' law is used in the design of systems that require people to reach targets
frequently, such as the graphical user interfaces of electronic devices. For example,
Fitts' law may be used to determine the size of icons on a smartphone screen, so
that they are easy for the user to reach.



IHM, What does it mean?

Several terms

Computers / Machines?

Interface or Interaction?

Bad Design

New systems
I

Henry Dreyfuss, an American industrial
designer, is another bright point on the UX history
timeline. In 1955, he published his book Designing for
People, where he defined the concept of the point of
friction between a user and a product. Dreyfuss also
established the core principles of making user
experience efficient and delightful.

Henry Dreyfuss
March 2, 1904 — October 5, 1972
v+ Make people feel safe.

- v’ « Make people feel comfortable.
These principles are: . ..
v' « Help people use their time efficiently.

v’ » Make people happy.
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Walt Disney and his creative strategy for improving Disney products

Have you realized that the magical world of Disney
theme parks follows UX principles? The principles
Disney created for his design team — "Imagineers"—

are still relevant to all UX designers

v' « Know your audience and develop a great sense of

Walter Elias Disney

December 5, 1901 - December 15,1066 Pathy towards them

v’ « Tell people good stories instead of lecturing them
. Here are some of them: . . , _
v’ + Use "visual magnets" to capture people's attention
and reward them for making a journey

v+ Avoid overloading people with too much information
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New Input/Output Devices

« The first screen display
« The first light pen, at this time still called "light gun”,
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New Input/Output Devices

 The first mouse

N

/

Xerox PARC Photo

Around 1980 — First Optical Mouse

1981 — First Commercial Mouse

1983 — First Consumer Mouse
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1975-1980

MICROSOf T

1980-1982

MICRSSOFT

1982-1987

Microsoft

1987-2012

1976-1977 1977-1998

In the 1970s, the era of personal computers began. Before that, IBM
machines had text-only Ul and were too difficult to use to become popular.
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In 1974, Xerox's Alto became the first device with
a complete graphical user interface, including
windows, icons, and the cursor. The computer
allowed users to:

« Share files

* Print out documents
« Type and edit texts
* Do simple sketches
« Edit graphics

« Send emails

A decade later, in 1981, it was released to the [
mass market, but sales weren't high. xerox Alto
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In 1979, Steve Jobs arranged a visit to Xerox Palo Alto Research Center (PARC) and
traded $1 million in stock options to Xerox in exchange for a detailed demonstration of
their technologies.

In 1983, Apple introduced Lisa — the first commercial personal computer, which,
however, didn't make a breakthrough due to a high price.

A year later, Apple's Macintosh computer was released, and it had insanely successful
sales. It was the first relatively cheap computer with a user-friendly and intuitive
interface

Xerox 8010 Star - 1981 Apple Lisa - 1982

Macintosh - 1984
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In 1986, Norman introduced the term "user-centered
design" in the book User Centered System Design: New
Perspectives on Human-computer Interaction, a book
edited by him and by Stephen W. Draper. In the
introduction of the book, the idea that designers should
aim their efforts at the people who will use the system is
introduced:

He is the first to put on his identification card the = Donald Arthur Norman

profession of “an expert or consultant in wuser born December 25, 1935
experience design”
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In 2007, Steve Jobs introduced the first iPhone, which forever changed the digital
world.

Steven Paul Jobs
February 24, 1955 - October 5, 2011
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Today is history in the making

VIRTUAL
REALITY

XR : Extended Reality

kg
M AU(%M_ 3
REALITY

REALITY
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Today is history in the making

DR : Diminished Reality
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Getting Started
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Sticky Notes
Snipping Tool
Calculator
1 Paint
XPS Viewer
Windows Fax and Scan
Magnifier

All Programs

History

Wikipedia
Documents
Pictures

Music

Computer

Control Panel
Devices and Printers
Default Programs

Help and Support

Windows 7 (2009)
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