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FEEDBACK

Knock, and the
door will open.




PART 1. FEEDBACK LOOPS

Feedback loop (shown in red) The Brain causes

Behavior that alters Stimuli that alter the brain,  Organism | Environment
In a loop that goes round and round
For animals: Other causes

* Environment stimuli produce sensory input /
* The brain processes the input

Affect | Stimuli

» Then directs muscles to act Senses. | ——

* Altering the stimuli coming In, etc.... brain,
The feedback loop is open because there are muscles Alters
other causes 1 _Produce

* It is not obvious what causes what Behavior

* How to make dogs stop barking
e Superstitious behaviors: Are self-sustaining
* Must sacrifice a bull at mid-winter for summer to come
Today, technology has replaced the world in our FB loops. Mithra Kills the bull to
« Computer games have replaced cards and Mah Jong make summer come?




STIMULUS-RESPONSE THEORY

Stimulus-response (S-R) theory or Behaviourism:
« Aim to predict & control, using input stimuli only,
without mental models or purposes.
Stimuli cause responses so animals should be:
» Passive to input
» Without stimuli, they should do nothing.
« Controlled by environmental stimuli
* Environment contingencies (S) control
people’s behavior (R).
« Computers may be like this, but animals aren't.
Online commerce assumes S-R theory when it asks:
 How can we make people buy online?
 How can we control customer behavior?
Push vs. Pull: The story of the wind vs. the sun

« All the research on how to manipulate people online is
based on the premise that people are input driven.

Stimuli | —— | Response

Wind vs. Sun is push vs. pull



INPUT DRIVEN

Input-Processing-Output or IPO models look like this
Input ﬂ Process ﬂ Output

Flour = wheat + milling Behavior = input + process?

In fact, people
 Get bored without sensory input.
« Hallucinate in sensory-deprivation studies.
 Anticipate: Use feedforward.
 Actively explore or seek out stimuli.
« Have purposes and goals.

The brain, a massively parallel, multi-level, continuously active and
highly connected processor, can create its own input, e.g. dreams

Is the brain a machine?



THE GREAT PSYCHOLOGY WAR

Constructivism vs. Behaviorism:
 B. F. Skinner: Objective stimuli from the Input* >  output
world control behavior. i

« Noam Chomsky: The brain constructs a
subjective world and acts accordingly. EOED Ervironment

—_— > Person Person**

d
w
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Studies then confirmed:
1. Overload: There are more stimuli

than it is possible to calculate. Output  &————— nput
2. Productivity: There are more

responses than are learnable. Behaviorism Constructivism
3. Anticipation: Response times can

be less than processing times. Behaviourism vs Constructivism is an
4. Modelling: Learning can occur argument about where the human

without rewards. feedback loop starts?

5. Masochism: Some people like pain!
This is NOT a stimulus-response world.



OUTPUT DRIVEN

Actions alter input:
* In bacteria, motility evolved before sensing.

* |In embryos, motor neurons develop before For bacteria,
Sensory ones. movement
* Embryos move before sensory cells start gives feedback.
working.
* A bull in a china shop, a boy with a
hammer

Output can create input.
 What one sees depends on:
* The direction body faces ™ _
. How head is turned Actions affect DUTPUL ﬂ Input ‘ Processing
* Where eye is directed
* Focal length of the lens _

retinal stimuli.

Biology implies R-S rather than S-R loop!



INVOLVEMENT

Does your app/web site:
1. Dominate the interaction?
« Modal questions
« Flashing ads
e Pop-up windows
« Unwanted audio/video

2. Invite contributions?

« Comments: Can say something
Votes: Can express an opinion
Links: Can add a link
Pictures: Can post a picture
Videos: Can post a video

Successful software lets people add value!

feedback
control environment
system actions
Person Software

In human-centered computing the software is
the feedback environment



PART 2: DRIVING THE FEEDBACK LOOP

ol

A feedback loop circle can start anywhere!

* |PO: Input-Processing-Output, so data directs the
loop? Just a1

« Mechanistic view that input causes output Do It
« Sit-in-office spreadsheet managers
« Software that spies on what people do
« OPI: Output-Input-Processing, so actions direct the
loop?
« Do things and see what happens
« Walk around managers “How’s it going?”
« Software that asks people to help
In between S and R Is processing, giving:

* POI: Processing-Output-Input, so the person alters
output to get a desired Input.

 Purposes and goals drive the feedback loop.

Recycling is a feedback loop



BIOLOGICAL FB LOOPS

Homeostasis: System maintains a constant internal state.
« Rats search for food until full.
* Robots search for a power point until recharged.
* Webbots search for information until satisfied.

* Flying drone bots recharge by sitting on power
lines.

e Life is about maintaining temperature, glucose ...

Autopoiesis (Humberto Maturana): A system creates Cell Mitosis is life creating itself.
itself by:

» Self-regulation (homeostasis)
 Self-direction (autonomy)

feedback
(prireiiging) / The brain controls
nereases our glucose level
m Eating

(response)

Glucose Level (stimulus)



https://en.wikipedia.org/wiki/Autopoiesis

MANAGEMENT FB LOOPS

S-R theory: Workers, like donkeys, must be forced or bribed.
* Theory X: Drive workers with reward/punishment.
Human centered: Workers, like children, are a good risk.
* Theory Y: Enable workers to innovate and create.
A combination: Workers need incentive and investment.
* Theory Z: Incentivize and enable workers?
Why do people change jobs?
* Physical reasons: Health, sleep, risk ...
* Information reasons: More money, less costs ... ...
* Personal reasons: Learning, recognition ...
« Social reasons: Family, friends ...
Why do people change software? The same!

» Social systems are people communicating (Niklas
Luhmann), so social and personal factors count more when
people use them.

‘Theory X’

Vﬁg&men/

Theory X - authoritarian,

‘Theory Y’

\s/

repressive style, Tight control,
na development. Produces
limiteg, depressed culture,

Theory Y - liberating and developmental,
Control, achievement and continuous
improvement achieved by enabling,
empowering and giving responsibaity,

I

staff
management
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CYBERNETIC FB LOOPS

Simple causality doesn’t work for feedback loops.
* Input causes output, output causes input!
Cybernetics a new type of causality:

« “... controlling the system by reinserting into it the results of its past performance”
(Wiener)

* Problem: Steam engines generate enough power to explode.
« Watts governor: Power output governs steam input via a set value.
The system cause is the loop control parameter, i.e., the processing.

Power output
Feedback (senses)

Governor

I iIncreases
(processing)

Steam Input
(effector action)

Start/stop




THE BRAIN IS PROCESS DRIVEN

—> Output

Feedback loop is initiated by 3 types of processing: si%té?a
« Sensory processing (fore-brain) 5
» Based on sense data and symbolic processing State Environment
« Can’t speak or think without it Control € <
« State processing (mid-brain)
* Based on processing of inner states Sen;ory

« Can’t understand others without it Analysis '_L +
« Motor processing (hind-brain)

» Based on generating feedback

e Can’t walk without it, or click a mouse

The brain is a

_ way of
« Each FB loop center has its own controlling the
* Input channels feedback loop

» Cerebellum receives location information.
e Output channels
« Mid-brain can create hormonal states.
Plus each center has its own intelligence, knowledge and memory




PART 3. PURPOSE

Drive: A desired inner state
» We call the state we want happiness.

Goal: A desired outer result
« Say, a big house and pretty wife

Purpose: Adrive linked to a goal is the pursuit of happiness
« Only purposes explain human behavior:

* To entertain can be offering food, singing,
making a joke ... nothing in common but the purpose

Purposes cause actions

* |s going to a restaurant to eat food the future causing
the past? No!

» Athermostat set to a future temperature alters heat
now.

« A desire to eat now makes me eat in the future.
« Purposes as FB loop parameters define us.

Our purposes define us.

SELF-

ACTUALIZATION
Pursue Inner Talen!
Creatvity Fulfillment

SELF-ESTEEM
Achievernent Mastery
Recognifion Respact

BELONGING - LOVE
Friends Family Spouse Lover

SAFETY
Secunty Stabilkity Freedom from Feor

PHYSIOLOGICAL
Food Water Shelter Warmth

\ )




PURPOSE UNVEILED

Drives as desired inner states can be:

« Genetic or hard-wired: e.g., hunger, sex, curiosity

 Learned or acquired at run time: e.g., money, happiness

» Cultural or from a common library: e.g., racism, sexism
Goals as desired outcomes can be:

» Defined: One knows if they are achieved: e.g., to marry.

« Undefined: The goal posts can move: e.g. to find love

« Impossible: To find a unicorn, to change others

* Nested: Get a degree to get a job to get wife to have sex.
Purposes as goals to satisfy drives can be:

« Conflicting: To nurture my son and dominate him

« False: To feel 100% safe — but what if a meteor ...7?

 Redefined: Happiness isn’t a goal one can pursue
but a state of mind that arises.

HaPinLss is

a state of mind




HAPPINESS

Happiness: A feedback loop parameter:

 The ultimate purpose (Socrates): Happiness is what
every person wants.

» Absence of pain: Happiness is having no pain.

 Hedonism: Happiness is experiencing pleasure, but R
pleasure is like a knife that dulls with use. RS ARE YOU

HAPPY? &=

« Struggle: A job well done is its own reward.

 Meaning (Victor Frankl): Happiness is choosing a
purpose meaningful to me

« What is life’s purpose? Life asked you first!

 Know the self (Buddhism, Hinduism): Who is turning
the feedback wheel?

* “Happiness is the absence of striving for happiness” ! gl 000w
(Chuangtze). S aa” g " Y
The Internet is full of people looking for happiness. mpnma ‘ @ Wil

« Can a web site change an inner state? Absolutely! WHHTEVER 8
YOU'RE DOING.




The Internet is changing humanity one inner state at a time

Cornmted bey Sdawy Yuresh



WHAT PEOPLE WANT

People can use software to:

Get information (wikipedia)

Feel good (music)

Keep up to date (news)

Be sexually aroused (pornography)
Discuss ideas (chat rooms, boards)
Follow social trends (Twitter)

Learn or teach (Moodle)

Relate to friends/family (Social networks)
Make business connections (Linkedin)
Forage for stuff (Amazon, Ebay)

Make money (NASDAQ.com)

Nurture others (tamagotchi - digital pet)
Look at others (lurkers, voyeurs)

What human drives is your software about?
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What do people want?

Tamagotchi
appeals to our
desire to nurture




MAINTENANCE OF THE AIM

The first rule of war is: Maintenance of the aim

If you don’t know where you’re going, you

probably won’t get there. What is the aim?

Define the product purpose before you begin design. g e @
MANAGER. . .°
To make money alone is a primitive purpose.

Need a higher purpose stated up front
« Health: Wellbeing

« Education: Understanding

* Business: Synergy

« Politics: Service



SOFTWARE SHOULD PUT PURPOSE FIRST

What do people want?
« Gain: What outcomes or states do they want? ‘
« Loss: What don'’t they want to lose? Identity, peace
« Maintain: What do they want to keep? Privacy, safety
How can technology mediate that? 2
« To maximize only my profit isn’t sustainable.
« Ahigher purpose can be shown to staff and A a Bgh s
customers! - Robotized purpose
- BMW: To help people experience the joy of driving
« The Container Store: Get organized, be happy.

 Google: Make the world’s information accessible to
all.

« Apple: To make technology people love

« Uber: To connect drivers and passengers

« Can hire people with a common purpose
Purposes motivate people in a way that nothing else does.

\

(=

l,.

J
v

PGS



SOCIAL SYSTEMS

Social system: A set of people interacting
according to common beliefs including laws, &
norms, rights and roles

Social purpose: A purpose of a social system
Sustainable social purposes:

« Justice: An act’s consequences should
accrue to its actor.

* Openness: Knowledge is shared freely
(science).

« Transparency: Of community governance

» Tolerance: No personal attacks on
minorities.

« Synergy: Maximize the gain for all.

Socio-technical systems are technical systems
that succeed by mediating a social system.

What is your social system?

Social Systems

e

) David // Armano  darmano.typepad.com



SOCIAL DEFENCES

SUtllslmmeeet s synergy  Examples  Defecion

SOCi3:| defences just as 1611 TSI Email, Chat, ListServ, IM Spam. Spammers (spam filters)
physical systems need Learn Moodle, Blackboard Plagiarism. Students copy (turnitin)

physical defences DO wikipedia, Tiddlywiki Trolls. Wikipedia monitors “trolls”
Friend Facebook, Myspace, Bebo Predation: Banish predators

Digg, Del.icio.us Advocates: Mark their own web sites

Play 2" |ife, The Sims, MP games Bullies/Thieves: Rob newbies (“safe” areas)

Social defences protect
against defections that

destroy trust
Trade E-Bay, Craig’s List, Amazon Scams. Reputation systems cut scams

Work Monster Faking. Padded CVs, fake job offers
Download Webdonkey, Bit-Torrent Piracy. Society’s copyright laws
Publish Flickr, YouTube Offensive: Editors remove items that offend.

Defections like lying,
cheating, stealing etc.
collapse social systems,

online or offline. Advice Help boards, AnandTech Confusers. Put old questions in new
threads.
Socio-technology needs Discuss Slashdot, Boing-Boing Caviling: Karma systems deselect negativity.
defences against trolls,
J Follow Twitter ldentity theft. A persona is hijacked.

cheats and predators.



DECLARATION OF ONLINE RIGHTS

Privacy: The inalienable right to control personal data.
* Choosing to appear in public or publish in public

 Expect fair use: e.g., CCTV video is only used for
security by the state, not for profit ...

Accountability: All digital rights must be allocated to
people.

* “The computer did it.” is never an excuse.

Freedom: An active online persona should not be a slave,
cf. your online persona sending messages itself is a zombie
slave.

Ownership: Who creates a thing immediately gets all the
rights over it.

« Who creates a photo or video and posts it online
initially owns it
* | may then choose to re-allocate the rights

« Acreation space (Facebook, Youtube ...) may have
creation conditions agreed in advance

See our papers on developing universal online rights that
can be implemented by a common access control module

How human rights are drafted



DIGITAL WILLS

What happens to all your online stuff when you
die?

A digital will lets you pass rights to someone
else

Managing your account > Editing your account

About Inactive Account Manager

Inactive Account Manager is a way for users to share parts of their account data or notify someone
if they've been inactive for a certain period of time. To set up Inactive Account Manager, go to
www.google com/settings/account/Iinactive and click Setup

How do we detect activity?
We look at several signals to understand whether you are still using your Google Account. These

include your last sign-ins, your History page, usage of Gmail (e.g., the Gmail app on your phone) and
Android check-ins

+ S0ogle’s Inactive Account manager

« Facebook’s legacy contact
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English (UK) d contact?
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What is a legacy contact?

A legacy contact is someone you choose to look after your account if it's memonalized
Once your account is memorialized, your legacy contact will have the opfion to do things
e

= Write 3 pinned post for your profile (ex: to share a final message on your behalf
of provide information about 8 memorial service)

= Respond to new friend reguests (ex: old friends or family members who weren't
yet on Facebook)

= Update your profile picture and cover photo
You also have the option to allow your Jegacy contact to download a copy of what you've

shared on Facebook, and we may add additional capatsiities for legacy contacts in the
future.

Your legacy contact can't:



PART 4. FEEDBACK ELEMENTS

WARMER OFF HI MED L

\

Feedback (FB) loop elements:
 Environment: That changes: e.g., the weather

« Sensor(s): Register the environment: e.g., eyes . _ ‘ S
 Control: By sensor data + knowledge directs effectors \ _ |
« Effector(s): Change environment: e.g., hands, feet - L

Heating system:

Sensor: The thermostat

Control: Records a desired temperature
Effector: The heating system itself

Thermostat senses the temperature; the control stops
or starts heating based on the desired temperature. Heating Control is a feedback loop parameter

Human feedback loop:
« Sensors: The senses
« Control: The brain
« Effectors: The muscles

—

-
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SEARCH EXAMPLE

Search loop elements:
« Effector: Typing search text
 Environment: The world wide web
« Sensor: The result list
e Control: Search purpose
« Output driven: Act first then get a result.

How search is evolving:
 More senses: Image, video and sound results
« Easier effects: Autocomplete, did you mean?
* More effects : Search for pictures such as this
* Feedforward: Weather, news or sport default
* Rerun the loop: Search within a search
« Remember: Advise me of new results by email.
« Extelligence: People who searched for xxx also sought

« Learning: Thanks button option vs. rate result demand

human being can freely
share in the cum o @ll

knowledge

Free access to information
— and disinformation!



A COMPARISON

Heating system: Biological system:

* One input (temperature) « Many inputs (senses)

* One output (heating) « Many outputs (muscles)

* One desired state (temperature)  Many desired states

« Controller knowledge is « Controller knowledge is
* Pre-set: Default values « Genetic: Built into our genes
« Acquired: Owner specifies « Acquired: As we are taught
« Social: Community can alter it? « Social: The current culture

* One controller * Three controllers (Intellect, emotions, will)

« Passive to its environment  Active to its environment

« Can’t guess (feedforward)  Predicts (feedforward)

Can’t alter itself (learn) * Alters itself (learns)



GIVE FEEDBACK

Without feedback, people try again.

« Load-up splash screen avoids multiple starts.

« My wife downloaded an update over ten times.
Without feedback, people exit the loop.

» Restarting during a software installation can be fatal.

* If nothing happens, how do | know the system hasn’t
hung?

Feedback includes: ()
» Areal progress bar (that changes)

A report of progress milestones

Entertainment or information during the event

Offer to run in the background DONOTD\SCO |

Give partial results: A one-second search that gives a THE POVER My |
thousand hits plus a More option is better than a 10- |
minute search that gives a million hits.

Give feedback or lose the interaction!

Warning to not turn off!




DYNAMICAL SYSTEMS

Dynamical system: One whose parts autonomously act
or interact over time—e.g., the weather, a forest

Snowball effect: Small initiator has a big result in time
» Tornadoes begin as small swirls of air.
 Tiny seeds become great oaks.
Amplification: Each cycle increases the effect.
» Seeding: A speck of dust crystallizes a saturated
liquid.
« Broken windows: Small crimes create bigger
ones.
* Vicious cycle: Negativity creates more negativity.
* Virtuous cycle: Pass-it-forward; give back to life.
Socio-technical systems are dynamical. How systems grow like snowballs
* One video, tweet or song can go viral.
« One negative comment can cause an uproar.
* One person tells 3-10 others who tell ....

-.";‘~‘b- T



FEEDBACK HELIX

Purpose

Add a time dimension to a feedback loop, and it
becomes a feedback helix.

* Life is feedback over time.

« Computer games are feedback over time. Inputs
Students who:

« Struggle to input a textbook for an hour a

night;
* Can build a virtual civilization or shoot @
zombies for 4+ hours/night!

* Why?? Responsive software vs. passive
book.

Each loop compares actual input to the intended
goal.

« Reach for an object, see the object-hand
discrepancy, then adjust.

* Is your website/app “just a pretty face?” Feedback




GAMES AS FEEDBACK LOOPS

Turning a feedback (FB) loop is what we do.
« Chatis an FB loop.
Games as FB loops vary by:

* Purpose: Combat, build, nurture, explore,
acquire, relate

» Cycle control: Real-time vs. turn-based

« Result variability: Random events? Luck

« Result time: Strategy vs. action

« Community: Single player vs. group, MMO
 |dentification: Role-playing avatar

« Motor skill: First-person shooter, click E-sports
speed

* Intellectual skill: Puzzles, patterns
« Just one more click




AN EXAMPLE

Civilization Beyond Earth is a
popular turn-based strategy game
built by a very competent team

« Contrast problems
 Miasma hard to see
* Roads hard to see

* Feedback loop problem

« Automatic jump to next unit
makes the feedback cycle easier

« A player gathers units around a
city to attack (purpose).

* The game next jumps to units all
over the map!

* Nearest unit cycle would fix this.

* Programmers don'’t recognize
that people work in a feedback
loop

Can you see the roads?



TIPPING POINT

Catastrophe theory: Dynamical systems are non-linear.

A straw breaks the camel’s back; a rock causes an
avalanche.

 Little causes can have big effects.
Tipping point theory: Change is invisible until it “tips”.
* One speck causes a saturated liquid to crystallize.

 Social discontent, like saturation, builds up slowly
unseen until a small event triggers a major change.

* Killing Archduke Franz Ferdinand caused World War
’ | | | TIPPING POINT
» One person triggered the Arab Spring revolution? Sometimes leaping i the answer
Law of the few: 20% of people cause 80% of change
» Connectors: People who introduce people
 Mavens: Experts who share knowledge He started the
« Salesmen: Persuaders who convince people Arab spring

* Lurkers: People who just look are the vast majority
(909%0).




PART 5. LOCUS OF CONTROL

Locus of control: The initiation of a feedback (FB) loop
« Determinism: The environment initiates
« Humanism: The person initiates
Not everyone wants full control
« Children don'’t expect control.
« Gamblers imagine control.
« Adults like to be in control.

Control isn’t always good, e.g. Joseph V. Brady’s executive
monkey experiment:

« Two monkeys were given electric shocks unless they
pressed a lever.

« However, only one monkey’s lever worked.

« The monkey in control (the executive) got ulcers.
* In a negative environment, control hurts.
* In a positive environment, control helps.

The Wellness Syndrome: Unrealistic expectations of control

over our bodies create guilt, worry and anxiety.

control

L —

Are you in control?

Is this monkey?



WHO CONTROLS ONLINE SOCIAL INTERACTIONS?

People share control in social interactions, e.g. a
conversation should be mutual, so people online don’t
like: Giving Choice
* Being forced: To update, to register ...
* Being nagged: To update, to register ...
» Polite Computing: Software that respects people
» Asks if it can do things Legal aCtS
« Remembers what you did last
 Selfish software runs itself at every chance. } o
Who controls the HCI interaction? Criminal acts
« Directed: The system can require a response Taking Choice

* For non-experts or in a security case: e.g.,
banking
« Guided: The system suggests a response

 For adults who can live with their choices: e.g.,
travel
 Responsive: System does as it is told

 For people who know what they want: e.g.,
browsers

Social
Benefit

Polite acts

>

Selfish
Benefit

Polite acts repair the social fabric
that criminal acts rip apart.



WHEN SOFTWARE TAKES CHARGE

When software initiates tabs, windows or apps, we say
Whoa!
* | own this computer; | paid for it to do what it wants?
» Civilization is based on the idea that just because you +\ | — - o
can doesn’t mean you should , i.e. might is not right g Answer Now and Earn
- . a FREE $50 GIFT CARD
« Software doing whatever it can is anti-civilization. : tg\
» Fortunately, technology gives as well as takes: " \1
« Browsers defend us against unruly web sites.
« Back button is a browser undo.
« Task manager (ctrl/alt/del) makes apps listen.
« MSConfig controls unruly startups.

People want choice over products they buy.

* Netflix: TV when | want
« Smart TVs:

* |If they can observe my hand wave, hear my speech
and upload any of that data without asking, then there
may be a foreigner in my living room! “Trust us” is not
good enough.




INSOLENCE

Insolence: Showing disrespect to another’s choices
« Challenging another’s decisions for no reason
« | don’t value your choices means | don’t value you.
Software that unnecessarily questions decisions is insolent.
» Are you sure you want to leave this web page?
* Do you really want to log out?
* Do you really want to move this file to the recycle bin?
Software should only confirm a choice when it is:
* Irreversible: Clear trash? Overwrite file?

» Serious: Reformat disk? " UPSmart20001
- State if irreversible. f |
« WARNING: Formatting will permanently erase all @ e yousure to quit Upsmartzo00r

data on this disk!
» Use color, capitals or sound to indicate serious.
 Give details in a “More” button.

0

Lesssn

Why do you always question me?



SOCIAL TERMS

Affordance: An invitation to use
 Buttons invite pressing.
« Handles invite holding.
« Babies invite affection.
Accommodation: People adapt to technology:
» We get used to stupid TV controls?
* You get used to hanging if they leave you long enough.
» Given choice, the strong migrate.
Appropriation: An unintended use
« TV control: Can mute the ads, channel surf
* Mobile phone: A shopping mall wife-finder
* Photo receipts for online tax return
» Flash protests: Firechat — Off-grid system via local Wi-Fi.

* Unintended consequences: If the US appropriates the Internet,
others will build their own, killing the WWW.

* China appropriated Western technology — give us a factory to
see.

This technology doesnt



PART 6. THE FEEDBACK PROBLEM

Failure happens for two reasons:

Stimulus-driven systems are always after the fact. 1. Do_ing_ WithQUt thinki_ng.
- The heating system turns on after it gets cold. 2. Thinking without doing.
« It turns off after it gets hot.

In evolution, it pays not to wait for negative states to
occur!

« Start the feedback loop with a prediction!
* Find the enemy before they find you.
« Skilled actions use anticipatory schema.
* It Is better to do something than nothing.
Designers:
« Should you wait for complaints or request them?

 Those who do something may lose but those who do
nothing always lose.

» Past businesses that ignored opportunities:
» Word Perfect, Visicalc, Friendster, Myspace

 Yahoo turned down the purchase of both
Facebook and Google




FEEDFORWARD

Feedback: React to stimuli after the event.
Feedforward: Act before things occur.
* The system acts first then adjusts.
» Restarts if the first response isn’t in the ballpark.
* In this way, people can get a reaction time of zero!

** Start Loop Herel Feedforward is how
Feedforward controller *** ) goalies save penalties
—>
control initial state
If a major continuous control

discrepancy

Motor system

v

continuous
feedback

Sensor

A

Motor controller




ACTING VS. REACTING

Feedback reacts; feedforward acts.
* Reacting
 Pull back from an attack.
« Avoid all pain with painkillers.
« Kill all bugs with antibiotics.
* Deny any criticism.
» Avoid all negative feedback.

« Acting
* Move into attacks (Aikido).
* Pain is your bOdy’S advice. Bacteria are not
- Bacteria strengthen us (our biome). always bad.

* Criticism (review) improves thought (science).
» ALL feedback is useful.
« Weightless astronauts become too weak to walk.

Use enemy attacks.



HANDLING NO RESPONSE

NoO response is aresponse! by Wesley Fryer A
* In my Access database class An open-ended survey about gasoline prices. MyVoice page
» The young clicked and got a database lock. theoibagiienftalEid Do Rt it View more
« A mature lady just looked and read for 40 mins il
— she needed my attention.
* |In triage, the quiet ones need help. Share B
* The response that hung my interactive system Copy link and Share  voicethread.com/share/284965/

was a person doing nothing for 20 minutes
Software responses to inaction:
» Ask: Are you still there?
 Offer: Do you need help?

J Suggest: Here are some OptiOﬂS. " ﬁma@@mm
there

Invite your friends or Send in an email

« Encourage: Don’t worry, you can’t break me. o @Gﬁﬂﬂ@”=l®?®l 91Dect20 M-Em
« Security: Banks log off or exit you. @m %wﬁé‘%ﬁ@m
- Comments: No one wants to be first Somment

(seeding).

 Personalize: Seeing a known face increases
the likelihood that an email, say, will be replied
to.



LURKERS?

Lurkers: The software community calls people who look
but don’t contribute “lurkers”

* Most people learn from life that they are ordinary,
so they doubt, distrust, lack confidence, worry, etc.
for areason.

Spectators: Like to watch what they cannot or dare not
do.

« Are spectators at a football game lurkers?

» Are people watching TV lurkers?

 These are wrong expectations.
Spectators contribute by:

* Looking: Viewing is an act (number of views)

« Applauding: Clapping (number of likes)

« Recommending: Telling friends (adding links)
Most spectators like:

« Anonymity: Lest they be ridiculed, disparaged or
attacked

« Recognition: As part of the group

Many people like to watch others play
video games on YouTube?



SPECTATORS AREN’T LURKERS!

Calling spectators lurkers
llustrates how damaging a
technology centered approach is.

Imagine if sports organizers
routinely called the people who
attended their events lurkers!

Or movie producers, or teachers,
or actors .... ?

Are all these people “lurkers”?



STATE FEEDBACK et dlaras T

mean?
Inner states: Define purposes and goals.
» Kinesthetic state: Muscle feedback

 Lets us shower in the dark or do a back flip (fast motor

loop)
* Emotional state: Learned hormone reaction

» Fear predicts danger. It means this
Technology inner state is equally critical
« Hardware: Drive light, Router light, Temperature, ...
« Software: CPU use, RAM use, HD write. Modem use
» Speccy: Reveals my system’s inner state
* Don’t restart a computer that is writing to disk!
« Systems that predict failure can be repaired beforehand!
« Computers with state feedback cost less to maintain.
« Always show the current state!

= ke L |
» Technology that is understood by people always works SERV!

better that that which hides its state from people. | know what this ENGIN
means! =188

S A S I AT A R AR R W R W e e e

Piriform Speccy

al Kanal DDR3 @ 665MHz (9-9-9-24)

"OMPUTER INC. ET22201 (LGA1155)

Audio
Realtek High Definition Audio




PART 7. NAVIGATION * Jm Mntengase oh & S

e s ESTE

-

Successful navigation requires: This
» Destination: Where you want to go navigation
* Current location: Where you are now works

« A map: That describes the space
« Aweb site is a space
« A document is a space
Without a:
« Destination: We have nowhere to go. This navigation doesnt
e Current location: We are lost.

¢ Map: We don’t knOW the Way' @C/‘vl I, » Computer » Volume(D:) » xampplite »
People wander about websites to: i a
- Find a destination they want. s ) o P e ”%
. I downtosds |- cgi-bin 1 sendmail %% my=ql_stop.bat =
* Build up a mental map of the space. T E [y s By
E  progrmme || licenses | webdav B serviceexe
» Sunday drivers, Internet wanderers L Secondtite s el e
. )i temp L per 5y apache_stop.bat xampp_restant.exe
and foragers like to explore i v - S Gl
L xampphte Loph min & msver?l dl xampp_stop.exe
* In No Man’s Sky, you can name a e - " :
new planet you find v




GETTING LOST Losing yourself

Lost: Not knowing where yourself or something else is
« People can lose:
 The cursor
* Move mouse randomly to restart feedback loop.
The current directory
* Don’t see the open folder context
The focus window
A hidden modal error window (Alt/Tab)
A download that goes somewhere
* Download it again unless the Browser | y
remembers. " Rt |
An email attachment — doesn’t tell me where it went. b
- Saved to the default (huh?) directory -
Last edits: | loaded and updated an earlier version | & P 4 : |
instead. 1%
An email: It went into my spam folder! Losing a file

[ ]
TLE




SPACES

A Space: That which contains an object
Can have dimensions:
 1D: List, drop-down box, sequence
« 2D: Clickable graphic, menu hierarchy
 3D: Virtual space, second life
Allows movement:
» 1D: Forward-back, up-down, left-right

« 2D: Two of above, allows rotation, area, path
 3D: Three of above, allows levels, volume, helix

Location:

 URL: Text based meaning for a web location

» Breadcrumbs: Is also meaningful

 Map dot location: Plus direction facing?

Extelligence: Social space knowledge

>
4 D X G G
"K’ StopfReload ,..m,e£ea,

Back and Forward
Exarrsie Dommien

i L L e T N R S
M- P - r

Brazil

China. ..
Indlalu dones

N OLr [+
<J§"?3

AAr
A
fexico

P -lkistdll

‘])t:. i btq E ) Vvietiram

» Tag clouds — Follow established community paths

— Ways of
navigating

—’n ppines

A tag cloud



MODES

Every cursor
Mode change: When the feedback loop is changed is a mode.

My mouse doesn’t work!

« Explorer: You are in edit mode - press Esc twice
to restore the file name and return to browser
mode.

| can’t edit my Moodle files.
* You aren’tin edit mode, ...
* Photoshop
* Every cursor is a mode (different FB loop

rules).
Technology with many modes is hard to learn. S S
o o o G\‘M\ 0
 Minimize modes B, swcsee  Ebe
. - Share sheotng Made )
e Easler to use Mg tee 16
- Easier to learn | e

« Tell me when the mode changes! e.g. background

change Am | in record mode?

« Always show the current mode.



PART 8. SCREEN CONTROLS

Controls allow acts.

* To stop WW2 fighter pilots crashing
expensive planes, studies recommended:

Put controls by the controlled.
Make controls cue actions.
Make action effects intuitive.
Provide continuous feedback.
Reduce feedback modes.

Allow for play.

* The crash rate dropped significantly.
The same rules apply to screen controls
iIncluding:

* Push-button, drop-down box, popup

menu, tabs, sliders, handle, checkbox,
edit box, list, radio-buttons

2B oAl g o ) [

Software controls!



1. PUT CONTROLS BY THE CONTROLLED Toolbar confusion

g G T e g e T
B ‘5\7"% G 10D o

DL apiap

File Edit View Layer Settings Plugins Vector Help 1 2

All controls in one place isn’t easier for people! ———— o =
« What causes what is unclear. =i ‘i St R 1 - ! g]m @ g &
* Press each one to see? No! PR DEPRE <« 1 @% e = f |
- Could exit the field @R PID oG @ 2\
» Could change mode 2 PWNAGE Viow on Gittioh,
« Contextual tools must be constantly redrawn. , ,
- - - ..l styleguides Open in Explorer ™9
On-demand (right-click) context menu is better. P P i
 Select screen object then act on it. e Open in Git Shell
« Sound controls by the sound icon. 2 PWNAGEwiki RaoUa 9

 Select a graphic object.
* Intuitive size/rotate handles appear.
Keyboard design
* The Capslock key isn’t near the Capslock
light.
 Insert mode key next to navigation keys!

« Overwrite mode: Typing overwrites vs.
Inserts

Contextual controls

Keyboard controls Graphic controls



Core
Libraries

2. CONTROLS CUE ACTIONS el W

\

e Cursor cues (affordance)
* Pointer cursor cues to press or activate.
 Hand cursor cues to select, grasp or move.
« Text entry cursor invites typing.

 Buttons cue to press.

 Must project up in 3D ——“—m( S T — '
- We don't press flat pictures. o HE S
« We don’t press backgrounds. : "‘:‘*G S o é%*im
» Underlined blue text cue to press for a link.  eEes | stz ‘:“"“"" i
* Objects laid out cue to: p ===

» Touch (select with pointer cursor) What file starts the app?
* Drag and drop (hand cursor) R 1
SR

» To receptacles—e.g., trash can
* Apps cue to double-click to start
» What file is the app that starts things?

* Incompleteness cues to cursor offscreen for the
rest.

 Microphone moving forward cues to speak/ record.

Am | being recorded?



» Color: Greenis Go; red is Stop.
* My TV indicates On with six red lights!
Some conventions:
« Select: Click to highlight. I touch.
« Activate: Double click to open, edit. | use.
« Menu: Right-Click Click-Hold, Smart-Left gives choices. | look.
 Go back: Esc key, Alt/F4, Rt-Click-Hold, Smart-Right. | leave.
« Home: Windows key, Apple key, Smart main. | return.
Making a control unintuitive
« Ipad: Four finger pull task manager
« PC: Ctrl-Alt-Delete! cf Esc-Esc (Exit-Exit)
* |Is next window Alt-Tab because it is dangerous?
Denying human control is the real danger.

3. INTUITIVE ACTION EFFECTS
Action/result link should be obvious.

« Joystick: push = down, pull = up 1

« Switch: In Europe Down is on. In US: Up is on! '

« Button: Press down to turn on. |

]
. |
]
s




4. ONGOING FEEDBACK

Ongoing feedback lets people catch errors:
« Confirm print format in advance

* If | drag and drop a directory instead of a file,
the copy feedback lets me stop the error.

« Cancel-stop lets me halt it in progress.
« Cancel-Undo lets me reverse it.

 In Word, the Edit menu displays the reverse
act to be clear, while Ctrl/Z just does it.

Use background for analogue feedback.
« Screen gets redder as computer heats up.
« Smartphone whistles if a message arrives.
« Screen dims if you don’t pedal for a while.
* Gyms already use exercise for energy.
Feedback matters: http://www.uxmatters.com

Sien

Mt 43 A
F arE L Pt e
MR F. "3

Lo b wniamind
— BNV ety X 1o pear pae
oy et et
-' .

| Porvwr Segrisice

- —— -

—— -

Powerpoint Print function feedback

1o 2 Minutes and 30 Seconds Remining

Copying 2,228 items (712 M8)

from Desktop (Desktop) to Local Disk (D2 (D)

About 2 munutes and 30 seconds rermnaining

¥ More inforrmation




5. REDUCE MODES

Many modes problem
« AWW?2 altimeter dial had three needle modes:

« Small hand is thousands of feet; larger hand is
hundreds, and long, thin hand is tens of thousands of

feet.
e Cf a watch’s hour/minute/second hands

« Second hand is very thin; hour hand is short and
fat.
* To indicate multi-mode values:
» Use a slider plus chevrons (A), pips (*), or bars(])

Complex software for CAD, sound, video and pictures was
used only by an elite until HCI innovations introduced it to

the public:
» Audacity and Garageband for sound

 Moviemaker for videos
* GIMP for Photoshop?
« Easy to use CAD?

IS reading
§ 10,180 feet.

General Fire Department
Rank Insignia

Chief Chief or Deputy Chief Deputy or Assistant Chief

&liinm il &l
EV| ‘% | g

Lieutenant Firefighter

Captain

=1 ==



6. ALLOW PLAY

Under stress, dominant behaviors assert.
* Play is action without stress.
Reducing fear allows new alternatives.

» To relax when falling (drunks and babies survive crashes)

Software functions that support play
* Undo (Ctrl/Z) to fix smart errors.
eForj=landl=1leti=i+1...

» Word table, graphics and renumber errors

Safe areas

« Game experts looting newbies kills participation.
« Sandbox area for newbies to learn in

Buddy/mentor systems

* FAQ to answer common worries
Moderate negativity

« Stop trolls killing discussions.
Confirmations

» A post only goes public with my consent (YouTube).

Strong

Performance

Weak

Optimal arousal
Optimal performance

Impaired performance
because of strong anxiety

N gt

Increasing attention
and interest

Low

High

Arousal




PART 9. DESIGNER NOTES: FEEDBACK

Purpose first

« Why did you build this system? Why do people come to it?
Invite a response.

* Invite people to turn the feedback wheel — or lose them.
Respond to no response.

* Encourage, note, list options, offer help, log off.
Be polite.

 Side flags, not modal nags or interrupts, remember.
Support navigation

« Give current location, a map and a destination choice.
State feedback

« Current state, goal progress, help feedback spirals
Deny defectors

* Rules, laws, norms, procedures against cheating, lying,
stealing, bullying, libel and other anti-social shortcuts

Social feedback
« Game tutorial vs. text manual, FAQ vs. instructions

At the center
of every feedback loop
IS a purpose.



PURPOSE FIRST

Product-driven businesses assumed - LIVE THERE
a profit purpose, and profit-driven
businesses have to keep that purpose
secret.

Bo‘a(' pMes from local hosts in 191+ countries and experience a place lik

Airbnb: To let people belong anywhere
— this is a goal everyone can get
behind.

Explore the world
S UCh SySte mS need the t r u St th at On Iy See where people are travelling, all around the world.

] P— e
social systems create. !

- Belon
oos = Anywhere '

Changing your purpose is changing
your feedback control parameter!




Home What's On Casine Restaurant & Bar Functions Attractions Premier Rewards About Us

PURPOSE .

« Selling a human purpose

AND BE THE FIRST TO
HEAR ABOUT OUR LATEST
EVENTS AND OFFERS!
VP Gaming
Gaming Machines

= “n BEST WESTERN PLUS P
JBest

=
= Plaza .

« Selling a product
Casino Plaza RESERVAS ONLINE

CASINO PLAZA informa a su juida ckentela caSinn

que en cumphmiento del decreto eI “H
oficialmente puertas al publico & Martes 13 “’ Plaza
de Marzo a las 03:00 am, =T

& NUESINo agradec
de proferonc
andares de diversiin y
en nimeno e un ambsenie sSeguUD ¥
agradable. De la msma forma gracias a todos 168
iaboradores naconales )
26 do produtios v

Jue contnix on pamm Que & servicio
0 sea de calidad total




INVITE A RESPONSE

THE MOMS' & KIDS'

P'agground

e 2011 screen
« Colors convey fun.
 Pictures convey action.
* Headers to links
 What do | DO?

e 2016 screen

 More obvious what to do!
* Tap to eliminate?

WHAT STORY DO YOU
WANT TO READ TODAY?




INVITE A RESPONSE

Put choices up front, not demands to buy.

e
apexcar rentals

the kini )

bome | carnbrates | hotdests | cstons | fags A lerms | Custmec comments | tosrng o | contactus | about apes

soeCE ot holcksys

start here

Iseed 2 mo-al0d gvﬁcc

Piw're starteng m  AQCUENE Arport Z
mﬁg%g':;j&xlﬂ —_:Lm
2 enteg « ACUBNS Arport =
e 2 (o] vy 5] 2 [5] ‘v jaten
porth saland
il Yo v vlng
sonth land

sart by MOSI poguler E

apex car rental in new zealand
Aper 15 New Zealand's largest mdependent car rental
company and offers 2 large Seet of new and iate modal car
hure 0pB0ns wilh DOM JutD aNd Manual YaNsMISSIoN

All advertised rates include GST, msurance and unlmited
bdrmatras
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pleass ciick here 10 check
mlmmlmlﬂnlpﬁ“’)”\ car hire rates and
(,-”’#‘? Eradatiy
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/

pckup dase | location
% v] oy o] B o]

Yo% car rentals

A .(3' "'l.. "‘J.

uckland

ffordable Rental Cars Ltd is located in Auckland, New
ealand. Since our humble beginnings 23 years ago our
sion (as our name tells you), is offering our customers

don’t only offer you cars. we also offer trucks, trallers
nd van rentals,

If you want to rent a car you can choose between nine
vehicle types (to suit all budgets and requirements):

Economy Car Rental - From $19 a day all inclusive
Touring Car Rental - With a littie bit more comfort
Premier Car Rental - Affordable luxury

tation Wagon Rental - For that extra luggage space
x4 Car Rental - |f you're going on a true New Zealand
venture and need some extra power under the hood
Family Vehicle Rental - People movers for the big
family or large group of friends

Minivan Rental - 11/12 seater minivans great for
porting teams or group outings

an Rental - Hire a van for some extra storage space
Truck Hire - Fumniture truck or flat-deck truck rental at
reat prices

well as our nine types of vehicle Affordable Rental Car
ffer trader hire starting from just $20 per day all inclusive
Auckland Trailer Hire

e’re a proudly New Zealand owned and operated family
siness and we're dedicated to meet your needs and

e you car rental experence as easy and comfortable
s possible

el be there for you if you need help with your rental car
New Zealand driving rules or directions to your destination.

If you're flying to Auckiand we aiso offer 3 free City picku
arvport pickup service

Affordable Rental Cars — Car Rental

f{ordabie, relable rental cars throughout New Zealand! But
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Microsoft’s modal nag

BE POLITE —— S

4 g Do you want to change the color scheme to improve performance?
\

° l Windows has detected your computer’s performance is siow. This could be because there
M IC rOSOft m Od al n ag are not enough tesources to run the Windows Aero color scheme, To impeove performance,

takes control of the try changing the color scheme to Windows 7 Basic. Any change you make will be in effect

untyl the pext time you log on to Windows.
feedback loop and
demands centre stage.

# Change the color scheme to Windows 7 Basic

2 Keep the current color scheme, but ask me again if my computer
continues to perform slowly

« Google non-modal nag

sits politely at the side. ’ :g“" the current color scheme, and dagt how thismessage: |
amn
How do | decis -
 Last century’s software Come here often? Make
vs. this century’s G Google your homepage.
software

Amore polite nag




BE POLITE

Companies require opt-out for choices
that should be opt-in.

If | have to read carefully
« Every installation

« Every update

* Every registration

« Every free offer

To avoid

« Memory hogs

« Data drains
 Message spam

Then | wont install, update, register ...
unless necessary.

v | confirm that the email address above is correct

3

From time to time we aiso send information about products, special offers and
promotions. Please use the boxes below to indicate which ones you would be
happy to receive by email -

¥l Information on preducts that you already have with Westpac

7 Information on products that you don't have with Westpac

v Special promotional offers (advance ticket sales for concerts etc)

¥ Corporate information (Company and investor news, sponsorships & our
community involvement)

¥ Invitations to participate in customer feedback (surveys, polls, banking
feedback)

v Rewards (hotpoints etc)

The above only relate to emails, you may still receive communications by
mail.

4

Please choose your preferred email format -

@ HTML
Plain Text

5
Next Step

We value your privacy - view our Privacy statement

The default is that we will bug you!



NAVIGATION CONTROLS

Text links: Simple, many FAVORITE POSTS
Homeless Experiment
Button bar: Simple, few ¢ - -
. S Ed
Sitemap: Hierarchical, complete ———— Latest Posts  [RE s Most Pogular
n = ¢ ) e Latest Posts

Tabs: Simple, few

Breadcrumbs: Simple, local

Kits  Video' pind Jeve] SIS Marketplace  Forums™ Referen

Home » Server-side Coding » Server Side Essentials » Introl ucing Joomla

Dropdown menu: Needs context

Plus combinations!

Movies, Games

News Main

Headlines Breabing Newves

Video Updates & Mussc Newrs

Interviews

Morvees Newes



NAVIGATION

* Tab menu at top

e Dropdown menu

« Search option

« Text links

« Popular links have pictures

 No broken links

e Me FindSomeone Holiday Houses Hotels & Motels = Treat Me

trademe

Where Kiwis Buy and Sell

Home Browse -~ Sell

Login Register

Christchurch Quake Support

My Trade Me Community Help Motors  Property Jobs

All items E] RISl More options
Buying: Watchlist Won Lost My favourites Selling: Items I'm seling Sold Unsold Cool Auctions View all...

Antiques & collectables

Art

Baby gear

Books

Building & renovation
Business, farming & industry
Cars, bikes & boats

Clothing

Computers

Crafts

Electronics & photography
Flatmates wanted

Gaming

Health & beauty

Home & living

Jewellery & watches

Jobs

Maobile phones

Cantab cricket

$305.00 P | 24 bids |
You vs Crusaders, Black
Caps & White Ferns

Movies & TV

Music & instruments

Pets & animals

Advertisoment

Pottery & glass
Real estate Bmldlng d

Services G

Sports
Toys & models

Travel, events & activities

future

Cars, bikes & boats

Volkswagen Golf GT 2004

Used cars Car parts

Real estate

4 bedroom house in
Franklin

For sale Torent

K telecom™
Jobs *

smartphonenetwork

Six-figure
‘48bs |’

Earmn more with 3 Six-
figure job!

Auckland Wellington



STATE FEEDBACK

Dropbox feedback loop based
on state

Measures progress to a goal

Upgrade account ") Brian Whitworth

c Get started

Recents
You're 2 steps away from a 48 GB bonus

Files

- The steps below will teach you how to get the most out of
N your Dropbox. Finish at least five of them and we'll give
(7| Paper

P you a reward!

= Photos
(7 Sharing Take the Dropbox tour

Links

1 Events () insiail-Dropbox-on your-computes Complate

@

File requests

* GetStarted , w' Pui-filesin your Dropbox fotder Complete

2| 1lpg
Deleted Files Install Dropbox on other computers you use

Share a folder with friends or colleagues

Lo 28
[ Invite some friends to join Dropbox

Help Privacy o~ .
MU U dpjebEE | L) Install Dropbox-enyourmaobile device — _ Complete




SOCIAL FEEDBACK

[0 ResearchGate <no-reply@researchgate.nets 4 Reply 4y Reply All |~ = Forward (8 Archive @ Junk @ Delete M

You’re in the
spotlight!

Go and look
button

We told your
department
friends.

“uicc Congratulations Brian, you achieved top stats last week
10 bwhitworth@acm.org
. To protect your privacy, Thunderbird has blocked remote content in this message.

[ Onnmncatra

Your research is in the spotlight

With 54 new reads, you were the most read author
from your department last week

Go to your stats

Congratulations, Brian. Your achievement is shown on the home feeds of your colleagues
and co-authors, Co 10 your home feed now to see your peers' recent achlevements,

81

_ Qptions



CONTROL

reedowricadioftset ' e[~ brian whitworth Pl D

This take control
website — like many
others like it — has since
died.

. I d . b d
[lled text Is a very dDa %
- - ot OAnPotete ads-2% gooms yio FRER a0d wid commn 1 4 £1 P sl pemnir TV W0ans and vy sem Baied o by

I d d G d D it taaing. O Puie wil i e SOSeE afveidng # § Atou sie brvasts Wik & 4 ey Yk
n ) ¥ ettt Soopefizports wl 21vds roe A Conpirece waopeg ¢ A 8 ot by
neensoredn

Sacpeteien ot (Efvist o be et veraaid tew By A2 © Fewat e’ cte jere

V10 |t e pperiesens e (e 109

By chommyg “Mart™, | represens that | (%) am ot baat T8 {3 sgree tn e O P 10 Lot 1
Coraert 15 Ml DIcePotans 30 1 1amcied LROCDe38 0018 304 SCREE WA BOLITWWS Com.

Repeating text in parallel . e
doesn’t increase the L hee
effect!

, HotZNews.com

~ HOtZNews.com IErise s ~ HOtZNews.com Zmiessss: ~ HotZNews.com



GLOBAL MESSAGES

Games have a global
message system for agents to
talk to us.

Don’t need to use modal
windows for every message.

Put messages from the

software In a consistent place.

e Games that talk to
people do this.

* Why not all software,
iIncluding Windows?

“I'd, like to ask that very same questnon to you.
How did a bunch of stinky:humans manage to reach
.
ISl the sacred Temple of Teleportation?”

& Duta Ooctor Recovery - M Card (Demo)

Put messages in a
consistent place




