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Better than a flying car?

Video camera on windscreen detects
traffic lights and moving traffic

Rotating sensor on
roof generates 3D ﬁ
map of surroundings

Radar sensors - three at the front and one at the bac 5
help determine position
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Background

From APIs to Affordances:
A New Paradigm for Web Services
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50 billion devices by 20207

Connected Devices Worldwide

M2M

PCs

Mobile phones
0

2007 2010 2014 2020

New telecom cycle: 10x devices, 10x industries Erricsson 2011
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150 million disposed in US each year

Gizmodo 2007
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45 billion app downloads by 2016

Figure 4: Cumulative apps and downloads
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4000+ registered services by 2011

500

0 e e e
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Total APIs over time

Programmable Web,
2011
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So...

* Explosion Heterogeneous Devices
* Increased use of “native” apps for devices
 Growth in number of APls/services available

April 17, 2012 APIs to Affordances : WS-REST 2012 8



Problems|Challenges

From APIs to Affordances:
A New Paradigm for Web Services
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Technical Difficulties

* Treating HTTP as a transport
* Loss of Connector-Component model

Client Server
Connectors

(@

Components
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Competing Priorities

* Service/API| Useability
* Long-term Evolvability
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The Time Dimension

e REST Resources over time
* Common Static Constructs
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Transient Devices

Permanent Networks
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Other Disciplines
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Architecture

“A pattern language gives each person who uses
it the power to create an infinite variety of new
and unique buildings...”

- Christopher Alexander
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Architecture

“A pattern language gives each person who uses
it the power to create an infinite variety of new

and unique buildings, just as ordinary language
gives him the power to create an infinite variety
of sentences.”

- Christopher Alexander
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Visual Perception

* The foundation for perception is ambient,
ecologically available information.

» Affordances are all "action possibilities" latent
in the environment.

- James J. Gibson
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Industrial Design

e Seven Stages of Action

1. Form the Goal 2. Form the Intention

7. Ev :.illlllu e the T
ﬂllil:lt:f:ne 3. Specify the

| || ATi-T

€. Intarpret the F
System State 4. Execute the
_Action
5. Perc eivethe
System State

- Donald Norman
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Industrial Design

* Knowledge (“head” vs. “world”)

Knowledge in the World Knowledge in the Head

Learning not required. Requires learning, which
Interpretation substitutes can be considerable.
for learning. How easy it is Learning is made easier if
Learning | tointerpret information is there is meaning of
the world depends upon | structure to the material (or
how well it exploits natural if there is a good mental
mappings and constraints. model).

Tends to be slowed up by
Efficiency the need to find and
of use interpret the external
information.

Can be very efficient

Ease of
use at first
encounter

- Donald Norman
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Cross-Cultural Myth

* “The Hero’s Journey”

* A cross-cultural story rooted in archetype and
metaphor

- Joseph Campbell
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Cross-Cultural Myth

* “The Hero’s Journey”

* A cross-cultural story rooted in archetype and
metaphor

* “Computers are like Old Testament gods; lots
of rules and no mercy.”

- Joseph Campbell
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The Map is Not the Territory

* Human knowledge is limited not only by our
ability to perceive the world but also the
language we use to describe what we
perceive.

- Alfred Korzybski
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The Map is Not the Territory

* Human knowledge is limited not only by our
ability to perceive the world but also the
language we use to describe what we
perceive.

* The ability to function using only a P L
general description of the world &/
allowed humans to evolve.

- Alfred Korzybski
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So...

e Pattern languages
* Perceived affordances

 Knowledge in the head vs. the world
 Communication via archetype & metaphor
* The map is not the territory
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An Affordance Paradigm

From APIs to Affordances:
A New Paradigm for Web Services
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Principles

* Stop programming devices
 Start programming networks
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Principles

e Stop focusing on imperative statements
— C, IS, Java, Python, etc.
 Start focusing on declarative affordances
— HTML, Atom, VoiceXML, HAL, Collection+JSON, etc.

<!DCCTYPE HTHL PUBLIC "-//W3C//D

1

k| "hoep://wew.u3.org/TR/ntwmld/seri
ER<html>

4 <head>

s <title>Example</ritle>

& <link rel="stylesheet” href='"s
il </ head>

5] <body>

g <div aid="header’>

10 <hl><a href=".” title="Back

11 < ;', div>

12 <div id="toolbar">

13 <gpan class="lefc”">Today <sp
14 <span class="right">

15 <span id="cime">inbsp:</ap
16 <gelect id="cimezone'>

17 <oprion value="-12'"> (GHT
18 <oprion value="-11">(G¥
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Principles

e Data is lifeless
 Affordances animate communication
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Implementation Details

From APIs to Affordances:
A New Paradigm for Web Services
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Affordance-Rich Messages (ARMs)

“By hypertext | mean the simultaneous
presentation of information and controls such
that the information becomes the affordance
through which the user obtains choices and

selects actions.”
o
’

33

- Roy T. Fielding
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Design useful ARM languages

e “Human-driven” clients live in a different
niche than “machine-driven” clients.

* Design languages that provide a supportive
ecological niche for the targeted client
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Design useful ARM languages

* When mapping a domain to hypermedia for
humans you can assume quite a bit of
knowledge “in the head.”
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Design useful ARM languages

* When mapping a domain to hypermedia for
machines you should assume little knowledge

in the “head” and place more knowledge in
the “world.”
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Miss Grant’s Controller

 Example task model from Martin Fowler

' Reset BEvents: |
unlockDoor . doort:lpeﬂed .
lockPanel ' :

doorClosed

active

drawerOpened panelClosed

waltingForDrawer waitingForLight

drawerOpened |ighton

unloclkedPanel

unlocl<Panel
lockDoor
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Miss Grant’s Controller

* “Translated” into Hypermedia for humans

1ss Grant's Controller

States

door

closed
light

on
drawer

open
panel

closed

Set door to open | Setlightto off = Set drawer to closed Set panel to open
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Miss Grant’s Controller

* “Translated” into Hypermedia for humans
* You can provide several options at once

* You can usually vary the identifiers without
‘breaking’ the client

* You can usually provide

multiple paths to the Miss Grant's (
same goal

States

door
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Miss Grant’s Controller

* “Translated” into Hypermedia for machines

iss Grant's Controller

States

door
closed
light
on
drawer
open
panel
closed

Set door to open || Set panel to open
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Miss Grant’s Controller

* “Translated” into Hypermedia for machines
* Keep options to a minimum (1 or 2)

* Varying identifiers can ‘break” the client

* |t's best to provide a single path to the goal

iss Grant's Controller
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Affordance-Rich Messages (ARMs)

“Think of each action by the user as an attempt
to step in the right direction; an error is simply
an action that is incompletely or improperly
specified. ... Try to support, not fight, the user's
responses. ... Design explore-able systems.”

- Donald Norman
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No-fail Forms

* An interaction example for sending data

* Request a set of inputs from the client

e Continue to return the input form until all
data is provided

* Once all data is supplied, continue to the next
state.
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No-fail Forms

* “Translated” into hypermedia for humans

2m-no-fail-form

storage

firstname=
lastname=
email=
website=
cellphone=

actions

write=pending
firstname

lastname
email
website

cellphone
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No-fail Forms

* “Translated” into Hypermedia for humans
* You can provide several options at once

* You can usually vary the identifiers without
(breaklng’ the Cllent 2m-no-fail-form

* You can usually provide
multiple paths to the
same goal
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No-fail Forms

* “Translated” into hypermedia for machines

2m-no-fail-form

storage

firstname=mike
lastname=amundsen
email=

website=
cellphone=

actions

write=pending
email

website
cellphone

' send |
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No-fail Forms

* “Translated” into Hypermedia for machines
e Support minimal input options (1)

* Varying identifiers can ‘break” the client

* |t's best to provide a single path to the goal
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No-fail Forms

* Once complete, continue to next state

m2m-no-fail-form

storage

firstname=mike
lastname=amundsen
email=mamund@yahoo.com
website=http://amundsen.com
cellphone=1.234.567.8901

actions

'The page at localhost:1337 says:

state=complete
all done!
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Primary lessons from examples

* Humans can support variances since they have
more knowledge in “the head”

* Machines require more knowledge in “the
world”

 Machines rely on shared vocabularies to
identify transitions and supply input data.

e Support “partial” form inputs

e Use different “translations” for different
clients
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* We do
we n
lang
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Observations

* We don’t need to make machines ‘smarter’,
we need to accommodate them with ‘better’
languages.

* We don’t need to change the way humans use
the web today.
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Observations

* We don’t need to make machines ‘smarter’,
we need to accommodate them with ‘better’
languages.

* We don’t need to change the way humans use
the web today.

e Machines don’t need to understand
4
‘meaning’, they need to (
recognize ‘identifiers’
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Designing ARMs for the Web

“Every act of communication is an act
of translation.”

- Gregory Rabassa
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The driverless car of the Web

Video camera on windscreen detects
traffic lights and moving traffic

Rotating sensor on
roof generates 3D ﬁ
map of surroundings
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