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My current focus is on defining 
and exploiting hypermedia to 
implement long-lived evolvable 
solutions for the WWW.



"Affordances" - Donald Norman, 1994

https://www.youtube.com/watch?v=NK1Zb_5VxuM
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"The value of a well-designed object..."

"...is when it has such a rich set of affordances 
that the people who use it 
can do things with it 
that the designer never imagined."

- Donald Norman, 1994
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Context for this presentation:

The medium is the message
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● RPC-Oriented

In RPC-Oriented 
models, the client is 
"bound" to the 
procedure list.
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designs, the client is 
"bound" to the object 
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Common Designs for Dist-Net Apps

● RPC-Oriented
● OO-Oriented
● URI-Oriented

In URI-Oriented 
designs, the client is 
"bound" to URI 
construction rules 
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Versioning instead of Evolving

● Clients are "bound" to first-class domain elements
○ Procedures
○ Objects
○ Identifiers (URIs)

● Changing domain elements may "break" the client
● Common strategy is to use "versioning" to isolate clients 

from changes in domain elements

Every "version" is an 
evolutionary "dead end."
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In Hypermedia-
Oriented designs, the 
client is "bound" to the 
affordances.
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Hypermedia-Oriented Designs can Evolve

● Clients are bound to affordances, not domain-specifc 
elements

● Changes in domain elements do not affect clients directly
○ New procedures, objects, URIs

● Servers maintain the same set of affordances even when 
domain elements change.

The solution can "evolve" over 
time as needed.



Hypermedia-oriented design
includes more than "data" in responses.
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Affordances

James Gisbon, 1977

"The affordances of the environment are what it offers ... what 
it provides or furnishes, either for good or ill. The verb 'to 
afford' is found in the dictionary, but the noun 'affordance' is 
not. I have made it up."



Affordances

Donald Norman, 1988

"[T]he term affordance refers to the perceived and actual 
properties of the thing, primarily those fundamental properties 
that determine just how the thing could possibly be used."
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Affordance Aspects

● Safety The HTTP protocol supports 
a number of "safe" actions 
such as HEAD, and GET. 

The HTTP methods PUT, POST, 
and DELETE are categorized as 
"unsafe" actions.
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Affordance Aspects

● Safety
● Idempotence

In HTML when a FORM element 
has the METHOD property set 
to "get" this represents an 
idempotent action. 

When the same property is set 
to "post" the affordance 
represents a non-idempotent 
action.
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Affordance Aspects

● Safety
● Idempotence
● Mutability

In HTML, the FORM element 
affords mutability.

The LINK element does not.
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Affordance Aspects

● Safety
● Idempotence
● Mutability
● Presentation

In HTML, the A element affords 
navigation.

The IMG element affords 
transclusion.
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Hypermedia-oriented design
includes more than "data" in responses.

Responses also include 
hypermedia controls 

that tell the client 
what the data 

"affords." 



H-Factors

● Hypermedia controls are the affordances "through which the 
user obtains choices and selects actions."

● "Hypermedia Factors" or "H-Factors"
● There are five Link Factors
● There are four Control Factors
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● LT (templated links)
● LN (non-idempotent links)
● LI (idempotent links)



H-Factors

Control Factors



H-Factors

Control Factors

● CR (request control values)



H-Factors

Control Factors

● CR (request control values)
● CU (update control values)



H-Factors

Control Factors

● CR (request control values)
● CU (update control values)
● CM (method control values)



H-Factors

Control Factors

● CR (request control values)
● CU (update control values)
● CM (method control values)
● CL (link control values)
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● A collection of H-Factor definitions constitutes a "type"

● HTTP uses IANA-registered "Media Types" to represent 
these hypermedia collections.

● (Hyper)Media Types "afford" data
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Hypermedia-oriented design
includes more than "data" in responses.

Responses also include 
hypermedia controls 

that tell the client 
what the data 

"affords." 

Each response integrates
data and services



or, looking at it another way...
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Using hypermedia-oriented designs
to implement distributed applications

for the WWW
is an example of 

data and services integration
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"The value of a well-designed media 
type..."
"...is when it has such a rich set of affordances 
that the people who use it 
can do things with it 
that the designer never imagined."
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