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why describe 
an interactive system?

precision in expression
other desirable features of specification 

ability to analyse
ability to communicate design
ability to generate executable version 
automatically
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what aspects of an interactive 
system can be specified?

application functionality and data
tasks
user model
dialogue (“session”)
presentation (input and output)
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The User Action Notation

UAN = User Action Notation
semi-formal notation for describing the 
behaviour of user and system during human-
computer interaction
four descriptive components

user actions
user interface feedback
user interface state
application operations
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The UAN (cont’d)

additional features
special notation for certain types of user action & feedback

designed  for direct manipulation style
may be augmented by

task trees
state transition diagrams
scenarios
other annotations (e.g., screen sketches or 
dumps)
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UAN Tabular Representation
User Actions System Feedback UI State Application 

Operations 
select file icon file icon is 

highlighted 
currently selected 
object = file 

 

move cursor to File 
menu 

cursor tracks mouse 
movement 

  

depress mouse 
button 

File menu drops 
down 

  

move cursor  
over Duplicate 
menu item 

Duplicate menu 
item is highlighted 

  

release mouse 
button 

File menu 
disappears; 
“Copying” alert 
box appears while 
file is copied; icon 
labelled “Copy of 
<filename>“ 
appears in same 
window as file icon 

 new file is created 
called “Copy of 
<filename>“ 
containing 
duplicate of 
contents of file 

 

Note: columns may be omitted if empty
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Why Use a Table?

“task trees” are an alternative
MAD, ConcurTaskTrees
clear view of the temporal relationships among 
subtasks

tables better for
showing action-feedback exchanges
seeing fine-grained interaction problems
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Notational Shortcuts:
User Actions & Feedback

Revisiting the User Action Notation

cursor movement

highlighting

cursor
move

interface
object or
location

~ [ file icon]

locational
context

file icon !

highlightinterface
object

file icon -!

dehighlightinterface
object
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UAN Subtasks

user action column may include references to
primitive actions
subtasks

each subtask must be defined in a separate 
UAN task table

Task: create document

launch application
~ [ FILE ]

M v
~ [NEW]
M ^

subtask -
define
elsewhere

Revisiting the User Action Notation
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Parameterised Tasks
User Actions System

Feedback
Application
Operations

~ [ button ] cursor
tracks

M v button !
M ̂ button - ! execute

button
action

Task:  execute  (button)

Task: open (file_name)
User Actions S ystem

Feedback
Application
Operations

file_name not
visible:
    (scroll up |
    scroll down)*

list scrolls  up
or down

~[file_name]
M^v file_name !
execute (OK) file is opened

Revisiting the User Action Notation
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Temporal Relationships Among 
Tasks

sequence A   B
repetition A*
conditionality c : A
optionality {A}
choice A | B
repeating choice (A | B)*
order independenceA & B
interruptibility A -> B
interleavability A <-> B
concurrency A || B
waiting A ( t > n) 

Revisiting the User Action Notation
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UAN: Pros & Cons

advantages
low-cost method

» easy to learn
» extensible

can be understood by users and designers
well-suited to direct manipulation

but
omits reference to goals
task hierarchy hard to discern
can be hard to identify information flows
semantics are not rigorously defined

Revisiting the User Action Notation
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XUAN:
eXtended User Action Notation

enhancement of UAN
systematises UAN
adds additional interaction categories
adds temporal constraints

useful for handling feedback delay

XUAN
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XUAN Table

User Computer-based Agent
Internal Actions Articulatory Actions Feedback (perceivable

computer operations)
Internal Operations

locate screen button move to screen button cursor tracks
mouse button down screen button

highlighted
mouse button up screen button

unhilighted
execute button

action

the interface

external externalinternal internal

XUAN
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The Problem of 
Feedback Delay in UAN

action-feedback episodes are often not in 
sequence

type-ahead
preparing for file arrival while watching file 
transfer progress bar

but, if UAN tables are fully ordered temporally 
from left to right and from top to bottom, 
how to express this?

XUAN
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XUAN Solution to the  Feedback 
Delay Problem

User Actions Feedback
type k1 echo k1
type k2 echo k2

How can “type k2” occur before “echo k1”?

Solution in XUAN: table defines a partial temporal ordering
• items in same row occur left to right
• items in column occur top to bottom
• but other relationships do not define a temporal ordering
• may create additional temporal relationships by adding temporal constraints

XUAN
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XUAN Examples
Task:  Choose Floor

Articulatory Actions Feedback Internal Operations
Push_Button(N) Light_Button(N) Move_lift_to(N)

Unhighlight_Button(N) Open_door(N)
Exit_lift

Push_Button(N), Light_Button(N), Move_lift_to(N),
(Unhighlight_button(N) & Open_door(N)), Exit_lift

temporal constraints

Task:  Choose Floor
Articulatory Actions Feedback Internal Operations

Push_Button(N) Light_Button(N) Move_lift_to(N)
Unhighlight_Button(N)

Open_door(N)
Exit_lift

Push_Button(N), Light_Button(N), Move_lift_to(N),
Unhighlight_button(N,  Open_door(N)), Exit_lift

temporal constraints

XUAN
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Things to Do with UAN

design communication
analytic evaluation

UAN-based 
cognitive walkthrough

literate development
Clarke’s LD system
Nick Graham’s Clock method

Things to do with UAN
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describing dialogue (1)
primary focus is the temporal sequencing of 
user and system interface actions
different notations are good for 
capturing/communicating different aspects of 
dialogue
graphical & textual forms 
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describing dialogue (2)
notations

transition networks 
context-free grammars
petri nets
statecharts
process algebra
model-based approaches
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modelling dialogue with 
state transition networks

dialogue represented as a set of potential 
states with transitions among them
dialogue progress represented by notion of 
current state
transition from one state to another may have

conditions for triggering
associated actions (e.g., changes to the 
display)
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a simple transition network diagram

Mv / O1

2 3
B / A1 B / A2

Mv / O2

1

Input Events
B : mouse button click
Mv : cursor movement

Application Operations
A1 : store start point
A2 : store end point

Output
O1 : track cursor
O2 : draw line from start point to end point

What interaction
technique is this?
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Recursive Transition Network
transitions may be labelled by subnetworks which are traversed before 
returning to “calling” network

File 
Menu

create file

open file

close file

quit

select
‘new’

select 
‘open’

select
‘close’

select
‘quit’
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augmented transition networks
network may possess 

state variables which represent “dialogue state”
functions to manipulate this state

transition conditions may refer to this state

try incorrect
response
feedbackinput string ° correct response 

AND
tries < 3

end

any  / tries := tries + 1

input string = correct response 
OR
tries >= 3 

any /

tries := 0;
initialise
correct
response

start
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problems with transition networks
difficult to understand when large
poor at handling 

global actions
“escape”
help

and unexpected user actions 
(error handling)

poor at handling interleaved tasks
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what are statecharts?
enhancement of state transition diagrams
developed by David Harel in the 1980s 
several variants, including part of the UML 
specification language
no standard (UML?)
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references
Harel, David. On Visual Formalisms. CACM 
31,3 May 1988. pp. 514-530.
Horrocks, Ian. Constructing the User 
Interface with Statecharts. Addison-Wesley, 
1999.
various UML books
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specifying a rubber-band line 
using statecharts

Track Draw
b / store start b / store end

Mv / track cursor Mv / draw line

Rubber-band Line
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statechart structure
every state 

is enclosed in labelled rounded rectangle
has an internal initial transition

transitions
labelled with 
<event> [condition]  / <action>
event is necessary; condition and action optional
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Harel’s Original
What follows is based largely on Harel’s “On 
Visual Formalisms” paper
Why statecharts?

transition diagrams are 
flat - this is bad
uneconomical with respect to 

transitions
states

sequential
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Harel’s definition of
statecharts

State charts = state diagrams + depth + orthogonality + 
broadcast communication

depth - states can hold other states
orthogonality - partitioning of states
broadcast - output events propogated
throughout chart
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depth:
transition diagrams vs statecharts
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orthogonality
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broadcast events
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handling concurrency

Rubber-band 
line

Timer

Line & Timer
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history
• a chart may be entered without carrying out its initial 

transition 
– by using a history connector 
– transition will go to last state chart was in

B1 B2

B

H
t1

t4

t2 t3
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UML extensions
• state may have pseudo exit transition

states may also have:
local state
internal transitions, including

entry - executed on entry only
do - executed at each cycle
exit - executed on exit only
others specified by event & condition

38DEMMS4 2003 Task & Dialogue Specification

adding state to statecharts

Try Feedback

keybd(response)
[NOT  response.correct() 
AND tries < 3 ]

exit / tries := tries + 1

keybd(response)
[ response.correct()
OR tries >= 3 ]

Answer Question

response : String
tries : int

entry / tries := 0
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assessing statecharts (1)
pro

part of popular specification technique handles 
concurrency well
good graphical representation of 
interleaved/concurrent dialogue
modularisation identifies functional relationships
editing/simulation tools available

STATEMATE
Rational Rose toolset

40DEMMS4 2003 Task & Dialogue Specification

assessing statecharts (2)
con

nets can still be difficult to read
hidden dependencies

alternative specification techniques for same 
behaviour

no standard


