Conclusion

“Would you tell me, please,

which way | ought to go from here?”
“That depends a great deal

on where you want to get to,” said the Cat

Lewis Carroll
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R sum de notre conftribution

afigure ci-dessous reprend notre cadre structurant de la figure 1.8 (chapitre 1).
Elle montre comment nous avons incarné chacun des trois niveaux et les
contributions conceptuel les et techniques que nous 'y apportons.

w Psychologie

Garden Movie

Evaluation

Validation/Evaluation

EIMO

m
y CoPAC TMPACT

VideoPort UserLink

Conception/Réalisation

Notre travail contribue a |’ éude des systémes multi-utilisateurs et de la communication
homme-homme médiatisée selon quatre aspects complémentaires :

» faceau nombre et aladiversité des disciplines dont I’ étude de notre domaine doit
tenir compte, nous avons proposé une structuration de I’ analyse des apports des
sciences non-informatiques a la conception et alaréalisation des systemes multi-
utilisateurs,

» al’aide de ce cadre structurant, nous avons étudié I’ extension aux systemes
multi-utilisateurs des acquis issus de I’ étude de I’ interaction homme-machine
individuelle,
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e pour chacun des aspects du domaine que nous avons étudiés, nous avons
proposé des outils scientifiques comme les propriétés, les taxinomies, |les espaces
problémes ou les modéles pour guider la réflexion sur les propositions existantes
et développer de nouveaux concepts,

 enfin, des réalisations ont mis en ceuvre et validé les concepts que nous avons
développés.

Pour analyser I’ intégration des apports des sciences sociaes et humaines au processus de
développement informatique, nous proposons une approche a trois niveaux : principes,
propriétés et techniques (chapitre 1). Cette approche structurée nous permet de synthétiser
les apports des sciences socia es et humaines sous forme de principes dont nous dérivons
des propriétés. Nous montrons ensuite comment ces propriétés peuvent étre vérifiées par
I" utilisation de techniques appropriées d’ évaluation et de réalisation.

Nous identifions plusieurs aspects significatifs de la conception et de la réalisation des
systémes multi-utilisateurs : les sciences sociales et humaines (chapitres 2 et 3),
I” évaluation ergonomique (chapitre 5), la conception logicielle (chapitres 6 et 7) et les
outils logiciels (chapitre 8). Pour chacun de ces aspects, nous évaluons et critiquons
I"acquis provenant de I’ étude des systemes mono-utilisateurs dans la perspective des
systemes multi-utilisateurs. Nous proposons ensuite I’ extension des concepts et des
techniques présentés au cas des systémes multi-utilisateurs et de la communication
homme-homme médiatisée.

Nous proposons |’ utilisation systématique des propriétés pour prendre en compte les
enseignements des disciplines non-informatiques qui informent la conception et la
réalisation logicielles. Les propriétés (chapitre 4) constituent un outil scientifique et
permettent de jeter un pont entre les sciences “douces’ comme |les sciences humaines et
sociales et la science “dure”’ qu’est I'informatique. Pour guider I’ évaluation des travaux
existants et pour élucider les composantes du domaine, nous proposons d' abord le tréfle
fonctionnel, un espace de définition des systemes multi-utilisateurs (chapitre 1), puis un
espace probleme pour les modéles d’ architecture logicielle (chapitre 6), et la taxinomie
IMPACT des mécanismes de connexion pour la communication homme-homme
médiatisée (chapitre 8). Le modéle d architecture logicielle CoPAC (chapitre 7) rassemble
de fagon équilibrée les requis fonctionnel s des systemes multi-utilisateurs que nous avons
identifiés avec le modéle du trefle.

Nous examinons la validité des concepts développés en les mettant en ceuvre dans des
réalisations. L’expérimentation Garden Movie, menée en collaboration avec des



Conclusion 247

psychologues, étudie la communication humaine gestuelle et parlée par I'intermédiaire
d'un lien audio/vidéo. Ses résultats font apparaitre une difficulté de I’ utilisation de la
communication homme-homme médiatisée. Nous en déduisons une propriété d’ apres
notre cadre structurant atrois niveaux. Nous avons étudié I’ utilisation des propriétés pour
I"évaluation ergonomique avec la plate-forme d’ évaluation NEIMO en I’ appliquant a
I"évaluation de I’ outil de communication Supratel. Nous avons examing la validité du
modéle d’ architecture CoPAC en |’ appliquant atrois réalisations : le jeu (421)N, la plate-
forme d’ observation des utilisateurs NEIMO et le mediaspace VideoPort. Enfin nous
avons appliqué |’ espace de classification IMPACT pour évaluer les possibilités et les
limitations de UserLink, notre bibliothéque de communication pour les médias continus.

Perspectives

Les perspectives de développement de notre travail s’ organisent suivant quatre
directions: I’exploration systématique des possibilités des mediaspaces pour la
communication homme-homme médiatisée, la validation de notre approche structurée par
de nouvelles collaborations avec des sciences non-informatiques, la validation extensive
du modéle CoPAC et la prise en compte de lamobilité de I’ utilisateur.

Par la construction d’ espaces d’ analyse, un de nos objectifs est I’ exploration systématique
des composantes d’'une question. Pour la communication homme-homme médiatisée,
nous avons fait un premier pas dans cette direction avec la classification IMPACT.
D’autres espaces d’'analyse nous permettront d’étudier de fagon systématique les
possibilités des mediaspaces. Le but de cette recherche est la construction d'un “espace
des mediaspaces’ qui rassemble les possibilités de ces outils de communication. Nous
progressons dans cette direction avec I’ expérimentation de caméras mobiles montées sur
tourelle pivotante. L’ utilisation d’ un ensemble de caméras pivotantes afin de donner une
vision globale et continue d’'un espace distant est un de nos objectifs a court terme. Ce
travail reprend en les étendant au cas de la communi cation homme-homme médiatisée les
possibilités de vision a360° d outils comme Surround Video ou QuickTime VR.

Nous avons éprouvé la validité de notre vision structurée de I’ apport des sciences non-
informati ques (sous forme de principes, propriétés et techniques) avec notre collaboration
pour |’ expérimentation Garden Movie. Maisil n’est pas facile de concilier des méthodes
d analyse et des cultures scientifiques différentes. Nous voulons éprouver notre vision a
trois niveaux en travaillant avec par exemple des spécialistes de I’éthique ou des
sociologues. De notre point de vue, I’ éhique informatique est amenée a prendre une
importance croissante dans les années qui viennent. Collaborer tot avec cette discipline



248 Conclusion

permettra une compréhension mutuelle qui ne peut étre que profitable. La participation de
cesdisciplines al’ évaluation doit auss étre étudiée.

Le modele d’ architecture logicielle CoPAC doit étre validé de facon plus approfondie. 11

nous faut réfléchir par exemple al’ application du modél e a des systémes plus conséquents
gue ceux gue nous avons étudiés. L’ étude d’ un systeme multi-utilisateur plus complet,
intégrant de facon harmonieuse les trois facettes fonctionnelles, production, coordination
et communication nous permettrait d’ éprouver le modele et de mettre en évidence ses
limitations. Nous n’avons pas non plus abordé I’intégration du modéle avec des
technol ogies comme les plates-formes a objets distribués.

L’ interface homme-machine a jusgu’ a présent principalement considéré un utilisateur
assis devant un ordinateur de bureau. Mais les avancées technologiques permettent
maintenant a |’ utilisateur de profiter de son environnement : en utilisant des dispositifs
mobiles, il peut se déplacer et utiliser I'informatique et les outils de communication dans
de nouveaux lieux. Cette ubiquité augmente les possibilités de I’ utilisateur mais lui
impose peut-étre de nouvelles contraintes. Nous pensons que cette étude peut donner lieu
a |’ élaboration de nouveaux principes et de nouvelles propriétés adaptés a ces outils
novateurs. Ces outils posent aussi des questions originales ala communication homme-
homme médiatisée.
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Une version hypertexte du System Modelling Glossary est consultable a I’ adresse :

http:://wwelgi.inmag.fr/Les. @ oupes/| HM AMDDEUSA ossary/ G ossar yMai n. ht m

Abstract

The System Modelling Glossary gathers definitions for the vocabulary that is commonly
used within the RP1 System Modelling Package. Its purpose is to serve as a
support/companion for reading RP1 papers. It is also aimed at providing the Amodeus
project with areference vocabulary for discussing system modelling issues.

Instructions

Entriesin the glossary may be words or expressions (e.g., “level of abstraction”). They
are listed in alphabetical order. Some of the definitions may draw upon or replicate
widely-accepted meanings. In this case, the source reference is denoted as [ref] and is
listed in the “ References’ section at the beginning of the document.

Updates

As the vocabulary used within RP1 may evolve, some entries and definitions might
become obsolete. Such entries are marked { Obsolete} and might be amended with a
newer definition. Every member of the Amodeus project is welcome to suggest revisions
to the RP1 glossary.

Flags
The three following entries are marked with an asterisk [*]: Affordance, Real-world

validity and Task domain concept. The asterisk indicates that we strongly feel the need for
other packages input and comments on these definitions.

References

[CCS] A.J.R.G.Milner, A Calculus of Communicating Systems, Lecture Notes
in Computer Science, Vol. 92, Springer Verlag, 1980.

[CGRM] Information technology - Computer graphics and image processing-

Computer Graphics Reference Model, ISO 11072, International
Organisation for Standardisation, 1992.

[Dictionary] The American Heritage Dictionary of the English Language, William
Morris, editor, Houghton Mifflin Company, 1969.

[LOTOY T. Bolognesi, H. Brinska,Introduction to the 1SO Language LOTOS,
Computer Networks and ISDN Systems 14, pp 25-59.
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Abstraction [CGRM]

Processing element within alayer that transforms an information type. The transformed
information is transferred to the next higher layer in a hierarchy or to another subsystem
in the system when that layer isthe highest one in that hierarchy.

Abstraction

(a) Process that transforms information into information whose semantic content and
scope are richer/higher than the content and scope of the initial information.

(b) Result of the process of abstracting.

Abstraction function
Concept to denote the capacity of abstracting within a system.
See Rendering function.

Action [CCSor LOTOS]

Fact happening within a system identified by a name and by an information. The
information can be either explicit (an instance of an information type is communicated) or
implicitly associated to the event name (an information may be inferred from the event).
Synonym for Event [CCS or LOTOS].

Action

(&) Transformation between two states of a system.

(b) Specification structure that defines a state transition by means of such a predicate.

(c) Indivisible operation performed by an agent whose effect can be perceived by another
agent (in terms, for example, of events received through communication channels).

See Physical action, User physical action, System physical action, System conceptual
action as subclasses of actions.

Action-tree [CCS or LOTOS]
Tree-like representation of a behaviour expression.

Affordance [*]

Property that the presentation of a system conveys information about the actions that can
be performed by the user of that system. These properties relate to the "real world"
understandings that the user has.

Agent
Object capable of initiating the performance of actions.

Alphabet
Union set of event names of a behaviour. Set of events in which some agent can engage.

Autonomous System
System capabl e of autonomous behaviour.

Backward recoverability

Property that the system provides the user with an undo facility to return to a previous
state.

See Recovery, Recoverahility.

Behaviour
(a) Set of al possible traces of aprocess. [CCS or LOTOS]
(b) An ordered set of states. See Trace.

Behaviour expression
Description of a behaviour within some formalism (e.g., action-tree, temporal logic, or
process algebra).
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Bias
Structurein amodel that is not essential for characterising the behaviour or properties of a
system.

Browsability

Property that the system provides the user with commands to make perceivable different
portions of the system functional state. (By modifying the presentation state, the user may
access different portions of the state of the functional core.)

Channel

(&) Common path shared by two or more components of a system.

(b) System structure/component ued for the communication of information.
See Physical channel, Digital channel, Human channel.

Command

(1) Set of physical actions transformed by the system into a system conceptual action.
(2) System conceptual action.

See Ingpection command, Task domain command.

Communication [Dictionary]
Act of transmitting information.

Computation
Ordered set of operations that transforms the state of a system.

Component
Part of awhole. Depending on the context, can be instantiated as a software module, a
subsystem, an agent, an interactor, an abstraction, a device, etc.

Conceptual action

Action performed by the system at the highest level of abstraction, i.e., a primitive
function in the functional core.

See Leve of abstraction.

Conceptual unit
Part of the state of the functional core that models a task domain concept at the highest
level of abstraction.

Conformance
Property that the presentation of a system mirrors the underlying behaviour of the system.
See Layer conformance, Observability, Honesty.

Connectedness
Property of presentation that requires that notions of continuity in the state are faithfully
rendered in the presentation.

Context

Set of state vectors used by a system in a computation. Examples of state vectors: state
vector about the user, state vector about the presentation, state vector about the dialogue,
state vector about the functional core, state vector about the environment.

See Dynamic context, Static context.

Continuity

The property that given a function f:A>B between ordered sets A and B, the
neighbourhood around any point in set B corresponds to some neighbourhood around the
inverse image of that point under f. Thisis atopological definition that generalises the
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usual notion of continuity found for example in real analysis, and isuseful in that it also
appliesin the case of discrete sets.

Deontic logic
A logic for reasoning about permissible or obligatory actions.

Detour
Interaction that is not directly involved in achieving agod.

Device

(1) Physical artefact necessary to a system to acquire (input device) or deliver (output
device) information. Examples include keyboard, loudspeaker, ears and mouth.

(2) Lowest level component of a system whose state changes result from physical
actions.

Device assignment

Relation between a device over a state and a non empty subset of expressions of an
interaction language. A device d is assigned in state s to a set E of expressions of a
language I, if it does not exist any device equivalent to d over s and E. Assignment is
permanent if the relation holds for any state. Assignment istotal if the relation holds for E
equals to the set of expressions that define |. For example, in Matis, the mouse is
permanently assigned to the expression of window resizing in the direct manipulation
interaction language.

Device equivalence

Relation between a non empty set of devices over a state and a non empty set of
expressionsin an interaction language. Devicesin aset D are equivalent over a state sand
anon empty set E of expressionsin an interaction language L, if all of the expressions of
E can be elaborated using either one of the devicesin D. Equivalence is permanent if the
relation holds for any state. Equivalenceistotal if the relation holds for E equalsto the set
of expressionsthat define L. For example, in Matis, keyboard and microphone are totally
and permanently equivalent over natural language.

Device redundancy

Relation between a set of devices over a state and an expression of an interaction
language. Devices of aset D are used redundantly in some state s for an expression e of a
language |, if these devices are equivalent over s and e, and if they are used
simultaneously to express e. For example, the user can spell a character using the
microphone and type in the same character.

Device complementarity

Relation between a set of devices over a state and a non empty subset of expressions of
an interaction language. Devices of a set D are complementary over a state s and a non
empty set E of expressions of alanguage |, if E can be partitionned such that for each
partition Ep of E, it exists a device d of D assigned over s and Ep. Complementarity is
permanent if the relation holds for any state. Complementarity istotal if the relation holds
for E equals to the set of expressions of |. Language complementarity is best illustrated by
spoken natural languages where concept names must be typed in. For example, in Munix,
amultimodal user interface for Unix, commands that involve afile name such as remove,
can be expressed using the microphone for the command name and options while file
names must be elaborated with the keyboard.

Dialogue

(1) Same as interaction.

(2) Restriction on the behaviour of the interactive system to the set of actions performed
with the participation of both human and computer processes.
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Dialogue strategy

Set of behaviour expressions enforcing constraints over a dialogue. Examples of dialogue
strategies include: reactive strategy (the system supplies the missing parameters of a
command = default values), cooperative strategy (the system engages in a subdial ogue to
propose the set of possible values for a missing parameter and the user disposes),
directive strategy (the system engages in a subdialogue to ask for the value of a missing
parameter), negociated strategy (the system engages in a subdialogue to propose a value
for the missing parameter and the user disposes), intentional strategy (the system engages
in a subdialogue to check with the user that the value for the missing parameter is
correct).

Dynamic context

Portion of the context that may vary over time, e.g., during a session. This variation can
affect the values of the set of state variables, aswell as the actual set of state variables (as
in learning systems).

Dynamic system
See Autonomous system.

Equivalence
A relation that isreflexive, symmetric and transitive.
See Language equivalence, Device equivalence.

Event [CCSor LOTOS]
see Action [CCS or LOTOS]. The two terms have the same meaning in the CCS or
LOTOS theory.

Event
(a) Data structure used to transfer information between components of a system.
(b) The observation that some action has occurred.

Event class
Name of an event.

Event instance
An instance of an event of a particular class.

Event occurrence
Same as Event instance.

Fan-in [CGRM]
Gathering of information units from multiple source processes to a single process.

Fan-out [CGRM]
Distribution of information units from one source process to multiple processes.

Feedback
See Response.

Fission

(a) Computation of a process abstracting/presenting an information type into a collection
of different information types to be transferred to a set of processes.

(b) Decomposition of an information type at some level of abstraction into multiple
information types of the same level of abstraction.

See Fan-out, Fusion.
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Formal Method

Collection of mathematical structures, together with a precise syntax for defining
instances of those structures and organising them into domain-specific abstractions. It
should be associated with a method for diciting these abstractions and transforming them.

Frame
A collection of variables that are referenced or modified by an action.

Functional core
Component of a system that implements task domain concepts.

Functional state
State vector of the functional core.

Fusion

(a) Computation of a process abstracting/concretizing a collection of information types
received from distinct processes into a different information type to be transferred to
another process.

(b) Composition of multiple information types at some level of abstraction into asingle
information type of the same level of abstraction.

See Fan-in, Fission.

Goal

Desired property of a system; usually expressed as a state or set of states that a user
intends to achieve. Particularly for reactive or control systems, goals may also be
expressed as predicates over the behaviour or trace of the system.

Guard
See Precondition.

Homomor phism

In general, structure preserving transformation where “structure' can be interpreted within
many fields of mathematics. For example, a homomorphism between ordered sets <S,R>
and <Q,T>isafunction f from Sto Q such that for al x,y in S, if (x,y) in R then (f(x),
f(y))isinT.

Honesty

Property that the presentation of the system renders its functional state appropriately
(e.g., does not distort the functional state). Honesty is a necessary but not always
sufficient condition for the user to be able to elaborate a correct mental representation of
the functional state.

See Connectedness as a specia case.

Human channel
Physical channel used by a human being to acquire (sensori channel) or deliver (motor
channel) information.

Initiative

Denotes the agent that leads an interaction. In many cases the interactional initiative is
clear. For example, in the case of a system like UNIX the initiative is with the user,
whereas in many expert systems the system takes the initiative (the user smply has to
respond to questions supplied by the expert system).

Input physical channel
A physical channel involved in the acquisition of information.
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Interaction
Non-empty ordered set of events involving more than one agent.

Interaction dissonance

Occurs when an agent interacts incorrectly in the sense that an appropriate communication
is directed to an inappropriate agent. This notion is intended to express the situations
where two agents interact at cross purposes. A typical example of this occurs when a user
interactsin away that is appropriate through one window of awindow based system with
the wrong window selected.

Interaction language

Language used by the user or the system to exchange information. A language defines the
set of al possible well-formed expressions, i.e., the conventiona assembly of symbols,
that convey meaning. The generation of a symbol or a set of symbols, results from a
physical action. It ismodelled as an event produced via some physical channel carrying a
message which is this symbol or set of symbols.

Interaction object

An agent that participates in an abstraction and/or presentation transformation. It may
interact directly with a human agent.

See dso: Interactor.

Interaction trajectory
See Interaction.

Interactional invariance

Measure of the vulnerability of an interaction to the actions of other agents that are not
taking part directly in the interaction. The issueis the way that interactive system goas are
influenced by autonomous behaviour as would be a concern if we were talking of
autonomous systems. An interactive system should be capable of supporting certain
objectives regardiess of the other activities that are going on autonomously within the
system.

Interactionally-rich

(a) Qualifiesinteractive systems that support multiple input interaction languages and/or
multiple output interaction languages and these languages can be conveyed via multiple
input devices and/or multiple output devices.

(b) is used to refer to interactive systems which engage user or users in a "natural”
interactive environment. Users can employ the multiple interaction languages or
modalities to have amore natural interaction with the objects of the work domain.

In this sense, therefore, a hammer which uses few modalities and interaction languages
isinteractionally rich because of the texture and directness of the interaction.

Interactive system
System for which a subsystem is explicitly defined to be a human.

Interactor
See Interaction object.

Language assignment

Relation between an interaction language over a state and a non empty subset of
conceptual units of a system. An interaction language | is assigned in state s to a set of
conceptual units C, if it does not exist any interaction language equivalent to | over sand
c. Assignment is permanent if the relation holds for any state. Assignment is total if the
relation holds for C equalsto the set of conceptual units of the system.
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Language complementarity

Relation between a set of interaction languages over a state and a non empty subset of
conceptual units. Interaction languages of a set L are complementary over astate sand a
non empty set C of conceptual units of the system, if C can be partitionned such that for
each partition Cp of C, it exists a language | of L assigned over s and Cp.
Complementarity is permanent if the relation holds for any state. Complementarity is total
if the relation holds for C equals to the set of conceptual units of the system. Language
complementarity is best illustrated by coreferential expressions. For example, in Matis,
natural language and direct manipulation are complementary over the conceptual unit
“city” and any state where the specification of acity nameis possible : “flights from this
city” and selection of acity name through direct manipulation.

Language equivalence

Relation between a set of interaction languages over a state and a non empty subset of
conceptual units of a system. Interaction languages of aset L are equivalent over astate s
and anon empty set C of conceptual units of the system, if all of the conceptua unitsin C
can be represented using either one of the language in L. Equivalenceis permanent if the
relation holds for any state. Equivalence istotal if the relation holds for C equals to the set
of conceptual units of the system. For example, in Matis, direct manipulation language
and natural language are permanently equivalent for specifying requests.

Language redundancy

Relation between a set of interaction languages over a state and a conceptual unit of a
system. Interaction languages of a set are used redundantly in some state s for a
conceptual unit c, if these languages are equivalent over s and ¢, and if they are used
simultaneously to represent c. For example, a wall is represented redundantly by the
system viaared line (graphics interaction language) and the message “ mind the red wall!”
(natural language).

Layer conformance

(a) Relation between the abstraction/presentation transformations and the information
types bound to two adjacent layers with respect to some invariants.

(b) Generalisation of conformance between any pair of layers.

Layer
Hierarchical partition of a subsystem into elements for which specific processing and/or
transferring entities as well as information types are precisely defined.

Level of abstraction

(a) Layer within a system whose information types are characterized by a given semantic
content and scope. The lowest level of abstraction corresponds to the poorest information
type with regard to scope and content. The highest level of abstraction corresponds to the
richest information type with regard to scope and content. These levels as well as any
level in-between depend on the perspective or the objective of the modeller and/or the
modelling technique.

(b) different perspectives in the design process of a system.

Media
Same as physical device type or set of physical devicestypes used for communication.

M essage
Any value transmitted on a channel.
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M etaphor

Representation of one system model in terms of another that has some real world
significance or analogy, compare affordance. The classic example is the metaphor by
which the file and directory structure of an operating system is understood in terms of a
desktop with windows (folders) and icons.

See Homomorphism.

Migratability
Ability of the interactive system to dynamically transfer performance between agents.

M odal
Having possible modes or worlds; modal logic is a system for reasoning about possible
and necessary truth.

M odality
Method characterized by the type of usage of interaction languages and physical devices
for communicating information at the user interface.

Mode
Same as Context.

M odel
Any representation of areal or imagined system.

Multidevice

Property of the system that provides the user with more than one physical device
(smultaneously or not) to communicate information to the system and/or uses more than
one physical device (simultaneoudly or not) to communicate information to the user.

See Multimedia.

Multilanguage

Property of the system that provides the user with more than one interaction language
(ssmultaneously or not) to communicate information to the system and/or uses more than
one interaction language (simultaneoudly or not) to communicate information to the user.

Multimedia
(a) Use of more than one medium for communication.
(b) Same as multidevice.

Multimediality
Property of a system that supports multimedia interaction.

Multimodal

Which provides the user with more than one modality (simultaneously or not) to
communicate information to the system and/or uses more than one modality
(simultaneously or not) to communicate information to the user.

Multimodality
Property of a system that supports multimodal interaction.

Objective

In general we shall be interested in the extent to which a system supports a set of
objectives. An objective is considered to be a pre- and post-condition on state which may
be linked with the agent who owns the objective.
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Observability

Property that the presentation of a system contains sufficient information to allow the user
to determine the functional state of the system.

See Conformance, Browsability, Honesty.

Ordered Set
A set S and relation R over S such that R is reflexive, transitive, and maybe
antisymmetric .

Output physical channel
Physical channel that deliversinformation.

Parallelism
Simultaneity in the activity of multiple agents. Two events performed by different agents
engaging in paralle activities may occur in overlapping time intervals.

Passive command
Command whose effect does not modify the state of the functional core of a system.

Performance
Interaction trajectory that achieves an objective.

Physical action
Action performed either by the user or by the system on aphysical device.

Physical channel
Channel involving aphysical device.
See Input physical channel, Output physical channel, Channel, Human channel.

Poset
Ordered set <S,R> where the relation R is a antisymmetric.

Postcondition
Predicate that describes the state of a system after the performance of some action.
Actions are often specified by pre- andpost-condition pairs.

Potential

Scope that exists for exploiting the functionality of the interactive system at any stagein
an interaction irrespective of any interactional initiative. "Event" potential is the user's
scope for engaging in alternative actions yet continuing to achieve the same objective (for
example filling aform by entering the fields in any possible permutation). " Objective"
potential isthe user's scope for achieving alternative objectives at a particular stagein the
interaction. Hence low objective potential occurs when a user is locked into a single
objective at a stage in the interaction.

Precondition
Predicate on the state of a system that determines those states from which an action can be
carried out.

Predicate
A boolean-valued function of the state, behaviour, or trace of a system. Apredicate may
represent a property.

Prefix

(of an ordered set <S,R>) isasubset T of Ssuch that for every xinSandy in T, if (x,y)
isin Rthen x isin T. Note that the empty set <0,R> and the full set <S,R> are aways
prefixes of <S,R>.
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Prefix Closure
(of an ordered set <S,R>) isthe set of all ordered sets <T,R> such that <T,R> is a prefix
of <SR>.

Presentation [CGRM]

Processing element within alayer that transforms an information type. The transformed
information is transferred to the next lower layer in a hierarchy or to another sub-system
in the system, when that layer isthe lowest one in that hierarchy.

Presentation

(a) That part of the system or component of a system whose state can be perceived and
potentially perceived by the user through browsing commands.

(b) Perceivable state of the system or component of a system or potentially perceivable
state of the system or component of a system through inspection commands.

Presentation state
State vector of the presentation component of the system.

Process
Same as Agent.

Property
An observable of asystem that can be described by a predicate and measurable (if used to
assess the usability of a system).

Proportionality
Property that holds when measurable properties of a presentation are proportional (in the
mathematical sense) to some value or function in the functiona state.

Reachability
Property that requires that some state or set of states can be reached from a given state
through the actions defined on a system.

Real world validity [*]

that a metaphor corresponds to the users intuitions about what the system will do, for
example the mapping of left in (visual) space to an appropriate notion in the underlying
model.

See Metaphor, Affordance.

Recovery

Performance of actions that take a system from some "unsafe’ or undesired state to one
satisfying some safety property.

See Recoverability.

Recover ability

Property that the system provides the user with commands to undo the effect of some
action.

See Recovery, Undoability.

Refinement

(1) A model C of a system that includes the observables of a model A and whose
behaviour is consistent with that of A - the actual consistency requirements vary between
refinement notions. C is called the concrete system and A is the abstract system. Usually
C will introduce new observables.

(2) The process of developing arefinement (1) for some system.

Rendering, a
Some perceivable presentation.
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Render, to
To make perceivable.

Rendering function
Concept to denote the concretization activity within a system.
See Abstraction function.

Rendering relation
A relation between the functiona state and presentation of a system or component.

Repair
See Recoverability.

Response
An event generated or caused by some agent.

Sequential process

Process whose behaviour is atotally ordered set of events, i.e., a process that receives at
most one event at atime (e.g., if two events arrive at the same time, one is processed, one
islost or delayed).

Semantic delegation
Transfer of task domain concepts from the functional core into the user interface.
See Semantic repair.

Semantic repair

Semantic delegation used to augment the functional core with concepts that were forgotten
in a previous implementation of the functional core and that cannot be incorporated in the
functional core for technical reasons (e.g., source code is not available).

Session, user
Step between the initial state and the terminal state used by the system for the user.

Software architecture, a
A particular set of software components satisfying a set of relationships and described at
some level of refinement (does not necessarily derive from an architecture model).

Software Architecture Model
Guide (model) for devel oping a software architecture.

Software Architecture Model, Conceptual
Guide (model) for developing a software architecture whose components are described at
aconceptual level.

Software Component
Software unit that encapsulates a set of logically connected operations and data.

State
Assignment of values to names representing the observables of a system.

State vector, of a component, of a system
Names that define the state of a component, of a system.

Static context
Portion of the context that does not vary over session but may be modified between
sessions.
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Step
Any pair of statesin abehaviour. For action A, an A-step isapair of statesthat are related
by A.

Stimulus
Event received by some component of a system from another.

Stuttering step
Step that leaves some subset of the observables unchanged.

Subsystem
Component of a system that behaves like a system.

System

A whole or collection of components capable of performing information processing
and/or information transfer, and whose behaviour can be observed and possibly
measured.

System physical action
Action performed by the system whose effect is made perceivable through output physical
channels and possibly captured by human input channels.

System state
Same as State.
See Functional state, Presentation state.

Task

(a) A goal, together with some procedure or ordered set of actions that will achieve the
goal.

(b) An ordered set of actions that will achieve a given goal when performed from a state
satisfying some precondition.

Task domain concept [*]
Concept identified by task analysis as relevant to the user to accomplish the tasks in that
domain.

Task domain command
Command whose effect modifies the functional core component of the system.

Template
Subset of the observables of a system that are relevant to the performance of some task.

Trace
An ordered set of events.
See Trgjectory.

Transition
A pair of states, usually defining the effect of an action on a system.

Undoability
Same as Backward recoverability.

User interface system

Component of a system that implements the abstraction and/or rendering process of
information between the functional core and the physical devices of the system. It
includes the presentation component.
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User interface
Common shortcut for User interface system.

User interface state
State vector of the user interface subsystem.

User physical action
Physical action initiated by the user.
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Instructions de I'exp rimentation “Garden Movie”
Cesinstructions étaient lues aux sujets pour leur présenter |’ expérimentation.

Modern computer systems are being developed so that people in different offices can see
each other on their computer screens.

This can help them when they are discussing a piece of work that they can both see on

their computers:
Same drawing on each screen

PN

Room A /

14 \
Person in room A sees the person in Person in room B sees the person in

room B on their screen room A on their screen

This experiment islooking at the usefulness of different camera positions.

Y ou are playing the role of one of the people in the figure. Y ou will see a‘window’ from
a drawing program, and your task is to move two of the objects in the window to new
positions.

Your ‘colleague’ in another room will tell you which two objects to move, and where to
move them to. Y ou will be able to hear him and see avideo of him on your screen.

Y ou will now be shown an example...
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Hereisa'drawing that you and your colleague can both see. Both of you can see exactly
the same picture.

Hereisthe ‘video camera that will show your colleague. Since thisisjust an experiment,
we are using arecording instead of a‘live’ picture. At the start of each clip, you will be
able to see your colleague.

He will ask you to move two of the objects in the drawing. Listen and watch carefully,
because the clip will vanish when he has finished talking.

As soon as he has finished talking, please move the objects he has indicated to their new
positions.

Y ou can move objects by moving the mouse pointer over them, and holding the button
down while you drag them around. When you release the button, you ‘let go’ of the
objects and they stay where you have left them.

Y ou can move all of the objects as many times as you want, but you cannot move them
out of the drawing window.

Try it now...



Annexe B : Instructions de 'expérimentation Garden Movie 271

If you forget what he wanted you to do, or you were not clear about his instructions, you
can press the ‘play again’ button with the mouse pointer. He will repeat his instructions,
and the objects will be returned to their original places.

As soon as you have finished moving the objects, click the ‘OK’ button.

Please work as quickly as you can without making mistakes. Do you have any questions?
Therest of the experiment is divided into several sections.

In each section you will be given a different view of your ‘colleague’, or a different
‘drawing’ to work on.

There will be several clipsfor you to work on in each section.
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In this section, you will see your colleague from the front. The picture you will see of
him has been taken by a video camera placed just above his computer screen.
The drawing that you are working on is a plan of agarden. The objectsit includes are:

ahouse

apond

aswing

abigtree

asmal tree

Y ou can move these objects to the left or to the right, and you can move them behind each
other, or in front of each other.
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In this section, you will see your colleague from the front. The picture you will see of
him has been taken by a video camera placed just above his computer screen, and has
been reversed to form amirror image.

The drawing that you are working on is a plan of agarden. The objectsit includes are:

| I I NN N A NN N NN NN N

ahouse

apond

aswing

abigtree

asmal tree

Y ou can move these objects to the left or to the right, and you can move them behind each
other, or in front of each other.
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In this section, you will see your colleague from the side. The picture you will see of him
has been taken by avideo cameraplaced dightly behind him.
The drawing that you are working on is a plan of agarden. The objectsit includes are:

ahouse

apond

aswing

abigtree

asmal tree

Y ou can move these objects to the left or to the right, and you can move them behind each
other, or in front of each other.



Annexe B : Instructions de 'expérimentation Garden Movie 275

In this section, you will see your colleague from the front. The picture you will see of
him has been taken by a video camera placed just above his computer screen.
The drawing that you are working on is ageometrical design. The objectsit includes are:

acircle O
atriangle /\
abig diamond Q

asmall diamond
Y ou can move these objects to the left or to the right, and you can move them above each
other, or below each other.
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In this section, you will see your colleague from the front. The picture you will see of
him has been taken by a video camera placed just above his computer screen, and has
been reversed to form amirror image.

The drawing that you are working on is a geometrical design. The objectsit includes are:

acircle O
atriangle /\
abig diamond Q

asmall diamond
Y ou can move these objects to the left or to the right, and you can move them above each
other, or below each other.
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In this section, you will see your colleague from the side. The picture you will see of him
has been taken by avideo cameraplaced dightly behind him.
The drawing that you are working on is ageometrical design. The objectsit includes are:

acircle O
atriangle /\
abig diamond Q

asmall diamond
Y ou can move these objects to the left or to the right, and you can move them above each
other, or below each other.
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