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LIESP Introduction
We are working on design, development and adaptation
of cooperative systems
CSCwW
Capillary Cooperative Systems
Context aware behavior
MOCOCO:
Mobility
Cooperation
Contextualization
HCI International, Beijing, 22-27 July 2007
o
YIiESP CCW - Capillary Cooperative Work

In relation with new IT technologies
(wireless networking and handheld Mobile CCW
devices: laptops, tablePC, PDA, Mobile CCW Client

mobile phone), it is possible to extend " s
CSCW to Capillary Cooperative @

Work (CCW).

We use this term not un relation with

-_—
Permanent
"W \eb Client

CSCW Client

hair but by analogy with the Mobile COW Motile CCW
network of blood vessels. 2""‘ @

The purpose of the Capillary CW is: ™=

Permanent
Web Client

“to extend the capacities provided ]
by co-operative working tools in
increasingly fine ramifications,
hence their can use fixed
workstations and handheld mobile
devices”

Mobile CCW
Client

Mobile CCW
Client

Web Client

£l
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‘rIESP Evolution of software development

From craftsman work

Appli 1 Appli 2 Appli 3 Appli Each application is
ol Pl PPl ppitn developed from
scratch

Operating system and network services

P 95 Cu) (Cu) (uY) (ur)  Userinterface
NG B NG4S B NS B N
Appli 1 Appli 2 Appli 3 Applin

Functional part

Embedded services

To model-based approach

Provided services

Cooperative system

Operating system and network services

Cooperative services

Devices for
interaction
and
presentation

Control ul

Supervision

Functional
Services

Persistent
Data

Embedded services

HCI International, Beijing, 22-27 July 2007

CoCSys Methodology

Interaction
Patterns

/
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Process I

Actors

ontextualization
Adaptation
Specialization

ooperative Behaviour,
Model (CBM)

“

Cooperative @ / Components Devices
Architecture Configurations
Collaborative Application Model Comp.1 m

Comp.2
Groupware Infrastructure Model

Distributed System Model

New Scenarios
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IESP CoCSys Methodology

Interaction

I Patterns

mﬂi
Process I Pattern 2
-Pattern 1
Tasks
Actors /
4

ooperative Behaviour, ontextualization

Adaptation

Specialization

./ Model (CBM)

Cooperative @ / Components Devices
Architecture Configurations
Collaborative Application Model Comp.1 m

Comp.2
Groupware Infrastructure Model

Distributed System Model

New Scenarios
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IESP Reasons of ORCHESTRA (requirements)

The objective of Orchestra is to propose a more comprehensive formalism which is
able to express together all main aspects of the CBM (Cooperative Behaviour Model).

In the literature we can find partial solutions with Paterno’s CTT
(ConcurTaskTrees), UML activity diagram or C. Ferraris LDL devoted to CSCL.

Main requirement for ORCHESTRA is to propose a graphical formalism easy to read,
to learn, to understand and to write expressing together:

Actors and Roles

Tasks and activities

Process (states and transitions)

Artefacts (objects and tools)

Context (location, platform and user’s characteristics)
Cooperation styles and modes

Coordination modes

Awareness

ORCHESTRA adapts musical score notation to CBM (Cooperative Behaviour
Model) description.
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"flESP ORCHESTRA main concepts (1/3)

For us, the 5 lines of a staff are expressing 5 main aspects of the CBM which are:
user’s role, activity concerned, process state or transition, artefacts
involving in the activity and the context.

On each line, we can situate one or several “notes” expressing hames of
corresponding items i.e. roles, activities, process states or transitions, artefacts and
contexts. Each note can receive a stem which indicates the participation of the
element (acting, observing or editing done by main or secondary actors).

Role ¢ Acting
Activity ? Observing
Process Editing
Artifact
Context
Role C Rtame_—F—C_Reame 4 Rame -
Activity yw—
Process
Artifact f
Context L-Name * P-Name U-Name
~ o
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"flESP ORCHESTRA main concepts (2/3)

A bar line indicates the separation between independent cooperation episodes. Each
cooperation episode expresses a state or a transition in the cooperation process description
network (workflow).

For each cooperation episode temporal organization is expressed either sequentially from the
left to the right, or by explicit change of episode.

Repetitions can be unlimited, explicitly limited (numerically or contextually)
Explicit change of episode uses named episodes
Rerouting to an episode

Call an episode
These two can be unconditional or on condition [ name |

Parentheses are used to express different situations of “chords” participation:

(...) alternatives | E1 SE3 N+, E2 E3
. . R
{...} mandatory participation Adtivty I I ¢ Acting
[....] potential participation At F 1 ft Sinina
Context

We distinguish main actor (double arrow
and secondary actor (simple arrow)
as well as active role and passive role:

Role CRiame 5
Activity
Process

%

CRame > —

A-Name -

PP s
1 Active role Artifact T 4
© Passive role Context Titame _
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Coordination modes:
Computational coordination
(& Social coordination

Cooperation modes:
) Implicit cooperation (instantaneous, short term)

B Explicit cooperation (long term)

Cooperation styles:

@ Asynchronous with infimte answer delay
@@ Asynchronous with limited answer delay (on call)
& Synchronous “in-meeting” cooperation

&&  Synchronous “in-depth” cooperation

Cooperation awareness:

€  Noawareness

€3 Parlial awareness (for specific actors)
M Overall awareness (for all actors)

HCI International, Beijing, 22-27 July 2007

IESP ORCHESTRA main concepts (3/3)

11

&
b LIESP Patterns

Pattern = Problem + Context + (potential) Solution(s).

ORCHESTRA pattern is a schema with one or several chords constituting
cooperation episode(s) organized temporally and associated to a particular

configuration of complementary annotations expressing
nature of cooperation (Synchronous or Asynchronous),

level of cooperation (asynchronous with infinite delay, on call, in meeting or

in-depth cooperation),

coordination style (social or computational),
nature of coordination (implicit or explicit)
awareness (overall, partial or no awareness).

Pattern S/As | Coop | Coord | Exp/Imp Aware

configurations

Intervention
i [ J
appointment S/As | &@@ & =

HCI International, Beijing, 22-27 July 2007
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‘fIESP ORCHESTRA Cooperation Patterns

To exemplify this approach we identified six important cooperation
patterns:

Intervention appointment: Synchronous or asynchronous, on-call or
in-meeting cooperation with computational implicit coordination and no
awareness.

Consultation — vote: Synchronous, in-meeting cooperation with
computational and implicit coordination and either overall awareness or
no awareness.

Presentation: Synchronous and in-meeting cooperation with social
and explicit coordination with overall awareness.

In-depth work: Synchronous, in-depth cooperation with
computational explicit coordination and partial awareness.

Questions / Answers: Synchronous, in-meeting activity with social or
computational explicit coordination.

Validation: Asynchronous, on-call cooperation with implicit
coordination and no awareness.

HCI International, Beijing, 22-27 July 2007
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IESP Patterns

Pattern S/As | Coop | Coord | Exp/Imp Aware Coop. .
configurations
Intervention ; . @
_ YAs | @@ ° .
appointiment Sas | &aa ® & # ﬁ?
Consultation ) Py * o
‘1 2 . I.-
Vote 8 & H m ;s 3 ié;) »
. : ] . u
Presentation 3 & S . ik ®eO
In-depth . o 1
worlc 5 ke = - 2 w
Questions / . . , *
Angwers 8 & ©/a - m L 23 *cﬁ
Validation A @@ e L = T
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Q‘ﬂ Case Study:
LIESP  Cooperation in teaching in large class

N 0
o 5
\‘\\'j;\(\’b(\ge ‘ @‘
¢
]
& F@9 &

Students with
Teacher Wi-Fi wireless devices
HotSpot

List of scenarios:

Students can give feedback about lecture speed (too slow, too fast), write and submit questions
or remarks to the teacher, take notes, answer to full assessments or quick polls, ...

Teacher receives and reads all students messages on his laptop. He can answer to submitted
questions or get the general feeling about the running lecture, ...

HCI International, Beijing, 22-27 July 2007 15
ea Screenshots of teacher interface on
LIESP different devices

S USLUMAR 1.0 - Interiace snseignant - Mezilla
. Brtewe fhton adichage e b Mwepage Quk Froftre Gl
Praparation  PUEWSGaREAT  Analyse Chiitter

i3 Cours CINTALE
HiJ Test LYOH

1 guestions - rkponses

Résultat du test
Wich object programming language was
developped by Sun ?
s
"e

ne

S
"

Diffurser les résubats
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aﬁ Screenshots of student interface on
‘I.IESP different devices
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0‘# Cooperation in teaching in large class
A | i e
LIESP Different levels of description

e
=
Acivity | — ey
Process i 4 Cooperation styles:
Context ¥ — @ Asynchronous with infinite answer delay
i@ Asynchronous with limited answer delay (on call)
A - Individual activity: question to teacher writing & Synchronous “in-meeting” cooperation
i @ &&  Synchronous “in-depth” cooperation
Role =
Qrcglc‘;g T — Cooperation modes:
Artifact - o ®  Implicit cooperation (instantaneous, short term)
Context 0 - Hl E:xplicit cooperation (long term)
oo o Coordination modes:
Activity | — =) Computational coordination
Process e @ Social coordination
Artifact O 4
Context S e ST — Cooperation awareness:
B - Collaborative activity - In-depth view: test 524 No awareness
preparation, submission and evaluation [ #)) Partial awareness (for specific actors)
e i @ M Overall awareness (for all actors)
Activity
Process
Artifact
Context

C - Collaborative activity - Synthetic view

HCI International, Beijing, 22-27 July 2007 18




Q‘ﬁ Pattern Intervention appointment
LIESP instantiated as « Report writing »

Intervention appointment: Synchronous in-
meeting cooperation with computational implicit @
coordination and no awareness. *

Role

Activity

Process CReport witing

Artifact "‘

Context < c P }

a - Individual activity “Report writing”

HCI International, Beijing, 22-27 July 2007
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| - .
LIESP Patterns used for test activity expression

+§f ﬁgg 0600

Intervention, Vote and Presentation Patterns

Role

Activity
Process
Artifact
Context

Role
Activity
Process
Artifact
Context

b - Collaborative test activity preparation, execution
and treatment

HCI International, Beijing, 22-27 July 2007
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Cooperation in teaching in large class:
Collaboration process (workflow)

/\ Cooperation styles:
aonehronousi@ @ Asynchronous with infinite answer delay
Questions formulation and = ’ -
[ speed and clarity @@ Asynchronous with limited answer delay (on cal
appreciation & Synchronous “in-meeting” cooperation
&&  Synchronous “in-depth” cooperation

Cooperation modes:
. Implicit cooperation {instantaneous, short term)
R Eplicit cooperation (long term)

Coordination modes:
B Computational coordination
@ Social coordination

Begin of
lecture

Cooperation awareness:

& Noawareness

€ Partial awareness (for specific actors)
tht  Overall awareness (for all actors)

Asynchronous @
Ll Answers to questions

End of lecture

HCI International, Beijing, 22-27 July 2007 21

Case study:
YLiEsp Heating Equipment maintenance activities

Database Server
Ip Desk

H echnician’s
e Superwsor

Internet and
other Networks

HCI International, Beijing, 22-27 July 2007
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m Case study:
| . . : .
LIESP Heating Equipment maintenance activities

Six actors: client, secretary, technician, supervisor, expert and clerk.

Main scenarios to put together are the following:

A client (secondary actor), observing a problem with his heating equipment, phones to the
repair company to ask intervention. The secretary (secondary actor) asks him his profile
(address, equipment...) and finds him in the database. He organizes an appointment with a
technician. State: RV (RendezVous), Actors: Client, Secretary, &

In the morning, before leaving the cor_nﬁany, the technician (main actor) loads on his PDA
necessary information for his round with appropriate information (clients and their addresses,
nature of intervention ...). State: Init, Actor: technician, @

At client house, the technician works on maintenance process, he can study history file of the
supplies, precise blueprints, elaborates a diagnosis using appropriate tools, and repair, or ask
for spare parts. State: Work, Actors: Client, Technician, &

In a situation of impossibility to diagnose alone, he can contact his manager (secondary actor)
to ask him some helps and to exchange some information. He can also contact, in a
synchronous manner the heating manufacturer expert (secondary actor) to study the situation
with him. State: Coop, Actors: Technician, Manager, Expert, &&

At the end of his round technician, back at the company, updates history file of visited
equipments and gives his intervention statement. State: End, Actor: Technician, @

Next day the clerk (secondary actor) produces the financial balance and statement of
accounts and either sends the bill to the client or he integrates it in the client record. State:
FB (Financial Balance), Actor: clerk, @

HCI International, Beijing, 22-27 July 2007 23
0‘# ORCHESTRA expression of Case study:
A | . . . L.
LIESP Heating Equipment maintenance activities
@

Client Aﬁp. I(:?it W%fk &(ﬁup oo End P@B
= — 4
? qj e b < T e ;’.
P ——
?_@ — W—{; /—;J
F
= = =
Tech
— ¥
5 ” T i s
(s )
: =
¢ 31T eqama o
— © © 2

Patterns ‘ *a* ‘ AW ‘ ;qf ‘ % ‘ e S el ‘ e ‘
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Init Work

= =

Q‘# ORCHESTRA expression of Case study:
LIESP Heating Equipment maintenance activities

&& @ @
Coop RO End FB

i i

&&  Synchronous “in-depth” cooperation
Cooperation modes:

L] Implicit cooperation (instantaneous, short term)
Hl Explicit cooperation (long term)

HCI International, Beijing, 22-27 July 2007
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Tech
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9 Y e 3 —— <
A 3t
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Man
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A o !
Cooperation styles: = Cooperation awareness:
@ Asynchronous with infinite answer delay € Noawareness
@@  Asynchronous with limited answer delay (on call) € Partial awareness (for specific actors)
& Synchronous “in-meeting” cooperation

tt  Overall awareness (for all actors)

Coordination modes:
= Computational coordination
© Social coordination

25
Q‘# Heating Equipment maintenance activities
LIESP Cooperation process description
State: RV (RendezVous), Actors:
‘ Client, Secretary, &
3 State: Init, Actor: technician, @
o @ State: Work, Actors: Client,
o < Technician, &
@ State: Coop, Actors: Technician,
Manager, Expert, &&
State: End, Actor: Technician, @
State: FB (Financial Balance), Actor:
clerk, @
Cooperation styles: Cooperation awareness:
@ Asynchronous with infinite answer delay € Noawareness
@@  Asynchronous with limited answer delay (on call) € Partial awareness (for specific actors)
& Synchronous “in-meeting” cooperation tt  Overall awareness (for all actors)
&&  Synchronous “in-depth” cooperation
Cooperation modes: (‘oor(IiElalion modes: )
®  Implicit cooperation (instantaneous, short term) E C '-‘mplll"'lll‘”:ﬂl C_Umdm““'\‘ﬂ
Hl Explicit cooperation (long term) = Social coordination
HCI International, Beijing, 22-27 July 2007 26
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Fesp ORCHESTRA and in-depth description

Of course graphical description gives only global overview

More comprehensive description is textual: identification of precise
characteristics, participating artefacts (objects and tools with
associated methods) and so on.

On this textual description is possible to do different validations of

CBM:
Completeness
Consistency
Coherence
HCI International, Beijing, 22-27 July 2007 27
e
LIESP ORCHESTRA meta-model

1 Main concepts
I Derived concepts

[ Secondary concepts

HCI International, Beijing, 22-27 July 2007
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CoCSys Methodology

Interaction
Patterns

/
©

Scenario 1
Scenario 2

=
E

Actors

ooperative Behaviour, ontextualization

Model (CBM) Adaptation
Specialization
m
Cooperative @ N\ Components Devices
Architecture Configurations
Collaborative Application Model Comp.1

Groupware Infrastructure Model

Distributed System Model /

New Scenarios
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‘ﬂlESP Three layer collaborative architecture model

Cooperative middleware called SMAC (Services for Mobile Applications and Collaborations)
implements the two lower layers (groupware services and distributed system) of this

conceptual cooperative architecture.

SMAC

Cooperative Application Layer:

Mobile devices, pervasive devices, augmented reality devices...
Sensor Actuator ollaborative

application @ application E application ﬁ ﬂ @

process process process
Groupware Services Layer:
Pervasive and collaborative services

Session |[Users and workgroup
management management
Context, Security || Multimedia
localization || services services

Event Queue, RPC, Shared data,
asynchronous message passing ||concurrency control

[ Distributed System Layer |

Network Communication Layer (JGroups / « Virtual Synchrony »):
P2P, reliable multicast, dynamic membership.

HCI International, Beijing, 22-27 July 2007
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e-# SMAC and Cooperative Application

LIESP Layer core classes
SensorMngt || ActuatorMngt icActivityMng icActivity SemanticArtefact
- | R T
T~
I
CollaborationMngt } AwarenessMngt | |UserPrefMngt ’ﬁ KP—‘
******** N SementicTool SementicObject
_______ 1

T
J n
T
] S
1 Generi ivityMng Gener| ivity
I L L _
I 1
‘ l
‘________________I H GenericArtefact
1
Wor i ArtefactMngt | 1 _|
SMAC| [eeestonttant (Rorifowingt|Fofsodeliel) £o7 ) -
1 | ’_‘?‘ %
GroupMngt || ActorMngt RoleMngt GenericTool GenericObject
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LIESP Conclusion and perspectives
We proposed a model-based approach to mobile (capillary) cooperative system design with
CoCSys methodology
ORCHESTRA as global overview graphical formalism of CBM (Cooperative Behavior Model)
Transformation process from CBM to Collaborative architecture model
We tried to show you on two case studies that ORCHESTRA is easy to read and to
understand.
We also presented identified reusable patterns allowing to speed-up ORCHESTRA
description process.
Integration of Mix Reality (Augmented Reality) with new 1/0 devices (see-throw goggles)
and communicating objects (RF-1D based).
Main perspectives are
We are working on Visio based Editor allowing to collect not only graphical expression, but
also in-depth textual characteristics.
XML representation is also in progress as well as the projection process to the Collaborative
architecture.
Study of Evolutivity of CBM in order to take into account users’ evolution demands and the
role which can be played by ORCHESTRA in this process.
HCI International, Beijing, 22-27 July 2007 32

16



D

IESP

Thank you .....

Questions ?
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