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European Leaming Grid Infrastructure

The European Learning 6rid Infrastructure based on GRID
technologies for supporting ubiquitous, collaborative,
experiental-based, contextualised and personalised learning

Protocols for building an Organic Chemical Ontology

"Research is what I'm doing when I don't know what I'm doing"

Technology-enhanced learning and access
to cultural heritage

Wernher Von Braun
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Organic Chemistry Portal

- 5 -
Name Reactions Chemicals > Reducing Agents

Tributyltin hydride (Tributylstannane) I Tin hydrides

Barton Decarboxylation

The radical decarhaxylation of a Barton ester proceeds to the Organatin hydrides are wery good radical reducing agents due to the relatively weak, nonianic band between tin and hydragen
corresponding alkane after treatment with tributyltin hydride or {Buy3nH 74 keal/mol) that can cleave homolytically.

butylmercaptan:
Elu\ R Elu\
HO- N BLé-—}Sn—H —_— BE,}SI’T + RH
. Y Tributyltin hydride
)

Bu,SnH - . . I . .
A R—H However, these compounds are plagued by their high toxicity and high fat solubility (lipophilicity). Therefore, with few
=1l excentions the nse oftin bhwdrdes shonld be avoided The catalvtic yse of this reaoents with a siitable second redicing

RCOOH ————————— =
D, DMaP

Q How to imagine all
“ “the dlffer'en'r hyper'lmks ?

An alternative possibility is the |

m

T

with a suitable radical trapping agent: + I‘-| —Bu,Sn
Cr Barton-McCombie reaction
=T 5 [
J]\ |
RCOOH N co, —= R-X MaO— N t@
ELN, Barton ester 5 thgg %r )L BUSH
RCOCI — R-H
he or &
Barton ester S
Mechanism

Barton decarboxylation

The initiation of the Barton Decarboxylation { Bu Sn-H -> Bu3sn- ) is effecter Additional interesting reactions that employ tin hydrides are dehalogenation and intramolecular radical cyclization.
Decxygenation, the driving force for the reaction itself is the farmation of the

4/17/2012 SEES N°2 (EnCOrE) 3
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it el 27
P=T. 0068,
pe=b042

o

H-_?ncl--,e DA replication M phasa
r L

p-0.0001

p=AD13 =
sl D m \
Chromosoms
p=0.0002

C 'ﬁgrumh Growth Nucleus

and'or

9-003?5 maintenance
00204 tggf:g / i 1l

n-{l

ion  DNA difected
ANA polymerase
I, hetoanymie

An on’rology is a far'ma/ exp//af descrip’ion of concepts in a domain of
discourse (classes (sometimes called concepts)), properties of each
concept describing various features and attributes of the concept (slots
(sometimes called roles or properties)), and restrictions on slots (facets
(sometimes called role restrictions)). Ontology together with a set of
individual instances of classes constitutes a knowledge base.

SEES N°2 (EnCOrE) 4
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Drafting a protocol: first step

i

European Leaming Grid Infrastructure

Creation of a working group:

How to gather so many

Gathering chemists of vary persons?

technolow

O

O
2 Ontologists
Create a virtual community p;
And
Create a work through Internet
4

4/17/2012 SEES N°2 (EnCOrE)
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Services needed for Conversation &
Cooperation (C4&C)
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30:55 monica

137/ % ) files )/ urs ) chat)” list

32:05 catherine colaux

r

32:37 catherine colaux

33:43 monica

35:04 catherine colaux

35:24 krief

36:06 catherine colaux

36:14 laurenco

37:35 krief

38:14 catherine colaux

39:06 monica

40:03 laurengp

. e ]
Camten v e B || Q@ || ]
Fmrumnty o B 10 R URLs
s @ & : L 01:2830», @
Bromiicesies oy - »P » P P A |
Comar ALL Votw 0 0 0 Setch 5 ot || mamm EPEP——
S - E— IR T N R
krief - : 9
laurenco —u— & = L
Tom Visser H—  HH— — :: H —|V
OLLOU IN c (Lrneury) 5



Qg,s o

i,

O
O )@@O@L}—
»;\T!) \(3@@ E & @ @ D

l’l l

gc\)\jﬁs Uniivep g
43

Drafting a protocol: distributing the tasks

European Leaming Grid Infrastructure

# Discussion between chemists in presence of experts in Knowledge

engineering (the “ontologist")

& Integration of the concepts in the ontology, by the “ontologist”.

& Explanations of the "ontologist” on his choices and his manipulations in

Protégé.

4/17/2012 SEES N°2 (EnCOrE)
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Drafting a protocol: preparation of a Collaboration
European Leaming Grid Infrastructure 5655 /0/7 ( C 5 )

(€S Uz,
%

+,

Ao

* Booking a weekly session of 1 H 30 with all the different participants  [flagt [ lekic™

+  Sending documents to the diffusion list in order to prepare the session and the agenda of

the session

Fichier  Edition  Affichage  Insertion  Format  Qutils  Domnées  Fentrs 2 Adobe PDF

DEERSR_RY & BRR-< o-a- @ =-2K W

3 préparation session du 26 janvier 06.doc - Microsoft Word. =15
Ebier Edton Gffichoge [sertion Format Quls Tobleau Fepfire 2 AdobePDF  Commentales Actobat Topezwequeston  §|/X. fatatad @M M () | ¥ répondre en indluant des modifications... Terminer lar
DEEAERY L LB I oo | @BOE 6% - 2 o “u -6 s > - =
bl SE
Foa < siichere | DB D - D -3 | 0|E . ]
£ GENERAL CONCEPTS.xls
Bl = : = 2 s E B &
1 COMNCEPTS
2| 1 |ecidesbase
s 2 |addition
[rematicity
atome
s
: FUNDP _EnCOr€ PG T
- :| 6 |catalyse
R ¢ | 7 |catalyst
N a| 8 |chemistry
z = = 9 [Competitive reastions
Préparation session_ EnCOrEo02 it
" o 10 |eompound Jl & Adobe Acrobat Standard - [beilstein-database-structure.pdf] i =1o)x]
N To: EnCOrE Group - okceetrois@lirmm.fr a Fichier Edlion Affichage Document Commentaires Outls Options avancéss Fengtre 7 —|3%|
- From: Catherine Colaux 2| 1L |configuratien 2 E RS P @ P reshercher écion oy fichicr FOF nertaies o snntations © g Envayer en éviion - pratection < /2 Appastion dune signets -
1tz |conformation —
B : I e - O ff
cC: 2files Excel | 13 |Dehalogenation I ssctorner | L] b © oo i Y" 19 4
B =)
Date: 26janvier 2006 = 4 [Electronegativity o - - :‘
' T : e “Beilstein Data Structure |
T il it e Dot Gt Oule G o P Siaid————— | &
- il H 0 -/ /] = = MDL
FlashMeeting Linkl: http:/flash.kmi.openacu = & _=. /. & Wrwcrame ] 25 5 o (Epon- 4 “ et
- [ Iosem G| @[ L) o © [ - © 408w @ CICEE e e e |
~ Participants : Catherine Colaux, Claude Laurenco, ‘VOCABULAIRE DE LA CHDME % = v
" ) : = 2
Visser, Philippe Lemoisson Stefano Cerri et Pascal 2
Journal officiel du 22 septembre 2005
" ) ’ ) S  the reacti
R Object : fith collaborative session on the establishir NORE OTNATISSR2LS LTI DS =
i sammon
- Termes généraux de la chimie nal Grovp gL
B 1 Propositi on4 (liste de termes, expressions et définitions adoptés) % E T,
=s@s n of canfigurati | 8 porey
Degan~ [y | Fomesaamatques~ \ N JOE 4l M@ - L-A-=5= 8 - Termes e dimirons e s e
A = — it
Domaine - Chinis Chimie physique. E v
Définition : Effet d"éeran résultant d'un affaiblissement local d'un champ.
‘magnétique externe, 46 4 la présence d'électrons cireulant autour d'un. -
lesquels créent un aible ch 5
Note : Ceteffet est  Ia base des methodes de résonance magnétique i
nucléaire appliquées & 1'étude des molécules comportant au moins un il
noyau atomique de spin non nul.
Equivalent étranger : shiclding.
2. blindage, nn.
Domaine - Chinnis Chimie physique.
Définition + Effet d*éeran résultant dun affaiblissement local d'un champ.
. é vers Pextérieur par une entité chargée (soyan tommique.
on ou assemblage moléculaive). i & In présence d"dlectrons on dfons de

4/17/2012 SEES N°2 (EnCOrE) 8



European Leaming Grid Infrastructure

Drafting a protocol: the settings’ for C&C

* Working through (6SD + FM) at the construction of the ontology

The chemists start the discussion, in the presence of ontology's expert, about the

selected field, they extract from it the most adequate ferms and their

relations.

Experimentation du bureau partage - Microsoft Internet Explorer-

Fichier Ediion Afichage Favors Outis ?
© Précédente -~

4/17/2012

O-RNR G/

‘agora.lirmm.fr/Bureau_Virtuel/

Rechercher

Favoris & - &

Enumerate  block of type

: No block type selected

> Précédente - [ [ @ S Rechercher + Fa

. . [ [ htp:flash kmi.open ac.uk: 8080]fi
]

voris - &
ing.php?pwd=4e546e-36" v EJOK ' Liks

0:44:15 % krief is next

Pascal
e
Interrupt
(o]

laurenco: j'ai un pb jtais d|

krief: Ou doisje aller pour voir ce que vous voyez.
rief: isje alle ir ce que vous voyez

krief: Ou doisje aller pour voir ce que vous voyez

catherine colaux: c'est vous

krief: Ou doisje aller pour voir ce que vous voyez

j ensession, et donc erreur ..
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Drafting a protocol: a Common Virtual Environment
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European Leaming Grid Infrastructure

i

M

- Each time that a concept is identified and considered to be important by the
chemists, the ontologist, on the spot, integrates it in ontology, in a synchronous

way, by using the shared desktop and validates in the same time the relevance of
the classes, properties or restrictions.

3 Fizshieeting Memo - Wicrosoft interne

t
<@ BN U3
: o
=N I r
monica
.

|
= @ wes ) o [ s ) ovat ) svon |

VOTING — EMOTICONS __

Ciick one button

10 place your vote | Yes |7 Abstain (X! No

Results of the Vale

(3 Abstain No
Broadcaster only - li ’i [i
Clear ALL Votes 0 0 0

4/17/2012 SEES N°2 (EnCOrE) 10



Drafting a protocol: conversations

European Leaming Grid Infrastructure

- The ontologist takes the time to explain to the chemist the reasons of
his choices and how to implement it in Protégé. He also answers the
questions and even in few cases revises his initial choice.

- Ceetrois Protége 3.1 beta (rmi://agora/Ceetrois)
File Edit Project  Window Help

O HE # B B X ma ¢ 9% <€protégé
[® ["mSlots | # Instances | m Queries |
j, CLASS EDITOR
or ’ For Class: @ Molecular Entity  (instance of :STANDARD-CLASS)
z ‘. crubezy, févr. 09 17:44
Class Hierarchy 8 X > Name Imight become class type to traints
THING |Mmecu|ar Entity | for unknown structure valie
[ 2 SYSTEM-CLASS
@ Chemical Substance Role
@ Structure
| Concre te @ '|
@ Molecular Entity
Mechanism
v :Transformaucn emplals Siow A A
@ Chemical Reaction Nam Cardina\...l Type Other Facets
B struct required.. Instance of Structure
| [ =
Superciasses o o %
THING

[¥]

4/17/2012 SEES N°2 (EnCOrE)
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Drafting a protocol: keeping track of the
collaboration

,,,,,

European Leaming Grid Infrastructure

v Writing a report about the session and planning future work

v' Acceptation of the report by the group and working on the next session

4/17/2012 SEES N°2 (EnCOrE)
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File  Edit

X Mode actif

_Sandﬂne

Project  Window Help

Oe & «+ B &

Assessment of the first trial

f ® Classes | ™ Siot
CLASS BROWSER

Class Hie 54 ¢ ® X ~

For Project: ® ceetroiss...

LAS
For Class: ® Chemical Substance

Name Documentation

(instance of :STANDARD-CLASS) Ao X

Constraints A % ¢ ¢

TTHIMNG
> SYSTEM -CLASS
@ Chemical Substance
@ Structure
@ Maolecular Entity
@ Mechanism
B @ Transformation
b ® Additive

The assessment of this set of experiments is quite weak... Why?

4/17/2012

|Chemica| Substance |

Role

| Concrete @ '|

Template Siots

A A= @ m e

Mame |Cardi...| Type

Other Facets

5 3 product multiple Instance of Chemi

= 5 3 reactant multiple Instance of Chemi

= s an additive

=k

SEES N°2 (EnCOrE)

multiple Instance of Chemi...
= molecular entities requir... Instance of Molecr...

~oinverse—slot=reaction products
cvinverse-slot=reactants

%0,\365 W\t%’

M
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Assessment of the first trial

European Leaming Grid Infrastructure
M
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The facility to connect people
through Internet induced us in
error for gathering all these
persons during the SAME
MEETING

* No precise determination of thex
* No definition of the terms and 7‘/76 Qﬁons previously To the session.
®

* Lona discp~—" "o* > “*hout interest for Ontologist.

~ v

~or communication,
- opportun.., ~Th=brotocols of collaboration,
- Opportunity to analyze ( r errors.

4/17/2012 SEES N°2 (EnCOrE) 14
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How to improve this first protocol?

i

European Leaming Grid Infrastructure

- Thinking differently....

- Taking advantage of the power and the facility offer by the GRID
to the virtual community by

- Cutting the work in different sessions
- selecting the right person for the right session.

- Selecting the tools in relation which each collaboration session.

- Taking advantage of the recording for archiving and reporting

4/17/2012 SEES N°2 (EnCOrE) 15



Selection of the specific field

European Leaming Grid Infrastructure

- Selection of a more technical field : The stirrer

* Goal? Answer to the following questions: "what is the more relevant
equipment to use for an identified purpose?”, "why this equipment is
recommended for ?“ or "where to buy it?"

* Integration of the "ontology of stirring laboratory equipment” to the
“ontology of laboratory equipment” and the “ontology of organic
reactions”

4/17/2012 SEES N°2 (EnCOrE)
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ontology of the stirring laboratory equipments

European Leaming Grid Infrastructure
M

+
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1. Study of the field to be treated

Listing of all the concepts and the terms of the delimited field to define them.

Tools

BuddySpace

The simple one-click video conference!
It works in @ web browser running the Flash 7 plugin!

4/17/2012 SEES N°2 (EnCOrE) 17



ontology of the stirring laboratory equipments

European Leaming Grid Infrastructure

2. First trail in the construction of the ontology

Construction of the first trial of the ontology by chemists who have learned protégé collaboratively with the ontologist

Tools

For Project: ® laobratory equipment 03
Class Hierarchy
‘THING =
» © :SYSTEM-CLASS
v © Laboratory Equipment
» © Crushing equipment
¥ © Mixing Equipment
Kneaders
v © Magnetic Stirrers
Magnetic Stirrer without heating

agora - ) )
& @ o Magnetic Stirrer with heating
" Informatique
% de Roboti .
e Mcottecioniaie » ® Overhead Stirrers

le Montpellier

LIRMM » © Shakers
v © Accessories
g @ GSDagenss ¥ © Mixing Accessories
f/ Flas h_f \e r: C1N 9 jﬁggm‘f » © shaft accessories
i ¥ © magnetic stirrer accessories

The simple one-click video conference! Girculus-Stirring-Bar
It works in & web browser rupning the Flash 7 plugin!

The Grid Shared Desktop Experience (GSD Beta)

Cylindrical-Stirring-Bar
Double-Spin-Stirring-Bar
Egg-Shaped-Stirring-Bar
Octogonal-Stirring-Bar
Polvaon-Stirring-Bar

F.aund-Stirring-Bar
Crin Thudn Ctirri =} -

4/17/2012 SEES N°2 (EnCOrE)
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ontology of the stirring laboratory equipments

European Leaming Grid Infrastructure
s
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3. Testing period of the first outline

Presentation to chemists in a working session using the GSD in order to validate the organization of the concepts. Detection of missing

concepts, inconsistencies...
Implies all the Chemists

Tools

0:43:29 @'catﬁerine colaux is next 5 joined

agora Laboratoire
q nl r rm llq

o etde Ml u{xlectmnlqu
7. pelie

S LILD deMon

LIRMM

The Grid Shared Desktop Experience (GSD Beta)
Gt

Andio-Video confience -
. . | sandrine

File Edit  Eroject

De @ + B6 8 wma ¢9%

_Intarr-_ L T ! [0 Cassas | m St | = Fama | # Instancse & Queres | Ortoiz |
i ; CLASS BROWSER  CLASS EDITOR.

For Project: @ laobiatory equipment budapast For Class: © Midng syster  (insanca of :STANDARD-CLASS)

FlashMeeting e

THNG Mi t
The simple one-click video conference! X — L
It works In @ web browser running the Flash 7 plugin! b O SYSTEMCLASS
v 0 Laboratory Equpment Role
¥ 8 Accessuries sl £
°
" : :muhg AE:SSD = Template Slots
4 ol
nsnERe Name: ‘ Cardnality ‘ Type
v Stirng Equpment
¢ Action Assaciated to Equipmant multipe  Instance oftype of action
» @ Crushing equipment
() Ecuipmen: 1§ -eccmiranded for multipe  Instance of Reactior Featues
° b Mixing Equipment
nchronous collaboration
v O Internal Mixing System
» O Nagnetic Miving System
¥ O Cverkead Mising Systerr
© Extemal Mixng Sys:em
» O Crushing system
iE i 1]

4/17/2012 SEES N°2 (EnCOrE) ' 19
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4. Evolution of the first version of the ontology

Integration of the remarks in the ontology.

Tools

Jasses | = Slots | = Forms | ¢ Instances |  Queries |
S INSTANCE EDITOR

or Project laobratory equipment For Instance: agitateur pneumatique Instance of air driver stirrer, Internal name Is laobratory equipmen _Instance_.
t03 | [Fori + agitat fique RGL10B  (inst f air driver st ternal laobrat 1t 03_Inst N
Class Hierarchy . || Denomination
THING |agitateur pneumatique RGL108 |
> © SYSTEM-CLASS Minimum Speed Maximum Speed Angular Speed Unit & % & & _ R R
v © Laboratory Equipment [ 0ol | 15000.0]  # round per minute INSTANCE BROWSER :
» @ Crushing equipment Maximum Stirring Wei¢  Weigth Unit A =
v ® Mixing Equipment Speed Display | For Class: ® Reaction Features
® Kneaders (1) [ -] Maximumstiring Volu Volume Unit a ; .
[ 9 : PN ¥ e X~
» & Magnetic Stirrers | 25.0 * liter Reac“ﬂl'l Featl" €
= ¥ ® Overhiead Stirrers Maximum Viscosity Viscosity Unit 2 le biphasic system
agora Labortare ® cloctroric siier (1) 2500.0) | ® milipascal second . :
Y Ze"RZL?Zé’L’S" ® electromecanichal stirrer | Maximum Pressure Pressure Unit » 1| * explosive reaction
t de Microdlectroni P g B . . .
st e roticoniase ® type of action (1£) SOl ¢ bt # High Viscosity system
LIRMM [ e () Chuck Diameter Diameter Unit A : ;
® mechanical stirrer (1) oss | + Low viscosity system
The Grid Shared Desktop Experience (GSD Beta) > ® Shakers ) " .
soges » S hcoassoios lllustration * multi phasic system
GSD dwonstration C\Program Files\Protege_3.1\plugins\image\agitateurs_a_tiges_rgl20b.gif . . . .
i Vi onfress > © Shaidng system il + Reaction in high quantities (>1L)
» © Crushing system - E 5 i
» o Units * Reaction in micro quantities (<1ml)
© Mat . . G o
i ﬁca‘e’ - # Reaction in small quantities (<1L)
® Color (7)

® Reaction Features (15)

# Reaction under cooling

+ Reaction under heating

* Reaction under low pressure
+ Reaction under pressure

® FlashMeeting

The simple one-click video conference! 7 2 0 ;
Itworks in & web browser running the Hash 7 plugin? # Reaction with solid particles

* reeaction under inerte atmosphere
* Suspension

Types o &

@ Reaction Features

4/17/2012 SEES N°2 (EnCOrE) 20
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5. Validation of the ontology by ontologists:

Validation by ontologists of the organization.

Tools

agora

Laboratoire

¢ d'informatique
de Robotique
et de Microélectronique | sandrine
de Montpellier

LIRMM [

The Grid Shared Desktop Experience (GSD Beta)

<= GRAS ey dde
(o cor Eoec sonaow em

D@ + B2 g ¥ 'merégé

XDrawChem Corbeille

1

Protege

THIN: . ||Chemical Substance
SYSTEM-CLASS
& Chemical Substancy
® Structure |
I ® Molecular Entity Template Slots
® Mechanism Mame [Cardi.. Type
lick one bition . & 8 » ®Transformation || |lmisaproduct  multip-Instance of Cher... inve
. 1o place your vl /I ¥es |2] Abstain (X No \ \ Aty ) s o reactant ke her...inve
£ Flash Meetir j e . L e
| e 00 IS Ves Abstain No (& it = molecular enti.. requit.: Instance of Mole-..
. Broadcastercnly - ]— ’— [— ; - -
The simple one-click video conference! Clear ALL Viotes 0 0 0 \a o0

It works in & web browser running the Flash 7 plugini

4/17/2012 SEES N°2 (EnCOrE) 21
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File  Edit Project \Window

Oe B <+

Tools

Class Hierarchy

§ O
o
£ 1
; o
9 =
s
N

 BROWSER

THING
> (S ETEM-CLAS
¥ © Laboratory Equipment

b @ Crushing equipment
¥ @ Wixing Ecuipmert
@ Kneaders
b 0 Magnetic Stirers
¥ @ Overhead Stirers
|& electronic st
ﬂ electromecanichal stirrer
@ air driver stirrer
@ mechanical stirrer
B @ Shakers
B B Accessories
B O Mixing system
B @ Crushing system
B O Unis
p O Mater
@ Color
@ type of action
@ Reaction Features

& Iaohratory equipment 03

Superclasses

& Overhead Stirrers

¥ @ Overhead Stirers
@ electronic stirrer (1)
@ electromecanichal stirrer (1)
& air driver stirrer (1)
@ mechanical stirer (1)

b @ Shakers

¥ @ Accessories
vye

B @ shaft accessories

Mixing Accessaries

B © magnetic stirer accessaries
¥ @ blade accessories
@ Blade_propeler (1)
O Turbine (1)
5 Dissolver (1]
@ Centrifugal (1]
@ Paddle (1)
@ Anchor (2]
@ Kneading (1)
@ Screw_type (1)
@ Blade (2}
@ Jiffy_Mixers (1)
@ Double_arc_Blade (1)
B ® bearing
P © Bearing self-assembling pisces
B ® Crushing Accessories
B O Mixing system
B © Crushing system
B O Units
P O Mater
@ Calor (15)
@ type of action (18)
@ Reaction Features (15)

SE
- File Edt Project Window Tools  Help

0De B + B % e ¥ % <é§pm:é
[ Classes | ™ Siote |

Hhustration

C:Program Files\Protegs_3 .1 luginsimage\ACE 55 turbine gif

4 T

Artinn Ass,

SEES N°2 (EnCOrE)

For Projec Far Instance: # ACE SS Turbine f stainless steel /shaft diameter : 10 milineter  (instance of Turbing, internal name i laobratory equipment 03_instance_40008)
Class Hierarchy ) -
H| Denomination
“THING
B O CSYSTEM-CLASS ‘ACE 25 Turkine ‘
¥ © Laboratory Equipmert o
ate S| iamet L
b @ G e Diameter Associate Shaft Diameter Diameter Unit .
¥ @ Wixing Equipment ‘39 ‘ ‘w # nillineter Mater Composit &% % ¢ &
® Kneaders (1) # stainless steel
STyt
B {QMsaniic nilo=re Flask Size Volumelnit P % & &

Commerits

General description Multiple fins that may be bert to different angles. Set screw allows posttioning
at various locations on ether olass or S5 stiting shafts. Use S5 set screw with S5 stirring shaft
\With alsss shatt, use Kel-F®tipped set screw. Both screws supplied with agtator
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“Learning ontology building"

and

"building an ontology”

are

two distinct goals.
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Which are the differences between a traditional working session
and distant collaboration within a Virtual Community ?

Advantages :

© You can record the conversation and use it to archive the
discussions, write a report,

© You can work with different persons from different countries at
the same time without any problems linked to travels,

© In case of GRID architecture, you don't need to download
software on your computer and therefore avoid all the problems

linked to their management,

© You can easily benefit from a tailored tutorial,
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Which are the differences between a traditional working session
and distant collaboration within a Virtual Community ?

® No meeting could be initiated on the spot, you have to book the
session to ensure that all the participants will be available at this
time (taking into account the time difference between Europe and

the rest of the world),

® It requires much more organization, more work before the
meeting. You have to prepare the session by sending documents,
etc. in order to be ready to discuss at the first seconds of the
session... the value of the time is no more the same through

Internet.

[

® You need a moderator to centre the discussion in “heterogeneous'’
collaboration session, make beneficial of the session.
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@ Opportunity to record the conversation simultaneously to the
manipulation on the GSD.

@ Possibility to invite someone to work on the GSD with least of
constrain (only username and password....)
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These requirements have been integrated into the design of a
unified Common Virtual Environment:

‘management of Users, Groups and Roles;
-single (and secure) sign-on for the whole C&C infrastructure;

-synchronized recording of the parallel conversational processes.
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