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Why?y
Why it is so difficult to achieve total reliability/robustness Why it is so difficult to achieve total reliability/robustness 

when deploying a RTC Infrastructure?when deploying a RTC Infrastructure?

Th R lTh R l Ti C ll b ti i t i li i i tTi C ll b ti i t i li i i tThe RealThe Real--Time Collaborative environment is a living environment: Time Collaborative environment is a living environment: 
constantly changing, evolvingconstantly changing, evolving

In addition, devices/domains/nodes are managed by several In addition, devices/domains/nodes are managed by several 
independent technical and administrative entities.independent technical and administrative entities.
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Solution ?

Solutions ?Solutions ?

ByBy creatingcreating aa ”living””living” RTCRTC InfrastructureInfrastructure
capablecapable toto react/adaptreact/adapt toto thethe changechange ofof thethecapablecapable toto react/adaptreact/adapt toto thethe changechange ofof thethe
environmentenvironment inin realreal--timetime transparentlytransparently toto thethe
endend--useruser..
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endend useruser..



EVO Methodologygy
Required Steps to create suchRequired Steps to create such 

infrastructure:

1. Monitor the environment 
2. Detect any changes
3. Add intelligence into all infrastructure 

components to react to real-time changes
4. Spread the information and status to the network 

t bt i l b l l ti i f thto obtain a global real-time view of the 
infrastructure

5 Remove all single point of failure
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5. Remove all single point of failure



EVO C tEVO C tEVO ConceptEVO Concept
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EVO Components p
Each EVO components have the name of an Each EVO components have the name of an animalanimal..

They have their They have their own intelligence and are autonomousown intelligence and are autonomous..

KangarooKangaroo: Gateway to connect any available EVO : Gateway to connect any available EVO 
database servers (redundant)database servers (redundant)database servers (redundant).database servers (redundant).

PandaPanda: EVO server component that manage all the: EVO server component that manage all thePandaPanda: EVO server component that manage all the : EVO server component that manage all the 
EVO realEVO real--time traffic. Several Panda create an EVO time traffic. Several Panda create an EVO 
overlay networkoverlay network

KoalaKoala: EVO client component. Starts and runs on the : EVO client component. Starts and runs on the 
user machine and allow connection to the EVOuser machine and allow connection to the EVO
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user machine and allow connection to the EVO user machine and allow connection to the EVO 
service and functionalities.service and functionalities.



EVO Advanced Architecture

ClientsDistributed

EVO architecture

Infrastructure
Controlled, Controlled, 
AdministratedAdministrated

EVO architecture

InfrastructureAdministrated Administrated 
andand
DistributedDistributed

Peer-to-Peer servers

September 3rd, 2007 Philippe Galvez

Centralized Architecture
(old model)H.323 or similar toolsCentralized



Secure Infrastructure

Directory ServicesAll communication channels Directory ServicesAll communication channels 
are tunneled via ONE port
(UDP or TCP). Crossing 
Firewall and NAT 
en i onment !!

MonALISA

IM

environment !!

IM
H.323
Mbone
SIP

PC Local
IM, Chat, Presence, …

SIP
MPEG
…

Video Audio

Possibility to Encrypt
IM, Chat, Presence message
AND/OR Video packets
AND/OR Audio packets

Possibility to Encrypt 
communication between 
Panda nodes
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AND/OR Audio packets
AND/OR Whiteboard packets

Panda nodes



EVO C tEVO C tEVO ComponentsEVO Components
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Panda: one EVO server
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Panda
Some functionalities:Some functionalities:

Dynamic registration Dynamic registration to high level directory services to to high level directory services to 
provide global infrastructure viewprovide global infrastructure viewprovide global infrastructure view.provide global infrastructure view.

Automatic reAutomatic re--activationactivation of components and services.of components and services.Automatic reAutomatic re activationactivation of components and services.of components and services.

Automatic Automatic and secure and secure code updatecode update..

Continuous monitoringContinuous monitoring of network quality (packet loss, of network quality (packet loss, 
jitter latency) between its peers and its possible peersjitter latency) between its peers and its possible peersjitter, latency) between its peers and its possible peers.jitter, latency) between its peers and its possible peers.
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Panda
Some functionalities Some functionalities (part 2):(part 2):

Automatic rerouting Automatic rerouting to obtain the best to obtain the best 
performance/quality.performance/quality.p q yp q y

EncryptionEncryption between central nodes and between node and between central nodes and between node and 
clientsclientsclients.clients.

Automatic Automatic Alarm notificationsAlarm notifications when monitored parameters when monitored parameters 
(system or network) go beyond a(system or network) go beyond a preset thresholdpreset threshold(system or network) go beyond a (system or network) go beyond a preset thresholdpreset threshold..

Dynamically provides services Dynamically provides services (video, audio, data,..) that (video, audio, data,..) that y yy y ( )( )
matches the current resources/capabilities to the end matches the current resources/capabilities to the end 
users/applications.users/applications.
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Access to Access to realreal--time and historical datatime and historical data..



Koala : EVO Client
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Koala
Some functionalities:

Our Client is platform independent: Java basedp p

Automatic Detection of:Automatic Detection of:
systems parameters (CPU, Memory,..)
hardware components (audio card, video card, …) p ( , , )
capabilities in term of service (video, audio, …)
network environment and capabilities (wireless 

i t DSL il bl b d idth )environment, DSL, available bandwidth, …).
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Koala
Some Functionalities (part 2):

Dynamically get services (video, audio, data,…) that 
matches the current resources/capabilities to endmatches the current resources/capabilities to end 
users/applications.

C ti it i f t k lit ( k t lContinuous monitoring of network quality (packets loss, 
jitter, latency), and automatic rerouting of packets.

Automatic Alarm notifications a when monitored 
parameters (system or network) go beyond a preset 
threshold.threshold.

Adaptive configuration of client applications to fit the 
t h d d t k biliti
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current hardware and network capabilities.



EVO f tEVO f tEVO featuresEVO features
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Overall System Capabilities(1)y p ( )
UDP et TCP tunneling in one Port. Network Address 
T l ti d Fi ll t lTranslation and Firewall transversal.

Encrypt Video and/or Audio and/or Whiteboard and/or yp
IM/Chat and/or data.

IP 6 ld i t d t th EVO IP 4 t k iIPv6 world is connected to the EVO IPv4 network via our 
dedicated servers.

Plug-in concept: communication system and interface is 
provided to allow additional functionalities (authentication, 
b ki d )booking, agenda…).

• API to allow external development.
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Overall System Capabilities(2)y p ( )
Multilanguage support (currently 10 languages 

d)supported)

Support any type of video client/protocols: H.323,Support  any type of video client/protocols: H.323, 
SIP, Mbone, etc…

Administration of meetings: Become a meetingAdministration of meetings: Become a meeting 
moderator; Mute/Unmute video/audio of a participant, 
kick-out a participant, add a new participant as p p p p
moderator.

Sharing of computer screens between participants of 
the same meeting.
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Koala Main Interface
Multi language Support

Communities

Presence

Communities
Ongoing Meetings

Presence

Buddy
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Connection to the Panda Chat Automatic Time Zone Adjustment



Global Communities ManagementGlobal Communities Management

High Energy Physics

Global Scientific 
CommunitiesCommunities

Subscribed CommunitiesSubsc bed Co u t es

Search Engine
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Bookingg
Book a schedule meeting
Start an Ad-hoc meeting
Invite a buddy to a private meeting
Have permanent meeting room
Restrict access by a password
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Instance Messaging / Chatg g
IM Presence information of each user is 
available.
Ability to force your presence status
Each user can add EVO users to his
buddy list.

Possibility to initiate a private Chat session with any EVO user     
even if you are not in meeting with them.even if you are not in meeting with them.

A global Chat session exists for each community.
A public Chat session is opened at each meeting.
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Koala in Meeting Interfaceg
Exchange/Share files

Participants
of the 

current

Open/Close
Recorder &
Playbackcurrent 

meeting
Playback

Control Audio, Video and Whiteboard
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EVO Audio Applicationpp
JRAT : Java Robust Audio Tool

Platform independent (Java Code)Platform independent (Java Code)
Better audio quality : 16Khz
3 possible choice in quality/bandwidth
Ability to choose different devices for playing audio andAbility to choose different devices for playing audio and 

recording audio.
Automatic Silence Suppression
A t ti G i C t l f th i t l lAutomatic Gain Control of the input level
Higher range of volume
Mixing all audio streams
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EVO Video Application (1/7)
(VRVS/EVO Sl k t )(VRVS/EVO Slovak team)

ViEVO:

3 possible sources:
Video Camera (USB Firewire)Video Camera (USB, Firewire)
Current Computer Desktop (or part of)
A Still Image

2 possible codecs:
H.261 fully compatible with all H.323 hardware clients
H 263 f QCIF t XGA l tiH.263 from QCIF to XGA resolution

3 possible platforms:
Microsoft Windows
Linux
Mac OS X
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H.263 codec in ViEVO (2/7)( )

H 261 CIF

H.261 CIF
(352 x 288)H.263 XGA 

H.261 CIF
(352 x 288)(1024 x 768)

H.263 VGA
(640 x 480)
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ViEVO Application (3/7)pp ( )

OpenGL versionp
use of 3D technologies for 2D videos

OpenGL technology is available in all platforms So farOpenGL technology is available in all platforms. So far 
only the Windows version has been released.

Display all the selected videos into a single windowDisplay all the selected videos into a single window.

Real time resizing of all videos when the window is 
stretchedstretched.

Increase the quality of the video displayed (filters).

Videos are rendered and displayed by the GPU.
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Decrease the CPU usage.



ViEVO Application (5/7)pp ( )
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ViEVO Application (5/7)pp ( )

OpenGL versionOpenGL version
• Real time:

– Transparency
– Shadows
– Text over video
– Rotation in 3D space– Rotation in 3D space
– 2D and 3D special effects
– Bitmap background
– Title of the meeting
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ViEVO Application (6/7)pp ( )
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ViEVO Application (7/7)pp ( )
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EVO Whiteboard Application
(VRVS/EVO Slovak team)(VRVS/EVO Slovak team)

Whiteboard

Works on Works on 3 Platforms3 Platforms
Multiple pages capabilityMultiple pages capability
You canYou can importimport Image and Text filesImage and Text filesYou can You can importimport Image and Text filesImage and Text files
Each component in the page can be:Each component in the page can be:

movedmoved
d li t dd li t d
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duplicatedduplicated
deleteddeleted



Meeting Recorderg
Record a Record a full EVO meetingfull EVO meeting into your local disk.into your local disk.

•• Possible to Possible to PAUSEPAUSE the recordingthe recording
•• You can add You can add MarksMarks during the recordingduring the recordingg gg g
•• Possible to record:Possible to record:

–– AudioAudio
–– VideoVideo
–– WhiteboardWhiteboard
–– ChatChat
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ChatChat
–– ParticipantsParticipants



Meeting Playerg y
Playback a full EVO meeting from your local disk.y g y

• The playback could be:p y
– Local (for your eyes only)
– Broadcasted

P ibl t PAUSE th l b k• Possible to PAUSE the playback

• You can go to the previous/next pre recorded marks• You can go to the previous/next pre-recorded marks
• Possible to play:

– AudioAudio
– Video
– Whiteboard

Ch t
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– Chat
– Participants



Aparté (private audio discussion)p (p )

Aparté allows Aparté allows during an ongoing meetingduring an ongoing meeting to initiate a private audio to initiate a private audio 
discussion with a selected participant of the current meetingdiscussion with a selected participant of the current meetingdiscussion with a selected participant of the current meeting.discussion with a selected participant of the current meeting.

The private discussion starts as soon as the selected participant The private discussion starts as soon as the selected participant accept accept 
your requestyour requestyour requestyour request..

Y tY tYou can mute You can mute 
or not the or not the 
audio from the audio from the 
meetingmeeting
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meeting.meeting.



File exchangeg
•• Exchange any files Exchange any files between EVO usersbetween EVO users even if they are even if they are 

not in a meeting (or not in the same meeting).not in a meeting (or not in the same meeting).
•• In a meeting a shared spaceIn a meeting a shared space allows to upload and allows to upload and 

download files (during the meeting duration).download files (during the meeting duration).

•• No limitNo limit in file size and in number of files.in file size and in number of files.
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EVO Integration /EVO Integration /EVO Integration / 
Interoperability

EVO Integration / 
Interoperabilityte ope ab tyte ope ab ty
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H.323 Integrationg
• Allow to connect:

– Local software H.323 client 
– External H.323 client
– H.323 MCU
– H.323 Telephone

• Mixing of Audio
• Transcoding of videos:

– Can reduce bandwidth
– 4 videos into 1 CIF

• Compatible Gatekeepers
• Avoid Firewall restrictions
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Video Transcoder
(VRVS/EVO Slovak team)(VRVS/EVO Slovak team)
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SIP Integrationg
• Allow to connect:

– Local software SIP client 
– External SIP clientExternal SIP client
– SIP Gateway
– SIP TelephoneSIP Telephone

• Mixing of Audio
Transcoding of videos:• Transcoding of videos:
– Can reduce bandwidth

4 id i t 1 CIF– 4 videos into 1 CIF
• Avoid Firewall restrictions
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Phone (POTS) Integration( ) g
•• Meeting conference ID (and password if Meeting conference ID (and password if eet g co e e ce (a d pass o deet g co e e ce (a d pass o d

setup are automatically created for all EVO setup are automatically created for all EVO 
meetingmeeting

•• All EVO users connected by Phone are All EVO users connected by Phone are 
visible and the meeting moderators isvisible and the meeting moderators isvisible and the meeting moderators is visible and the meeting moderators is 
capably to mute/unmute/kickcapably to mute/unmute/kick--out any phone out any phone 
usersusers
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EVO Distributed Phone Conference 
InfrastructureInfrastructure

•• Install a EVO Phone Gateway to major sites and HEP institutes Install a EVO Phone Gateway to major sites and HEP institutes 
so the cost of the phone line to participant to the same meetingso the cost of the phone line to participant to the same meetingso the cost of the phone line to participant to the same meeting so the cost of the phone line to participant to the same meeting 
is is only national/localonly national/local

•• Currently, gateway are running at Currently, gateway are running at Caltech, CERN and several Caltech, CERN and several 
othersothers are in process to be installed. Anyone interested  ??are in process to be installed. Anyone interested  ??

•• Cost to install a EVO Phone Gateway hardware (US$300 for 8 Cost to install a EVO Phone Gateway hardware (US$300 for 8 
ports)ports)ports)ports)

•• If only If only 10 institutes set10 institutes set--up 100 ports eachup 100 ports each, it will provide a pool , it will provide a pool 
of of 1,000 phone connections1,000 phone connections for the HEP community worldwidefor the HEP community worldwide

Infrastructure
+1-xxx

+41-xxx

Peer to Peer servers

+1-xxx
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Peer-to-Peer serversEVO Phone GatewayEVO Phone Gateway



EVO: EVO: EndEnd--toto--End Self Managed and Secure End Self Managed and Secure 
RTC InfrastructureRTC Infrastructure

AGAGH.323H.323

RTC InfrastructureRTC Infrastructure

PhonesPhones

H 323 MCUH 323 MCU

PhonesPhones

H.323 MCUH.323 MCU

Messenger Messenger --SIPSIPgg
EVO
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EVO APIs for Integration with other 
systems/portalssystems/portals

Our APIs development is currently focused in 3 main areas
•• Be able to Be able to book/read EVO meetings remotelybook/read EVO meetings remotely. It allows the . It allows the 

integration with local calendaring/booking system such as IndiCo, etcintegration with local calendaring/booking system such as IndiCo, etc

•• Access to Access to EVO general informationEVO general information (user's presence, status, on(user's presence, status, on--
going meetings click to join etc ) It will allow to integrate thesegoing meetings click to join etc ) It will allow to integrate thesegoing meetings, click to join, etc...). It will allow to integrate these going meetings, click to join, etc...). It will allow to integrate these 
information information into local web portalinto local web portal. . 

•• PlugPlug--ins to be developed by external community to add in the Koala ins to be developed by external community to add in the Koala 
client to address some particular/local needs. We have all the real client to address some particular/local needs. We have all the real 
time time EVO mechanism/infrastructureEVO mechanism/infrastructure to transmit and receive any to transmit and receive any yy
types of information between all the Koala clients. types of information between all the Koala clients. 

It could be used to developed new applications, send physics It could be used to developed new applications, send physics 
information from the control rooms broadcast information or alarmsinformation from the control rooms broadcast information or alarms
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information from the control rooms, broadcast information or alarms,..information from the control rooms, broadcast information or alarms,..



MonALISA / EVO Integration:
End to End Self Managed RTC Infrastructure

MonALISA / EVO Integration:
End to End Self Managed RTC InfrastructureEnd-to-End Self Managed RTC InfrastructureEnd-to-End Self Managed RTC Infrastructure
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Particle Physics MasterClasses: March 2007Particle Physics MasterClasses: March 2007

4500 high-school students from some 70 institutes 
across Europe and the US spent two weeks working at 

the frontier of physics in the second International
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the frontier of physics in the second International 
Masterclasses for High-School Students. 



EVO Session

With the India President, Dr A.P. J. Abdul KalamWith the India President, Dr A.P. J. Abdul KalamWith the India President, Dr A.P. J. Abdul KalamWith the India President, Dr A.P. J. Abdul Kalamt t e d a es de t, J bdu a at t e d a es de t, J bdu a at t e d a es de t, J bdu a at t e d a es de t, J bdu a a

USAUSA

SlovakiaSlovakiaindiaindia SlovaikaSlovaika

SwitzerlandSwitzerlandSlovakiaSlovakia
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Thank youy

EVO.caltech.edu
EVOsupport@vrvs.org
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