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Supporting collaboration 

Collaboration 

Sharing 
resources 

Remote 
Access 

Reliability 
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New field: 
Arts and Humanities 

! Advanced networking is becoming increasingly popular in 
the field of the arts and humanities  
!   Enabling collaboration 
!   Sharing experiences 
!   Creating virtual stages 

 
In a way which is unimaginable only a few years ago! 
 

GÉANT launch event performance: 
Musicians in Stockholm 
Dancers in Kuala Lumpur 
 
http://www.geant.net/Events/LaunchEvent/Pages/
EventHighlights-Day1.aspx 
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Why research and education 
networks? 

! Scientific and artistic collaboration are using R&E 
networking 

! Ideal platform: 
!   Accessible, high-quality (over-provisioned) IP network 
!   Availability of point-to-point circuits 
!   Support and expertise available within GÉANT/NRENs 

–  to facilitate the use of advanced networking for the 
arts 
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Brilliant performances 
Crucial monitoring à perfSONAR 

! Advanced networking requires  
!   Advanced monitoring 
!   Advanced troubleshooting 

! International scale: 
!   Different network domains 

! The solution: perfSONAR 
!   Distributed multi-domain monitoring 
!   Interoperable on a global scale 
!   Easy to use 
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How does perfSONAR work? 

perfSONAR 
MP 

perfSONAR 
MP 

Available Bandwidth 
One Way Delay 
Jitter 
IP Route Tracing 

Web UI 
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What does perfSONAR measure and how? 
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Link utilisation, input errors, output 
drops (RRD-MA) 

! Purpose:  
!   Monitor link utilisation, input errors, packet drops 
!   Provide access to historical measurements  

! Strategy:  
!   Query router interfaces statistics using SNMP 
!   Store data into RRD files 

– made accessible through web-service 
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Link Utilisation User Interface 
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OWD, jitter, packet loss, traceroute 
(HADES/OWAMP) 

! Purpose:  
!   Monitor OWD, jitter, packet loss, traceroute variations 

–  Regularly scheduled  
–  On demand (to be implemented) 

!   Provide access to historical measurements  
! Strategy: 

!   Sending 9 packets/minute between MPs (HADES) 
!   Sending 10 packets/second between MPs (OWAMP) 

–  Measure OWD, jitter, packet loss and tracking IP route   
!   Store data into archives  

–  made accessible through web-service 
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Web User Interface – OWD, jitter 
packet loss 
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Example of packet loss: from 
regularly scheduled measurements 

Look at here for packet loss 
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1-way delay on-demand (OWAMP) 

Look at here for 1-way delay 
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Web User Interface – route 
comparison 

Simple route comparison 
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Achievable bandwidth 
(BWCTL) 

! Purpose:  
!   Measure the achievable bandwidth between two MPs 

– Regularly scheduled and  
– on demand (only for NREN NOC/PERT engineers) 

!   Provide access to historical measurements  
! Strategy:  

!   Run bandwidth test between MPs using a web-service 
interface to BWCTL 

!   Display data with graph and store into perfSONAR SQL-
MA archive  
– made accessible through web-service 
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Accessing Historical Bandwidth 
Measurements  

Each dot is a measurement.  
Clicking on the dot a window displays the 
details 
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…and getting the results in two 
clicks from the web interface 

Textual output 

Graph 
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Support for mobile devices 
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iPhone App 
(currently being developed) 



connect • communicate • collaborate 

Native smartphone integration 
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Example: 
Query One-Way Delay 

Select end points and time 

Timeframe selected 
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The result 
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Zoom in/out 
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Detailed inspection 
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Weathermaps with perfSONAR 
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Several metrics to choose 
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Graph 



connect • communicate • collaborate 

An application: troubleshooting for the arts 
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e-Pormundos Afeto: 
A multi-stage dance performance 

Stage: Barcelona 

Remote dancers from Brazil 
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e-Pormundos Afeto: 
pictures from the performance 
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e-Pormundos Afeto performance: 
The network console 
 

"e_pormundos afeto" (2011) 
Concepção /Conception Ivani Santana 
Co-criação/ co-creation Konic Thtr 
Dançarinos/Dancers Mab Cardoso, Jean Therese (Brasil)/Sachiko Fullito 
(Espanha) 
Tecnologia: LAVID, RNP, i2Cat 
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Requirements and objectives 

Traffic requirements: 
25-30 Mbps 
UDP traffic 
Low latency 
Low Jitter 
 

Objectives: 
Validate connectivity 
Find botlenecks 
Troubleshooting 
Support 
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The monitoring solution  

! Solution based on perfSONAR MDM for 
troubleshooting 

! perfSONAR MDM provided: 
!   Reliable multi-domain monitoring  

– Common interface both in Europe and Brazil 
! The measurement and troubleshooting strategy: 

!   Regular and on-demand bandwidth tests: 
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Latin American side 

MP 

MP 
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European side 

MP 

MP 
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perfSONAR Available MPs 
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perfSONAR Results for  
UDP and TCP throughput 

RNP_Brasilia > ANELLA_Barcelona 

RNP_Sao_Paulo > REDIRIS_Madrid 

GEANT_Madrid > RNP_Sao_Paulo 
GEANT_Madrid > RNP_Sao_Paulo 
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perfSONAR results for packet loss: 
no lost packets 
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Conclusions 

! Network data accessible  
– from multiple domains  
– In a standardised format. 

! Effective collaboration 
! Configuration problems solved 

!   Quickly  
!   Effectively 

! Smooth dance performance 
!   Happy dancers 
!   Happy engineers J 
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perfSONAR MDM website: 
http://perfsonar.geant.net  

Goals: 
-  Single point 

of access for 
perfSONAR 

-  Contact 
points, FAQs, 
resources & 
downloads, 
and support 

-  Host news 
and success 
stories from 
Users 
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perfSONAR Twitter: 
@perfSONARMDM 

Weekly tweets 
 
Messages re-
tweeted by 
other sister 
networks and 
organisations 
 
Growing 
community of 
followers 
around the 
world 
 
@perfSONAR
MDM 
 



connect • communicate • collaborate 

perfSONAR MDM. Be part of it. 
 

Follow perfSONAR at: 
http://twitter.com/#!/perfSONARMDM  

! Website: http://perfsonar.geant.net 
! Twitter: @perfSONARMDM 
! Info: domenico.vicinanza@dante.net 
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Thanks for the collaboration and 
support from… 

! GÉANT: 
!   DANTE: 

–  Domenico Vicinanza 
–  Fausto Vetter 
–  Thomas Fryer 

!   DFN: 
–  Roland Karch 

! redIRIS: 
–  Alberto Escolano 

Sanchez 

! Anella/CESCA: 
–  Jordi Gaya 

! RNP (Rede Ipê): 
!   Daniela Brauner 
!   Leonardo Carneiro 
!   Murilo Vetter 
!   Rafael Costa 
!   José Augusto Suruagy 

Monteiro 
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Extra slides for questions about 
impact of packet loss on bandwidth 
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TCP performances with packet loss 
 

! TCP performances depends heavily on packet loss 
! Because of the way TCP works, waiting for acks 

!   Losing packets rapidly leads to performance degradation 
! Mathis formula: 

Max rate < ​𝑀𝑆𝑆  /𝑅𝑇𝑇∗√⁠𝑝   
! where:  

!   Max Rate: is the TCP transfer rate in bps  
!   MSS: is the maximum segment size (e.g.1460) in bytes 
!   RTT: is the round trip time in seconds 
!   p: is the packet loss rate or loss probability (fraction)  

 
Formula from Mathis, et al. The macroscopic behavior of the TCP congestion avoidance algorithm. CCR, 
27 (3), July 1997 
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Examples 

! The following examples assume MSS=1460 Bytes 
! Example 1:  

!   RTT= 88 ms 
!   Loss probability: 1%  
à Max BW=1.33 MB/s 

! Example 2: 
!   RTT= 20 ms 
!   Loss probability: 0.1% à Max BW=18.5 MB/s 

! Example 3: 
!   RTT= 20 ms 
!   Loss probability: 1E-6 à Max BW=5.8 GB/s 
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Measuring packet loss with 
perfSONAR MDM 

! The packet loss rate is then a crucial measurement to assess the health 
of a TCP/IP connection 

! perfSONAR MDM supports packet loss measurements  from the 
perfSONAR web user interface 
!   Regularly scheduled 

–  every minute 
!   On demand 

–  New feature introduced in the last version 
–  Available at http://psui.geant.net 


