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Headlines

New LHCONE VRF monitoring infrastructure in place
Three NRENSs already joined
First measurements already available
perfSONAR MDM training for LHCONE (Autumn 2012, Berlin).
Places available!
perfSONAR MDM pre-installed VM images
With all components to be interoperable with perfSONAR PS
Revised version of the perfSONAR web UI:
Path analysis
On-demand one-way delay tests (using OWAMP)
End-point availability check
Revised version of the perfSONAR weathermap:
Able to retrieve data from HADES and OWAMP archives
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What’s next?

perfSONAR2Go: fully working perfSONAR MDM deployment on a USB
stick

Any laptop can become a perfSONAR MP in 30 seconds

o
perfSONAR App: I0OS/Android application \V

To visualise perfSONAR metrics

Joint project with ESNet

First prototype will be focused
on transatlantic links monitoring

¢ perfS@NAR},
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perfSONAR VRF monitoring
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LHCONE VRF monitoring
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Three NRENSs volunteered to start a first perfSONAR MDM deployment
within the LHCONE L3VPN (VRF)

DFN

GARR

RENATER
Each NREN deployed a perfSONAR MDM server within LHCONE VRF
DANTE/GEANT is running:

Central monitoring based on NAGIOS

Service desk (run by the Multi-Domain Service Desk)

Central archives

Central scheduling

perfSONAR web Ul server

perfSONAR weathermap server
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Status of the VRF monitoring
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GARR, DFN, RENATER deployed three servers within LHCONE VRF

A perfSONAR dedicated web Ul has been deployed for LHCONE and
soon made available to the community

Nagios monitoring is in place
Service desk function is in place
More NRENSs to come.

Please feel free to contact us to be added to the infrastructure or for
additional info

Open to MDM and PS sites

On-demand capabilities only available with perfSONAR MDM

You can use a pre-installed VM image to be immediately onboard:
ftp://ftp.uni-ruse.bg/perfsonar-vm/
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NAGIOS monitoring in place for

LHCONE VRF MPs

@) Nagios Core - Mozilla Fi

j N Nagios Core
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File Edit View History Bockmarks Tools Help
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Host Status Totals
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Current Network Status
Last Updated: Thu Sep 20 16:08:13 UTC 2012

Nagios
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Service Status Totals
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Updated every 80 seconds

|
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neral
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All Problems All Types
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19 |

Documentation w History For all hosts
w Notifications For All Hosts

View Host Status Detail For All Hosts

Current Status

Tactical Overview
Map
Hosts

| LimitResuts: 100 ~

Service Status Details For All Hosts

ps Host ¥ Service *¥ Status #% LastCheck #%  Duration #% Attempt #% Status Information
Summary GARR-LHCONE-MP  PING 09-20-2012 16:05:31 0d Oh 47Tm42s  1/4 PING OK - Packet loss = 0%, RTA = 20.20 ms
it erfSONAR_BWCTL- 192.206.128.82 BWCTL-MP OK - Elapsed time: .0756 - Time corrected for http delay:

Grid e oK 09-20-2012 16:07:48 0d Oh 45m25s  1/4 : psetd e COi p.deiay
Service Groups MP_echo_tests 0276

Summary erfSONAR BWCTL OK - 3 self-tests: 3 successful, 0 failed (ntpd_running_test :: success - Service ntpd

Grid :::p :elfc;e; = oK 09-20-2012 16:05:35 0d Oh 43m Ss 1/4 is running.: bwctl_command_test :: success - Service tool bwctl found and is
Problems e ) executable.: bwctld_running_test :: success - Service bwctld is running. ).

Senices LHCONE-PSUI PING 09-20-2012 16:05:53 2d 8h42m0s 174 PING OK - Packet loss = 0%, RTA = 0.59 ms

(U'Whaﬁc'e'll . LHCONE-SQL-MA EXIST_check 09-20-2012 16:03:52 0d 4h 39m21s 1/ HTTP OK: HTTP/1.1 200 OK - 12672 bytes in 0.029 second response time

{05t st o) PING 09-20-2012 16:07:56 0d 4h 40m 17s 174 PING OK - Packet loss = 0%, RTA = 1.67 ms

Network Qutages -

perfSONAR_SQL-

: oK 098-20-2012 15:58:11
MA_echo_tests

09-20-2012 16:06:40 2d 8h 38m20s  1/4
09-20-2012 16:04:39 0d Sh8m34s 1/

2d21h 42mS2s 1

=

Quick Search:

LHCONE-WEBCNM PING

LHCTR-SQL-MA EXIST_check

Reports PING 09-20-2012 16:07:08 12d 22h6m4s  1/4
i ili erfSONAR_SQL-
Sumi 54 = oK 09-20-2012 15:55:49 0d Sh12m24s  1/4
Trends MA_echo_tests
Alerts
! fSONAR_SQL-
History i = oK 09-20-2012 16:06:18 0d Sh 11mSSs  1/4
Sumn MA_selfcheck

PErTS®NAR

t-sgima-lhcene.geant.net SQL-MA OK - Elapsed time: .0182 - Time corrected for hitp
delay: .0082

PING OK - Packet loss = 0%, RTA =0.61 ms

HTTP OK: HTTP/1.1 200 OK - 12672 bytes in 0.103 second response time
PING OK - Packet loss = 0%, RTA = 29.45 ms

Ihcotr-sgima.geant.net SQL-MA OK - Elapsed time: .0843 - Time corrected for hitp
delay: .0143

OK - 3 self-tests: 3 successful, 0 failed (xmidb-access-test :: success - Xml
Database ver. 1.2.6 is accessible.: random-fetch-test :: success - Fetching data from
the relational database is correct.: xmidb-content-test :: success - Number of all
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First screenshot of the LHCONE

AN
VRF monitoring GEANT*

| S|

(@) perfSONAR web user interface - Mozilla Firefox

File Edit View Histery Bockmarks Tccls Help

} { | perfSONAR web user interface | =
6 psui-lhcone.geant.net:8080/perfsonar-u -" v Google R ﬁ
{2 Most Visited m Le Monde.fr: Actualité... ;} Rhéne - Le Progrés ¥ Live Traffic §2) Google Traduction perfSONAR web user i... (| perfSONAR web useri... perfSONAR web user i... »
‘ Pick source i Protocol: { TCP !\' uDP ! Address type: l 1Pv4 H IPv6 ‘ Test duration (s): 30 F
’ pe rfS‘N AR MDM ' pick destination TCP Window size (bytes): Reporting interval (s): | 6
WEB USER INTERFACE | Pedomiest  Swap endpoints P ORZOOACS T
. J
L= L= Il = |
From: 19/Sep/2012 - 2134 Please select measurement source
Name URL
To: | 20/Sepi2012-09:34
| ‘ DFN-LHCONE http://psmp-fra2 x-win.dfn.de:8090/services/MP/BWCTL
. houw | Ghous  day
— - |
GARR-LHCONE hitp://193.206.128.82:8090/services/MP/BWCTL
Access
ey RENATER- http://193.51.191.197:8090/services/MP/BWCTL
Access utilization data LHCONE meEe e fha "

Access one way delay, jitter
and traceroute data

Access available throughput
historical data

Make available throughput

measurement
i Check all Cancel Select

Make one-way latency measwicincin

Analyse

Settin
| g5 Interval Transferred Throughput

GEANT




First results from LHCONE VRF

monitoring web Ul

(@) perfSONAR web user interface - Mozilla Firefox
File Edit View History Bockmarks Tools Help 5“
J ("} perfSONAR web user interface
6 % psui-lhcone.geant.net:8080/perfsonar-ui Lof c -" + Google P H
.lfjn Most Visited m Le Monde.fr: Actualité... ‘;} Rhéne - Le Progrés % Live Traffic §3 Google Traduction perfSONAR web useri... | | perfSONAR web user i... perfSONAR web useri... »
Pick source GARR-LHCONE Protocol: | Tcp ubP Address type: | 1IPvd | IPv6 Test duration (s): 30 i
MDM Pick destainion DFN-LHCONE TCP Window size (bytes) Reporting interval (s): 6
p e r \DYtes) p g (S)
WEB USER INTERFACE Peronnieat | | Swap endpoints Tapentssnace Dis:
== |nterval measurements == Average measurement
<< < > >>
From:  19/Sep/2012 - 23:05 00N et ; . - >
- - 800N L - - |
To: 20/Sepi2012 - 11:05 = T00M-
S soon
hour 6 hours day week FEY
a3 500M4-
£
Access S 400M
o
‘ o = 200M- - = - - - ; - - - - ; -~ - -
Access utilization data ES S '
Access one way delay, jitter, loss 100M-
and traceroute data oM . . . . : .
. 0 5 10 15 20 25 30
Access available throughput Time [seconds]
historical data
Interval Transferred Throughput
Make available throughput 0s - 65 599.9 MB (629,040,672 B) 838.7 Mbps (838,720,896 bps)
measurement
6s-12s 635.9 MB (666,799,272 B) 889.1 Mbps (889,065,696 bps)
Make one-way latency measurement
125 -18s 635.9 MB (666,761,064 B) 889 Mbps (889,014,752 bps)
Analyse 18s - 24s 635.8 MB (666,725,504 B) 889 Mbps (888,967,339 bps) i
. 24s - 30s 635.7 MB (666,625,760 B) 885.8 Mbps (888,834,347 bps)
Settings |
Average 3.1 GB (3,296,854,016 B) 878.7 Mbps (878,735,997 bps) e
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Training event for LHCONE NRENSs/sites
part of the VRF
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perfSONAR MDM training for

SR 20N
LHCONE GEANTY

First training event for sites/NRENSs in the LHCONE VRF.
Info: http://Iwww.terena.org/activities/training/perfsonar/ws4/

Focus on creating a live monitoring environment based on perfSONAR
MDM

The course will also explain how to access measurements from a web-
interface

Training objectives:
configuring perfSONAR MDM to create a real monitoring
environment.

configuring of all the components required for the interoperability
with perfSONAR PS and other deployments.

It will include practical exercises, live, on-demand and scheduled
measurements

Date: Targeting Autumn 2012, date to be confirmed soon.
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perfSONAR web Ul:
The new path analysis feature
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New perfSONAR web Ul
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New perfSONAR web interface for LHC:
http://psui-lhc.grid.aau.dk/perfsonar-ui/

Same credentials (username is perfsonar)
Added path analysis

Added OWAMP on-demand measurement

In progress: retrieving OWAMP data from the perfSONAR
PS OWAMP archives from this Ul

perfS@NAR
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Path analysis

New functionality added to the perfSONAR User Interface
Based on RRD-MA statistics
Analyse IP paths
Hop by hop
Visualising link utilisation and error stats
ldentifying immediately any bottleneck or drop
Min/Max/Average inbound and outbound utilisation displayed
How does it work:
1. Copy and paste a traceroute output in a web text area
2. Click on the analyse button

3. The analysis tool will look for the statistics for the router interfaces
along the way, reporting and graphing them
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Path analysis screenshot
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(@) perfSONAR web user interface - Mozilla Firefox
File Edit View Histery Bockmarks Tcols ﬂelg L
erfSONAR web user interface

psui.grid.aau.dk/perfsonar-ui o] c

[8) Most Visited m Le Monde.fr: Actualité... ﬂ Rhéne - Le Progrés ¥ Live Traffic §) Google Traduction EI perfSONAR web useri.. | | perfSONAR web useri.. | : WebCNM (cnmbd srv.... || WebCNM (cnmbd srv.... Y perfSONAR - Services ... »

Analyze

ged-vlangl.r 0.334 ms 0.336 ms

perfS@NAR"™

2 120 ms 7.130 ms
WEB USER INTERFACE 3 15.094 ms 15.028 ms
4 S5 ms 37.560 ms
<< < > >>
From:  16/Aug/2012 - 04:31
To: 16/Aug/2012 - 10:31
hour hours week Interface s 5 Max inbound Avg inbound Max outbound Avg outbound
s ey Hop Address Hostname Description Capacity Sl e ’ sy
Name utilization utilization utilization utilization
Analyze 1 62.40.123.161 ge0-vian91.rt1.ams.nl.geant2 net - - - - E = i
Analyze path segments Link (L) to 11.05 Gbps 4.57 Gbps 4.07 Gbps 261 Gbps
2 2 2 50-2-0-0.rt aeant2.nef -2/0/0.0 P 8 S
2 62.40.112.9 $0-2-0-0.rt1.fra.de.geani2.net 50-2/0/0.( NL-GN 40g 39.81 Gbp 27.7% 11.5% 10.2% 6.5%
Link (L) to 12.26 Gbps 6.86 Gbps 12.87 Gbps 8.32 Gbps
s 10/ /
5 62.40.112.162 s0-5-0-0.rt1.gen.ch.geant2.net 50-5/0/0.0 DE-GN 40G 39.81 Gbps 20.8% 17.2% 2039 20.9%
4 62.40.112.26 as0.rt1.mad . es.geant2 net - - - = - < 2

Settings
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perfSONAR web Ul:
On-demand one-way delay measurement
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On-demand one-way delay

;‘-\_
R 2N
measurement (OWAMP) GEANT*v

New functionality added to the perfSONAR User Interface
A MP has been built around OWAMP enabling

Successful interaction with perfSONAR PS

On-demand one-way delay measurement from the web interface
Interoperable with Internet2/ESnet perfSONAR PS Measurement Points
Tests are fully configurable:

Number of packets

Wait time and start delay

Timeout

Packet Size
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On-demand one-way delay

measurement screenshot

(@) perfSONAR web user interface - Mozilla Firefox

File Edit View History Bockmarks Teools Help 1
J perfSONAR web user interface

Make available throughput
measurement

Make one-way latency measurement

6 &% psui-lhc.grid.aau.dk/perfsonar-ui G ‘."' Google R
Pick source OWAMP-Test Packet count: 10
perfSONARMV | Eemssmsay =sfc =
WEB USER INTERFACE Foh e
Measurement summary
st | = 2 Min packetdelay | 24.19 ms (0.024192999815568328 s) Max est. error () | 0.47 ms
gl From: 20/Sep/2012-02:18 Max packet delay 24.25 ms (0.02425400004722178 s) Sent packets 10
I | Min TTL 243 Lost packets 0
To:  20/Sep/2012 - 14:18 g e
Max TTL 243 Duplicate packets 0
hour 6 hours day week Sequence number 0 1 2 3 4 5 6 7 8 9
Access
Access utilization data
Access one way delay, jitter, loss
and traceroute data
Access available throughput
historical data
Packet delay

Estimated error

047ms 047ms 047ms 047ms 047ms 047ms 047ms 047ms 047ms 047 ms
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perfSONAR MDM weathermap for LHCONE
(Interoperability use case)
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New weathermap for LHCONE

PR 20\
online now! GEANT*v

New LHCONE weathermap
http://tiny.cc/lhconemap
Credentials: webcnm_|Ihcopn with password: Txc5,Mb5

World map displaying sites listed here:
https://twiki.cern.ch/twiki/bin/view/LHCONE/SiteList

It can retrieve data from both HADES and OWAMP archives
Complete interoperability perfSONAR MDM/PS

Previous version for LHCOPN is still working and reachable here:
http://tiny.cc/Ihcopn
Same credentials (webcnm_|hcopn)
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LHCONE weather-map displaying . *ﬁv
live active measurements GEANT*

c | |29~ Google

|8l Most Visited m Le Monde. oogle €l el cni ¢ perfSONAR - Services ... @@ LHCOPN and LHCON... @ https://130.199.185.78:... &5 ManageEngine Passw...

Map View: xdot: testing/lhcone to complete done (id=map%3Axdot%3Atesting%?2Flhcone to complete done%3A%3Adot)

World map displaying sites listed here: |
https.//twiki.cern.ch/twiki/bin/view/LHCONE/SiteLlist
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https://twiki.cern.ch/twiki/bin/view/LHCONE/SiteList

It is possible to zoom In...

@ WebCNM (cnmixLsrv.lrz
File Edit View Histery Bockmarks Tocls Help
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Clicking on any site it is possible to

get detailed information (Ex. BNL)

&) WebCNM (cnmixLsrv.irzde) - Mc

Eie Edit View History Bookma

{1 WebCNM (cnmbd srv.Irz.de)
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Clicking on any link it is possible to

access the measurements

(@) WebCNM (cnmixLsrv.rzde) - |
Iy File Edit View History Bookmarks Tecols Help |
J I WebCNM (cnmbd. srv.lrz.de) [ +
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Details of the interoperability:

perfSONAR MDM and PS connected
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@ WebCNM (cnmlx1.sredrz.de) - Mozilla Firefox (Private Browsing) p -.- “ _—
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LHCOPN weather map integration

19 perfSONAR parameters available GEA

(@) WebCNM (cnmlxLsrvlrz.de) - Mozilla Firefox (| B |
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Weather map examples

(One-way delay)

@ WebCNM (cnmbl.srelrz.de) - Mozilla Firefoxﬁ
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Example: Selecting one-way delay
metric and clilcking on a link
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It Is possible to select an area to
magnify for further inspection
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The OWD results after having
magnified the area
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Coming soon: perfSONAR Ul App
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The present: Interface accessible from

mobile devices

il vodafone UK 5 09:56 3 100%E . yodafone UK = 09:59 3 100% =&
perfSONAR web user interface
I orval.grid.aau.dk:8080/perfsonar-ui-lhce & I I
I orval.grid.aau.dk:8080/perfsonar-ui-lhcc & I I
Picksource  Protocol: TCP | UDP Address type: | IPv4 | IPvé Test duration (s): 30

'S N A R MDM Pick destination  TCP Window size (bytes): Reporting interval (s~ 6
pe rfS.NAR MDM ER’NIERFACE Perform test Type of Service bits:

WEB USER INTERFACE
—

) . A3 > >
< < > e 4 L o
¥ i 05/Jan/2012 - 21:55
From: 05/Jen/2012 - 21:55 P e rfS . N A R
: 06/Jan/2012 - 09:55 ! i :
ir:

To: 06/Jant2012 - 08:55

s day week month

e e e ) ey | emeicl imenty Performance focused Service Oriented Network monitoring
Access ARchitecture

Access RRD measurements RD measurements

Access HADES measurements ADES measurements
Access BWCTL measurements WCTL measurements

Make BWCTL measurement 'CTL measurement

GEANT

GEANT & n 18 an e n
| "~ r= rmy =] — — —
<~ = MmO <~ = m O

The interface on a smartphone (Apple iPhone)
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Current interface enabling . *i‘\v
troubleshooting on the move GEANT*

The result of an
on-demand
Bandwidth test

run from an iPhone

P o r UDP
perfS‘NAR MDM Pick destination  TCP Window size (bytes):

WEB USER INTERFACE

hox  Ghours  cay week month

Access

Access RRD measurements
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The future: perfSONAR Ul App

. %%
GEANTN

Targeting mobile users

Joint GEANT/Esnet project (in collaboration with FH Luebeck) to
develop a native iIOS/Android mobile App

September 2012 till January 2013
Interest in showing LHCONE data:
Allowing them to get an overview of the network performance
With an easy to use interface
Created for the features of their devices
Next slides are showing screenshots from our first mock-up/prototype

FACH
HOCHSCHULE
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perfsonarUl App: Example Map View

| Map View
perfSONAR, i perfS@NARL Check service
@,a‘%%s, @’ ) ot o APANP availability
GEANT2 - . .
N Display interfaces

PCSS-test-RRD =
j TONERRRD Feasibility pending
Connection status

L el Yo Detailed status

o Roma

o
Barcelona =]
Napol

GEANT -

pperfS

Design by Daniel Neckel | University of Applied Sciences Libeck
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perfsonarUl App: Example Metric

. %A%
Query GEANTN

Query data

PerfS@NARL. Direct access to detailed data
Query Utilization Data

Access a multitude of data

irmehiamenia he calende Utilization data

Delay, jitter, loss, traceroute
Historical throughput data

£ e rfS connect e communicate ¢ collaborate

Design by Danlel Neckel | University of Applied Sciences Libeck



perfsonarUl App: Example
Configuration

Set service
PerBb@NARL. & i T Quickly accessible
uery 2::; Query Util z:r: Check service
[— — availability

| PCSS-test-RRD =

PIONIER-RRD

Set region of interest
Set date
Set time
Set timeframe

Check status

£ e rfS connect * communicate ¢ collaborate
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perfsonarUl App: Example of Access
to Utilization Data

List of interfaces
perfS@NAR},. perfS@NARY;, o [#H Quick view list
e R Easy to browse

Vlan 3110
DESCRIPTION: ## DCN measurement VLAN ##
ADDRESS: 10.31.10.104 | capaciTy: 10 Ghps

Vlan 485
DESCRIPTION: eVLBI via JGNZ A16014

Anf\ntss‘.:203.781.195.767 | capACITY: 10 Ghps ;:::J”'; JJ ] bps Detai |ed i nformation
y n. 6757 bps

10BASE-T/100BASE-TX/1000BASE [...]

A 16.55 DS .
Ava outboun zation 342.61 Mbps
DESCRIPTION: no description S ol A it BaSIC data

ADDRESS: Unavailable | capAciTY: 10 Mbps
fg;gigég no description - : I n bo u n d / O utbo u n d
ADDRESS: Unavailable | capaciTY: 2.5 Gbps = | L I ! - .
A R L Utilization data

Vian 30 : { “ N A :/' i W ‘ l B
DESCRIPTION: perf4 Fsas L . g Ry Y .
ADDRESS: 203.181.249.73 | capaciTy: 10 Gbps - ik i A I nte ractlve g rap h
ge-1/2/0 o 11 | ]
Fullscreen graph in

I — = landscape mode
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perfSONAR MDM website:
http://[perfsonar.geant.net

{Z Home page - Windows Internet Explorer.

P — —

| € | http:ffwww.geant.net/service/perfsonar/pagesfhome. aspx

Single point
of access for
perfSONAR
Contact
points, FAQs,
resources &
downloads,

by i (& Home page [7‘

perfSCNAR MEN

TFOLIO

ABOUT perfSONAR USER EXPERIENCE FAQs RESOURCES CONTACT US ABOUT US

NREN NOC
& PERT engineers

Find out how perfSONAR can
make your life easier.

Do you work for an NRE

Find out more about how
perfSONAR can help you,

Are you a researcher,
scientist or student?
Find out how perfSONAR

N?

rnonitaring can improve your

network performance.

Deployment Status : March 2011

>

|
In trial [} Deployed

The multi-domain monitoring service for the GEANT Service
Area enabling NREN NOCs and PERTS to collaborate

in providing seamless network performance

for their network users.

Join the pilot phase for perfSONAR MDM - the only tool for network
monitoring across multiple domains! f

ting the p
join the y contacting the pe AR team.

perfSONAR Resources ‘

| Manuals | Guides | Training | Downloads | Bug Tracking |

click here to find out more

perfSONAR Updates

Twitter

hands on the late
GEANT Forge

ANT News

Russian Research Collaboration
advances through high speed
network connection

GEANT Media Centre

NEGW

@ Internet

and support
Host news
and success
stories from
Users

communicate ¢ collaborate




perfSONAR Twitter

Z perfSONAR MDM (perfSONARMDM) on Twitter - Windows Internet Explorer
L [
@ | v |3 httpjjtwitter.comj3# [perfSONARMDM

File Edit View Favorites Tools Help

i@ ke ‘ 3 perfSONAR MDM {perfSONARMDM) on Twitter

S . »
|27 Page v {Cf Tools ~

Weekly tweets

l:wil:l:er, Search

perfSONAR MDM

@perfSONARMDM &,ambndgp

perfSONARMDM perisc

#perfSONARMDM Correlation of existing measurements and new
web-based user interface discussed with user representatives in
Prague

erfSONARMDM
7 YNARMDM Fnst User Panel concluded: 18 participants from
NRF:N> discussed the future direction of perfSONAR

perfSONARMDM perfeOnAR

#perfSONARMDM First pewaONAR User Panel next week in
Prague V |>uallsat|on tools and circuit mon. among the topics
http://b -,‘ nukeQ

perfSONARMDM peric
New perfSONAR website was announced in GEANT
newsletter "Connect": http://bit ly/eksOVL #perfSONARMDIM

B About @perfSONARMDM

7 1 18 0

Tweets Following Followers Listed

Follow perfSONAR MDM on Twitter
Don’t miss any updates from perfSONAR MDM
Sign up today and follow your interests!

Sign up & follow perfSONAR MDM »

Curious how perfSONAR MDM uses Twitter?

Discover who @perfSONARMDM follows

€ Internet 100% v

Messages re-
tweeted by
other sister
networks and
organisations

Growing
community of
followers
around the
world

@perfSONAR
MDM
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perfSONAR MDM. Be part of it.

. %%
GEANTN

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

Website: http://perfsonar.geant.net
Twitter: @perfSONARMDM
Info: domenico.vicinanza@dante.net
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http://twitter.com/
http://perfsonar.geant.net/
mailto:domenico.vicinanza@dante.net

Extra slides for questions
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Why multi-domain monitoring?

. %%
GEANTN

Collaboration in R&E is becoming increasingly international:
Sharing experiences
Offering remote access to unique resources
Creating virtual stages for artistic events
In a way which is unimaginable only a few years ago!

GEANT launch event performance:
Musicians in Stockholm
Dancers in Kuala Lumpur

http://www.geant.net/Events/LaunchEvent/Pages/EventHighlights
-Dayl.aspx
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Collaboration + brilliant

performances: effective monitoring

Collaboration requires effective coordinated
network operations

Effective operations require proper network -—ry
troubleshooting at an international scale 1)

The solution: perfSONAR

Gathering information from different
network domains and building a global
picture

Two main implementations committed to
Interoperate:

perfSONAR MDM within GEANT:
http://perfsonar.geant.net

perfSONAR PS within 12/ESnet:
http://psps.perfsonar.net/

p e rfS.N l \ R connect - communicate ¢ collaborate



http://perfsonar.geant.net/
http://psps.perfsonar.net/

What is perfSONAR MDM?

. %%
GEANTN

perfSONAR MDM (Multi-Domain-Monitoring) is the multi-domain
monitoring service part of the GEANT portfolio
Based on the perfSONAR protocol

Interoperable with hundreds of deployments around the world
Suitable for NRENSs, research projects, international collaborations
With dedicated support from the GEANT MultiDomain Service Desk

NREN NOC

& PERT engineers
The multi-domain monitoring service for the GEANT Service
Area enabling NREN NOCs and PERTs to collaborate

in providing seamless network performance

for their network users. (from the perfsonar.geant.net website)

Find out how perfSONAR can
make your life easier.

(from the perfsonar.geant.net website)
p e r.?SON l \ R connect - communicate ¢ collaborate



A new perfSONAR MDM.

;‘-\_
- N
Compatible, open, interoperable GEANT*v

Actively working with the user community
Using direct user feedback to keep meeting their expectations

perfSONAR User Panel to gather requirements and steer
development

Simplifying installation procedure
RPMs and DEB packages available
Pre-installed, ready to use, Virtual Machines available

Currently working on perfSONAR-take-away
(live distribution on a USB stick)

Revised documentation (lightweight and modular)
Interoperable with perfSONAR-PS
Successful use-cases: http://bit.ly/pdJJlf, http://bit.ly/pc5sZ0O,
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http://bit.ly/pdJJlf
http://bit.ly/pdJJlf
http://bit.ly/pc5sZO
http://bit.ly/pc5sZO
http://bit.ly/pc5sZO

pPerfSONAR MDM / perfSONAR PS

Similarities: both perfSONAR PS and MDM
use the perfSONAR protocol to exchange data
both share the same overall design goals

But they have different

Software development process, product life cycles, interaction with the
users

implementation and deployment models
Summarising:

perfSONAR MDM is designed to provide a service, with federated
deployment, centrally monitored and coordinated, and full support.

perfSONAR PS has a distributed support model with the goal of
proliferating the number of performance nodes deployed across the
community.
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How does perfSONAR work?

. %%
GEANTN

PerfSONAR operates by installing measurement points (MPs) across the
networks.

The MP is a small server (or virtual server) connected to a suitable
network interface in the Point of Presence

Each MP runs the perfSONAR software to measure the following metrics:
Available Bandwidth
One Way Delay
Jitter (One Way Delay variation)
Route Tracing

At any time, network engineers can access the PerfSONAR MDM web
interface to

Inspect measurements regularly scheduled between any two MPs
Request a variety of ad hoc measurements.

p e rfS.N l \R connect - communicate ¢ collaborate




perfSONAR MDM adoption

13 NRENs (+GEANT Backbone) evaluating/implementing the
perfSONAR MDM service for their NOC/PERT engineers.

Second group of 8 NRENSs now targeted - More NRENSs will join the

pilot
Liaising with other communities outside EU: .
TEIN, RedCLARA, GISELA, ... ==
g:a;;t):ment GE ANT SVWITCH

Jan 2012

In trial

B Deployed

Irsland's Natianal Education & Ressarch Netwark
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perfSONAR MDM deployment in

Asia/Pacific

Within the TEIN3 project [——
three PoPs are going to be instrumented e ! . ”r%‘m—?% =
with perfSONAR MDM ST

Hardware has been already installed in three i 1 0 o S

locations: N 2 oedil MR
Singapore L [ C @i
Hong Kong (under deployment) L
Beijing (deployment finished) =

perfSONAR software is currently being -
installed in the three locations.
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The interoperability with

perfSONAR PS?

perfSONAR MDM servers are being equipped with everything needed
for the perfSONAR PS interoperability

perfSONAR user interface is able to interact with either perfSONAR
MDM and PS measurement points

perfSONAR weathermap is already able to retrieve data from OWAMP
archives

Currently working on retrieving OWAMP archives data from the web U
Retrieving and displaying measurements from any MP in the world
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Interoperability with perfSONAR PS

43 measurement points in the GEANT

-
@ Select Measu
The st is loaded from hitos:/¥orge. geant.netforgedownlbad/aitachmenis/49 1858/MA. conf

rement point to be queried

=

Select MA(s)
AR Use Measurementarch.., URL Schema Status Status explanation
Se rVI Ce area { [[] GEAMT_Prague http:fjmpl.pra.cz.g... bwct =
|
- - [[] GEANT_Riga http:fjmp1.rig.lv.ge... bwct
8 measurement points in ESnet |
1 [ GEANT_Sofia http:fjmp1.sof.bg.g... bwct m
9 measurement points in Internet2 = - |
\ [[] GEANT_vienna http:ffbmpi.vie.at.... bwct 7 -ﬂ\
M e aS u re m e ntS b etwe e n p e rfS O N AR [[] ESnet-Upton_NY_UUSA http:f/bnl-ptl.es.ne... bwc_destination ? ? =
M D M an d P S fro m th e Sam e i nte rf'ahce [[] ESnet-Batavia_IL_USA http://fnal-ptl.es.n... bwc_destination ? E S? I |
1 [[] ESnet-Pale_alto_CA... hittp:f/slac-ptl.es.n... bwc_destination ? ?
TOW ar d S a fu I I I n te r O p e r ab I I I Ity [[] ESnet-Washington_... http:fjwash-ptl.es.... bwct_destination ? ?
- | [[] ESmet-Mew_York_M... http:finewy-ptl.es.... bwcH_destination ? ?
- |
W I t h p e r f S O NA R P S | [[] ESnet-Berkeley_CA... http:j/lbl-ptl.es.net... bwctl_destination ?
|
: [] ESnet-Chicago_IL_... http:fjchicptl.es.n... bwctl_destination ?
\\ [F] ESnet-Houston_TX_... http:ffhous-pti.es.... bwctl_destination ? ?
S s e e o s — — ——— — — — — — — — ——— — — —— — —— — ———
l’ ! [[] INTERNETZ2_Atlanta... http://64.57.16.66:... bwctl_destination
|
: [[] INTERNETZ_Chicag... http:f/64.57.17.2:4... bwctl nation
: [[] INTERNETZ Housto... http:f/64.57.16.13... bwctl em te r
N i o e e e e s - s e - - e
URL
Mame Schema
Event type Supported event types -

perfS@NAR

Service status | Load Save | New | Remove

{.conf file |

Lookup Service
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. %%
GEANTN

perfSONAR MDM monitoring components
and the new web user interface
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Purpose:
Monitor link utilisation, input errors, packet drops
Provide access to historical measurements
Strategy:

Query router interfaces using SNMP from a perfSONAR
server

Store data into RRD files
made accessible through web-service
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RRD-MA User Interface

(web version)

|_| perfSOMAR web user interface

|| httpe//orval.grid.aau.dk:8080/perfsonar-ui/

. - |CJ |28 - Google Pl

|2 Most Visited | | Getting Started 5 Latest Headlines E atoubus-plan-lignes-f... g Fedcloud-tf:Federated... oz EGI-doc-435-v7: EGI Cl... [ Cloud computing libra...

nsf.gov - National Scie... ;} Rhéne - Le Progrés »» [ Bookmarks
Pick service = GEANTZ

pe rfS.N A R MDM No Name Description Address Domain Capacity

1 Gbps 'S
WEB USER INTERFACE
2 Link to PSNC Backup (Prx |d:x) 62.40.124 177 10 Gbps
3 Link (L} to LITnet 62.40.125.161 10 Gbps:
= = > >
4 Link (DF) to DK-GN2 (Pr:DANTE |d:Cop-Fra) 62.40.112.49 10 Gbps
From: |  07/0ct/2011 - 14:59 5 Link (L) to GRnet 62.40.124.39 10 Gbps
To: - 14:
14/0cy2011 - 14.59 Interface details for xe-4/0/0.0
hour 6 day week month Name xe-4/0/0.0 Status oK
Descripticn Link (L} to LITnet Max inbound utiization 32%
Access
Address 62.40.125.161 Max cutbound utiization 255 %
Access RRD measurements Domain g inbound utiization 177 %
Access HADES measurements Capacity 10,000,000,000 bps Avg outbound utiization 144 %
Access BWCTL measurements xe-4/0f0.0 - Inbound xe-4/0/0.0 - Gutbound
3.52 -
Make BWCTL measurement
3,16
2,81
248+
g 211 L
- =
2 178
m
r
=141
=]
105
0.7
0.35]
" -
GEANT
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RRD-MA Path analysis using

traceroute (web

J @ PerfSONAR Ul (Web mock-up) Ll

[ http://147.91.4.16:8080/ps/

Interface)

PerfSONAR Ul (Web mock-up)

v | (- Google Q) (& | B~

PerfsoNAR -

Src

Discover

Address Hostname
1 150.254.162.228 hosiname
RS = > >
2 212.191.224.174 hostname
W 25/May/2011 - 08:13
From: b L 3 212.191.224.234 hostname
To: 25/May/2011 - 20013 4 212.191.224.108 hostname
Path destination: dst
hour 6 hours day weeak month Analyze
Heop 1 2 3 4 5
Analyze path
Address 150.254.162.229 212.181.224.174 212.191.224 234 212.1591.224 106 212.191.224 166
Analyze path segments Hostname hosiname hostname hostname hostname hosiname
Interface ge-1/3/0.10 ge-2/1/0.106 xe-5/1/0.131 ge-2/1/0.102 ge-2/1/0.110
Radom at Koszalin at Wroclav at Bydgoszcz at
, “Bescripion | Coshatcssil | poZnar-gwl | poznamgwl | poZnan-gwl | poznan-gwt N
V4 10GE 10GE 10GE 10GE \\
/
] Capacity 1 Gbps 1 Gbps 1 Gbps 10 Gbps 1 Gbps 1
1 1
| 1
| 1
: Inbound utilization (%) 43.79% :
: 17.76% 17.17% 12.6% 17.76% :
| 1
| 1
1 1
: Qutbound utilization (%) A :
| 23.11% 1
: 7.71% 3.38% 7.71% :
\ Input errors N/ MiA 0 MIA MIA /)
Explore \ 7
N\ Qutput drops MNIA A 0 MIA MNIA ,/
— -
Test

Easy way to track utilisation across a path

NAR
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HADES-MA/MP SN .
NT

(OWD, jitter, packet loss, traceroute)| GEA

Purpose:
Monitor OWD, jitter, packet loss, traceroute variations
Regularly scheduled
On demand (to be implemented)
Provide access to historical measurements
Strategy:
Sending 9 packets every minute from pS server (Meas. Point)
Measure OWD, jitter, packet loss and tracking IP route
Store data into perfSONAR SQL-MA archive
made accessible through web-service
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HADES User Interface — OWD, jitter

packet loss (web version)

PerfSONAR Ul (Web mock-up)
J PerfSONAR Ul (Web mock-up) Lt
[#] http://147.91.4.16:8080/ps/ v || (*§~ Google QA B~

Pe rfs. N A R Service to query: http://rrd.network.edu Pick service Fetch data

Pick an endpoint pair to get measurements

— - . - FCCN_Lisbon_JRA1 to From: To:
GEANT_Budapest . )
From:  25/May/2011 - 0B:13 FCCN_Aveiro ’] FCGN_Aveiro
Measurement ID : 8359 FCCN_ Coimbra FCCN_Coimbra
To: 25/May/2011 - 20:13 L
° Packstsize: 41 FCCN_Lisbon JRA1 FCCN_Porto
hour Ghours day week month Precedence : 0x0 FCCN Porto GEANT_Budapest
Analyze path Interval 80 GARR_Bari 4+ GEANT Geneva .
Groun size 9 e i 1 —— b
Explore FCCN_Lisbon_JRA1 to GEANT_Budapest
Explore RRD MA service i
Explore HADES MA service I 8
. 3
Explore BWCTL MA service E, | \
= D_LI.'JllLlu’J 'nk'u‘lr' Tl bl L i n'; '“n.i bl bt Lol AL ' Lal l ' I..J |||.I ;.H l'JﬂJ\'hh JJJ.'I s | ! l\d il
Perform BWCTL test SR L " Wﬂ\'m wlp i B Ak |w'|ww'n*p \Tﬂw‘mm ﬂ“‘l"*l 1 TR TRy aa ﬂnm uww ”"fw LAl
=3

3

Delay{ims)

=

W WI«,WWWM (_ﬁ,ﬁ\ ﬁN‘WWM M MW\WWMWWWM’ !,”fb\rhlﬁ"hﬂ}fw)l oy Wﬁw

=

Less/Dups

Test P
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HADES User Interface — route

comparison (web version)

PerfSONAR Ul (Web mock-up)

J[E]  PperfsONAR Ul (Web mock-up) L+l =
| http://147.91.4.16:8080/ps/ v || (*g~ Google Q) (& B-
Pe rfS. N A R Service to query: http://rrd.network.edu Pick service Fetch data
Pick an endpoint pair to get measurements
FCCN_Lisbon_JRA1 to From: To:
= = = == GEANT_Budapest ‘
- FCCM_Avei FCCM_Avei
From:  25/May/2011 - 08:13 veiro ) veiro
MeasurementiD: 9358 FCCN_Coimbra FCCN_Coimbra
To: 25/May/2011 - 20:13 o
Packet size : 4 FCCMN_Lisbon_JRAT FCCN_Porto
hour 6 hours day week month Precedence : 0x0 FCCN Porto GEANT_Budapest
Analyze path Interval : 0 GARR_Bari 4 GEANT Geneva .
Groun size =] P e b ——— e b
EXplOI‘E ‘——-——-——ﬂ*mmﬁmﬂN‘B"dapmt e e e e e e e e e e i i
s - - LN 0N
- \ ‘ \
Explore RRD MA service Il:- Route 7 1 -:Il Route 2 1\
1 1
Explore HADES MA service 7 8 l 1 130.59.35.145 swiEZ2-G4-12.switch.ch 1 I 212.191.227.33 UNKNOWN 1
Explore BWCTL MA service g 3 | l J| L' : 2 130.59.36.205 swiLS2-10GE-1-1.switch.ch : % 62.40.124.181 picner.ril.poz.pl.geant2.net :
= o ALJULAL bt AL AWM. ALY : " 1 + 1
Perform BWCTL test 'E 0 rm TT Jrfrm o : 3 130.59.37.1 swiCE2-10GE-1-3.switch.ch I : 62.40.122.61 50-7-1-0.rt1.fra.de.geant2.net I
=3 1 4 62.40.124.21 switch.ri1.gen.ch.geant2.net 1 1 62.40.122.162 50-5-0-0.rt1.gen.ch.geant2.net 1
1 1
{ : 5 62.40.122.3 fe1-vlian71.srv3.gen.ch.geant2.net 1 % 62.40.122.106 switch-Ib2-gw.rt1.gen.ch.geant2.net 1
w1
E \ | : : i 130.53.36.210 SWiCE3-10GE-1-4.switch.ch :
e
= 8 ’Ll'qiﬁ Hv"ﬂwh Wru 1 : 1 130.59.36.2 swiZH2-10GE-1-1.switch.ch :
T 1 |
&; 4 v 1 I § 130.59.36.129 swilX1-10GE-1-3.switch.ch 1
1 1
0 : 1 % 130.59.36.170 gn2-bwetl3-eth1.switch.ch 1
] 1 I 1
¢ | im mpar :
: Simpl t
5 0 1 IMmple route comparison I
] \ YA
-
- AN / b /
TESt \~—___________________—¢’ \~—___________________—fl/
“
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BWCTL-MP/MA

ﬂ\.
- ' |
(Achievable bandwidth) GEANTY

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 BWCTL Historic

Measurements

perfSONAR web user interface - Mozilla Firefos
File Edit View History Bookmarks Tools Help

|| perfSOMNAR w|

€)? |0

Mt —

1201 Most Visited I [2) Most Visited ] Le Monde.fr : Actualité... [ 5] Rhéne - Le Progrés €3 Live Traffic | | perfSONAR web useri.. | | perfSONAR web user i uq VT SMGC VRC - EGWiki [B]

o w-c D
=+ Each.dot is a-measurement run.
on the det a window

perfS

WEB USEI

=< <

From: 2QID]|
To: 0510

hour 6 hours

perfSONAR web user interface - Mozilla Fire

File Edit View History Bookmarks Tools Help

[] perfSONAR web user interface

€) LI http d.

+

N’

P

Ihcopn/

perfS@NAR"™"

WEB USER INTERFACE

<= < > >
From:  29/MDeci2011 - 16:33
To:  05Man/2012 - 16:33

hour =~ Ghours | day | week | month

Access
Access RRD measurements
Access HADES measurements
Access BWCTL measurements

Make BWCTL measurement

Pick service

193.109.172.166

ESPIC

130.206.40.178

128142223232

From 193.109.172.166 to 130.206.40.178

>>  on 04 Jan, 11:55

= Interval measurements == Average measurement

Clicking
displays

. %%
GEANTN

the detalls

120+

100+

A % . h-\q/
g E; 1 E
Access RRI] = £
Access HAL 2]
W T - ) T T
Access BW 5 10 15 20 25
- 21 Time [seconds]
Make BWC ; . ot
0s-65 86 Mbps (86,047,200 bps)
6s-12s 77.2 Mbp: 5,200 bps)
12s- 13s 103.9 Mbps (103,902,336 bps)
GEANT
=
—
404
204
o , - 1
29 Dec, 16:33 30 Dec, 0921 31 Dec, 02:09 31 Dec, 18:57 01 Jan, 11:45 02 Jan, 04:23 02 Jan, 21:21
Time

T
03 Jan, 14:08 04 Jan, 06:57

04 Jan, 2345

borate




...and getting the results in two

clicks from the web Interface

perfSCNAR web user interface - Mozilla

File Edit View History Bookmarks Tools Help
+

|_| perfSONAR web user interface

\,(_-jl | http://orval.grid.aau.dk:B0B0/ perfsonar-ui-lhcopn/ *:,’ | ¢ I -’l = Google p | 1
2 Most Visited Le Monde.fr : Actualité... :' Rhéne - Le Progrés Live Traffic | | perfSOMNAR web useri... | | rfSOMNAR web user i... : VT SMGC VRC - EGIWiki Grame centre de créat... | | altropontejpg (JPEG L.. ¥
o7 g pel pe @i P JPg
Pick source CA-TRIUMF Protocol: | TCP uppP Address type: | IPvd | IPvE Test duration (s): 30
MDM Pick destination NDGF TCP Window size (bytes): Reporting interval (s): 5
pe r |Dyles) P g )
WEB USER INTERFACE Pesform test fype ot senvice bl
== |nterval measurements == Ayerage measurement
< < = 5
1000
From:  29Decf2011 - 16:33
00
To: | 05/Jan/2012 - 16:33
200
hour 6 hours day week | month
7o
o
Access Eg—
=
Access RRD measurements ;5; 500
=
Access HADES measurements g 400
=
Access BWCTL measurements = a0
Make BWCTL measurement 200+
1004
o T T T T T
0 5 10 15 20 25 30
Time [seconds]
Interval Transferred Throughput
Os - B3 150.2 MB (157,520,680 B) 210 Mbps (210,027 573 bps)
Bs-12s 673.2 MB (705,879,728 B) 941.2 Mbps (941,172,971 bps)
125 - 185 673.2 MB (705,901,448 E) 941.2 Mbps (941,201,931 bps)
185 - 245 673.2 MB (705,875,384 B) 941.2 Mbps (841 167,179 bps)
24s - 308 673.2 MB (705,901,448 E) 941 2 Mbps (941,201,931 bps)

Average 2.8 GB (3,016 753,162 B) 796.4 Mbps (796,417,452 bps)




