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Paniab overview

m Initial federation and Panlab concepts started in 2006/2007 with the Panlab SSA (FP6)

m The FP7 IP Pan-European Laboratory Infrastructure Implementation (PII) started in
2008 and will run until Q4 2010.

m PII implements the Panlab concept of cross-domain, cross-layer resource federation

®m Target is to create a large scale testing and experimentation facility by integrating
existing and emerging testbeds

®m Achieve scale and maintain independence through federation
— that enables end-to-end interoperability testing of platforms, networks and services
— that helps reducing the risks and costs of large-scale network infrastructure testing
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e high level Panlab architecture

M Various testbeds provide

resources that are controlled
via a federation framework

and user frontend (Teagle) A [ eor o g‘]
m  With the help of Teagle FIRE User

resources can be combined I

and configured for specific - ~

setups Federation Framework & Model

m Panlab aims at satisfying
broad R&D requirements by
providing a generic resource

Tt 8188t

FIRE
Testbed

Other Federation
CQnt!'0| framework for Frameworks (USA/ASIA) Q—O
distributed heterogeneous
resources Heterogeneous Resources

] ) Offered by Different Domains
W Federation with other

frameworks is currently
under investigation
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Functions & Interfaces

. Registry & Repository =
U O - a m
End User | | Customer 1 Creation Environment >
. : | " Request Processor
Domain Domain : ) ®
*  Orchestration Engine -
*  Web Portal m
U, T T Us
- T
Domain Domain
Manager Manager
RA-RARA RA-IRAHRA

RA: resource adapter

IGW: interconnection gateway
Al: resource in domain A

B1: resource in domain B
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Demo video

W A screen cast demonstration video was shown during the
presentation. The video can soon be found here: http://www.fire-
teagle.org/tutorials.jsp
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e Demo

teagles
g >/
A Pan-European Laboratory Project

www.fire-teagle.org

des;
gn
testbed CUstop,

A custom testbed is designed with Teagle
making use of infrastructure resources
(hardware, virtual machines) and service
layer resources (Open Source IMS core)

Elo Tools Eooking Help
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he Experiment

WWW.0openimscore.org
=0PENSOURCEIMS
........... =<
stress the core ... - B =5
SIPNuke -
Load generator .. and break it B = _E
www.sipnuke.org = O

50 IMS USER IDs
5 REGISTER per second
increasing from 50 to 400 CALLs per second, looping through all users

UNREGISTER all users
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Second experiment execution

't 1 modify testbed

)
edgles
A Pan-European Laboratory Project

www.fire-teagle.org

Fille Tools Booking Help
YeddE % e
“Resources [nstances selection | VCTs|

Available Campanents:

> fokus

v resources
AddTest
aND
DBUSser
Databasa
DotTest
FHoSS
=
lcscF
IMSDomain
vysaL
pcscr
PNode
presence
scscr
xoMs
xoms1
xoms2
XoMsUser
xennoce
ovenimscore
penode
rtpproxy
systemuser

~ m

v resources

Test

> octo

Testbed: fokus

® state:  new
] ] -
| L lestbed: fokus
et s =@ State:  new
State: new [cfg] s [
]
- PCSCF o
‘@ Testbed: fokus el sescr
®State:  new ‘@ Testbed: fokus
g i .
State:  new scscr 8 e
EEsE <
B ® State:  new
3 wsooman [EAEE
- Testbed: fokus
“stater  now Treee scSF
[6f] [ (¥ N Testbbd:fokus @
=== o state:  new
(o] ries] (x|
» EID
Testbodifokus @
State:  new
[cf rues] ]

... re-execute the experiment

Visidle Layers
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Modify the custom testbed

=0PENSOURGEIMS

384 MB RAM (il virtual machine

1 cpu hosting the core
WWW.0penimscore.org
N .

compute
resource
network Rt e T |
resource + conﬁguratlon of the new P-CSCF and S-CSCF that
storafe have been moved onto a cloud resource
resource

Cloud Resource

' + re-configuration of the old core to deal with the new
 instances i

+ re-configuration of DNS server, etc.
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Behind the scenes

s [ ™
C&Tﬁ” Search Calendar Mi‘llfagm ViEf;Etim M-rd;iﬁal E The Teagle tOOI helps
; v reconfiguring the testbed
-] | rep  —— and deploying new resource
m . . — — instances.
> I VCT Fasource Usar / Lisar nformatio ‘EE
m : Repository Registry Resary. Customer Roles Modal E
- i ] — L_—JF::,E;:' f— @md "T-'" "'D-" F From the design
Regls kcles an &EL odels =1 -
m ! =/l o e L environment requests are
— T send to the repository to
a ! Polizy | update resource
= E valuitian . .
o | r—re configurations and
!ﬂ | g POL Compiler GEM REP 1
g VT T T reservations.
= reation ;
g EnGuirui:jrnent E ;FC—‘I Lf:r:l;ﬁar Gﬂ;ﬁ;m
= = T6 .
3 Reguss | € e T [som | o JL The topology-oriented
A = Executor [ eade testbed design is send to the
E. Orchestration Engine Orchestration Engme by
NS | means of a XML document.
+ T

PTM
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The Orchestration Engine transforms the design
environment output into an executable script and
executes it (resolving dependencies, etc.)

Fraunhofer FOKUS

File  Tools Booking Help

CEHd Ex e

*

Resources ekt ¥
Instances | Sele & Phinde o e FHoss
N e Testbed: fokus

Awailable Components: Testbed: fokus > 1 .“.'
- surescom - State:  provis “ e State:  provis
i fre [ el ] eedm e Bl .
= Fokus . Testhed: Fokus .

[ resaurces . .y
- tddTest State:  provis .,__\ \\\
~BIND LT BN
P
Cloud ® G0 .- g N
~DBUser Testbed: fokus . P } Y
~Database State: provis / - ; W
- DatTest / e ) \
3
-FHaSs ? i o ! \
. g - PCSCF » |
~H35 A B!
LCscF o Testbed: fokus I %
. R 3
" i
- IMSDomain ” Y Stake:provis H s
e - B0 .
-PCSCF P H \
~Phode ,I’ LY Y
~Presence 2 Sl ICSCF
~3CSCF i

HUMS o IMSComain

Testbed: fokus
: *
R Y . State: provis
#DMSL Testhed: fokus
o . 0.
HDMSUser State:  provis <

Renhode
epenimscere g . "l scor
plenode Testbed: Fakus

rtpproxy
systemuser

State:  provwis
S inocybe ol
=) resources

- Cloud

- Compute
- Mebwork.
- Storage

- mn
| octa
| teagls
| best
| bssg
| uop

1E3]]

Misible Layers.
[ ]
[epeow ]
(e 72

elass H5SProvisioningD1 {VBEntity}: |
#= meta information
META ={
‘orchestrate’: {args

H

def _init__{self, SESSI0N):

self. SESSION = SESSION

self.appld = PLUGINCONF.PLUGINID

seif spatelsystem = SpatelSystem|

SESSIOM, self appld,"HSSProwvisioningd17)

&2 *** pperation orchestrate ***
def orchestrate{self, usernd):

#£ in usend: String > String

from voicebench.comm . VariantManager import invokeVariant

return invokeVariant{self, orchestrate’, usernid)
def orchestrate_viself, usend):

## in userid: String -* String

== use this for fake implementation

result = #F default result

return result

: (usend ).},

Script

coMP L CD"I'IF'”EF __EEN
Script Comparant

Launcher Artaptor

—

EXE

Seript [caLL

Executor

Orchestration Engine
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S SOAP front-end REST Nont-end
comp L | Compiler | ] GEN TBM-Core
1 +I
Script Compprant .
 ‘LaRekar P.aptor TBM Client
EXE T m _T.':-U-LL T2 (XML-RPC) T2 (SPML) XML-RPC
E r
; . 2l TBM TBM
Orchestration Engine . essoL Manager Registry
o
=+ Tj
FTM
From the script executor provided by the Orchestrat

Engine, generic REST requests (CRUD) are send via
interface T1 to those domain managers (PTM) that are
responsible for involved resources.

The PTM passes the generic CRUD (create, read, update,
delete) requests to the resource adaptors (RA) that control
the involved resources. Here, the generic commands are
translated into resources specific requests and actions.
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Som

(O]

File Tools Booking Help

EEE 3% €N

Resources | Instances | Sele % *

Available Components:

& Fhiode
Testhed: fokus

State:  provis

[+ eurescom A

- fire B

= fokus

[ resources

- AddTest

- Cloud

- DBUser

- Database

- DatTest

- FHo35

ICSCF ’

- IMSDomain "

- MySGL ','

-~ PCSCF rd

- PHode ~

-~ Presence

- SCSCF i

- HDMS ‘-.} IMSDomain

- ¥DMS1 Testhed: Fokus

- ¥DMS2 *

- mDMSUser

- venhode
OPENIMSCoreE

- plenode

-~ FEpprozy

- syskemuser

= inocybe

() resources

- Cloud

- Campube

- Metwork,

- Storage

BIMD
Testhed: fokus

State:  provis

-

State:  provis

- mn
- ocka
- teagle
- kest
- kssg
- uop

B--E-E-E-E-E

15

7
' -
+
id ‘)
#

®-nny

L "

i
‘--..-..) menhiode o-—-—-""

* Testbed: fokus

State:  provis

o~
i o~
L -
- -
-
PCSCF
Testbed: Fokus
State:  provis

* @ e

L ]

\

7 rules .

Testbed: Fokus
State:  provis

d'*—
-

-
-
-

ICSCF
Testhed: fokus

State: provis

1
hY
Ay

“eady SCSCF
Testbed: Fokus

State:  provis

W
» g

FHos5 -

iisble Layers

Initial testbed design
using the Teagle
creation environment.
The dotted lines reflect
a containment
relationship (e.g. the
ICSCF is hosted by the
XENnode). The solid
lines represent a
configuration reference.
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2) PTM Test Statistics - Mozilla Firefox
Datei  Beatbeiten  Ansicht  Chronik Leseseichen  Extras  Hilfe

| ] PT™ Test Statistics [+] |-

Real tilne overview of SIPNulke stress test metrics.

|Ca]l Rate ‘ |.Active Calls |
ETT] . : 18 k - -d
2 | 2

S : 0.8 k |
= 0.6 k =
200 i i
2 0.4 k -
100 -2 5.8 & .2

o4 - 0.8 + »

W rate W calls

lDelay ‘ lError Rate |

Execution of the first
experiment. The CPU load

ol AJJ]‘— ol of the small XEN reaches
" et m errerrete 100%, additionally the
e machine runs out of

i memory.

- P JML\[ Therefore, delays and
—_ ' high call error rates are

observed.

@
@

4INILI0 1801 / 10010
Bo@
o @

4INILI0 1801 / 100109

4IAILI0 I80L 7 00LTSY
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Fil= Edit Wew Window Help Fle Edit Wew Window Help

ERROR: t_newtran: new t failed
new t: out of mem:
t_newtran: new t failed
new t: out of mem:
t_newtran: new t failed
new t: out of mem:
_newtran: new t failed
new t: out of mem:
__newtran: new t failed
new t: out of mem:
__newtran: new t failed
new t: out of mem:
_newtran: new t failed
new t: out of mem:
_newtran: new t failed
new t: out of mem:

new t failed
- of mem:
new t failed
- of mem:
new t failed
- of mem:
new t failed

Flle Edit Miew Window Help File Edit Wiew ‘Window Help

new | out of mem:

t_mewtran: new t failed

gip msg_clone: cannot allocate
new t: out of mem:

t_mnewtran: new t failed

n N The IMS Core logs show
i peo cloner camot sllocate S e | out of memory errors. At

t_mewtran: new t failed

cannot allocate | o 190.174. 474, this stage the core is

t_mewtran: new t failed

i e sorer” comsot atcate ‘ ; : unstable and high delays

t_newtran: new t failed

i e o st ebica : | N | and error rates are

ERROR:TI Snd CER(): Error on finding local host address
t_mewtran: new t failed et operation on non-socket

observed.
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File Tools Booking Help
*EHd 3% €~
LT B Operation in progr... |z| = ol g B 3 8 8 B B B KN FHoSS | Misitle Layers
#vailabll Sending booking request brbed: Fokus T Testhed: Fokus
[ 11T ] te: provisioned ’ —",." State:  provisioned
- . wenh d ________ © | cfg | |rules | |x
- FHos5 .
- H5S State:  provisioned .-
. The testbed after the re-
v o o0 . |B .4 € 1ESLDEd arter the re
- MySQL Testhed: fokus ! 1 d i
EESEF State:  provisioned .f/ ':‘ ) - es'g n .
- PHode -
-~ Presence E M E Testhed: fokus -
- SCSCF ‘ . Skate:  provisioned The IMS Core SerV|CeS
- ®DMS 4" E M "
o . PCSCF and SCSCF have

Bk p o been moved onto the cloud

openimscore ahat icioreed Testbed: fokus . .
Jcnod ate:  provisione
e . S computing resource and
- systemuser ? - .ch -'UIES x H A\
= inocybe . __-) Mebwiark. a re nOW ru n n I ng I n the
[=)- resources r;"‘ Testbed: inocybe / Ticj,f:_‘ Erkiie * ”
] -
Cloud » o S new LT ) State: new CIOUd .

Compute # . -
Hetwork - EI 0 e | (5 [m=)

= Cloud - .
- Storage L
e s The resources that are in
& resources State:  provisioned Comput -

-

[T e S state: new are additionally
- resaurces State:  new o7 N
- booked into the testbed by

computing_resource 7 |cfg | [rules | |x P .

P sending created and update

- sepk_Computing_re

g""sept_COmDUtﬁng_rB \""'m.__ _’» T?atsnt;:?de inocybe * % d h H I d
commands to the involve

- sept_Echo_Yoipla

— . -
| = ==l domains.

|~

\
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Datei  Bearbeiten  Ansicht  Chronile  Lesezeichen  Extras  Hilfe

| (] PT™ Test statistics [+]

Some screenshots from the demo screen cast

Real time overview of SIPNuke stress test metrics.

|Ca]l Eate | |.Act1ve Calls |
400 1.8 k
5 0.8 k
0.6 k
200
0.4 k
LEE 0.2 k
0+ 0.0 »
W rate W calls
lDelay tError Eate |
1.0 100
0.8 20
0.6 50
0.4 40
0.0 0+
W delay M error_rate

CPTT Load (low-resource vim)

|CPU Load (Cloud Compute resource) |

W cpuload_196

M cpuload_197

As expected the metrics
show a much better
performance now. 400
calls per second could be
handled easily after
modifying the testbed
setup.

No errors and no higher
delays than 0.2ms.

The CPU load on the
computing resource (4
CPUs, 4GB mem) offered
by the cloud stays below
20%.
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ank You & Contact

~ Fraunhofer
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Sebastian Wahle

Dipl.-Ing.
Next Generation Network Infrastructures

Fraunhofer Institute for Open Communication Systems
Kaiserin-Augusta-Allee 31 | 10589 Berlin | Germany

Phone +49 30 3463 -7365 | Fax -8000
sebastian.wahle@fokus.fraunhofer.de
www.fokus.fraunhofer.de
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Further Information
Some Links & Publications

Panlab main website: http://panlab.org/

Teagle website: http://www.fire-teagle.org/

VCT Tool information & tutorials: http://www.fire-teagle.org/tutorials.jsp
Last year’s FIA book:

Anastasius Gavras, Halid Hrasnica, Sebastian Wahle, David Lozano, Denis Mischler, and Spyros Denazis. Towards the
Future Internet - A European Research Perspective, chapter Control of Resources in Pan-European Testbed
Federation, pages 67 - 78. I0S Press, May 2009. ISBN 978-1-60750-007-0.

®  Forthcoming:

Konrad Campowsky, Anastasius Gavras, Bogdan Harjoc, Thomas Magedanz, and Sebastian Wahle. Pan-European
Testbed and Experimental Facility Federation — Architecture Refinement and Implementation. Inderscience
International Journal of Communication Networks and Distributed Systems (IJCNDS), Special Issue: Recent Advances
in Test-bed Driven Networking Research. Accepted for publication in 2010.

Konrad Campowsky, Thomas Magedanz, and Sebastian Wahle. Resource Management in Large Scale Experimental
Facilities: Technical Approach to Federate Panlab and PlanetLab. In 12th IEEE/IFIP Network Operations and
Management Symposium (NOMS 2010). IEEE/IFIP, 2010. Accepted for publication in 2010.

®  More Panlab publications: http://www.panlab.net/publications.html
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