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Abstract

management of Resource Adaptors such as declarataification, deletion commands.
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Executive summary

Task 2.4 and its deliverable has been refinedsidfinition and objective during the project life
order to take into account the overall progressenmdution done meanwhile work went on.

From the initial definition in the FPP, addressitgyvelopment of mechanisms for fragmenting and
mapping the user-requested service on the Pligofaifwhich actually showed some overlapping with
the WP3 tasks, it was approved to adopt a new itlefiras:

Support Resource Adaptation layer software devedopiwith specific adaptors for test beds or
means to support the management of resource adagteedback on experimentations.

Analyze possibilities to automatize the groundwiarkdeveloping new resource adaptors

As such, task 2.4 took as objective to provide lieelt on the initial experimentations done in the
project by some partners in charge of testing ttoeqalures to join the testbed federation concepts
elaborated by PII.

The three use cases considered to conduct thig/simalvere considered as being significant
representatives of what will happen in real exploin of the Panlab infra-structure:

Industrial tested components in the domain of tedey services provided by Telefonica

Industrial tesbed component for Web TV distributenmd including specific video distribution
aspects. This is provided by Technicolor, Cosmatkthe French cluster Images et Réseaux.

Proprietary components in the telco domain withdr@onstraints on their integration into large
telecommunication systems.

This report is structured such as to be self cohwmsive. It makes therefore some recalls on the
Panlab concept implementation followed by the ppies and rules governing the development of
Resource Adaptors. Then, it describes the work donintegration of the 3 pilot testbeds and the
analysis of the problems encountered. The conclaspresented on this work should foster further
improvements and enhancements of the Panlab infcasie.

The analysis section provides useful informationvanous aspects of the problem for someone to
make resources available and functionally integrated operable in a federated manner in the Panlab
infrastructure. It identifies the major issues whiould be real roadblocks for users not necegsaril
with a deep knowledge of the overall Panlab infragtire and permits to understand what can create
blocking points in the process for the customemmiplement the resource adaptor and to make the
right declarations in the PII infra-structure fas hesources to be exposed in the Panlab toolset.

In addition, this report is also presenting a fakempt to make an automated driven approach Aor R
development based on Templates and code genefatiotons.

As a major outcome, the experience within the mtofeas demonstrated the validity of the Panlab
concept and the possibility to overcome specifabpgms so to guarantee the applicability in complex
environments where massive provisioning or spegfimvisioning issues may arise or specific HW
infrastructures are necessary to solve specificessThe “proof of concept” performed, deploying
RAs and integrating them in a PTM, demonstrated pibesibility to take advantage of a test
environment putting in operation “virtual testbed#ll the related tasks can be automated from
Teagle.
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1 Introduction

1.1 Objective of this document

The objective of this document is to report impottelevant information on the initial experientes
develop basic Resources adaptors and also to gpheifoperators and skeleton for supporting the
automated development of resource adaptors undéiotof the Panlab Testbed Manager.

1.2 Document Structure

This document is structured as follows:
Chapter 2: reminder on PTM principles and the ndtvagnostic concept
Chapter 3: Basics and fundamental operations ofl&Alopment
Chapter 4: Major RA and feedback
Chapter 5: RA for proprietary products
Chapter 6: Automated RA development

© PII consortium 2010 Page 9 of (64)
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2 The PII Network Agnostic Concept

2.1 General Principles for Testbed and Resource Federian

Aiming at supporting federation of resources arféraig these through a common framework to the
PIl customer requires the existence of an infrastine that abstracts network details and provides a
common view of the offerings. The overall targetaignable the integration of all the resourcebeat
level of User View under a common testbed design assource management framework.
Additionally no limitation should be posed by tteef that all the offerings are distributed in separ
sites with different rules, topology and capalakti All resources at the level of design should be
possibly involved in any combination that does viotate any operational or logical restrictions. A
customer should be only dealing with the desigmitiedf the testing infrastructure without worrying
about the way this is going to be instantiated iatldere are any networking limitations posed by th
fact that the involved components are not locatetié same premises.

Therefore there is the need for abstracting abbusses in a way that allows for these to be cleskif
and identified according to their type and alsonby allowing the resource specific complexity to be
exposed to the customer. This should be achieva@fmgsenting resources as service endpoints that
can consume configuration parameters related oitly the application level representation of the
resource. Resource specific processing of the peteamshould not be exposed.

2.2 Resource Abstraction

From user requirements until testbed provisionthgge different views of a testbed’s infrastructure
have been defined: the User View, the Federati@w\4and the Testbed View.

TheUser viewhas the requirements of the user; the concepasadl of the testbed that he wants: the
Virtual Testbed. The design is topology agnostgarding the physical location of the resources and
how the federation will allocate and provision thdm this view the user will search for available
computing resources and service offerings acrasgetteration.

In theFederation view, a federated infrastructure is expressed: thbadstthat will participate for the
creation of the Virtual Testbed, every testbed wes® and what is going to be provisioned. It is the
way the federation “translates” customer requesid takes actions on proper orchestration of
services. This view is agnostic of the internalrasfructure and topologies of the testbeds.
Federation’s responsibility concerning connectivigyon the boundaries of the testbeds. Requests
should be made on each participating testbed iaroedy. to create a VPN between all testbeds, to
“unite” computing resources into the final fedethtestbed, to deploy Operating Systems, Services,
Applications and finally configure them.

As a final point, theTestbed viewcontains the realization of the Virtual Testbedislthe actual
federated Testbed as implemented by federatiorestgult fulfills the requirements of the Fedenatio
view. It exhibits all internal infrastructures aodnsists of internal gateways and switches pasitig
for the fulfilment of user requirements of the \dat Testbed.

2.3 Resource Adaptors

The testbed resources are entities that are peblish be available for provisioning using resource
adaptors (RA). RAs reside in the Resource Adaptdtger where they can be dynamically plugged-
in as required. A Resource Adaptor is primarilyrelcéerized by a unique resource type throughout a
PTM installation. This type definition is the sutlj¢o be published and made available as a testbed
offering. It is actually an advertisement of thalreesource that will be participating in testbed
assemblies.

Apart from the resource type definition that is #tatic part of all the RAs, the dynamic part of th
RA is instantiated as many times as the nhumbeh@fspecific resource type has been deployed and
brought into the federation. Since the RA is deptbyn the RA Layer that resides in the PTM
machine, instantiation of the dynamic part of th& Rquires the existence of binding information

Page 10 of (64) © PII consortium 2010



Deliverable D2.3 Pl

with the resource hosted or being on a differenthimee. In the simplest form this information can be
a network address at which the RA has to senchallconfiguration requests using the appropriate
communication protocol. Association of the dynamét of an RA with the actual resource that is
controlling is completed by the assignment of aquai Resource Identifier that is propagated
throughout the PII infrastructure.

Every instance of the dynamic part of an RA implataea common interface that consists of the four
CRUD operations: Create-Update-Query-Delete. Adl itfiteraction with the RAs is based on the use
of these operations. Upon reception of such a camdnaa RA should be able to translate it into the
actual resource specific semantics and apply tipeoppate management towards the resource, thus
implementing the network agnostic behaviour nedaethe Pl concepts. The common interface is
published by the RA as a web service available @R& that is unique and closely related with the
Resource Identifier.

Apart from the instruction interface that an RAingplementing for receiving all configuration and

provisioning requests it is also able to injectomfation into the core PTM engine for further
processing. The PTM is providing a service for ndog notifications from the Resource Adaptation
Layer. The natifications may originate either fraime RAs or from the RAL Manager. Each reported
event is marked by an Event Type so that the PTivpcacess it accordingly.

2.3.1 RA and Resource Events

2.3.1.1 Type Activation

The first step for bringing a resource into theefedion is the publication of the existence of the
corresponding RA. This means that the unique typa specific resource is advertised as being
available in a specific testbed. This availabilityplies that the corresponding RA can be properly
configured and bound with an actual resource thathe thereafter configured via the RA according
to the needs of a VCT in which it may be involved.

2.3.1.2 Type Instantiation

Instantiation of a type is the process of bindingesv object of an RA type with an actual resourxe a
well as applying initial configuration to the reso&. The instantiation requires the provision @ th
parameters that will allow the RA to communicatéhvthe resource via the implementation specific
protocol that is supported by both RA and resource.

2.3.1.3 Resource Configuration

A resource is represented in the context of VCTsaalést of configuration parameters. These
parameters may regard the actual tuning of theatiparof the resource but they can also be used for
linking the resource with other resources for thevizion of a more complex service/operation. All
the parameters are captured by the RA and apptiethé resource according the implemented
mechanism in the RA. Reconfiguration is also pdesib the process of updating the components
involved in a designed VCT.

2.3.2 Pre-existing vs Dynamic Resources

A PTM offers a list of available resources accogdio the RAs deployed in its Resource Adaptation

Layer (RAL). For some of these resources therebeaan automated installation procedure integrated
in a RA but there are cases where this automationat be applied because the resource installation
requires human intervention that cannot be bypasseitie resource exists in advance of the RA

implementation and there is no meaning in implemgnthe automation mechanism. In this essence
there is discrimination between pre-existing andashgic resources:

Pre-existing resources are either those resouna¢€annot be installed on demand through the
RAL because such automation is impossible or pistiag software installations on any
hardware platforms that a PTM operator is wishiogbting into the federation. For such
resources there is need for implementing a RA¢hathandle the configuration of the resource

© PII consortium 2010 Page 11 of (64)
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and the possible instantiation on top of it of ahjldren types. This RA should be instantiated
through the PTM Manager interface as many timethasnumber of installations of such a
resource. During the instantiation of the RA theMP&administrator has to define for it the
binding parameters so that the RA instance candak#ol of the configuration of the resource
using the proper information of the control intedeof the resource. This kind of resource no
matter how many instances of it are in operaticdia the specific testbed it has to be marked
as a pre-existing instance to which a unique ifienthias been assigned.

For dynamic resources there is no such requirentieey, only have to be created on a parent
that has been already in the process of settinthaCT or was available before the VCT was
designed. Those resources will be assigned a ungpmifier so that they can be safely

referenced thereafter.

2.3.3 Relationships among RA types

Between two resources and consequently betweenatiiesponding RAs two kinds of associations
are envisaged:

The two resources reference each other, or
One of the two contains the other

The type of resource linking is determined duringTVdesign. During orchestration an RA can be
requested to:

update its configuration with a reference to tHeeotresource for the first case
create the other resource in the second case

In both cases the resource being instructed res@mendication of the type of the other resoutce t
which it has to establish a relationship linkingHer reference or containment according to VCT too
terminology). It is up to the developer of the RAprocess the specific type association in thegrop
way.

If update was issued, the RA must realise the kihdonfiguration update it has to perform on the
actual resource, e.g. configure an Asterisk witladaitional extension that should be resolved ihé&

IP address of the softphone that is actually tle®rse resource. In case of a create request the RA
must know how to install on its resource the chiddource requested. It shall also configure the
connectivity information for the newly created resme so that its RA when launched is able to be
properly bound with the new resource. A createtedl@xample can be the installation of a software
package on a host OS. In such case the OS is thet@and the software package is the child.

In the resource creation case, there is a diffexéon stemming from the fact that the configuratio
information contained in the orchestration creamuest may be vital to setting up the child ressurc
or not. For example, if a virtual image has to denched on a virtual server then the configuration
the image at least regarding its IP address andaibtecredentials have to be taken care of by the
virtual server RA. On the other hand, configuratidra softphone is normally performed by its actual
RA and not by the OS hosting it. Therefore, thetfkind of resources is considered as non-self-
configurable while the second one are considerestlisonfigurable. The difference is that the PTM
modifies the create request in the case of selfigorable. More specifically, the configuration set
sent by the Teagle is replaced in the request avitmdication of the package name that is requived
be used for the resource installation and the etedaconfiguration is submitted as an update to the
newly launched RA. For example:
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Figure 1: Create Request Processing

234 Resource Adaptation Layer (RAL)

The Resource Adaptation Layer (RAL) is a contasmwice that integrates the resources offered by
testbed owners in the PII platform. The instargiatof RAL is based on the accumulation of the
runtime images of Resource Adaptors (RA). RAs areviding a common interface for
communication towards the PTM components while towaeach resource they implement the
resource specific communication and configuratiaotgeols.

RAL provides mechanisms that aid resource discosad/ monitoring by generating specific change
events to communicate the resource status as svalhyacontrol information to PTM components. For
every instance of an RA that is bound with a reseua web service interface is launched. The URL
of such an interface (available to the Core PTMijtip://localhost:2000/axis/services/{RA Identifier
The Resource Adaptation Layer is instantiated daso$eOSGi bundles deployed in an OSGi
framework.

2341 Resource Adaptor Layer Administration

Each testbed is locally operated by a federatioimpa For partner local administrative purposhs, t
PTM provides a user interface to view status infation of the PTM and to control testbed resource
offerings. This is the PTM Manager that is impleteeinas a web application and deployed on the
same Glassfish Application server with the Core RIBllAssemblies.

The PTM Manager interface is organized into threennabs:
Upload RA
Active Types
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Active RA-IDs

TheUpload RA tab provides the means for a PTM administratorpioad a Java Archive (JAR) file
that contains the implementation of an RA.

File Edit ¥Yiew History Bookmarks Tools Help

[« »] E3 A http:/192.168.0.F7: 8080/PTMManager; 17 @ ~ Q- Google

Most Visited v Getting Started Latest Headlines® SKAl Shoreline Firewall g
| http:/192.168....80/PTMManagers | + sae
J Upload RA& | Active Types | Active RA-IDS
If"opta"_‘iavax"myresourceadapterfdistf'm\,rresourceada[ Browse...
Update

Self-Configurable

Filename

Type:

Package:
- — DR
W Cone w =

Figure 2: PTM Manager - Upload RA Control

The file is specified via a standard form conttdpdate can be also ticked in order to indicate the
replacement of an existing package under the sgpse Self-Configurable can be select if this is the
case. Then pressing submit uploads the archiveAlo &d if no error is indicated the RA has been
deployed.

Eile Edit ¥iew History Bookmarks Tools Help

[ <>l <l x]  http:/192.168.0.7 7: 2080/PTMManagerfac 17 &) = Q~ Google

Most Visited> Getting Started Latest Headlines® SKAI Shoreline Firewall >
| http:/192.168.0...gerfaces/PO.jsp |+ -
J Upload RA | Active Types | Active RA-IDs
I Browse...
Update
7l Self-Configurable Package mypack
Filename myresourceadapter jar
Type: myresourcesdapter
Package: myresourceadapter R4 ACtivator

N

Figure 3: Successful RA deployment
Then the RA is listed in th&ctive Typestab.
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File Edit Wicwr History Bookmarks Tools Help

[E E] [: E http:/r192.168.0. 7 718080/PTHMManagernfac iy @) = Q- Google

Most VWisited > Getting Started Latest Headlines s SkKAl Shoreline Firewall b
| hittp:/192.168....ml:tabSetl:tab2 | + -

Upload A Active Types | Active RA-ID=s

| = | Tyvpe Package
Creste Instance or Delete Type myresourceadapter myresourceadapter
Create Instance or Delete Type parent parent

- -
w DCone o

Figure 4: PTM Manager - Active Types Control
From this tab (in case of a single instance reg)uwne can decide either to create an instanae dor

remove the type. Selecting create instance nawdgata page where we have to submit binding info
and configuration parameters.

Eile Edit A e History Bookmarks Jools Help

[« =l ] € http://192.168.0.77: 208 0/PTHManagerfac 1 @) ~ Ci- Soogle

rMost Visited~ Getting Started Latest Headlines® SKaAl Shoreline Firewall >
| http:/192.168....resourceadapter | + -
Twpe of instance to be created: myresourceadapter
Connectivits Configuration
birel_0 |1o.0.0.1 | enf_oO |12.0 |
bired_1 |zo0o | enf_1 |-o.897s9 |
enf_= |zzo |

<=
= Done [

Figure 5: PTM Manager - RA Configuration Control
Submitting the form and navigating to thetive RA-IDs tab we see the newly resource listed.

File Edit ¥iew History Bookmarks Tools Help

@ [E B D http /182, 168.0. 77 8020/ TMManager/fac @5 @ -~ Q- Soogle

Most Wisited > Getting Started Latest Headlines® SkKal Shoreline Firewall >
| http:192 162, ..ml:tabSetl:tab= | + el
| Upload RA | Active Types | Active RA-IDsS

| "AoIn | Tywpe Action
uop . myresourceadapter -0 myresourceadapter Remowve Instance
uop parent-0 parent Remowe Instance
uop parent-1 parent Remowe Instance

P« ' »
- Done [

Figure 6: PTM Manager - Active RA-IDs Control

From this tab it is also possible to remove theaince. If the type is removed from the Active Types
table, all the instances of the type are removededls
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2.3.5 Commands RAs understand

2.3.5.1 Create Command

As already stated a parent resource may receiwenaand for creating a child resource. In case the
child resource is a non-self-configurable one tbefiguration data passed as the argument if the
create method will be in the form of:

<type_name>
<conf_0>valueO</conf_0>
<conf_1>valuel</conf 1>
<conf_2>value2</conf_2>
</type_name>
While in the case of a self-configurable resouhgedonfiguration data will be in the form:
<install>
<type>type_name</type>
<package>package name</package>
</install>

2.3.5.2 Update Command

The update command is always in the form:
<conf_0>valueO</conf_0>
<conf_1>valuel</conf 1>
<conf_2>value2</conf 2>

2.3.5.3 Query Command

When query is invoked the configuration data tlatehbeen used as argument the RA may be:
* <get></get>
* <connectivity></connectivity>
* <reference></reference>
The first regards retrieval of the ID formatted as:
<?xml version="1.0" encoding="utf-8"?>
<resource_type>
<uuid type="string">resource_id</uuid>
</resource_type>
This is usually invoked by the OE for assuring tinattarget ID is in proper state for reciving thext
command.
The second case regards retrieval of the identiigged by “raid” €raid></raid> ) and it is
invoked by the TeagleGW when references contaimedLAN configuration must be resolved.

The final case is again invoked by the TeagleGWdsplving references inside type configurations.
The intention is to retrieve those parameters feonRA that are meaningful in the configuration of
the one that references it. E.g when an Asterisk iRA&onfigured during orchestration with the
reference of a softphone the TeagleGW resolveprbeess the specific reference in order to replace
the identifier with a set of parameters that areammegful to Asterisk, such as IP address and
extension.

2.3.6 Notifications RAs sent

The RA must notify PTM depending on the eventstgrstate. All the notifications are sent to the
PTM by use of the corresponding web service thaiuislished by the PTM towards the RAL. The
only method available in this interface is thedaling:

notify(ralD, eventType, eventData)
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Index RA Notification event event data purpose
type
0 TYPE_AVAILABILITY type name notifies the PTMhat the bundle of this type
has been activated.
1 RA_REGISTRATION web service | notifies the PTM that ralD has been activated
URL of this as a web service that is reachable at|the
RA specified URL
2 TYPE_ACTIVATION type notifies the PTM that thientifier ralD
should be associated with the specified type
3 RA_CONNECTIVITY binding notifies the PTM that the identifier ralD
information should be associated with the resource|for
which the binding information is specified.
This is submitted either by the actual RA|or
by its parent in case a child is created on|top
of it.
4 TYPE_CONFIGURATION| configuration | notifies the PTM that the resource with
information identifier ralD has been configured with the
specified parameters
5 ERROR_EVENT error notifies the PTM that the resource with
description identifier ralD has encountered an error
6 INFO_EVENT information notifies the PTM that the resource with
string identifier ralD is operating normally. This |s
used to clear a former error indication.

The binding information used by tiReA  CONNECTIVITYotification has the following format:

<connectivity>

<binding parameter 0>value parameter 0</binding p

<binding parameter n>value parameter n</binding p

</connectivity>

arameter 0>

arameter n>

The configuration information used by thiePE_CONFIGURATIONMotification has the following

format:
<configuration>

<parameter 0>value parameter 0</parameter 0>

<parameter n>value parameter n</parameter n>
</configuration>

2.4 PTM implementation

PTM is implemented using OpenESB. This implies that various components are integrated over
the Normalized Message Router (NMR) concept thainggantiated by OpenESB. The various
components of PTM are identified according to theoepts that the expected operation of each one is
including. A Composite Application is built to iasttiate every PTM component. Every Composite
Application is integrating a number of BPEL proasthe execution flows of which are triggered by
the messages captured by the specific JBIs thegegleying.

Since, the communication among the various PTM amapts is designed to cater for the specific
requirements that have been identified during thdfication of the PTM functionality, the approach

© PII consortium 2010 Page 17 of (64)



PIl Deliverable D2.3

that is followed is based on definition of Web Seeg interfaces that are provided and consumed by
the PTM modules during the overall operation.

In order to take advantage of the messaging andepsoexecution services that are offered by the
OpenESB platform no proprietary Java objects arggded. The entire operation of the PTM is
designed as separate operation flows that aresteggby captured messages either these are external
(from Teagle or Resources) or internal (among carmepts). For any component there are specific
interfaces that are expected to collect messageany case, these are mapped on Web Services
according to OpenESB design principles. For exampl€omponent might be triggered by a Web
Service invocation generated from a JBI that idipglthe contents of a database, by a Web Service
invocation by Teagle or by an RA and finally by aebVService invocation by another PTM
component. The received message is mapped thereafiavocation(s) of other internal or external
operations that may (i) affect the process flonanbther BPEL process inside the same Composite
Application or inside another component's Compogipplication or (ii) invoke an external service
interface (Teagle G/W or RA).
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3 Basics and fundamental operations of RA development

This section is presenting the very practical thify a customer to develop, implement and declare
new resource adaptors, including how to installidoasftware components (template for Netbeans
development environment).

3.1 Implementing a resource adapter

Resource adapters are OSGi bundles written in Jamaimplementing own resource adapters, a
Netbeans module has been created to simplify thelolement process. This Netbeans Module must
be installed first in your Netbeans IDE. If you aakeady familiar with Netbeans modules, you

probably want to skip the next few lines and gondth the big picture...

311 Installing the Panlab Netbeans module

Open your netbeans IDE
In theToolsmenu find thePluginscommand

A window opens showing all available plugins. Ho@ewve have a separate module file to
install, so select thBownloadedab

Click theAdd Pluginsbutton, select the downloaded-pii-ptm-ral.nbnmodule, clickOpen...
... and finally thdnstall button.

Follow the instructions from the installation widar

The RA template should show up under ltigtalledtab as RAModule.

3.1.2 Development of new resource adaptors

RAs implement a common interface that is exposededsservice to the PTM for receiving requests
and also consume a PTM interface for submittingfinations. Furthermore there are certain things an
RA must follow during installation and activatiofffter having installed the NetBeans module one
has to create a new project according to RATemplate

Steps Choose Project
1. Choose Project Categories: Projects:
B, =) v iTemplate
@ 1ava Wweb & Jawva Application
O Java EE & lava Desktop spplication
B Java ME & Java Class Library
Wierongy & Java Project with Existing Saurces
[ MetBeans Modules a :
B sos &y Java Free-Form Project
P O sSamples
Description: %

Sample RaTemplate project

l il‘\lext = ] Cancel Help

Figure 7: Netbeans Module - RA Project Initialisatbn
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The next step is the definition of the RA. Additidly one can define a number of configuration and
binding parameters for the RA as well as indicdtewaed relationships with other resource types
(children, references).

Steps Name and Location

1. Choose Project

2. Name and Location Project Name: |HDst_OS |
Project Location: |/’homefkkoutsaiprajec:tsfpiiftestRhs | Browse...
Project Folder: |/’hDme,/kkuutSD/’prujectsipiiitestRﬁSIHost_OS |
Add Configuration Field Add Binding Parameter

Parameter 0 Name:|admin
Parameter O Name:|user_ip_address | Parameter 1 Name:|admin_pwd

Parameter 1 Name:|user_data_if | Parameter 2 Name:|admin_ip

< >

4dd Supported Child Type add Allowed Type (References)

Child Type 0 MName:|sip_phone

Child Type 1 Mame: | other_sw

N

< Back Finish | | Cancel Help

Figure 8: RA Type Definition

The created project can be directly built. Onceltindding is successful the created archive (indise
folder under the project's folder) can be uploatettie PTM Manager.
The developer has only to deal with the {RA TyperédService.java file. In the above case it should
be the Host_OSService.java file that was creatbdrd’is need for uncommenting line 154 in order to
allow for the configuration received in the updammand to be applied. For each of the two
configuration parameters we have defined thereétlio complete the relevant set_X functions close
to the end of the file.

private void set_user_ip_address(String value) thro ws Exception

private void set_user_data_if(String value) throws Exception

Having defined sip_phone and other_sw as the aalig ¢hild types this resource can create, we need
to add code in the relevant create_X functions.

private boolean create_sip_phone(String resourceid, String  conf)
throws Exception
private boolean create_other_sw(String resourceid, String conf) throws
Exception

3.1.3 Testing Resource Adaptors

Since RAs need to be tested prior to be releasdds#ised offerings, a specialpplication has been
released to aid the process of RA testing. Thigtyutnteracts with both the T1 interface and RAL
Manager of a PTM installation. Since T1 requireseaure connection there is need for Generating a
self-signed key-pair to allow for communicationwihe PTM installation:
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(java bin folder is assumed to be on the path)

keytool -genkey -keystore testerkeystore -alias ral tester

provide the requested input and use "changeit"gEsaword both for the keystore and the key.
Export your certificate:

keytool -export -alias raltester -keystore testerke ystore -file
raltester.crt

Import this certificate into Glassfish cacerts.jks:

keytool -import -file raltester.crt -keystore {path to your
Glassfish}/glassfish/domains/domainl/config/cacerts .jks

the password is "changeit"

Export Glassfish's certificate:

keytool -export -file gl.crt -keystore {path to you r
Glassfish}/glassfish/domains/domainl/config/keystor e.jks -alias slas

(normally it should be slas, but run

keytool -list -keystore {path to your
Glassfish}/glassfish/domains/domainl1/config/keystor e.jks

to check the entry name)

password is again "changeit"

Import this in your application keystore:

keytool -import -alias glassfish -keystore testerke ystore -file gl.crt
Restart glassfish once it is ready you can start JRAL tester by:

java -Djavax.net.ssl.trustStore=./testerkeystore -
Djavax.net.ssl.keyStore=./testerkeystore -
Djavax.net.ssl.trustStorePassword=changeit -
Djavax.net.ssl.keyStorePassword=changeit -jar RALTe ster.jar

from the same folder where you extracted the #p €opy in that folder the testerkeystore or cleang
the above command to point to the proper location.

Use the PTM Manager to upload the self-configureddbes. In case you see "file was not uploaded
properly” ignore it if the type is listed in thetize types table. This is due to the fact that iaue not
registered your PTM with (or configured) with th&W. Create through the Manager the Parent and
use the tester to create/update/query the chilgpas. Parent can be also queried/updated.

When you start the tester supply the IP addregswf PTM.
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PTM IP Address: [127.0.0.1] |

RA-ID to test | ||

Action |Quenf |v| | | | Query Type |GEI' |v|

[»

[4]

<] Il [ [»]

Invoke

and press "Get IDs" (do this again if you have kaga "create" to collect the newly created id)

PTM IP Address: |127.0.0.1 |

RA-ID to test: bcuparent-0 |v
. bctparent-0 I
AAEDDT boidaughter-0 ||Select one of the available RA—ID||'|
bctson-0 |

Ll

<Job>Engineer< fJob > <Mame > Kaostas < fMame >

null

<7Fxml wersion="1.0" encoding="utf-8"7> <son> <uuid type="string" > bct.son-0< fulid > < fson =
null

<7uml wersion="1.0" encoding="uf-8"¢> <daughter> <uuid type="string" > bct. daughter-o < fuuid
null

<] M | [»]

Selecting one of the IDs you can then decide oadcion (query/update/create). Define the a query
type if you plan to invoke query on the selected IDyou select update you get a panel with the
configuration parameters to fill in before invokjrige submitted configuration is printed on theamsc
console.
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PTM IP Address: [127.0.0.1 |

RA-ID to test: |hct.parent—l] |v|

acion  [Update] <] | | aue e | ]
<MName = <{Name:>
<Job <fJob>
<Surname = < /sSurname =

57

Invoke

If you select create action, you decide also oncthilel type and on the panel you fill in the chsld'
parameters.

PTM IP Address: [127.0.0.1 |

RA-ID to test: |hct.parent—l] ‘v|
Action |Create |v| |snn ‘v| Query Type | | |
< Mame = Boh < MName =
<FavouriteToy = Ball < fFavouriteToy =

Invoke

<7eml wersion="1 0" encoding="utf-8"7> < parent > <uuid type="string" = bct. parent-0-< fuuid= < fpar

null

<Job>Engineer< flob=> <Mame>Kostas< fMame >

nll

<#xmlwversion="1.0" encoding ="utf-8"Y> <s0n > < uuid tpe="string" >=hct.son-0< fulid > < /son >

null

1 Il [ 1»
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PTM IP Address: |127.0.0.1 |

RA-I1D to test |thparent—l] |v‘
Action |Create |v‘ ‘daughler |v‘ Query Type | ‘ |
< Mame > Alice < /MName >
< FavouriteColour= el < /FavouriteColour =

Invoke

[e1Flll

<Joh=Engineer</Job > <Mame>kostas < fHame >
null

<7l version="1.0" encoding="utf-8"¢= < son> < ulid nge="string" > bct. son-0< fulid > < jsons
null

<oimlwersion="1.0" encoding="utf-8"7 > < daughter> <uuid twoe="string" »bct. daughter-0 < fuuid
rll

P
1] Il L | [»]

For every command invoked the response that is albynsent to Teagle GW is collected and
displayed by the tester.

[ ]

[4]
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4 Major RA and feedback on development

Major RA deserves a clear definition of what is mtday “major”. As a first motivation is the need to

collect feedback of experience on developing su@&s.RThe concept is not fully new but its

application to networked testbed component is. BeeaRAs can be implemented in different
manners, it is worth trying to establish some catinas between RA aims and RA implementation:
what is the RA expected to do, what is the optimahner to implement it.

As a second motivation, it appears some RA caneberic and be shared between RA developers so
as to prevent duplicating RA development tasks. iRstance, an RA for sending an execution
command to a computer could be considered as arigemee. The command itself could be a
parameter of the RA and it could be applied inall#ht cases.

Major RA should therefore be considered in this wioent as the description of some initial
experience in developing RAs. The description ahsan experience is including:

Aim of the RA

Specifications of the RA

Choices for implementation

Testing feedback.

Related Issues, discussions and open questions.

4.1 TID SDPLabs

Telefdnica is opening some of the network functiibies to third parties companies’ trough a SDP
(Service Delivery Platform) exposing a number ofi\that can be used by companies and developers
to build a new generation of telecommunication édhlpplications and services. The TID SDPLabs
is an environment meant for development and expariation offered to third parties companies and
to developers around the world to develop theirliegfions in an environment that offers real and
simulated core telecommunication network capabditi

4.1.1 Aim of the RA

The aim of the RAs described in this section isosikmpy to Pl framework the network capabilities
offered by TID SDPLabs (presence, SMS, and contaetserve as a sandbox for experimentation on
new telco services and solutions. The TID SDPlalmosure to PIl framework aims at fostering
innovation in telco applications while giving thdvantage to Pl community to develop Telefonica’s
SDP compliant applications that could be exploited revenue sharing business model. (see Figure
9).

For example, a third party company may be intecestethe development of a mobile presence
enabled software application based on these SDa&bi#igs. This company would be able to use the
Pll infrastructure and particularly the PII testladtered by TID as a completely realistic emulatadn

the real Telefonica’s network and services infragtire.
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Application |

4.1.2

TID SDP (Service TID testbed
Delivery Platform) “_'l?ﬂ“ﬂ'

Enabler Layer

Panlabinfrastructure

/!

Third party
application
provider T

» Third Party Application
using some of the exposed
APls of the available

=
E é@ .,»-”":ﬁ @ Enablers (Presence,

Contacts, Messaging).

Teagle
Figure 9:TID SDP labs general architecture

Specifications of the RA

The task of the implemented RAs consists of prowisig all the data necessary to configure each one
of the capabilities that are openly exposed (thnoABIs) by the TID SDPLabs testbed.

The developed RAs for TID SDPLabs exposure arédif@ving:

1.

4.1.3

SDP RA representing the main Resource Adapter that padgogeneral configuration
(provisioning and security) operations needed lgydther RAs, therefore it will be the main
building block for the functionality of the SDP.derves as the central and integration point of
the testbed’s architecture, without this RA theeoshRAs would not be able to gain access to
the exposed APIs since it performs a number of combrasic configuration operations needed
by the rest of the testbed RAs.

SMS RA is used for accessing an API that allows sendid@ $nessages through the mobile
network (this RA communicates with the main RA&oeive the needed parameters).
Contacts RA makes it possible to retrieve the contact lisbbging to a mobile network user
(likewise, this RA communicates with the main RAr¢oeive the needed parameters).

Presence RAprovides an application for detecting the preseoic@a user within a mobile
network (and the same as the above RAs, this RAreamtates with the main RA to receive
the needed parameters).

Implementations choices

The following sections describe the design staghe@Resource Adapters presenting the technologies
used in the implementation, as well as the RAsipiaing operations details.

4.1.3.

1 RA design and functional components

The TID SDPLabs testbed capability opening modelb&sed on the concept of an external

“application provider” representing a third partyngpany. The application provider is allowed to use
the capabilities offered by TID SDPLabs in ordebtable to create a number of client applications
called “consumers”. Each consumer is allowed toarse or more TID SDPLabs capabilities and, at
the same time, each consumer is able to providesado its services (or applications) to one oremor

final users. Access to the exposed services istepgaexclusively by consumers and by the SDP
platform using an OAuth (http://oauth.nealthorization schema.
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The provisioning processes for TID SDPLabs, in galneonsist of 2 phases:

An overall configuration phase including the prasigng of a test Application Provider, a test
Consumer and all the permissions needed to granadbess to different kinds of capabilities
(SMS sending, presence detection, access to cdistacetc.) to the Consumer,

A resource specific configuration phase consisthgranting access to final users, allowing
developers to test the complete behaviour (in &steaend-to-end way) of their applications
when used by the final users.

The first phase of the SDP configuration procesk @ executed by the SDP RA (the general
resource adapter) which is common for all the fswlices to be exposed by TID’s platform.

The way that the RAs interact with the other congrig can be seen in

Figure 10. It can be observed that some of thethegulata retrieved by the SDP RA, as a result of
the provisioning operation, are used by the regh@fesource adaptors.

=
’Z-_J,Tcagle

[ TIDLAN [

Panlzb

Panlab
Federation

Figure 10: TID SDPLabs Operational Components

In order for a resource adapter to work, an OS@i afPTM (Panlab Tesdbed Manager) need to be
installed and activated within the server.

The Resource Adaptation Layer (RAL) is a concepatt is instantiated as set of OSGi bundles
deployed in an OSGi framework; more specificallyc@shas been selected as the OSGi framework.
The implementation of the Resource Adapters has peeformed by using the available NetBeans
module which offers the possibility to create comnivAs (templates) for all resources in the testbed,
allowing the configuration of individual specifiesources.

The Core PTM is deployed on GlassFish ESB v2.2 isppibn Server that consists of two JBI Service
Assemblies that implement the core logic of the Paid a web application that is the administration
interface of the PTM. The role of the Core PTMdstovide a service interface that can be invoked
by Teagle during the process of setting up a V@Trovide a service interface that can be invoked b
the RAs for notifying the PTM on various eventsscathe PTM'’s role is to process the requests
received from Teagle so that these can be proferlyarded to the appropriate RAs, and also the
PTM's role is to persist information per RA and Rigntifier so that it can be reapplied after restr
the RAL.

In TID’s deployment both GlassFish ESB v2.2 andd@$0SGi platforms, supporting the PTM and
RAL architectural components, are installed onr&esewith Linux Ubuntu OS. The communication
between the main components of the testbed is guigimad through a LAN that interconnects the
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PTM, IGW, and SDP by making use of the followingrsounication protocols: IP, TCP, HTTP,
REST and SOAP.

4.1.3.2 RA operations

Table 1 contains the main operations performedhgy TID SDPLabs resource adapters (Create,
Retrieve, Update, and Delete). Since the TID SDBLigba static preexistent platform, the Create
operation has no effect over the whole system. #imher configuration operation will be performed
via the Update operation.

Each one of the basic CRUD (Create, Retrieve, Updand Delete) operations is in charge of
invoking a sequence of basic provisioning operati@ome of them are contained in the following
table.

Table 1: RA operations

RA Operations | Create Retrieve Update Delete
SDP_RA - Obtain addServiceProvider() removeHiring()
configuration | addConsumer() removeConsumer()
to be used by addHiring() removeServiceProvider(
another RA
SMS_RA/ - Obtain addUser() removeUser()
Contacts_RA/ configuration | getRequestToken() revokeAccessToken()
Presence_RA parameters authorizeRequestToken()
from the
SDP RA getAccessToken()

sendEmail()

The final configuration is completed through a swe of invocations to a set of internal private
provisioning APIs exposed by the TID SDPLabs plaifoAs shown in the following schematic
sequence diagram (Figure 11 and Figure 12), th€ds #&e invoked by means of SOAP and/or REST
interfaces; therefore, the machinery needed foswamption of this kind of operations needs to be
included in the resource adapter's code (such as Ahttp://ws.apache.org/aXisbased client
libraries).

The implementation of these operations consists st of RA specific methods (written in Java as
part of template-based OSGi Java classes) thatbeiltalled when invoking one of the operations,
triggering the execution of a sequence of provisigroperations, making use of a set of TID’s
internal SDP REST and SOAP based APIs.

The CREATE operation will not perform any real antiover the SDP since it is a static pre-existent
platform. Any further configuration operation wile performed via the UPDATE operation.

The RETRIEVE operation can be used to retrieve sibeurity credentials and other provisioning
information generated by SDP RA to be used by ¢éseaf resource adapters (SMS/Contacts/Presence
RA). In other words, the RETRIEVE operation obtdins configuration to be used by another RA in
case of the SDP_RA, or obtains the configuratiomipaters from the SDP_RA in case of the SMS
RA, Contacts RA, or Presence RA.

The UPDATE operation referring to the SDP_RA, exesu the following methods:
addServiceProvider(), addConsumerénd addHiring() (see Table 1). These methods not only are
contributing to create the application provider #melassociated consumer accounts but also pravide
consumer name for the consumer RA and generateoti@imer’s security credentials which will be
further sent to other RAs where will be used for UlA authorizationthe consumer kegnd the
consumer secrefollowing the terminology used in RFC 5849 he application provider parameters
to be provided to the SDP_RA areMame, Telephone, AddressidEmail
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Figure 11: Sequence of provisioning operations pesfmed for the Update method in the SDP
Resource Adapter
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Figure 12: Sequence of provisioning operations pesfmed for the Update method in the SMS
Resource Adapter
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The SMS, Contacts and Presence RAs receive tlmviall) parameterdogin, password, msisdn, and
email.

The UPDATE operation, referring to the SMS/Contdtitssence RAs, uses the following methods:
addUser(), getRequestToken(), authorizeRequest{jolgatAccessToken(@nd sendEmail() These
methods are used to create and configure the SM&a€ts or Presence user, and also generate and
distribute via email valid OAuth security credeltito Panlab users. The generated OAuth security
credentials are based on:

1. A REST API defined, implemented and added to tii2 SDPLabs platform.

2. An additional SOAP API for OAuth credentials valida added to TID SDPLabs platform.

3.  The email parameter provided to SMS, Contacts ghmsRAs by the SDP RA.

4.  The consumer key and consumer key secret provigéinebSDP RA.

The generated credentials are sent by the SMS,aC@nbr Presence RAs to the user using the
provided email parameter. The sent email contains the followimgrimation: theOAuth consumer

key, the OAuth consumer secrghe OAuth newuser’s tokerandtoken secrethat are further used by
the user for authentication.

The DELETE operation removes the application prewidnd the associated customer accounts by
calling theremoveHiring(), removeConsumergndremoveServiceProvider(hethods in the reverse
order as they have been added for the SDP RA.sla abthe RA's for SMS, Contacts or Presence, the
user is removed and the security credentials aakesl.

414 Testing feedback

41.4.1 Problems uploading RAs

Some initial problems were found when trying toagu the RAs of type:
Java.lang.NoClassDefFoundError: org/apache/axis2/Ax isFault

The cause of these problems could be the follovgsges:
1. Missing AxisLibraries

The problem could be that the needed axis librakiese not packed properly into the RA jar
bundle. To pack all the axis libraries within thendle, at the command prompt in the “dist”
directory of the Net Beans project, type:

Jar uvf <NameOfJarFile>.jar /lib
It will pack the libraries found in /lib within theNameOFJarFile> jar
2. Previously not removed active/inactive bundles

In case the libraries have been packed successtotyproblem could be the active/inactive
bundles that have been previously unsuccessfuladpldremoved. It turns out that in some
cases the bundles are not removed properly fromPffiel remaining registered in Oscar
(although the bundles are not present in the PTéy gppear present in the Oscar process list -
active/inactive ). This could be due to:

Previous attempts to upload a RA (that was notag#d properly).
Previous attempts to remove a RA (that was not vexsh@roperly).

Unexpected, (unplanned) server shutdown and pgssifd to stopping Oscar without the
“shutdown” command (using CTRL +C).

Solution 1:
The jars can be downloaded from SVN from the follayocations:

http://svn.panlab.net/filedetails.php?repname=P#ag%2FWork+packages%2FWP2-
Infrastructure%2Fdev%2Fptm%2FRALCommon.jar

http://svn.panlab.net/filedetails.php?repname=P#ag%2FWork+packages%2FWP2-
Infrastructure%2Fdev%2Fptm%2FRALManager.jar
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Once they have been downloaded, to update the éaimdl-common and ral-manager in OSCAR is
needed with the appropriate jar using the followdgngimands at the Oscar console:

ps — to show the active inactive bundles at Oscatime

update <ral-common-ID> file:/{path to RALCommon.jar } — updates the bundle
that corresponds to the ID, with the bundle inftleepath.

update <Resource Adpater Manager-ID> file:/{path to RALManager.jar}

refresh

Solution 2:

Update the profile directory pii-ral-cmd found ifuger_home_director}/.oscar. The profile can be
found in:

http://svn.panlab.net/filedetails.php?repname=P#ag%2FWork+packages%2FWP2-
Infrastructure%2Fdev%2Fptm%2FRALManager.jar

Solution 3:

If solution 1 does not work, this can also be solig typing:
Ps

Uninstall <id><id>...

This will uninstall the unwanted bundles correspgngdo the ids then followed by closing Oscar by
typing shutdown and restart it again.

It is recommended to use the refresh command a@slcar console after each change made (including
changes in PTM).

4.1.4.2 Size upload limit

The RAs use Axis2 libraries, and it is necessargack them inside the RA bundle. The final size of
the RAs was 13, 78Mb for the global RA (SDP_RA) &24d1b for the SMS/Presence/Contacts RAs.
The initial version of the RAL did not allow upldad RAs that exceeded 2Mb; therefore it was
necessary to modify the RAL to avoid this limitatio

4.1.4.3 Issues mapping simple CRUD operations to complex pvisioning processes.

The provisioning operations involved in the Reseufalapters created for TID'’s SDPLabs testbed
requires a number of complex steps. Each of theseigioning steps should be satisfactory
accomplished in order to fulfil the correspondinRWD operation in which it is embedded. In a
similar way, whenever any of these sub-operati@ils the whole CRUD operation must also be
discarded. However, consistency conditions for dempystems may require all the provisioning sub-
operations previously executed into the same CRtirato be also discharged. This should trigger a
whole rollback sequence of operations managingdrtie error conditions that may appear during
the execution of higher level CRUD provisioning wg®ns, leading to highly complex
implementations for what are supposed to be afsgimple and semantically easily understandable
actions. Therefore, a special attention must be faan adequate design of the hierarchy of Resourc
Adapters, in order to split down too complex prauMiéng operations, distributing highly complex
provisioning management flows throughout severaUDRperations.

Additionally, special attention is necessary toidwestbeds configuration inconsistencies due ite fa

of the PTM/RAL platform itself (for example, a fdit the OSGi platform supporting the RAL or
simply an inadequate operation of it). For examiplappropriate measures are not taken, a premature
ending of the RAL may cause persistent configunatidormation to be lost, making impossible to
delete or even update current provisioning stat®tther words, for relatively complex testbeds lyeav
consistency checking and ensuring mechanisms shmeildsed to allow a safe adaptation to the
Panlab’s CRUD provisioning model.
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4.2 Technicolor, Media&Network Cluster, Cosmote — WEB TV
Testbed
42.1 Aim of the RA

Testing web TV applications deployed over Thomand Cosmote resources. The advantage of the
use case is to demonstrate collaboration with brnehile network operator and potentially real end
users being the customers of the operator.

J| Video WEB TV I
Data -
Application
stream Server I
l Adaptor

— - I T L] J

WEB TV
Q (=] Client
User Application
Q satisfaction

The application view point:

A mobile operators wants to test the market fored WV service wich differentiates from commonly
know internet TVs thanks to some experience imprevds for the end user :

List of available Tv service bundled in an offer
Quality of service in the stream delivery

Adaptation of quality to terminal capabilities.
Technical differences:

The web Tv service is delivered in a managed nétwader control of the operator. As such, it uses
IMS for managing customer profiles, and specifitnmek resources for adapting the video streams.

Potential components of the testing setup

A full set up would include services data servivkS core, client terminals and data streams adaptor
This is represented on the following figure.

Page 32 of (64) © PII consortium 2010



Deliverable D2.3 Pl

\

\

\
setram \
\_ Adaptor ./ 1\

\
\
\
\

i@

~
S

@%

WEB TV
Client Application
Application Server

~
S

B m
-
-
’/
-

The demonstration set up is simplified in orderctmtain the development effort in the project
meanwhile perfectly demonstrating the testbed fpies and main components.

The actual demonstratorirgcluding:
(C1) Services data server
(C2) IMS core
(C3) Client terminal
The actual demonstratorNOT including:
(C4) The video stream adaptor.
Details of the testbed

The testbed offer audio and video serving and aoirgyicapabilities. As such, it includes components
for:

Serving Audiovisual program metadata in a formaselto the DVB standard for IPTVB
Serving audio and video streams thanks to a strepsdrver

Receiving over HTTP, decode and present on a tefrdiaplay the program description data
Select a program from the list presented

Register for Audio visual services with a core Ikd8owing IPTV service logic as specified in
TISPAN Rel2.

Receiving RTP/RTSP streams for audio video decodimtfydisplaying on a terminal.

The audiovisual testbed should provide the endtp@ipabilities of an AV distribution chain offering
to test the acceptability by customers of a mandde® TV service.
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422 General infrastructure of the testbed architecture
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Figure 13: Testbed infrastructure diagram

Legend:
Green is the Cosmote lab plus a panel of cell plooseomers

Blue is the Thomson software : 1) is the WEB TV lagagpion server for IMS operator and 2) is
the Web TV client for cell phones

Process:
Step 1: install the WEB TV application on the CosendS network

Step 2: distribute (on PIl demand and as an RAoaktihe client software to some cellular
phone. The Thomson sw has a small enough footarifit on regular cell phone but they need
to be operated by Win CE and capable to run a dechine

Step 3: A customer can now register to the IMS \Wedervice, get the list of program services,
browse through this list, select a program and wtie « web TV channel ».

Technical issues:
Download file.jar to cell phone when as result bf¥book VCT »
Declare users in the HSS
Stream the web tv over the 3G network.
The testbed includes:
The TV service program data server (HTTP)
The TV application server (SIP)
SIP proxy (SIP)
Video servers (RTP/RTSP)
Video on Demand application client (HTTP/SIP/RTPS®)
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Mobile application clients as cellular phone imp@&ming WIinCE and dedicated testbed
software. (HTTP/SIP/RTP/RTSP). The client comporisrgoftware that can be installed on
fixed or mobile terminals.

The Audiovisual TH_M&N testbed is capable to exedbie following sequence of operations.
The client component is requesting the audio vkwice data from a server (HTTP)
The Server is sending back a list of audio videwise as an xml file. (HTTP)
The client component is downloading the AV progmaetadata sent by the Server (HTTP)

The client component offer an end user to sele@uwatio visual service from the list collected
in step 1 and 2 (local).

The client component is registering with the IMSecothrough the IMS proxy to request the
selected video program (SIP)

The client component is receiving the @URI wherecoonect to receive the video streams
(SIP)

The client component is decoding and playing tlileeistream (RTP/RTSP).

4.2.3 Specifications of the RA

Host (host_mn):this is the access to the machine running the PTM.

Web TV server (webtvserver)performs the start and stop of the applicationesefor web TV
services. Potentially customer specific domainddctbe created.

WebTV testing client (vodsipclient):a first implementation of a client in a fixed eroriment.
The client is a machine offering access to upldied find to execute SSH commands. The RA
is reading relevant parameters from the machirex tineating a specific configuration file for
this machine, sending a java file plus the confagjon file. The machine is then ready to run the
WebTV application.

Web TV Mobile client (webtvmobile) collects info from WebTV server and IMS provisiogi
resource, constructs WebTV client configuratior find notifies (SMS or email) subscriber of
URL to download software/configuration file from.

IMS subscriber provisioning (OpeniMSUser)adds an IMS subscriber in the open-ims.cosmo realm

4.2.4 Implementations choices

The VCT picture and the corresponding componerarpaters are given in the following image and
table.
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4.2.5 Testing feedback

4251 Testbed exploitation

There is for now no deployment on larger scale. Web TV testbed is running functional and
working as expected.

The main issue comes from the absence of the trdescoder component, essential to make the real
adaptation of the content for the mobile networkeTmain constraint on this network is the low
bandwidth available; so the performance of ther@uienexion of the open internet to a narrow and
managed communication channel is closely deperatintye transcoding performance.

Integration of such a video transcoder has beeesiigated and the way it would work within the
Panlab laboratory is clear. The following imagewgtohe updated VCT picture and the table proposes
the parameters for such a extra component.

$ %& %
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The table shows a unique parameter is requiredPtlaeldress of the additional component.

4252 Declaration and integration in the infrastructure
From a more practical viewpoint on how to integregsources in the Panlab infrastructure,
concerns were with respect to :

Issues to install and familiarize with the devel@mi environment (Install all modules,
understand utilization of the template to declarliasic CRUD functions)

Commonly encountered computer environment issudgths for access some modules or
libraries, authentication key management, etc ...

Difficulties to manage some declarations and nangogventions in the different modules
(Teagle, Oscar, ...)
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5 RA for proprietary products: feedback on deployment

This clause describes a specific experience inldprent of RAs, specifically we deal with the
implementation of a RA class capable of handliradtét proprietary products for their inclusion in a
Panlab testbed. The products taken into accounidgadhe main functional entities composing the
control layer of an IMS network or a generic mukitie. network.

51 Aim of the RA

511 The problem

One interesting aspect of the Panlab distributstbégl concept is the possibility to take advantage
from a great deal of existing system including thiemthe Panlab architecture by deploying the
specific RAs as pluggable elements in the PTM #&chire. In the following, starting form the
general aspects related to the implementation ef RA, we perform a general analysis of the
procedures needed for the inclusion in the Paniaitacture of proprietary products taking alsmint
account particular aspects that are relevant fptferation of Panlab and the test execution.

Considering proprietary products there are remdekedsues to face because these products require
specific and customized installation procedures, they are not easily installable as it happens fo
software applications running on a virtual machieasily available in the “cloud”. They ordinarily
have a series of requirement: (i) specific hardveahitectures are necessary; (ii) specific intarfa

are required; (iii) SW applications pose strictuiegments, etc. For instance we can mention thd nee
of communication interfaces (e.g. legacy TDM PDHS@H interfaces); the need of high capacity for
media processing using DSP; etc. For instance wargntion the need of communication interfaces
(e.g. legacy TDM, PDH or SDH interfaces); the neédigh capacity for media processing using
DSP; etc.

Other aspects are related to the overall manageasgacts of a telecom network. From a general
point of view we must consider the fact that thevede@oment and the management of a
telecommunication network can be divided in threregal phases:

1. the network is installed and put into service @fation and commissioning phase);

2.  the network reaches certain stability and is onbdified (dynamically) to satisfy short-term
requirements;

3.  the network is being adjusted to meet the long-texquirements of the network operator and
the customer, e.g. with regard to performance, agpand customer satisfaction through the
enhancement of the network or equipment up-grade.

Preparing a system for being used in the Panlditacture means providing, in a remotely controlled
and simplified way, the installation and commissignphase, which is executed usually one-shot and
is allowed exclusively to Technical Support Opersito

In our case it is necessary to split this phasa preliminary installation that is not feasiblelie
automatically performed because it requires a lactwity of qualified personnel.

After this initial system provisioning it is pos&lto apply the requested configuration and thrs loa
achieved from the centralized control point by sakadvantages from the PTM/RA functions.

Further testing activities shall be based on aeatwithat can be mapped on the points 2. and tBein
list above. We will describe how this matches wtith centralized control or if this can require lbca
performed specific procedures.

Therefore, we start analyzing the experience doitle & proprietary system to be included in the
Panlab architecture, briefly describing: the maimctions provided; the North-bound interface
available for RA exposed by this system; how the $dhall be implemented in order to achieve the
integration of the system in Panlab.
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51.2 The network element main functions
Among several proprietary products candidate fimgpased in a Panlab architecture a specific case i
taken into account and specifically “The Italtel SWNGN suite” based on the ATCA architecture.

This is due to several reasons: a) the suite ideimgnted so to provide five nines “carrier grade”
availability and reliability; b) the functions al@bdle are those required in the IMS network
architecture that constitutes the reference arctoite for the implementation on NGN in Telco

environments; c¢) the suite is based on a buildiogkbapproach that gives the possibility to compose
an IMS core network according to the needs of araipr by configuring on the same infrastructure
the main different functions expected in a IMS coetwork (3GPP 3GPP TR 23.002: "Network

Architecture"), i.e. the following functions:

CSCF (P-CSCF, I-CSCF, S-CSCF)
HSS

TAS (Telephony Application Server)
IBCF

BGCF

MGCF

Another function is the RPF (Routing and PolicingmEtion) that allows implementing an IMS Transit
Function (see 3GPP TS 23.228 “IP Multimedia SulesysiMS); Stage 2").

These functions, even if deployed in a single cogitposystem, hosting “The IMS/NGN suite”, are
totally independent, i.e. standard reference pa@ntsprotocols are exposed among them, according to
the IMS architecture.

Other components that complement the control avadigg plane are:
I-BGF or BGW
MGW
MRF

We focused our attention on the TAS and RPF commsne

The TAS is a SIP application server used to prowdpplementary services to IMS users using
multimedia terminals (Multimedia Telephony) (3GPFS B2.173: "IMS Multimedia Telephony
Service and supplementary services; Stage 1".).

The RPF is an innovative component that can beiguomfd as a stateful SIP proxy capable to
influence SIP routing at the border with other @per's network using several conditioning
mechanisms (time, media, cost of the interconnectiolume, etc). This allows implementing least
cost and optimal routing when multilateral agreetwath different network providers exists.

We must consider here the HW components and thec@&Wponents of the network element along
with the O&M framework. O&M is the part that enableommon management functions and
therefore is the southbound interface for the RRTIM.

5.1.3 The network element: system architecture

The system architecture of the system under arsalydbased on the ACTA framework. ATCA is a
universal modular and efficient Telecommunicatidatform that allows deploying open and carrier
grade solutions with high levels of modularity aodnfigurability. This technological choice is
adopted by many TEMs (telecommunication equipmemasiufacturers) as a framework for their
products because the adoption of an ATCA commeptéaiorm gives the following advantages:

High levels of modularity and configurability;

The ability to host large pools of DSPs, NPs, pssoes and storage;
Convergence of telecom access, core, optical atadelster functions;
Advanced software infrastructure providing APIs.
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Telco Manufacturers can take advantage of ATCA ddallased on the latest high density DSP
technologies to incorporate media processing fansticapable of high performance and scalability
(e.g.: mobile video services, high density mediacpssing in 3G and 4G mobile networks). This is
fundamental when delivering end—-to—end IP commuioica with QoS.

We note that:
the network element is deployed on a group of ATalsters
a cluster is composed by a single ATCA shelf orersirelves (up to four).

A shelf hosts up to 14 ATCA nodes (blades), twahafm are hub/switches and the remaining
twelve are available for hosting computing applas or other specific applications such as
carrier blades.

On each blade it is possible to deploy groups dfwswe applications: for instance a group of

applications is the IBCF. Software applications lamedled in groups so to allow the use of the same
application whenever possible: e.g. SIP stack loyed as a single application that is used in
different groups (IBCF, CSCF, MGCF, etc).

Other components provide common functions such as a

common Front End/Load Balancer that is able to sgpthe IP network address of each
application an perform load balancing for SIP anani®ter-based component;

common O&M components including the data-base, dhase a commercially available
RDBMS (MySQL, in the present case).

The following figure shows an example of configioatwith an ATCA shelf hosting:
O&M (including DB) blades in 1+1 (active/active)rdiguration;
TAS blades in 1+1 (active/active) configuration;
MRF blades (for media processing);
FE-LB blades in 1+1 (active/active) configuration;
Hub/switched in 1+1 (active/active) configuration.

O&M-DB
O& DB
| TAS ]

Figure 14 — Management and other applications on ATA blades

514 The network element: the management

All the network functions of the system are manapgdmeans of the O&M component, that is
common for all the system and that is based o5& framework (see figure below).

The O&M offers open and standard interfaces basethe Service Oriented Architecture (SOA) for
all the management applications and it is ableterface more than one external system.

O&M adopts a multi level approach embracing the Blodiew Controller (MVC) pattern. A GUI
based on a web portal is available offering twdedént system models for executing all the acesiti
aimed at the supervision, administration and mamage of the product: a high level view suitable for
the Service Provider Operators (SPO) and a low lmve for specialized Technical Support Operators
(TSO).
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The external systems, OSS and BSS (and RA in cag)caan exclusively make uses of the open
interfaces exposed for each O&M functional area.

O&M information are internally described by a commdata model implemented using RDBMS
technology and made available to operators thraagropriate views with different management
rights.

The SPO can execute all the main O&M activitiesilstT SO, using both the portal based GUI and a
CLI, can execute all extraordinary operations camog configuration, upgrade, maintenance,
requiring a direct access to the system resources.

All the main functional areas are covered, startirpm the ITU-T FCAPS for TMN
(Telecommunication Management Network) with 3GP&CH[T extensions.

5.2 Specifications of the RA

Teagle, interfacing the system through the PTM BAd must be able to handle the physical and
logical resources configured on the system undalyais. From the point of view of Teagle the
network element is modeled according a high leath dnodel. The definition of this data model has
the objective to hide internal details and to defam abstract model that characterizes the syJteen.
network element locally provides a different datadel, more complex because it takes into account
all the system attributes.

The system is described in terms of ManageableRess characterized by properties, operations and
events. Only a subset of them or other explici#ired for our purpose are included in the higkelev
data model considering those relevant for includignetwork element in the Panlab architecture.

The design of RA is basically the design of theadaiodel transformation: all the properties and
operations that are exposed in the high level aetdel shall be mapped on the system data model.

The implementation was based on the following step:

high level data model definition: this phase regédt individuation of the data model that shall
be exposed to Teagle starting from the analysiseoystem data model;

data model transformation: all the properties apérations that are exposed in the high level
data model shall be mapped on the system data model

PTM installation can be executed according to tistriictions provided in the trac.panlab.net
site.

RA implementation and deployment can be executedrding on operating instruction present
in the same site.

It is necessary to provide the functions in RAgerforming the data model transformation.
There is no need here to remind here how the datiehexposed to Teagle shall be organized.

Considering the following Figure 15 it is possilite identify all the reference point (south-bound
interface for the PTM/RAS) and the T1 referencenp(orth-bound interface for the PTM).

It is possible to design the RA layer by definingremRAs that make use of the same interfaces and
specifically:

A common RA for managing the common part of thevoek element;
A RA for each functional entity such as TAS, RP, e
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Figure 15 — Including the IMS/NGN suite in Panlab
As it is shown in the figure the following openérfiaces are available:
Fault Management: SNMP, WSDM/WSN (Web Service Nestion)
Configuration Management: WSDM
Subscription Management (User Service ProfilesMEP
Accounting Management : sFTP
Performance Management : sFTP, WSDM

The system (IMS/NGN suite) and specifically the O&bmponent is based on Northbound interfaces
deployed according to the WSDM model and speclficatcording to MUWS (Management Using
Web Services) Part 1,2 v1.1 - OASIS Standard, &dpte 7, 2006.

The framework used for the deployment of the WSDMWS resources of the product is Apache
Muse 2.2.0.

It is not an objective of this document to providrmation on WSDM and MUWS, we only remark
that this methodology enables management of dig&ibinformation technology (IT) resources using
Web services providing easier and more efficieremsefor management operations.

WSDM MUWS specifications define how to representl aecess the management interfaces of the
system resources through web services, these gltmwto define a set of attributes (identity,
measurements, reports) related to resources thlaalew their management; they also provide a
standard format of the events management that sifbevcorrelation.

The types of management capabilities exposed by I8laN the management capabilities, generally
expected in systems that manage distributed ITuress, such as:

monitoring the quality of a service;
enforcing a service level agreement;
managing a resource lifecycle.

Considering that this is a preliminary implemermgatiwe decided to take into account only
Configuration Management aspects along with theipdiy to receive event notifications from Event
and Fault Management applications.

The RA is interfaced via the Northbound WSDM pratciowards the system to access the data and
may perform access to each group of manageableureeso (Service Group) and individual
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manageable resource so to perform the data maeftrmation according to the requests received
by Teagle.

5.3 Implementation choices

RA shall not be seen as a mediation software betvaweeElement Manager and a Network Element
but, anyway, the point of access to a system imtlud a Panlab testbed is constituted by the set of
O&M interfaces that are exposed by this systenthenfollowing we comment the impact on each
functional area and the design aspects of RA.

531 Configuration management

The foundation for configuration management in case is MUWS (Management using Web
Services) provided by the Web services platformnuinber of Web services specifications may be
composed with the WSDM specifications when impletimgn a manageability endpoint for a

manageable resource.

This and dependent specifications are used togeptelifferent aspects of a capability:

the properties: A manageable resource MUST exposEML document containing, as top-
level elements, all the properties of the manageabsource. This document is called the
resource properties document for the resource.

the operations: operation are defined by WSDL mliogg a WSDL portType containing a
WSDL operation corresponding to the operation; scdption (in some form) of the semantics
of the operation; a WS-Addressing: Action attrdgutluring the input, output or fault phases
that corresponds to a WSA formatted URI; any raei¢wvaetadata for the operation.

and the events.
The open interface is based on the following refees files:
Xsd
Rmd
Wsdl

On the basis of these files it is possible to deglee stubs needed for applying the data model
transformation required in RA.

The RA apply the model transformations requireddassing from the high level data model to the
data model of the system under analysis. A subkeesource is considered and the mapping is
straightforward.

5.3.2 Fault management

Fault Management can be performed, by means dotosving services:
RA can receive asynchronous notification of aland state change events
RA can receive a “notification history report”
RA can perform active alarms audit

Through the Fault Management Manageable Resoutbes,RA may therefore receive alarm
notifications, ask for a report of emitted notiticéas, ask for an audit to refresh its active almrm
registration. It is also possible to define filtdws inhibit the generation of some classes of alarm
events.

Performing a subscription to the global resourceNW§obal emitter), the RA can receive all events
regarding creation/deletion/modification of all tMR managed by RA and consequently to inform
Teagle.

To achieve this goal the RA shall perform:

subscription to the resources, identified as ServBroups, so to receiveotifications of
establishment or removal of resources associatéddthhe Service Group;
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subscription to the individual resources.

533 Subscriptions management

It was out of scope of RA in the present phase Umx¢his part can be managed directly accessing to
the HSS component for the control part of the ywefiles and to the TAS for characterizing the
services assigned to each profile.

The main reason is the complexity of the data méatethe IMS subscriptions (a subscription is based
on one or more private identities, one or more igutentities, one or more service profiles, etc).

However it shall remarked that Subscriptions Manag#, i.e. the management of User and Service
profiles is based on SPML (Service Provisioning kl@r Language), a XML-based framework,
developed by OASIS, used for the exchanges of sianing data related to users, resources and
services. SPML is the standard protocol (open) uUsedhe integration of provisioning services
requests and for the performances executed amarg. tBPML purpose is to allow, to different
organizations, to prepare user interfaces for Waghices and applications in a fast and secure way.
RA can be used for perform a model transformatmmosaccess to this function by using the SPML
open interface.

5.3.4 Other management areas

Accounting management, performance management r@ethg management were out of scope
because they were handled by using a direct ateéiss system.

535 Security management

The RA access is performed using an account claized by a Username/Password and a specific
user profile or operator profile. This profile etebthe RA to access the resources exposed by the
system.

54 Feedback and subsequent actions
Our efforts were oriented to the analysis of thebfems that it is possible to encounter when degidi
to include in the Panlab a specific product withtipalar reference to “carrier grade” systems.
The main steps we need to perform are the following
Preliminary installation and commissioning
HW installation on ATCA shelf
Deployment of the SW applications on ATCA blades
Deployment of the specific RA
Configuration for the entegration in a Panlab tedtfrom Teagle):
Definition of the testing infrastructures;
network nodes
functional entities hosted in each node
Configuration of the functional entities
Other general configuration aspects (as pre-candftir starting testing activities), etc.
Overall management operations execution.
access to the local GUI or to the local craft Chkéd terminal for specific tasks

By performing the integration of a proprietary pnotlin a Panlab testbed it was possible to analyze
series of problems in the preliminary installatiand commissioning phase, in the following
configuration phase and in overall management opesa We briefly describe them with the
countermeasures adopted.

© PII consortium 2010 Page 45 of (64)



PIl Deliverable D2.3

54.1 Use of virtual infrastructures

The ATCA framework has different advantages wheplaléng carrier grade applications, i.e.
applications able to fulfil severe requirementsaréing availability and reliability. Nevertheledsis

not ideal considering the need to include the systethe Panlab architecture.

Considering the difficulty that derive from the abadescribed process, mainly due to the preliminary
installation phase it was considered appropriatgstovirtualized environment by porting applicason
from the ATCA framework to virtual appliances.

This is possible by using an hypervisor (choosing of the commercially available, such as ESX or
ESXi by vmware) over a generic commercial hardwaatform as indicated in the figure above. The
proprietary and "3 party application are hosted in virtual machingsning on hardware thanks to the
hypervisor. The High Availability Middleware that the ATCA architecture makes use of the HPI
(Hardware Platform Interfaces) to control HW instibase is used only for handling the availability o

SW applications.
Proprietary
Apj
|..,op tioninterface nterface
High Availability
High Awvailability Middleware
Middleware

Hardware Platform I/f

Carrier Grade Linux

Operating System
Hypervisor

Figure 16 — Porting the application on a virtual erironment
The process is based on the creation of virtudliaapges composed of a number of virtual machines:
specifically a virtual machine for each functioeatity.
The virtual machine corresponds to the real timamanent of a CSCF, HSS, TAS, RPF etc.
Nevertheless, carrier blades (media processingscmling, legacy TDM interfaces, wire-speed
packet processing, HW accelerators for IP secufiiguvalling, etc) are excluded because they @ ti
to the ATCA architecture.
These applications can take advantage of the HWitaoture.
The possibility to port applications on virtual rharees greatly extends the capability of the testbed
the reusability of components and the flexibility riesource allocations. This concept is graphically

represented in the figure above where a genericgiform using a virtual infrastructure is shared
among different virtual machines.

FELB
RPF

other
MW Mw Mw Mw MW

Virtual infrastructure

Figure 17 — Using a virtual environment
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At present activities are undergoing for the indidation and specification of tools that can allaw a
automatic deployment of virtual machines in a wttinfrastructure starting from specific virtual
testbed requirements.

542 Massive provisioning and specific provisioning

Other problems that are often encountered whenigqunirig from Teagle are related to the
configuration:

a) the need to configure complex parameters, i.e.adtarized by an high number of typed
values;

b) the need to perform massive provisioning, i.e. tovigle the configuration of an high
number of items (e.g. thousands of items).

For case a) we can refer the specific provisiomiisge that can arise also when the used parameters
are complex. In fact, in specific cases for thefigomation of a system is necessary to provideng lo
list of typed parameters.

An example is the service profile for an IMS ussed by the TAS (Telephony Application Server)
subsystem. The subscriber provisioning on TAS réfethe configuration of the supplementary
services assigned to each user (e.g.: communicafigarsion services). Various 3GPP R9
recommendations describe the MMTel (multimedia pletay) supplementary services and associated
configuration (3GPP TS 29.6xx series). A diverssmivice, for instance, is influenced by many
factors (e.g. presence of the user, the time ofcike the identity of the calling party, the sttof
reachability the called, etc). All this informatighall be defined when it is necessary to testvacse

Considering the difficulty to configure from Teagheso high number of parameters this issue was
solved by creating a network repository with XMLnéiguration files containing all the information,
strictly defining all the parameters associatechwiiteir types. XML files can be created using, for
simplicity, the same file format that is used frag the configuration on the HSS. We considered
not only the complexity but also the possible etioluof requirements. Being this configuration too
complicated for being inputted from Teagle we sdltlee problem providing from Teagle the URL of
the configuration file.

For case b) we can refer to the configuration & RPF system above described. RPF shall be
provisioned by describing a list of routable “deations”, reachable using a list of “routes” asatax

to different network “domains”. Without entering the details of the application it is possible to
remark that a network configuration may involve titeds or even many thousands of records to be
uploaded in the system database.

This issue was solved by creating a network repgsivhere XML configuration files containing the
definition of all the items (destinations, routdsmains) were stored. When configuring, it is pdsse
to Teagle the URL of a configuration file. As a sequence, whenever Teagle provides to the PTM
and RA the URL of a XML configuration file, the Rifself is in charge of parsing each item included
in the configuration file and to perform the asst®il action (e.g.: in case of the destinations XML,
create a new “destination”; remove or update astiexj one).

54.3 Open questions on management

It is clear that is not possible to include in Rdnall the aspects related to the different managém
areas and also the aspects that are interestingsiimg activities.

However, from Teagle it shall be possible to cdntine composition of the testing infrastructures in
terms of network nodes and functional entities éastn each node, to control the general
configuration aspects (as pre-condition for stagrtesting activities), etc.

It should be noted that including the system inglea@oesn’t anyway eliminate the need to access to
the local GUI of the system or to the local crafti-Based terminal for performing specific functions

Case by case, it shall be evaluated which kindarfiagement operations shall be locally performed or
hosted in a centralized environment. For instaficeeems more appropriate accessing by a local
terminal to fault management applications, perforogamanagement data, CDR, etc.
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55 Conclusions

We demonstrated that it is recommended to takeradgas from virtualization techniques and use
virtual infrastructure hiding the HW platform so tpeatly extend the flexibility of the testbed
configuration and the optimization in allocationexfisting HW and SW components.

The limitations related to O&M procedures are nota weakness because the analysis of the output
provided by the different O&M functional areas sl considered as a specific activity in support o
testing and not related to the general issuesecbtatthe definition of a virtual testing environme

Nevertheless all the general issues related tatadability of the testbed, even if not completely
exploited, are considered in the process of depdmyrof a virtual testbed. These tasks are based on
the notification services available that each RAstuse for this purpose.
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6 Automated driven RA development

This section is presenting the concept and thzatibn of a Resource Adapter Description Language
(RADL) in conjunction with developing RAs in Eclipslt is a first attempt to study and provide
means for supporting the RA development with tetegland code generation functions.

6.1 Introduction

RADL is a concrete textual syntax which describeResource Adapter and is an attempt (and
currently examining the feasibility) for describiagRA in a way that decouples it from the undedyin
code. RADL’s textual syntax aims to be easier tecdbe a Resource Adapter than code in Java. So,
we anticipate that one can define his RA in RADIltheut even knowing java . This description could
be used also to publish the RA definition to theoatory.

The abstract syntax of the language (defined imeddollows current RA definition as is used in PII
PTM and the generated code runs on Pll PTM. ThedB#loper can define the Resource Adapter in
RADL and support tooling in Eclipse generates aatibcally the Java code that implements the RA
definition through model-to-text transformationsi€lpractitioner’s view and the artefacts are degict
in the following image:

© PII consortium 2010 Page 49 of (64)



PIl Deliverable D2.3

The ecore model is currently depicted in the follggvmage:

6.2 Creating a new Resource Adapter project in Eclipséy defining
it in the RADL
After installing the RADL plugins (see Installatisection later), you can create an RADL project in

Eclipse by selecting File->New Project->Other... aetect Panlab Resource Adapter Project as the
next image displays:

Press Next. On the next window give a project nahies will be also the name of your Resource
Adapter. Let's assume here sample.wcl.ece.upatras.g
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Press Finish. The new project will be created ilipSe, having the following structure:

Ignore the error on MANIFEST.MF for the moment. Tdre folder contains the RA definition in the
file with the .radl extension, the sample.wcl.epatuas.gr.radl.

A skeleton file is also created and opened in tABReditor.

The RADL editor supports the RADL syntax gombvides error support while defining an RA:
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At any time pres€TRL+SPACE for context assist:

The RA description starts with the RA name:
Resource Adapter "sample.wcl.ece.upatras.gr"”

The syntax for now is really simple and consistS pfarts, as it appears in the next image:
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The first part is the:
Configuration Parameters {
paraml,;
paramz2;

It contains all the visible Parameters for the V@3er. For this example we have defined just two
parameters: paraml and param2. The next (optipadl)s:
Binding Parameters { //
remote_ip;
admin_port;
username;
password;
}

Binding Parameters are local parameters that carsée internally for resource configuration by the
local testbed provider. This example RA will have Binding parameters the remote ip of the
machine to connect, the admin_port, username asswoad. Next (optional) part is the Child RAs
that this RA supports:

Supported Child Types {

}
Next (optional) is Allowed types that might referthis RA:
Allowed Types {

}
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The final (optional) part is what to do when an Bf@request arrives to the RA: The syntax is as
follows:
On Update {
Execute when all Configuration Parameters are comp lete = YES or NO;
RAProtocol [Protocol Name] {
[Protocol Parameters]

}

}

Currently only the SSH protocol is fully supporiedhe code generation, but also http and xml-scp i
partially supported in the code generation. Inexample RA, when we receive an update, we connect
to the machine and execute two scripts:

The image show the syntax for SSH protocol. Toctedeprotocol just change the syntax (context
assist will help you). Check also the RExecute ayntlt contains commands mixed with
Configuration Parameters. Context assist will yelp to write the correct syntax:

6.3 Code generation

When you have finished with the RA description ymed to create the RA bundle. To automatically
create the java code of your RA just right-clicktbe file Generator.mwe and select Run As->MWE
Workflow.
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When the workflow finishes, the src-gen folder eams all the RA source code. You can see it if you
wish. Just check that there are no errors.

Finally, note that, if you do change the generatedode and then at another moment you re-
generate the code, all your changes will be lost.
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6.4 Creating the RA bundle

To create the RA bundle just Right Click on thejgcbname and select Export... Then select JAR file
and press Next.
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On the next window you can select the resourcesport in your bundle and also you must select the
export destination. Just select as depicted ifdle@ving image.
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Press Next and the again Next. In the window tpaears choose the manifest file from your project,
like it appears in the next image:

Then press Finish. Your RA bundle is ready to belaleed in the PTM. Just follow instructions to
install it through the PTM Manager.

6.5 Technology used

For the definition of the language (and the ecoogleh itself from the syntax of the language) the
TMF of Eclipse was used and specifically the XTeatework (http://www.eclipse.org/XTex}.

The model to text transformation is written in soxRand template files.

The gr.upatras.ece.wcl.radl.lib plugin containgla#l necessary libraries: RALCommon, osgi.jar, etc
The editor is implemented by gr.upatras.ece.wdlaad gr.upatras.ece.wcl.radl.ui plugins.

The gr.upatras.ece.wcl.radl.generator containgPtaed templates
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6.6 Installation

RADL has been tested with the latest Eclipse Helmsion (RC4). You need the Eclipse Modeling
Tolls edition so please go tottp://www.eclipse.org/downloads/index-helios.@md download it.

Lunch Eclipse and go to Help-> Install Modeling qgmments. Make sure to check XPand, XText (and
any others you wish). After installation restartipse.

Install the  plugins by downloading the zip file 1o the Pl svn
http://svn.panlab.net/filedetails.php?repname=Pétaz%2FWork+packages%2FWP2-
Infrastructure%2Fdev%2FRADL%2Fplugins.zifCurrently the zip file contains many 3rd party
plugins that are necessary for the RADL editor kv Normally one should install separately the
necessary software. We included here everythimgder to make things much more easier)

Then go to Eclipse Help-> Install New Software... qndss Add... On the window that opens click

Local... and select the directory where you extrattedplugins. Finally, after clicking ok, it should
look as the following image:

Press Next and normally no problems with depen@snshould occur. Continue by installing the
plugins, accept the plugins’ License and finallstagt Eclipse when prompted.

6.7 Future work http://trac.panlab.net/trac/wiki/RADL - Futurework

If this way proves to be useful then more protoedlsbe added. Of course necessary bundles should
be added to Oscar (like http or xml-rpc clientsiahihcurrently needs some time. Also the syntax can
be easily improved when this is needed, i.e. f@esavhen one can import the definition of another
RA or to assign default values (if PTM supports}hi

The description could be used also to generate fovdgher PTMs or target platforms.

Finally, this description, can be used to easilgate the java skeleton code for an RA and then
proceed with more complex handling in Java code.
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6.8 RA Examples

Here you can find the examples from http://traclglamet/trac/wiki/RAExampleescribed in RADL:

OS RA:
Resource Adapter "osRA"

Configuration Parameters { // Visible Parameters to
user_ip_address;

user_data_if;

}

Binding Parameters { // Local Parameters used for r
admin;
admin_pwd;
admin_ip;

}

Supported Child Types{ // Child RAs that this RA su
sip_phone;
other_sw;

Allowed Types{ //Allowed types that might refer to

SIP Phone RA
Resource Adapter "SIP_Phone"

Configuration Parameters { // Visible Parameters to
port;

Binding Parameters { // Local Parameters used for r
user_ip_address;
admin;
admin_pwd;
admin_ip;

Supported Child Types{ // Child RAs that this RA su

Allowed Types{ //Allowed types that might refer to
sip_server;
user_account;

VCT user

esource configuration

pports

this RA

VCT user

esource configuration

pports

this RA
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SIP Server RA
Resource Adapter "Sip_Server"

Configuration Parameters { // Visible Parameters to
realm;
port;

Binding Parameters { // Local Parameters used for r
admin;
admin_pwd;
admin_ip;

Supported Child Types{ // Child RAs that this RA su
user_account;

Allowed Types{ //Allowed types that might refer to
sip_phone;

User Account RA
Resource Adapter "User_Account"
Configuration Parameters { // Visible Parameters to

username;
userpassword,;

Binding Parameters { // Local Parameters used for r

Supported Child Types{ // Child RAs that this RA su

}

Allowed Types{ //Allowed types that might refer to
sip_phone;

}

6.9 Source Code

Included in the bundles

6.10 License

Licensed under the Apache License, Version 2.0

VCT user

esource configuration

pports

this RA

VCT user

esource configuration

pports

this RA
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7 Conclusions

Task 2.4 and its deliverable is providing feedbankthe initial experimentations done in the project
by some partners to join the Testbed federatiocemis elaborated by PII. As such, it provides usefu
information about various aspects of the problem domeone to make resources available and
functionally integrated and operable in the Panlafibastructure. The intentions were clearly to
identify the major issues which could be real rdadks for users not necessarily with a deep
knowledge of the overall Panlab infrastructure. &téweless and in contrary with WP5 and
specifically Task 5.2, the intention is not to ittBnand raise problems related to the utilizatmfina
testbed once it is included in the PIlI framework ather to understand what can create blocking
points in the process for the customer to implentbet resource adaptor and to make the right
declarations in the Pll infra-structure for hisaeces to be exposed in the Panlab toolset.

This report is not covering all experience condddte the project but only 3 of them have been
included in the task 4.2 analysis. Nevertheless 3ttestbed on which task 2.4 is basing the stadies
well representing a variety of cases. As such :

A first use case is facing industrial tested congpas in the domain of telephony services.

A second use case is facing industrial testbed caemt for Web TV distribution and includes
specific video distribution aspects.

A third use case is facing more proprietary comporne the telco domain but with severe
constraints on their integration into large teleommication systems.

In addition, this report is also presenting a fagempt to make an automated driven approach Aor R
development based on Templates and code genefatiotons.

The different experimentations have shown threegmates of problems :

A first category at the very general level whiclulcbbe called “developers’ issues” related to
the software development and computer environmeigeneral. It cannot be considered as a
Panlab specific problem and needs to be addregstx ltestbed providers.

A second category relates to the Panlab meansracdgures to declare new resources. First of
all, installation and familiarization with the enenment was not straightforward. The, there are
a few examples such as some inconsistencies iareiiff declarations to be done at various
entry point in the Panlab infra-structure (Tea&M ...) or limitations in the size of the RA
uploading possibilities. The lack of rollback pdsiies was also revealed. For this second
category of issues, an immediate feedback intgrrallthe project permitted to react very
efficiently and some of the problems have been esfdrd and improvement to the overall
process has been done.

A third category relates to the Panlab infrastriectiiself and the capabilities it offer in the

utilization and federation of the testbeds. Thethtions are mostly related in one of the use
case but are not seen as real weaknesses anditpstiveders can find solutions to overcome
the limitations.

With respect the RADL and the automated driven RAvalbpment, it has clearly been shown a
significant support in the development of the Réeit thanks to templates and code generation
features which take in charge the most basic gdritodevelopment.

The experience within the project has demonstrabed validity of the Panlab concept and the
possibility to overcome specific problems so torgagee the applicability in complex environments
where massive provisioning or specific provisioniagues may arise or specific HW infrastructures
are necessary to solve specific issues (e.g. \pred packet processing).

The “proof of concept” performed, deploying RAs antegrating them in a PTM, demonstrated the
possibility to take advantage of a test environnauiting in operation “virtual testbeds”. All the
related tasks can be automatized from Teagle. @fsep when these particular components are
included in the testbed additional tasks may beessary. Anyway, usually these components are
included in the testbed so to complete the testtganfiguration and the preliminary installatiomda
commissioning can be executed once. In this caspedific additional task is required.
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As a global conclusion, experimenting partners esped a rather positive feeling on Panlab
capabilities and handling of the tools to makerthestbed part of the overall federation concept.

Further improvements are still possible but thecfiomal level reached so far is definitely high
enough to pursue utilization and rely on the cdjieds of the PanLan infra-structure in future
research and development projects.
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