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Executive Summary

This deliverable describes the interfaces of the End-user Application Toolkit (EAT) towards the ap-
plications and users of the second AQUILA trid.

“The modular End-user Application Toolkit will be made available in time to be used in the
development of the applications for the second trial. Asa working document for the devel op-
ment of the end user applications for the second trial, this deliverable will provide a detailed
guide of how to apply the End-user Application Toolkit, including a full explanation of the
software architecture used for application services. Target audience for this deliverable are
the devel opers of end-user applications.” [ Technical Annex]

This deliverable therefore focuses on the detailed description of the functiondities offered by the
EAT. Thisincludes aso some scenarios on how to use the functiondities for so-called Basic Internet
Applications aswell as for Complex Internet Services.

One of the outcomes of thefirg trid isthat Basic Internet Applications (here dso caled legacy appli-
cations) can be supported by the AQUILA architecture by providing different mechanisms such as
Graphicad User Interfaces (GUISs), Application Profiles, and Protocol Gateways (here dso cdled
Application Levd Proxies). However, this support needs the nvolvement of (human) customers
(end-users), because legacy applications cannot be modified in order to be QoS-aware.

Consequently, this ddiverable aso includes the explanation of the user interfaces the EAT dfers.
Moreover, user interfaces are an essentid part of modern (complex) Internet services that provide
multimedia services towards Internet users.

In that way, the gpplication and user interfaces, developed for the firgt tria, can — with some modifi-
cations — be reused for the applications of the second trid. More specificdly, the gpplication and
user support will be based on the following main “pillars’:

An Application Programming Interface (AP!) for QoS-aware applications,

Graphica User Interface for manua reservation in different modes,

Application Profiles to dlow QoS mapping from atechnicd to a user-friendly levd, and
Application Leve Proxies to support some specid gpplication signaling protocols.

The one responsible middieware that offers dl these interface is the EAT which acts as the only QoS
porta to the AQUILA’s RCL controlled network.
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1 Introduction

This ddiverable gives an overview of the gpplication and end-user interfaces the EAT offersin the
second AQUILA trid.

The purpose of these interfacesis.

To support the devel opers of new QoS-aware gpplications and services by providing an Appli-
cation Programming Interface (AP!) on the top of the EAT which is a QoS middleware between
applications and the (AQUILA) network.

To support the users of existing, QoS-unaware legacy gpplications by providing Graphicad User
Interfaces (GUIs) for manua QoS requests in different usage modes. Since the most users might
be not familiar with AQUILA, the flexible approach of predefined Application Profilesis used to
alow a mapping between user’s QoS understanding and the technical details of AQUILA QoS
reservation requests.

To support some specia applications based on dynamic signdling protocols by providing trans-
parent Proxies (Gateways), which collect important information directly from gpplication’ s traffic
in order to use them for reservation requests.

To support dso automatic tests and measurements by providing a script interface for the batch
processing of QoS requests.

By offering dl these different interfaces towards various, legacy and new applications, services as
well as red end-users, the EAT aimsto be a powerful and flexible QoS portal towards the Resource
Control Layer. For legacy applications, this has aready been proved in the firg trid. The second
tria, moreover, will show how the EAT can be gpplied by QoS offering Complex Internet Services,
for example.

The ddiverable is sructured as follows;

After the description of the overdl gpproach ussful for getting familiar with the EAT, the following
chapter 2 describes the severd, above mentioned agpplication interfaces in more detail. The reader
may select only one chapter he/she is interested in. Note that the chapters focus mainly on the func-
tiondity the interfaces offer.

More impressive scenarios on how to use them are given in chapter 3 which is split into two parts.
one for the usage of Basic Internet Applications, and the other showing how Complex Internet Ser-
vices can benefit from QoS.

After that, a short ingdlation and configuration guide of the EAT is given in chapter 4.

The document ends with an Appendix containing detailed interface specifications, examples, etc.
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2 Application Interfaces

2.1 Approach

The End-user Application Toolkit for the second triad supports two mgor kinds of (Internet) applica-
tions:

Legacy Applications [D1201] that are in fact QoS-unaware and that cannot be modified in order
to directly access the EAT or any other QoS infrastructure. The most of existing Internet
applications are legacy ones. The EAT prototype for the firg trid dready supported a set of

them.
QoS-aware Applications [D1201] that can themsdves request for QoS, by using an AP, for

example (EAT-based Applications use the EAT APFl), or by wsang sgndling protocols such as
RSVP and SIP.

Internet gpplications, however, have dso to be disinguished with regard to their complexity. In
AQUILA, we make a digtinction between Basic Internet Applications and Complex Internet Ser-
vices [D1202]. They have to be supported in different ways. Whereas Basic Internet Applications
are often legacy ones which cannot directly use the EAT, Complex Internet Services can be QoS-
aware or even EAT-based dthough they consst of basic gpplications. It is one of the ams of the
second trid, to demondtrate this feature asit is described in this document.

Generdly, the EAT provides — a the control plane — a set of gpplication interfaces in order to sup-
port the wide range of different applications (Figure 2-1):

Legacy applications do not interact with the EAT. QoS resarvations must therefore be made
manudly (see below).

For some specific legacy applications that dynamicaly negotiate data port numbers, a specd
Proxy (Protocol Gateway) (e.g. for H.323) detects the for an AQUILA reservation request nec-
essay information from the gpplication’ s data flow [D2201].

For applications that rely on signdling protocols, Protocol Gateways (Proxies) are provided thet
interpret protocol messages and map them to AQUILA reservation requests. For the second
trid, a SIP Proxy will be realised. However, the Proxy Framework is flexible and extensible in
order to include additiond Proxies (eg. for RSVP) later on. (More details can be found in chap-
ter 2.5.)

For EAT-based applications, a specia Application Programming Interface (API) provides inter-
faces and methods for login, reservation requests and releases, etc. This proprietary AP is ec-
ble via CORBA and provides the full AQUILA functiondity. (More details can be found in
chapter 2.2.)
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Figure 2-1: Thedifferent application interfaces of the EAT

Due to the fact that the EAT is fully transparent for legacy applications — even if they are supported
by a Proxy — QoS reservations must be performed in a different way. For that reason, the EAT pro-
vides a set of graphicd user interfaces in form of Web pages, in which an end-user can manually
request for QoS reservations (Figure 2-2). Moreover, the so-caled AQUILA Porta offers among
other things two different reservation modes. an advanced one for end-users that have knowledge
about the technica details of an AQUILA request, and aregular one for end-usersthat are not famil-
iar with AQUILA. (More detalls can be found in the chapter 2.3.)

In order to support the regular reservation mode, an additiond gpplication “interface” is provided,
the so-cdled Application Profile methodology [D2202]. Application Profiles contain reservation
“schemes’ with technical parameters mapped to well understandable QoS metaphors. (More details
can be found in the chapter 2.4)

Note that the regular reservation mode is not necessarily part of the AQUILA Portd. In fact, Appli-
cation Profiles are usable viathe EAT APl and can therefore be cdled by every Complex Internet
Service that wants to make use of the AQUILA’s QoS capabilities. In that way, such an Internet
service may offer its own regular reservation mode, by showing the QoS metaphors from the proper
Application Profiles of its basic gpplicationsg/plug-ins.
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Figure 2-2: Application and user interfaces of the EAT
2.2 EATAPI

2.2.1 Description of Functionality

The EAT AF, in generd, provides as set of CORBA interfaces and supporting data types towards
gpplications and services in order to alow them the access to the AQUILA’ s network services and
reservations.

This chapter gives an overview on the available interfaces, operations, structure types, and attributes.
Moreover, ingructions are given on how to use them. (The full interface oecificationisgivenin IDL
in the Appendix.)

The following firs UML class diagram depicts the APl mode with the most important interfaces and
classes that belongs to users and reservations!. A detailed description follows,

1 For all types and interfaces, please, see the api.idl in the Appendix.
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Description:

The interface Logi n isimplemented by a singleton object, to be used by dl clients of this EAT (see
paragraph 2.2.2). It provides.

Thel ogi nC i ent () operation with two parameters: the login information (including user ac-
count and password) and an optional sesson id of the dclient (usudly a web sesson id).
| ogi nC i ent () returns — if successul — the reference to an object of the interface type
QoSSessi onRequest which belongs to the now logged end-user. If an end-user severdly
logsin at the same time, he/she dways gets the same reference. If something goes wrong with the
login, an APl Except i on isrased including astring with the reason.

The get @GSRequest MeansSessi onl d() operation with one parameter: the client sesson
id of apreviouscdl of thel ogi nCl i ent () operation. By using thisid, it is possible to associ-
ate and return the reference to the belonging QoSSessi onRequest object without to login
once agan. That is useful if a (web) client is not able to store the reference it gets from the previ-
ouscdl.

The interface QoSSessi onRequest isthe main user agent for a QoS requesting client. For each
logged end-user exactly one object exigts that implements this interface. It offers the following:

Three readable attributes: The account name of the logged user, its contracts (namely its SLAS),
and the associated client session ids (at most five).

The advancedRequest () operation with two parameters. the request spec of the type
AdvancedSpec induding for example network serviceid and SLS, and the optional requester
(seeinterface Event Qbser ver ), usudly the requesting client. If a reservation can be estab-
lished, the operation returns the reference to a new object of the interface type
QoSSessi onUni t containing one single resarvation/sesson dement (eg. for a unidirectiond
reservation). Otherwise, an APl Except i on israised.

TheadvancedMul ti pl eRequest () operation. Instead of requesting asingle, unidirectiona
reservaion, a multiple (eg. a bi-directiond) reservation is requested. The request parameters
can only differ from the requested services and the service level specifications. An inseparable
QoSSessi onUni t is created and returned, containing as many single eements as requested
(e.g. two for a bi-directiond reservation).

The advancedG oupRequest () operation for different reservation requests within a group,
for example for severd service components per application, or for severd applications per
Complex Internet Service. A QoSSessi onGr oup is created and returned. (The group may get
its own group name.)
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The prepar eSessi onCharacteri sticsOptions() requests for the available QoS
options for a reservation in the regular mode in order to present them to the end-user. The only
parameter indicates which Application Profile is to be used for that (see interface
Appl i cati onManager).

The regul ar Request () operaion with agan two parameters. one of the type
Regul ar Spec induding for example the Application Profile, one service component and the
chosen QoS option, and one for the requester. A QoSSessi onUni t iscreated and returned.

Theregul ar Mul ti pl eRequest () operation like above but for multiple reservations (see
advancedMul ti pl eRequest () ). The angle reservation dements can only differ from the
flow specs and scopes, for example regarding the source and destination addresses.

The r egul ar G- oupRequest () operation for multiple groups, for example for the different
service components of one application.

The cr eat eEnpt yGr oup() operation to establish an empty QoSSessi onG oup, option
dly with ameaningful name.

The get Act i veQoSSessi ons() operation to return dl active sessons (groups and units) of
this dient/end-user.

The get QoSSessi onUni t s() operaion to get dl active sesson unitsof thisclient/user ina
uni-dimensond array.

Theretri eveReservati onHi st ory() operation to have afull lit of al accepted former
and actua reservationsinduding their parameters and accounting information.

The cl ose() operation with the client sesson id as the only parameter, in order to de-
asociate aclient (web) session from this object.

The | ogout () operation to log off the end-user and to release dl of higher reservations (in
contrast to Logi n. cl ose()).

The interface QoSSessi on will not directly be implemented but is to adract from its children
QoSSessi onG oup and QoSSessi onUni t, and to have a common return type. Nevertheless,
it provides the following attributes and abstract operations:

Four attributes: sessi onl d as the unique sesson identifier, i sGr oup to indicate whether the
sesson is a group or a unit, group to refer to the aggregating group if one exists, and
request er torefer to the optiona requesting client.

Ther el ease() operation to rdease this sesson (unit or group) including dl of its dements
(groups, units, and/or single eements). Accounting data are automaticaly requested and stored
within the EAT.
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The suspend() operation to cancel dther this sesson (unit or group) without storing any ac-
counting data.

The interface QoSSessi onG oup as specidisation of QoSSessi on. It isfor reservation groups
which have the purpose to be better “managesable’ than many separate reservations (e.g. to suspend
the whole group). The interface provides the following features:

The attribute gr oupNane to show the purpose of the group.

The attribute sessi ons to refer to the member QoSSessi onsof this group. Thus, these can
either be Q0SSessi onUni t s or again QoSSessi onsG oups.

The get Sessi on() operation with one parameter: the id of a member session. It returns the
reference to this object.

Thej oi n() operation with one parameter: the reference to an dready established session unit
or group in order to include it into this group. By using this, multidimensiona groups can be buiilt.

The | eave() operation with the same parameter in order to quit the membership of the
belonging session unit or group in this higher-leve group.

Thel eaveAl | () operation to quit the membership of all sesson unitsor groups of this higher-
level group. After that, this group can be released without releasing its members.

The interface QoSSessi onUni t provides access to an insgparable reservation unit consisting of
one ore more reservation e ements. Therefore, the features are:

The attributes i sMul ti pl e and nunber O El enent s. The firg flag indicates whether the
sesson unit isamultiple one, the second ttribute gives the number of the reservation elements.

The attribute st at us containing the session status. It can be Pr ovi si onal (waiting for the
Proxy information), Act i ve (established in the ACA but not in the edge router), or Enabl ed
(established aso in the edge router).

A lig of attributes that belong to this sesson unit, e.g. the requested servicesand SLS.

The reference sel ection to the chosen, unique QoSOption of this unit if one
(QoSSessi on containstheopt i onl d of aspecificser vi ceConponent .)

The get Account i ngl nf or mati on() operatiion to explicitly ask for the last accounting
gatus. Note, that the accounting data are automaticaly requested and stored when the reserva-
tionis released.

The enabl e() operation to establish an aready activated sesson dso in the edge router reser-
vetion.
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The interface Event Cbser ver should be implemented by a client that wants to be informed when
something happens with the reservation. For example, areservation request that relies on the support
of a Proxy results in a sesson which is fill provisional until the Proxy naotifies the EAT that the res-
ervation can redly be activated:

Thenoti ty() operation in this case informs the requesting dient about this event, which is of
the type Request Event . And due to the fact that the reservation request towards the net-
work can fal even if it is provisonaly established within the EAT, the requester is nformed
about the success of the request (Accept ed or Rej ect ed). Another important event occurs,
when an dready established reservation is autométicaly Rel eased if the connection to the
network fails. For that reason, Request Event contains one of these three kinds of events as
well asthe id of the bdonging QoSSessi on and an optiona string for more details on the rea-
on.

The following second part of the APl modd depicts other supporting classes and interfaces.

interface interface
Senidcefistributor Application\fanager
+getetvoriService s:Network Senvicelnformation]] +getdvallabiadpps Applicationinformation’]
+getietworiSenvice NetworkSerdce +getdvallableSTs: Sendcelomponentinformation]
+getd pplicationProfite: Extd poiicabionProfile

+getProfifeStream: byterl!
+getd ppiicationPraxies: ProxyDescription]

1 1
| |
i Vi i ! ! Vi
HetworkSenvicelnformation HetworkService Applicationinformation : : aquila.rcl.eat.proxy.ProxyDescription
+senvld:String +senll:String +applicationProfilelD: String | | +proxyld:int
+fullMame:String +fullMame:String +applicationMame:String | | +proxyMame:String
+defaultQos GoSSpec +yergionMo:String : : +provyDescription:String
+styles:ReservationStyle]] +buildMao:String | | +cantrolPartin
+iype:String | |
+scope:String | |
| |
| |
| |

by Yy
ServiceComponentinformation aquila.rcl.eat. appProfile.ExtApplicationProfile
+seniceComponentProfilelD:String +apApplicationProfile
+componentMame: String +components:ExServiceComponent]]
+type:String
4
0.%y; options ‘. D..*\lxsemantics
SCOption SessionCharacteristics Semantical
+optionld:String +name:5tring +description:String
+description:String +ype:String
+networkSpeed:String +language:String
+transpartProtocal:String +qulifiers:Strinal
0.* 7? sessionCharacteristics

Figure 2-4: The EAT API (2)
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Description:

The interface Ser vi ceDi st ri but or implemented by a sngleton object provides access to the
exiging network services.

The get Net wor kSer vi ces() operation returns an array of information about the available
network services induding their ids and full names.

The get Net wor kSer vi ce() operation returns one specific network service, including the
information about its QSSpec aswell as the possble reservation styles.

The interface Appl i cat i onManager asoimplemented by a singleton object is for the retrieva of
the existing Application Profiles and the installed Proxies:

The get Avai | abl eApps() operation returns an array of Appl i cati onl nf or mati on,
namely the identifiers of the profiles as well as the names, the versons, and optiondly the build
numbers of the gpplications for which profiles exig. It is for the regular reservation mode.

The get Avai | abl eSCs() operation returns an array of the Ser vi ceConponent | nf or -
mat i on of one gpp profile. Included are information about the available QoS options (SCOp-
tion), ther Sessi onChar acteri stics, and ther Semanti cal descriptions. It isdso
for the regular reservation mode.

The get Appl i cati onProfil e() operation returns the reference to a specific, entire Ex-
t Appl i cati onPr of i | e object, which represents the whole XML data of an app profile

Theget Profil eStrean() operation retunsthe XML data of a specific gpp profile as byte
stream. By using this function, a client can interndly parse the XML datain order to retrieve spe-
afic profile information.

The get Appl i cati onProxi es() operdion returns an aray of the indaled gpplication
Proxies containing in Pr oxyDescr i pti on ther ids names, ec. It is manly for the advanced
reservation mode (in order to select a Proxy) but aso for the regular mode (in order to check the
availability of the Proxy specified in the Application Profile).

2.2.2 Usage Scenario
A. How to accessthe CORBA API

The EAT APl isa CORBA one specified in IDL and using the JDK 1.3 ORB. In order to get ac-
cessto it, you have to do the following first:

1. If avallable, read the property file (e.g. aquilarc) including the basic ORB parameters. “ ORBINi-
tidHost” and “ORBInitidPort”. Otherwise these parameters are required a the command
prompt when your start your client.
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2.

Initidise the ORB with these parameters.

Narrow the naming service caled “NameService’ and get the reference to it.
Create theinitid name context “aquilarcl” and retrieve the referencetoit.
Get the name of the EAT from the client’s command line.

Narrow the following singleton objects and get references to them:
Logi n
Servi ceDi stri but or
Appl i cati onManager

B. How to use the API

After getting the reference to the Login object, atypica scenario isthe following:

Step Operation
1 Login. Logi n. 1 ogi nCl i ent ()
la Get the reference to your QoSSession+ | Logi n. get QSRequest MeansSessi onl d()
Request agent either directly or via
2 Retrieve information on the existing Servi ceDi stri butor. get Net wor kSer vi ces()
network services, ... Servi ceDi stributor. get Net workService()
... onthe ingtaled Proxies, ... Appl i cati onManager.
get Appl i cati onProxi es()
... and on the available apps. Appl i cati onManager. get Avai | abl eApps()
Appl i cati onManager . get Avai | abl eSCs()
3 Get the SLAS QoSSessi onRequest. contract s()
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10a

10b

10a

10b

Request in the advanced reservation
mode for a single reservation (unit), ...

... for amultiple reservation unit, ...

... or for areservation group.

Prepare the options for the regular res-
ervation mode.

Request for a single reservation for one
service component of the app, ...

... for amultiple reservation unit, ...

... or for areservation group.

Get the reference to the established
reservation session(s) either directly or
via

If aProxy isrequired for the above res-
ervation request, be prepared to receive
an “accepted” or “rejected” event.

Create an empty reservation group.

Perhaps join an aready established ses-
sionto agroup, ...

... or leave fromit.

Perhaps retrieve the accounting data of
asingle reservation (unit).

Release areservation group without
releasing its members.

Release a reservation unit or group.
Or just suspend (cance) it.

Close the client’ s session (without re-
leasing any reservations).

Or hardly logout (with releasing dl your
reservations).

QoSSessi onRequest . advancedRequest ()

QoSSessi onRequest .
advancedMul ti pl eRequest ()

QoSSessi onRequest . advancedG oupRequest ()

QoSSessi onRequest .
prepar eSessi onCharacteristicsOptions()

QoSSessi onRequest . regul ar Request ()

QoSSessi onRequest .
regul ar Ml ti pl eRequest ()

QoSSessi onRequest . r egul ar G oupRequest ()

QoSSessi onRequest . get Acti veQoSSessi ons()

< Event Qbserver. notify()

QoSSessi onGr oup. cr eat yEnpt yGroup()

QoSSessi onG oup. j oi n()

QoSSessi onGroup. | eave()

QoSSessi onUni t.
get Accountingl nformation()

QoSSessi onGr oup. | eaveAl | ();
QoSSessi onGroup. rel ease()

QoSSessi on. rel ease()
QoSSessi on. suspend()

QoSSessi onRequest . cl ose()

QoSSessi onRequest . | ogout ()
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Table 2-1: Typical scenario for the usage of the EAT API

Note that many of the operations above can raise exceptions of the type API Excepti on. You
have to catch them. For more details, please, see the examplein the Appendix of this document.

2.3 Graphical User Interfaces — The AQUILA Portal

Taking into account the classification of the applications supported by the EAT (see chapter 2.1), the
AQUILA Porta (portal) provides a set of graphica user interfaces (GUI) to dlow the end-usersto
interact with the EAT, in order to ask for QoS reservations on behaf of legacy applications. In other
words, the end-user is responsible to manualy set-up and release reservations for such an goplica
tion, asynchronoudy to the gpplication.

The GUI has the form of Web pages, s0 the only software program the user has to ingtdl is one of
the standard Web browsers. The user has aso to be provided with the URL of the portd’s first
page, which will be something like: htt p: // <portal - host >/ AQUI LA j sp. Navigation among the por-
tal’s GUI pagesis performed automatically, so the user does not have to know any other URLS.

In afew words, the following scenario is foreseen: the user firgt performs a login operation, so that
the EAT can authenticate the user. If the login operation is successful, the user can interact with the
porta to perform reservations and releases of established reservations, or to manipulate the active
reservations into groups. At the end, the user can perform a logout operation. The actud intended
gpplication could be launched just after (or before) the user has placed a reservation.

The portd is intended for people that are “regular” users (AQUILA inexperienced users) without
knowledge of technica QoS issues, as well as for computer or network professonas (AQUILA
experienced users) that may have degp knowledge of the QoS requirements of the gpplication they
use, develop and test, as well as of the corresponding network mechanisms. So, the portd offers
two basic reservation modes. a Regular one for the former kind of users, and an Advanced one for
the latter.

2.3.1 Login

The first operation to be performed before a user can use the portd is the “login” operation. This
operation performs user authentication with parameters the user’ s login-name and the password. So
the portd’ s first page offers two fidds that the user hastofill in: the ‘Login’ fidld and the * Password’
fidd.

After successful authentication, the user can perform al the other operations offered by the EAT.
Moreover, in order to forbid the direct loading of a GUI page without the user to be authenticated,
the EAT aways checks whether the user is logged in or not. In case the user has not logged in, the
portal notifies the user and proposes to load the login page.
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If the authentication fails, the portal |oads asimilar page with the Login and Password fields, notifying
the user that the authentication has failed.

The login page is the first page to be digplayed when a user connects to the AQUILA Portd and is
shownin Figure 2-5.

Figure 2-5 The Login GUI

2.3.2 Advanced and Regular Reservation Requests

It was mentioned before that the portal supports both regular users as well as advanced ones, by
providing the reservation GUI in two modes: a regular one and an advanced one. These modes are
discussed below.

2.3.2.1 Regular Reservation GUI

The Regular Reservation mode facilitates the placement of a reservation request, by exploiting the
existence of some technical developments within the EAT, that are the Application Profiles and the
Converter2. The fundamenta point is that the Regular Reservation has the knowledge about specific
sesson characterigtics that are comprehengible by aregular user.

2 The Converter is alogical component of the EAT that calculates QoS reservation parameters by using the A p-
plication Profiles.
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The EAT has defined these technical mechanisms in such a way that an Application Profile can be
constructed and stored in the persistence layer of the EAT. The stored Application Profiles give a
clueto the EAT about which gpplications are currently available in thismode. So, the first operation
to be performed when the user selects the Regular Reservation GUI is to display the menu of the
available gpplications (see Figure 2-6).

NEW RESERVATION
ARTRLAN

Figure 2-6: The menu of the available applications

After the user has selected the desired gpplication, the specific GUI is constructed and displayed,
presenting to the user the available Options for the salected application (see Figure 2-7).

The gpplication may consst of more than one component, eg. a multimedia gpplication usudly has
an audio sesson, a video sesson, and (more than one) data sessons. The GUI page will contain al

the available options for each component separately. This enables the users to perform reservations
only for one, some or al the components, according to their requirements. presents an example page
for the NetMeeting gpplication, which gives gptions for two components: Audio and Video. There
are actually three QoS options for both the Audio component and the Video component.
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NEW RESERVATION
AEELLAA

Figure 2-7: The Regular Reservation GUI

All options are congtructed of session characteristics that are comprehensible to the “regular” user.
As an example, the sesson characterigtics for Video are ‘Video Qudlity’, ‘Window Size, and
‘Network Speed’. Each session characterigtic is described by a qualifier that identifies the actud
offering of this sesson characterigtic for each option. The qudifiers for the ‘Video Quality’ sesson
description are ‘very low’, ‘“medium’, and *high'.

The potentiad combinations of sesson characteritics and the defined qudifiers could form an arbi-
trary large number of options. However, the EAT supports only the options that are defined within
the Application Profile, and only these options are actudly presented in the Regular Reservation GUI
page.
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The user has d=0 to fill in two important sets of information about the application, which are the
‘Source parameters and the ‘Degtination’” parameters. These connection parameters refer to the
networking parameters of the application, such as the IP addresses and ports that are going to be
used for the sessions (more details in the next section about the Advanced GUI). The EAT may
know a priori these parameters (specified explicitly within the Application Profile) or may depend on
the use of a Proxy (see section 2.5 for details). So, most probably, the user will not have to manualy
provide these parameters. Otherwise, the user has to be aware or able to find them out.

The user after selecting the desired options and filling in the necessary parameters submits the reser-
vation to the EAT. The result of the reservation is presented in the user. In case of an unsuccessful
reservation, the EAT natifies the user about the error, saying explicitly which iare) the fdse pe-
rameter(s).

The GUI dso contains some fields and selections that correspond to the Reservation Groups. These
are described later in the Active Reservations GUI section.

2.3.2.2 Advanced Reservation GUI

The Advanced Reservation GUI displays afull list of the reservation request parameters that have to
be filled in directly by the “advanced” user (see Figure 2-8). The displayed form essertialy presents
al the contents of the reservation request message to be sent from the EAT to the ACA [D1201].
The congruction of the Web page therefore directly depends on the AQUILA implementation (e.g.
the specific parameters of the Traffic Spec).
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NEW RESERVATION

A TARCED

Figure 2-8: The Advanced Reservation GUI

The user hasto fill in the following info:

Application ldentifiers: the gpplication identifiers are not used interndly by the EAT, s0 they
have only meaning for the user. They are used at the Release GUI to inform the user about the
active reservations that can be released. The gpplication identifiers are:

o Application Name: The indicative name of the gpplication. The user can choose what-
ever name for the reservation; even this does not correspond to the real one.

0 Service Component: The user has to sdect one of the choices in the provided list-box.
This parameter is used to identify different components within the same application, again
for illustration purposes only.
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Network Service: This part of the page is constructed dynamicdly according to the service of-
fered by the network. The figure shows the currently defined network services, which are Pre-
mium CBR, Premium VBR, Premium Multimedia, and Premium Misson Criticd. The user isd-
lowed to sdect only one of them.

The Service Level Specification: thisis defined in [D1201] and consgs of the following pa-
rameters.

0 Scope (Point-to-point, point-to-any, point-to-many, any-to-point). The selected Scope
has to match with the sdlected Network Service (checked upon submission of the re-
quest).

0 Connection identifiers: These are the network connection parameters (Smilar to the
Regular reservation case) and conss of the fields for: the ‘1P Address , the ‘NeéMask’,
the ‘Lower Port” and ‘Upper Port’ numbers for both the Source and Destination sides.
The Lower Port is mandatory to be specified. If the user specifies also the Upper Port,
the EAT will make the reservation for dl ports greater than or equd to the lower port up
to the upper port (included). Alternatively to specifying the port numbers, the user can
sdect one of the avalable Proxies (from the ‘Proxy’ list-box) to let the system detect
these parameters. There is dso a “bi-directiond” reservation check-box, which has the
meaning that when ticked (selected), the EAT will perform the reservation in both direc-
tions from source to destination as well from destination to source (with the same reser-
vation parameters).

o Traffic Specification: It condsts of the traffic conditioning parameters like Pesk Rate
(PR), Bucket Size for PR, Sustainable Rate (SR), Bucket Size for SR, Minimum policed
unit, Maximum Packet size, Expected average rate, 1% threshold for Bileve, 2nd thresh+
old for Bilevel3. The units for each parameter are also presented, to facilitate the user to
fill in the fidd with the correct value.

0 Service Schedule: the schedule has to do with the timing schedule for this reservation
and isincluded in the GUI mainly to facilitate the placement of a reservation much before
the actud service time. It congdts of the ‘Start Time, ‘Duration’, ‘Idi€ and ‘Cycles
fiedds. These fidds are only optiondly filled-in, and in case they are empty, the reserva
tion is accomplished with the notion ‘from now on until explicitly released’.

The user after filling in dl the gppropriate parameters can submit the reservation. The parameters are
going to be vaidated a two levels (the EAT and the ACA) and if the reservation is successful the
portal will indicate it to the user. In case of fdse vdidation, the porta will display the same Reserva
tion page with the system-provided error message on the top of the page, as well as some specific
error messages on top of each fied, where the error(s) is(are) located. The previoudy entered pa-

3 Some of these parameters are not really used within the EAT, but are left in the GUI for illustration purposes.
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rameters are not lost, but displayed again in order for the user to be able to correct or delete them,
or add new ones according to the error message.

2.3.3 Active Reservations

The Active Reservations GUI provides the opportunity to the user to see and manipulate the active
reservations. In afew words, the user can release reservations, or organise them in groups. The EAT
supports the concept of Reservation Units and Reservation Groups. Reservation units refer to Sngle
reservations or to a set of reservations that will be treated as a sngle reservation (e.g. a bi-directiond
reservation). The reservation groups are used to collect a set of units or groups under one logica

group.

The Active Reservations GUI presents in two parald pands the active reservation units and groups.
In the left pand, dl the units which do not belong to a group are shown. In the right pand the internd
units/groups of dl reservation groups are presented. The GUI provides functionality for a user to:

Release a reservation unit or a reservation group: The user can sdect one, more or al
units/groups and release them. Releasing a group means that dl aggregated members (i.e. the
reservation elements of the units, and the units and groups of the groups, resp.) are released.

Create agroup: The user can cregte anew group to later join units or other groups into it.

Join reservation units or groups into a group: The user can sdect a unit or agroup and join it into
another group. A group can be a sub-group of only one group.

Leave a group: The user can select a group member (either a unit or a group) and cancd its
membership. Leaving a group means that the former member is not longer member of any group.

Having in mind the two reservation request modes of the portd (regular and advanced), the Regular
Reservation mode inherently support reservation units and groups, because the user sdlects the de-
sred QoS for dl sessons of this gpplication. The Regular Reservation GUI will autometicaly cregte
a group joining the sngle reservation units for the different service components of one application,
and submit the grouped reservation to the ACA. Considering the NetMeeting example of Figure
2-7, the result of this request isa ‘NetMeeting' group with two reservation units (Video and Audio).
In the Regular Reservation GUI there is aso a ‘bi-directiona’ check-box which will make both res-
ervations from the source to the destination and from the destination to the source, with the same
QoS parameters. In this case, both above mentioned reservation units contain two reservetion ele-
ments for each direction.

In the Advanced Reservation mode, the scenario is somehow different, because the user is not able
to specify al reservations a once, but one a atime. So, reservations created in the Advanced Res-
ervation mode are dways submitted as individua reservations (units). The user can however later
Cregte a new group and join any of those reservations into it. The Advanced Reservation GUI how-
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ever contains aso a'bi-directiond’ check-box, which has the same usage and effect as that of the
Regular Reservation GUI.

As an example, an instance of the Active Reservation GUI could be that of Figure 2-9. We can see
that the user has created two groups with names ‘Download” (empty) and ‘NeMesting'. ‘Ne-
Mesting' has two reservation units (‘Audio’ and ‘Video'). Findly, there are two reservation units
with the name ‘VolP and ‘FTP, which are not member of any group. (The *VolP unit could be a
bundle of two bi-directiond reservations also.)

CURRENT
RESERVATIONS

Figure 2-9: The Active Reservations GUI

The operations that can be performed having this instance of the Active Reservations GUI in mind
are the following:

Select the*VolP or ‘FTP reservation unit and ‘Join’ it to any of the two groups.
Sdlect the ‘Download’ group and ‘ Join' it to the ‘NetMeeting’ group (or vice versa).

Sdlect any of the group members (units or groups) and let them ‘Leave’ from its group.
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Select any of the sngle reservations (units) or reservation groups and ‘Releasg’ them. Releasing
the ‘NetMeeting’ group would result in the release of the ‘NetMeeting Video' and ‘NetMesting
Audio’ units.

Cregte a new (empty) group, by filling in the *Group Name' edit box with the wanted name for
the new group, and then pressing ‘ Cresate'.

2.3.4 Logout

The user may perform the “logout” operation a any time. The Logout GUI contains two buttons.
The user can logout either with or without releasing dl its reservetiors.

The concept of logging out without releasing the active reservetions can be understood in the follow-
ing scenarios. Suppose that the reservation is placed from athird-person (an administrator) on behalf
of the actud users for a videoconference. The third- person, after making the reservation, can logout
from the portal, but till enable the participants to continue with the QoS provisioned sesson. An-
other scenario is when a user has made a reservation for a big file download. If the user wants to
leave the PC for a while during the download, he/she can logout without releasing to make sure that
no other user will release, accidentaly or not, the reservetion.

2.3.5 Navigation/Appearance

Although the design and development of the porta focus on the functiondity and its correct opera-
tion, we a o followed some basic rules that contribute to the navigability and appearance of the por-
tal. Navigation is supported by the existence of two frames, one for the menu and the other for the
actua GUIs. The upper frame contains the main menu, from which the user can navigate through the
various GUIs, which open in the lower frame.

2.4 Application Profiles

2.4.1 Definition Application Profiles

As gpplication development is out of the scope of the AQUILA project, we need a mechanism to
support existing legacy application. Legacy applications are not QoS aware. They are neither able to
offer QoS to end-users nor to request for QoS on their own. The EAT and the converter provide
mechanisms for offering and requesting QoS for legacy gpplications and therefore use the Applica
tion Profiles. Application Profiles are the mean to QoS enable legacy applications. With Application
Profiles and their specificationsit is possble in afirst step, to offer QoS and to request for QoS from
a QoS portal independently from the legacy gpplications. In the future it is conceivable to use Appli-
cation Profiles to specify new QoS aware goplications (where the QoS offer and request are inte-
grated in the gpplication itsf).
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Complex Internet Service

Basic Internet
GUl + Applications

QoS API
Converter & ! I !
—/ EAT Manager | Protocol Gateways
RCL

Figure 2-10 : Example of the architecture in the complex I nternet service scenario show-
ing the combination of non-QoS aware Basic | nternet Applications and Application Pro-
files

The Application Praofiles provide the whole necessary data about legacy application for these meche
nismsto work properly.

The am of the Application Profile is to specify as much as possible an gpplication at network, appli-
cation and end-user level. An Application Profile should provide a wniversal description of applica
tions at these three levels independently from network operations. An Application Profile should
provide a genera description of the QoS request toward a network at gpplication level (how does
the produced traffic looks like — traffic specification, how are the QoS requirements — QoS Specifi-
cation, what can an end-user sets up that have an implication on the QoS request — Session charac-
teristic specification, NS Specification).

The converter is able to convert a neutral gpplication QoS request based on the profile into a pro-
prietary (AQUILA for example) QoS request. The EAT provides a neutral QoS API for Internet
services or future application devel opers based on the Application Profiles.

Application Profiles provide:
Specification a gpplication level (interm of aDTD) of
?  End-user oriented information: session characteristics
? QoSrequirements

Specification of legecy gpplication at network level (interm of aDTD) of
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? Network and technicd oriented information: technical characteristics
? Codecs
Concrete legacy gpplication information (in term of XML files)

? Predefinition of session characteristics setsin order to keep the offer a end-user level con-
sstent. Each gpplication component is only described once.

?  Predefinition of QoS requirement sets. All applications of a same type have the same QoS
requirements.

? Technical characteristic sets

2.4.2 Specification of Application Profiles at Application Level

At application level it is possible to find common descriptors that can be specified. Concrete applica
tions (for example NetMeeting from Microsoft) at high level can be assigned to an application type
(for example video conferencing tool). As suggested by the accountability knowledge level pattern
it is possble for the description of gpplications to differentiate ketween a knowledge level — the
specification level, and an operational level — concrete gpplication. An gpplication type itsdf can be
as well described at high level by so cdled service component types (for example video, voice,
data etc.). Each service component type has common QoS requirementstoward the network func-
tion of throughput, delay, jitter, loss and error that can be specified. In the same way a service com-
ponent has common user friendly descriptions the session characteristics.
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Figure 2-11: Application analysis diagram and the accountability knowledge level pattern

2.4.3 Specification of Application Profiles at Network Level

The description and specification of gpplication features is a network level not a trivid task, and
cannot be systematicaly achieved.

The following UML diagram opposes the systematic description of gpplication (in white) to the ur
systemétic (in grey) one.
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produces =
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Traffic Application
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QoSRequirement 1
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| = QoSRequirementSpecification ‘
| SessionCharacteristicParameter | 0.1
QoSRequest
- - ConverterNew
AQUILATrafficSpecification |
AQUILANS

Figure 2-12: Analysis UML class diagram of the application at application and network
level

The produced complex traffic flows do not depend on general gpplication types but on the concrete
implementation issues and drategies. The implementation of the codecs used is relevant for the de-
scription of the traffic produced. Table 2-2 depicts parameters at different levels (like traffic type,
connection rate, living time, bit rate, micro-flows, and packet sze) that can vary from stream traffic
to dadtic traffic, or from burgty traffic to congtant traffic, and describe traffic flows.
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Factor Alternative 1 Alternative 2

Traffic type Stream: time integrity preservation Eladtic: loose time requirements
Burdiness Bursty constant

Connection rate || High rate Low rate

Living time Long Short

Bit rate Congtant bit rate Variablebit rate

Microflows Multiple Sngle

Packet Sze large amdl

Table 2-2: Traffic descriptor and possible values

To be competitive and usable codecs have to cope with the actual best effort network, and respect
as much as they can the QoS requirements (like delay / latency control, bandwidth minimisation) of
gpplication types. Therefore they implement different mechanisms. For example, for bandwidth
minimisation [Codecs] a solution in employing a variable bit rate transmisson corresponding to a
non-constant representation of the data (in the case of voice this can be slence suppression, or opti-
misation of the compression bit stream). These solutions are an dbstacle when it comes to describe
or specify the out coming treffic.

The Application Profiles concentrate in afirst step on non-adaptive codecs.

The Application Profiles refer to Service Component Profiles, mainly because many applications
have severd service components (e.g. for video, audio, and data) with different QoS requirements.

2.4.4 Utilisation

The Application Profiles are specified with DTDs/ XML Schemas (see Appendix). In afirst step the
developer creating the Application Profile has to collect the information concerning the gpplication
itself, namely name, version, build, type, and scope. In a second step he/she has to collect the infor-
mation concerning the implementation, namely: the service components involved, the transport proto-
col, and the other protocols. (It is aso necessary to create a profile for each service component.)
Concerning the implemented protocols the developer has to find out information concerning the port
used (upper port number, lower port number, control port, etc.).

The developer has to provide the information marked in grey.

<! ELEMENT ApplicationProfile (Inplenentation+, protocol*)>
<! ATTLI ST ApplicationProfile
nanme CDATA #REQUI RED
ver si on CDATA #REQUI RED
bui | d CDATA #l MPLI ED
type (VolP | MULLTIMEDI A | STREAM NGVI DEO | STREAM NGAUDI O | STREAM NG
| GAME | OTHER) #REQUI RED
scope (unidirectional | bidirectional | p2p |
xdi rectional ) #REQU RED
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<! ELEMENT | npl enent ati on ( Servi ceConponent, Tr ansport Pr ot ocol *) >
<! ELEMENT Ser vi ceConponent (name, optionl D*)>

<I ATTLI ST Servi ceConponent
file CDATA #REQUI RED
>
<! ELEMENT opti onl D (#PCDATA) >
<! ELEMENT nane (#PCDATA) >
<! ELEMENT Transport Protocol (| owerPortNo?, upper PortNo?) >
<! ATTLI ST Transport Pr ot ocol
name (UNSPECIFIED | TCP | UDP) "TCP"
>
<! ELEMENT protocol (| owerPortNo?, upperPortNo?,isControl Port ?)>
<! ATTLI ST pr ot ocol
nane (UNSPECIFIED | RTP | RTSP | RSVP | SIP | SDP | H320 | H321 |
H322 | H323 | H324) "H323"
>
<! ELEMENT i sControl Port (#PCDATA) >
<! ATTLI ST i sContr ol Port
value (true | false) "fal se"
>

<! ELEMENT | ower Port No (#PCDATA) >
<! ATTLI ST | ower Port No
val ue (fixed | configurable) "fixed"
>
<! ELEMENT upper Port No (#PCDATA) >
<! ATTLI ST upper Port No

val ue (fixed | configurable) "fixed"
>

Concerning the preparation of the Service Component Profiles. Some parts can be reused from d-
ready defined profile templates for codecs (like sesson characteristics, QoS requirements), other
have to be manudly investigated and filled in (like traffic information) carefully.

2.5 Proxies

Applications, especidly multimedia ones, usudly open data connections with the use of connection
setup protocols. Example protocols are the Session Initiation Protocol (SIP) [SIP] and the H.323
protocol suite [H.323] for the establishment of 1P telephony cals. For the Multi-Fed (MF) classfi-
cation and marking of those user flows at the edge router, the source and destination | P addresses
and TCP/UDP port numbers of the connection are required. However, the port numbers are always
not well-known and are usudly negotiated during the call setup.

2.5.1 Use of the Proxies

The main god of the Proxies or Protocol Gateways is to interfere in the connection setup protocol
exchange. In this way, they are able to intercept and trandate the exchanged messages. They can
extract their content, find the required parameters and to passthem to the EAT.

The Proxy Framework of the EAT provides a set of Application-level Proxies or Protocol Gate-
ways. There is one Proxy for each popular connection setup protocol. The Proxies are administered
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by an entity caled the Proxy Manager. The Proxy Manager has the following roles: To locate the
available Proxies and to mediate between them and the EAT.

There are two modes of reservation requests and respectively, two modes of Proxy operation.

2.5.1.1 GUI-initiated Reservation

In the first case, the user initiates a reservation request through one of the GUIs (Advanced or Usuad
Reservation GUI). In the case that the port numbers of the legacy application are not known before-
hand and a Proxy is available for this gpplication, the Proxy Manager is contacted by the EAT. The
Proxy Manager should then find the appropriate Proxy, communicate with it (with CORBA) and
request for the port numbers.

When this information is retrieved by the Proxy, it asynchronoudy notifies the Proxy Manager, who
in turn notifies the EAT. The Proxy may forward as much information as it can retrieve, such asin-
formation about the required bandwidth or the codecs used for the session. The GUI-initiated gp-
proach was used during the 1% trid.

2.5.1.2 Proxy-initiated Reservation

On the Proxy-initiated reservation, the Proxy detects the start of a new connection by inspecting the
messages that pass through it. It then initiates the resource reservation request by notifying the Proxy
Manager. This natification contains dl the information that the specific Proxy can supply and conssts
of some or dl of the following parameters.

source and destination |P addresses

destination TCP/UDP port number (also the source port number, if available)
the type of the service component (audio, video)

codec (if oneis used for media encoding)

expected bandwidth

name or SIP address of the requester

The EAT Manager decides whether to continue with this resource request or not, depending on
whether the supplied information is sufficient in terms of user authentication and requested resources.
This means tha the information furnished by the Proxy is sufficient for the calculation of the reserva-
tion request parameters by the Converter module. It aso means that the requesting user should be
regigered in the EAT and that his’her preferences dlow for automatic reservation setup by the EAT.
A user may prefer that dl her SIP calls be automaticaly accepted by the EAT and that areservation
request be sent to the RCL. Another one may define alimited set of destinations for SIP cdlls that
should be accepted, while the rest should be (slently) not given QoS.
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2.5.2 Implementation of a new Proxy

Although the Proxies are pat of the End-User Application Toolkit, they do not run in the same
process as the rest of the EAT, but in their own processes. Thisis due to the distributed nature of the
EAT and the need for the Proxies to be flexible and located in various sites (for example a Packet
Filter should be placed in the border of the access network). Therefore, a new Proxy must be im-
plemented as an independent program.

The Proxies communicate with the Proxy Manager through a well-defined CORBA interface: A new
Proxy can be created (or an existing Proxy may be modfied) to use the
Pr oxyManager interface in order to signa to the Proxy Manager that a new connection was de-
tected and to provide the corresponding parameters.

/*
Package aquil a.rcl.eat. proxy
File proxy.idl
Version 3.8, 28.02.2002
Nat i onal Technical University of Athens (NTU)
Dresden University of Technol ogy (TUD)
This file contains the interface of the Application Proxies
| MPORTANT: The ProxyManager within the proxy package al so uses/inpl ements
entities defined in eat Manager.idl.
*/

#i f ndef proxy_idl
#defi ne proxy_idl

#i ncl ude "aca.idl"
#i ncl ude "eat Manager.idl"

modul e proxy {

struct ProxyDescription {
| ong proxyl d;
string proxyNane;
string proxyDescription; // mandatory protocol (H323, SIP, see app profiles)
| ong control Port;
b
typedef sequence <ProxyDescription> ProxyDescriptionSeq;

exception ProxyException {
string reason;

h
interface ApplicationProxy {
readonly attribute ProxyDescription proxyDescr;

voi d registerApplication (
in |ong sessi onl d,
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in long proxyld,

in string sConpNane,

in aca::Address sourceAddress,

in aca:: Address desti nati onAddr ess,
i n bool ean i sBidirectional)
rai ses (ProxyException);

b
i nterface ProxyManager : Applicati onProxy, eatManager:: SessionStarter {

const string SERVER PREFI X
const string SERVER _SUFFI X

"rcl.directory/eat.directory/proxy.directory/";
". ProxyManager";

/**
* To register an app proxy at the Proxy Manager.
*/
voi d regi sterProxy (in ApplicationProxy appProxy);
/**

* To provide the information only for the EAT Manager and the QU s.
*/
ProxyDescri pti onSeq get ApplicationProxies ();

}s

#endi f // proxy_idl

When a new connection is detected, the est abl i shQoS() functionis cdled, notifying the Proxy
Manager. The Proxy should wait for the outcome of the reservation process (success or failure) that
is given by the function return code. In the same way, areservation may be released if the Proxy de-
tects that the call was released too.

So far, the Proxy-initiated reservation scenario has been dedt with. A Proxy however, should aso
be prepared to answer questions from the EAT about a reservation (GUI-initiated scenario). For this
purpose, it must implement the Appl i cat i onPr oxy interface, dso presented in the previous list-
ing. The Proxy Manager cdlsther egi st er Appl i cati on() function in order to ask the specific
Proxy for the port numbers of a connection, providing its IP aldresses (source and destination).
When this information is detected, the Proxy will reply asynchronoudy, wsing again the est ab-

i shQoS() cdl of the Pr oxyManager interface.

Please note that the Pr oxy Manager interface is an extenson of two interfaces. Appl i cati on-
Proxy and Sessi onSt ar t er . Thelatter is presented in the following ligting.

/*
Package aquil a.rcl . eat. eat Manager
File eat Manager . i dl
Version 3.7, 28.02.2002

Dresden University of Technol ogy (TUD)
Nati onal Technical University of Athens (NTU)

This file contains the specification of the internal interface of the EAT
Manager towards the Proxy, and the Converter.
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*/

#i f ndef eat Manager _i di
#def i ne eat Manager _i dl

#i ncl ude "aca.idl"
#include "service.idl"

nodul e eat Manager {

/**
* Manager Exception contai ning a nessage string.
*/
excepti on Manager Exception {
string reason;

};

/**
* The session information consits of data detected by the Proxy in order to
* allow a correct reservation request.

*/
struct Session {
| ong sessi onl d;
| ong proxyl d;
aca: : Address sour ceAddr ess;
aca: : Address desti nati onAddr ess;
aca: : Protocol I D protocol ;
string servi ceConponent ; /] audio or video
string payl oadType;
| ong payl oadNumber ;
| ong bandwi dt h;
string request er Nane;
b
[* --- SESSION Starter --------omm oo */
/**

* The SessionStarter interface is inplemented by the EAT in order to be
* infornmed when the network/session information for an application is

* available and the reservation request at the ACA can be startet.

*/

interface SessionStarter {

const string SERVER_PREFI X =
"rcl.directory/eat.directory/ eat Manager.directory/";

const string SERVER SUFFI X = ". SessionStarter";

/**

* A proxy or the ProxyManager calls this function to send/return the
* session information to the Proxy/ EAT Manager in order to allow a

* reservation request.

* 'Send' means that the request is initiated by the Proxy itself.

* '"Return' neans that the request is initiated by the end-user, but
* w thout know edge of the session details. So the Proxy hel ps by

* respondi ng the regi sterApplication() nmessage fromthe EAT Manager.
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* @aram sessionld The Id of the session. In the case of an user
* initiated request, the id is choosen by the
* EATManager as index. In the case of an proxy
* initiated request it is -1. The EAT Manager
* then returns the newy created session id.

* @aram sessionlnfo The identified session information for this
* Sessi on.

* @aram isBirectional Indicates whether a reservation has to be

* requested for both directions or not.

* @eturn Is true if the reservation has been

* successful |y established.

*

/

bool ean establ i shQS (

i nout | ong sessionld,

i n Session sessionlnfo,

in boolean isBidirectional)
rai ses (Manager Exception);

voi d rel easeQS (
in long sessionld)
rai ses (Manager Exception);

}s

/* --- Persistence Layer Mediator --------------------“~“---------------- */

/**

* The PersistencelLayerMedi ator interface is used to hide the actual used
* Persistence Layer fromthe other modul es of EAT. In the second trial,
* the LDAP will be used to store the Application Profiles and the
* Network Servives (inplemented in xm).
*/

i nterface PersistencelLayer Medi ator {

const string SERVER_PREFI X =
"rcl.directory/eat.directory/eat Manager.directory/";

const string SERVER SUFFI X = ". Persi st enceLayer Medi at or";

/**

* This function may be called by the Converter to retrieve ALL the
* existing Network Services in order to get their profiles.
*
* @eturn The sequence of the IDs of the Network Services.
*/
service: : Servicel DSeq get Al | Net wor kServi ces ()
rai ses (Manager Exception);
s
}s

#endi f // eat Manager _i dl

During gart-up, the Proxy should register with the Proxy Manager, provide a reference to itsdlf as
well asitsdescription to the PM, using ther egi st er Proxy() cdl.
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2.6 EAT Script

The following chapter contains a short description of the “EAT Script”, useful for abatch processing
of automatic logins, reservation requests, reservation releases, and logouts. A command line tool has
been redlised that is able to parse the script and to perform the related actions a the EAT.

The am of such a mechanism is to support automatic test scenarios. Also the measurement people
may useit for their purposes.

2.6.1 Script Specification
XML isused for the specification of the script due to the following reasons:

XML isawel established, flexible, easy to understand language for structuring data and docu-
ments [XML, Harold98, Jelliffe98].

There are some free tools existing for the creation and modification of XML files

? XML and Web Sarvices DE: http://www.a phaworks.ibm.com/tech/wsde

? XML Notepad: hitp://msan.microsoft.com/xml/notepad/intro.asp

?  Visud XML: http:/mavww.pierlou.com/ivisxml/

? xmloperator: http://mwww.xmloperator.org/

?  Seedso: http://mww.garshal.priv.no/downl oad/xmltools/

Java APIs exigt for the parsng of XML documents, eg. [JAXP].

The Application Profiles are dso based on XML.

2.6.1.1 Document Type Definition

The DTD (EATScript.dtd, see Appendix) specifies the permissble dements and their structure
within each EAT script. It has to be ingtaled in the same directory as the XML scripts themselves. It
isnot useful to modify it but only to useit for syntax and semantic checks.
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The root dement is cadled EATScr i pt . The script can optiondly sart withan | npor t eementin
order to “import” identifiers Cogi nNanme, Request | d) of previous scripts. But generdly, the
EATScri pt condssof Logi n, Request, Rel ease, and Logout dements. Ther order and
the number is free in terms of the syntax. (However, it makes no sense to release a reservation be-
fore requesting it. Note also that alogout also releases dl reservations of the belonging user.)

A Logi n requires two attributes. an identifier Logi nNanme and a Passwor d. Request and
Logout eements have to refer to the above Logi nNane.

A Request requires its own identifier Request | d that is referred by Rel ease. Moreover,
Request consgsts of one or more Request Spec dements that require a lig of dements
(Net wor kSer vi ce, SLS) that is related to the actual advanced request interface asiit is specified
in goi.idl. If more than one Request Spec dements are defined in aRequest , amultiple reserva
tion unit is automaticaly built. However, reservation groups are not supported.

For the Tr af fi cSpec dements the units of the values are given as atributes. However, these
units are at the moment fixed, because they mainly support the script editors by specifying the vaues,

2.6.1.2 XML Examples

In the Appendix, two sample XML files are given: The firgt script (Examplexml) includes one login,
two requests, and the release of the first request. The requests are for two different network services
and are filled by some “reasonable’ vaues. The second request conssts of two reservation
(Request Spec) dements that form abi-directional reservation. The second script (Examplel.xml)
then contains the release for the second of the above mentioned reservations.

2.6.2 Command Line Tool

A command line tool has been redised tha dlows the parsng and execution of an XML file's con+
tent. Thistool isimplemented by the Java class EATScript.java To parse an EAT script file? type:

j ava aquila.rcl.eat.script. EATScri pt [-Vv] <eat _nane>
<xm _fil enane>

(The optiona parameter —v switches the verbose mode on so that additiond parsng messages are
printed.)

For example:
java aquila.rcl.eat.script.EATScri pt eat dresden Exanple. xni

4 Note that EATScript.java uses a validating parser. Therefore, the XML script should fulfil the DTD grammar.
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The EAT script parser is based on the Sun’'s Java APl for XML Parsing [JAXP], verson 1.1.
Download this AP, ingdl it, and add jaxp.jar as well as crimsonjar and xaanjar to the CLASS-
PATH.

The parser communicates with the EAT via CORBA; the EAT must be running when the script
starts.

EATScriptjavaitsef is sadess, but the EAT Manager keeps dl information about active end-users
and reservations. So it is possible to refer to previous executed scripts by using the import eements.
For example, arequest that has been executed by the first script can be released by the second one;

java aquila.rcl.eat.script. EATScri pt eat _dresden Exanplel. xni

Page 42 of 99



\ | ST-1999-10077-WP2.2-TUD-2203-PU-R/b1

A60| LA User Guide for End-user Application Toolkit

3 Application Scenarios

3.1 Basic Internet Application Support

This section discusses about the way the EAT supports Basic Internet Applications. The latter are
often legacy applications that cannot directly use the EAT (the EAT-provided API). We can think of
the following classfication of Basic Internet Applications, according to their QoS awareness.

QoS-unaware applications. Such applications have no means to express their QoS requirements.
The user is responsible to set-up reservations for such gpplications in two modes. advanced and
regular. So, the support offered by the EAT is user-initiated.

QoS-aware gpplications. Such gpplications can express their QoS requirements through signal-
ling protocols, like SIP and RSV P, but they cannot be modified to use the EAT API. These ap-
plications are supported transparently for the user through the internd EAT modules and the use
of the concept of User Profiles. So the support offered by the EAT is EAT-initiated. However,
the user may sdect (by defining the User Profile gppropriately) to not let the EAT make the res-
ervations trangparently. So, even for such applications the user-initiated approach may be used.

Apart from the QoS-awareness, the Basic Internet Applications can have single or multiple sessions.
In the former case, the user or the EAT has to make one reservation for the single session of the ap-
plication, while in the latter case the user or the EAT may perform more than one reservation, one for
each sesson. The EAT therefore introduces the concept of the reservation units and reservation
groups.

Reservation Units refer to single reservations or even multiple reservations that are treated by the
EAT like agngle one. Reservation units cannot be separated after creation and they can be deleted
al a once. As an example, consder an IP telephony (VolP) application. Usudly, for such applica-
tions, a bi-directiond reservation has to be established, both from the source to the destination and
back from the destination to the source. These two reservations will form asingle reservation unit.

Resarvation Groups refer to multiple reservations that are logicaly gathered under one group.
Groups are structures that give the possibility to the user to treat a set of reservations together. The
difference from the reservations units is that in the groups the individud reservations can be de-
associated from the group or released one by one. Consdering a multimedia application, with one
audio and one video sesson, the reservation group concept provides the user with the capability to
treat these resarvations as one logical entity. This facilitates the reservation and release of the
grouped reservations in one movement, and adds user-friendliness to the gpproach; it is easer than
having to reserve and release each one separately. However, it dso provides the possibility to per-
form for example the rlease in one movement.
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3.1.1 User-initiated Approach

The user can take advantage of the EAT capabilities through the use of the AQUILA Portd (see
section 2.3). In order to start using the portal, the user must firgt login, providing hisher username
and password. After successful authentication, the user can mainly perform reservations, relesse of
active reservations, manipulation of the reservation groups, and findly to logout.

There are two main modes of reservation requests. the advanced mode and the regular one. The
main differenceis that for the former the user is supposed to know the genera Internet QoS concept,
some more specific AQUILA issues, as well as the exact QoS requirements of the gpplication thet is
going to be used. On the other hand, the usud mode impliesthet al this knowledge is inherently pro-
vided by the EAT through the use of some technical developments like the Application Profiles and
the Converter. In both cases, the user after specifying the required QoS (by filling in the actud reser-
vation parameters or by sdecting the desired prepared options respectively) will have to manualy
tune the application options, in order to be consistent with the requested QoS.

Independently of the reservation mode, the EAT may need to make use of the Proxy Framework to
find out network connection parameters. In a few words, in order for the Proxy Framework to be
able to identify these parameters, the application must be dready launched and its sessons should be
edablished. This fact implies that the reservations will actudly be performed only after the user has
established dl gpplication’s sessons. Anyway, the duration of an active reservation (incl. accounting,
charging, €tc.) is aways determined by the EAT and not by the application.

The release of the active reservations can be performed independently of the continuation of the ap-
plication. The release can be performed ether by explicitly using the Release GUI or impliatly by

performing alogout.

3.1.2 EAT-initiated Support

The EAT takes advantage of the Proxy Framework to make reservations and releases on behdf of
the user, based on the User Profile. The Proxy Framework is actudly responsible for detecting new
QoS-aware sessions and providing the EAT with dl the necessary informetion to actualy perform
the reservations or releases. For this purpose, internd inteligent mechanisms are used to map the
QoS requirements expressed in some formation (e.g. in RSVP FHowspec, or SDP session info) to
the AQUILA-based reservation formation, within the Converter.

The users are however able to see the EAT-initiated active reservations through the normd use of
the portd. Again, after a successful login, they can go to the Active Reservations GUI page and have
alook at the performed reservations or choose to release them.

3.1.3 Reservation Units and Groups

The support of reservation units and groups provide the user with the following functiondity:
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Make two or more reservations to be treated as one reservation unit, implying dways Smultane-
ous establishment or release of the reservation unit.

Group together session’ s reservations that physically belong to the same gpplication.

Group together session’s reservations that |ogically belong to the same type of goplications. This
aso implies that groups of reservation may be grouped together to form a higher-level group.

The exigence of reservation groups provides eeser manipulation of a bundle of reservations that
physicaly or logicdly belong to the same group. Moreover it provides a more efficient support to-
wards gpplications. Taking as an example an application with two (or more) reservations, the user is
able to specify dl of them and submit them as a group for the actua reservation to take place. This
ensures that the reservations will be performed dmogt at the same time, preventing the user from be-
ing charged for areservation for one session before the rest reservations are actudly accomplished.

(More details about the actual use of reservation units and groups can be found in Section 2.3)

3.2 Complex Internet Service Support

A Complex Internet Service (CIS) conssts of several Basic Internet Applications services like email,
chat, video/audio streaming etc. The quality requirements on the Basic Internet Applications are dif-
ferent from user to user, depending on their technica knowledge, on their know-how of broadband
media services and on their subjective impressons. To guarantee these very individua requirements,
a corresponding QoS support must be set-up: The CIS may use the interfaces of the EAT (eg. the
API and the Application Profiles) to provide user-friendly QoS options at different levels towardsits
USErs.

Firg of dl, alot of technical preferences have to be sdected in order to creste a Complex Internet
Service. These are for example the choice of the Basic Internet Applications, the interaction of the
required components and the specifications of layout (e.g. screen Size of avideo). They have adirect
or an indirect influence on the possible QoS parameters (e.g. the screen size of a video defines how
much data has to be transferred in order to show the video in the selected quality).

The following sub chapters make recommendations for the QoS support of a Complex Internet Ser-
vice. AQUILA Mediazine will be used as an example of CIS.

3.2.1 Recommendations for the Creation of QoS Level

Creating three categories of Internet connections is gppropriate for Mediazine. Thisis a managesble
number for the user, if he/she wants to specify higher Internet connection in amore detailed way and
it mirrors the up to date technica possbilities. Of course there are other possihilities of classfication.
The consequences of a classfication modification are sated in chapter 3.2.3.

The three categories to classfy today's existing Internet connections are:
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1. Low bandwidth connection up to 128 kBit e.g. modenVISDN connection
2. Medium bandwidth connection 128 kBit-2 MBit e.g. DSL/cable modem connection
3. High bandwidth connection more than 2 MBit e.g. LAN connection

The kind of connection influences qudity features which are dependent on the limitation of the
amount of trandferred data per timeinterva, e.g. the Size of the pictures of avideo stream at a certain
compression. To each @nnection category corresponds a category of services (QoS category),
where a specific quality can be guaranteed:
Bronze - timecritica applicationswith a smal amount of transferred data, eg. action games

- sarvices with speech input and output, eg. Internet telephony

- audio gtreams, e.g. Internet radio

Slver - same gpplications as under Bronze
- video/live dreams with small or medium sze of the pictures, eg. Internet TV by a
resolution of 320x240 pixels
Gold - same gpplications as under Siver

- videollive sreamsin TV qudity (720x576 pixels)

The exact dlocation of the Basic Internet Application to one of the above mentioned categories
should result from the technicd features in combination with the respective Application Profiles of the
services (see adso chapter 2.4). The correlation between the QoS categories and the Application
Profiles will be described in chapter 3.2.3.

In each category, the user encounters the following redtrictions, depending on the bandwidth of
his’her connection:

At alow bandwidth, only Bronze QoS support can be guaranteed.
At amedium bandwidth, the user can choose the warrantee of the Bronze or Silver category.
At ahigh bandwidith, the user has free choice of al categories.

The user should be dearly informed that the higher the category is, the higher the costs will be. In-
deed, the cogts increase with the growth of offered and guaranteed bandwidth. The user will have to
bear the additiona cogts, ether directly (higher fee) or indirectly (more advertisement, release of per-
sona information, etc.). The nomenclature of the categories was selected to make them easily recog-
nisable and to help the user to create relations between them and the emerging costs.
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3.2.2 Recommendations for the Creation of a Set-up Menu for the QoS Service

The users of Internet services can be divided into two groups according to their knowledge and ex-
perience in the use of computers and the Internet:

A. Technically experienced user
B. Novice

Both users correspond to “regular” user, which is described in chapter 2.3. Asfar as the example of
a Complex Internet Service — AQUILA Mediazine — is concerned, the technica experienced user
will be referred to as“Mediazine expert” and the novice will be referred to as M ediazine novice'.

The Mediazine expert can be asked for detailed information and technica terms such as the kind of
connection, the bandwidth, etc. He/she can aso ded with the corresponding informeation like latency,
packet loss, etc. On the other hand, for the inexperienced user, such information should be described
in generd termslike “fagt”, “big”, “CD qudity”, etc.

The afore descriptions result in particular specification criteria for the QoS support of a Complex
Internet Service necessary for a set-up menu aming a helping the user configure QoS based gppli-
cations. The CIS set-up menu should start by testing the user’ s knowledge of computers and Internet
(example see Figure 3-1). You will find notes to the following figures at the end of this sub chepter.

AQUILA Mediazine

Settings

%ﬁ.ﬂediazine novice
Mediazine expert

- Use "Mediazine novice", it you T
do not knowe following terms: _rj
packet loss, delay, jiter.

18—y

(2 Hran=e

(10 Silver

@ Gold

Bz =

Figure 3-1: Settings: user selection

Theresfter, the following proceedings can be recommended:
a) Ask about the connection:

Mediazine expert Mediazine novice
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On the inquiry on the connection, additiond
details (28.8 kBit modem, 10 MBit LAN) can
be asked for, in order to generate a better
profile for the QoS support.

AQUILA Mediazine
Settings

21 Mediazine novice

® Mediazine expert

Connection | DSL § Cable fLARM = 2 MBit F

w0 @65 Supper Mobile fModem FIS0N

= Branze DSL f Cable FLAM = 2 hBit
=) Silver LAM = 2 MBIT h
13 =l

et

Figure 3-2: Settings: connection expert

It is recommended to detect the kind of con-
nection automaticaly. Should it not be possible,
it is advisable to use generd descriptive terms
likeeg.

- dow connection (modem/ISDN)

- medium fast connection (DSL/cable mo-
dem)

- fast connection (LAN)
i Settings

)  hediazine novice

21 Mediazine expert

Connection !m |-
i, (G ST
[ Hronse medium
(21 Silwer fast Ize "slow", if you have a
(5. E%-:.Ir! mikile, mndem or [SDM
= connection.
Bz = i

Figure 3-3: Settings: connection novice

Table 3-1: Mediazine connection settings

b) Ask about the QoS category:

Mediazine expert

Mediazine novice

The user has the possibility to adjust the QoS
support settings, based on the present profiles
of the various Basic Internet Applications or to
use the standard user settings (seeright Sde).

Depending on the connection, different levels of
QoS support should be available, for example:

- QoS support on/off
- Bronze on/off by low bandwidth
- Bronze/Silver on/off by medium bandwidth

- Bronze/Siver/Gold on/off by high band-
width
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Depending on the selected category, the QoS
setings should be adjusted withthe help of the
Basc Internet Applications profiles.

AQUILA Mediazine AQUILA Mediazine

| Settings | Settingzs
21 Mediazine novice ®  Mediazine novice
w Mediazine expett 1 Mediazine expett
connection  DSL f Cable FLAM = 2 MBIt - connection  slow r
T QoS Support Off T QoS Support Off
) Bronze @kﬂmnze
Silver (ZipilvEer
(i i | 1 "Bronze"
= "Sileer” — Time critical services with a smal
Time critical zervices with & small amount of SRR i e e
transferred data e.g. action games, services with games, services with speech input and
speech input and output e, Internet telephony, autput e.g. Internet telephony and audio
sudio streaming services e.g. Internst radio and streaming services &.g. Internet radio
video ! live streaming services with a small ar sl e supported. Mo video support.
medium size of the pictures e.q. Internet TV by a
resolution of 3200240 pixels will be supported. . . .
H LE Figure 3-5: Settings: QoS category novice

Figure 3-4. Settings: QoS category expert

Table 3-2: Mediazine QoS category settings

The relationship between the Complex Internet Service and the EAT (i.e. the Application Profiles)
regarding the choice of the different QoS categories will be explained in a more detalled way in

chapter 3.2.3.

For a better understanding of the sdlection possibilities in the set-up menu a hdp menu with extensive
commentary should be avallable in addition to the “MouseOver” functions shown in the above fig-
ures. Especidly the sdection of the QoS category by the standard user requires further information.
Thiswill enhance the usability of the Complex Internet Service.

Furthermore it is recommended to dlow the user to change the settings of the QoS service and
his’her Internet connection on hisher own. This enables him to define hisher slandard settings but
a0 to have fast and uncomplicated access to specid settings for specid services. One of these ser-
vices could be an Internet- Live- Concert, that he/she wishes to see in category ,,Gold* whilst hisher
normd category isonly ,, Bronze".
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3.2.3 Recommendations for the Interaction of the CIS and the EAT

During the phase of conception and development of a Complex Internet Service, basic conditions
will have to be made, eg. functions of the service, used Basic Internet Applications, layout etc.
These conditions will influence the parameters that are necessary for the QoS support, eg. the
choice of the QoS category. In this context the following questions have to be answered: Which and
how many categories are needed? In which way can a surplus value for the service provider be cre-
ated by the usage of these categories? And in which way can this surplus vaue be quantified?

It is not the subject of this report to ded with billing systems or accounting systems or with questions
of security and warranty that aways occur in the usage of such a system. The business models will
be dedt with in AQUILA document D3302. But the above mentioned questions are crucid for the
assgnment of the Basic Internet Applications and their relaionship to the QoS categories (for further
information see chapter 3.2.1).

The Basic Internet Applications can only be assigned by the development of a Complex Internet
Service, because the conditions can only be defined there. It is recommended to use gopropriate
correlation profiles to alow better usage and easy modification. These profiles will be referred to as
“QoS Category Profiles’.

Example of a“ QoS Category Profile” for AQUILA Mediazine:

Example of QoS Profile

GoS Category : Bronze

Application Mame C:nf;;iﬁ: o Options Default Option
RealPlayver A LD Crption 2 Option 2
Crption 3
WIDED Mo Suppart
Methdeeting ALIDIC Opticn 2 Ciption 2
Crption 3
WIDED Mo Suppart
Iitirma Online: EAME Crption 1 Option 1
Crption 2

Figure 3-6: QoS Profile Mediazine

This profile describes the correlation between a specia QoS category and the options of a Basic
Internet Application Profile by using the “Application Name’ and the “Service Component”. For
each Badc Internet Application and its service components, one of the options will be used as de-
fault option (see dso Figure 3-6).
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The Mediazine expert has to have the possbility to change the QoS parameters within the CIS set-
up menu in detal.

AQUILA Mediazing

| Settings
21 Mediazine novice

® Mediazine expert

Connection LAk = 2 MBIT %

QoS Support Off
Bronze

Silver

Zold

L

Details
I~

hg

Figure 3-7: Settings: all QoS cat. exp. user

Example  Typica vaues of such QoS parameters used for the service WinAmp, an gpplication to
play audio and video files.

ApplicationName = WinAmp

Verson =277

Location = CAProgramme\Winamp\Winamp.exe
SupportedM ediaTypes = mp3, mp2, wav
QoS Category = Bronze

Qudity = medium qudlity

Bandwidth [KB/s] = 64

Sampling rate [KHZ] = 44

QoS Category = Silver

Qudity = CD qudity

Bandwidth [KB/s] = 256

Sampling rate [KHZ] = 44
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As can eadlly be seen, a part of the data depends on the characteristics of the service used by Wi-
nAmp or of WinAmp itself, eg. the programme version, the location of the application and the &5
sgnment of the categories. This data should be available within the Complex Internet Service. Other
parts are QoS specific, containing the bandwidth and quality of the transmission. This data can be set
in the profiles of the Basic Internet Applications, as they are provided and used by the EAT.

In case of the EAT the necessary QoS parameters of the Basic Internet Applications can be ex-
tracted from the respective Application Profiles (see dso chapter 2.4 and Figure 3-8). For it the
EAT AP offees an inteface named Applicati onManager with the function
get Avai | abl eApps(): Applicationlnformati on[] (look a chapter 2.2). To explore
the usage of the EAT API for the creation of a QoS session see chapter 2.2 (there you will find a
usage scenario in section 2.2.2).

Example of Application Profile

Application Hame : RealPlayer
Application Type : MULTIMEDIA

Service Component : AUDIO

Audio Guality Tranzfer Rate Sampling Rate
Cption 1 "D gl 236 kBit 44 kHz
Oiption 2 "y quality" 54 kBit 44 kHz
Option 3 Mo Reservation (Best Effort)

Service Component : VIDEG

Yideo Guality Window Size X [pixel] Y [pixel]
Oiption 1 T guality "large" 720 576
Oiption 2 "medium quality" "medium" 320 240
Oiption 3 Yoy cquality “zmall" 160 120
Option 4 Mo Reservation (Best Effort]

Figure 3-8: Application Profile Real Player

The relationships between the QoS profiles and the Application Profiles are defined by the parame-
ter “Option” with the “OptionID”. For the description of this parameter see dso the Service Comt
ponent Specification DTD (Service Component Prafile) in the Appendix. Figure 3-9 illustrates are-
lationship between the Mediazine QoS profile and an EAT Application Profile for the Basic Internet
Application RedlPlayer.
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Example of QoS Profile Example of Application Profile
Qo5 Category : Silver Application Hame : RealPlayer
L G _ ) Application Type : MULTIMEMA
Application Name e Options Cefault Option )
Service Component : AUDIO
AT B T _—L Sudio Quality | Transfer Rate | Sampling Rate
Optian 2 Cption 1 | "D ousity” 256 kBt 44 kHz
Sl k Option2 | "low quality” B4 kEit 44 kHz
PR Sl = Bl Optiori 3 | Mo Reservation (Best Effort)
Option 3
Option 4 Service Component : VIDEO
Nethlesting ALIDIO Option 1 Option 1 Yideo Quality Windaow Size # [pixel] Y [pixel]
Option 2 Cptian 1 "TY guality™ "large" 720 576
Cption 3 Ciption 2 "tredivm quiality" "medium" 320 240
VIDEG Option 2 Oition 2 Option 3 | "low guality" “zmall" 160 120
Option 3 Option 4 Mo Reservation (Best Effart)
Option 4
Uttima Online GAME Option 1 Option 1
Option 2

Figure 3-9: Correlation between QoS Profile and Application Profile

It is not possible to define exactly which data will have to be saved in which way and in which pro-
file. Whether for the development of a Complex Internet Service or for the creation of Application
Profiles with the EAT, the developer can imagine and design the way the service can be used in the
future by the end-user. It is important that the design of the service enable the user to easlly grasp
how to handle the settings of the QoS parameters.

3.2.4 Recommendations for the Feedback on the Status of the Connection of
the QoS Categories

Another essentiad aspect of the availability of a QoS supported Complex Internet Service is the
feedback on the status of the connection of the QoS categories chosen by the user. The user will not
be willing to bear the additiona costs for QoS support, if there is no obvious service in return. It is
crucid to visualise the effects of the QoS support, because the difference between an enabled and a
disabled QoS service is not dways easy to seize for the user.

The format of the feedback should be adapted to the needs of the user, that is to say to higher pro-
file
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Mediazine expert

Mediazine novice

To verify whether the user settings work prop-
erly, the user should be given the possibility to
inquire on detaled information on the connec-
tion such as eg. currently transferred amount
of data, packet loss, ltency etc or to use the
feedback of the standard user.

The user should be informed of the correct
functioning of the settings by an obvious symbol
showing the selected QoS category.

Table 3-3: Recommendations for Mediazine users

The feedback on the status of the connection for the selected QoS category should be delivered by
the necessary measurement tools. However, as this part is not a feature of the EAT, the application

itsdf hasto care of it.
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4 Configuration Guide for EAT

The configuration of the EAT is based on XML files which are stored in a centrd LDAP database.
Due to the fact that the EAT and the gpplication Proxies run in different processes, there are two
kinds of settingsto be taken.

4.1 EAT Settings

The EAT Settings are mainly for the configuration of the Application Profilesthe EAT refers. The
Application Profiles themsalves, however, are separately stored within the LDAP database. The
EAT configuration file just contains the path to the profiles as wdl as aligt of their unique names (see
Appendix, eat_dresdenxml as an example).

The following scenario gives a guiddine on how to store an Application Profile as well its Service
Component Profiles within the database, and how to configure it for the EAT:

1. Write a new XML file, i.e the Applicaion Profile for a new application (eg.
NetMeeting_3.01_AppProfilexml). Make sure that it is based on the grammar, which is
specified in ApplicationProfile.dtd (see Appendix).

2. Write new XML filg(s), i.e. the Service Component Profile for all service components of the
above-mentioned application (eg. NetMeeting_3.01_Videoxml and
NetMeeting_3.01_Audio.xml). Make sure that they are based on the grammar, which is speci-
fied in ServiceComponentProfile.dtd (see Appendix). Make also sure that the above-mentioned
app profile contains references to these new files.

3. Storethese profile files within the LDAP database:

java -cp <aquila classes>;<jaxb-rt-1.0-ea.jar> aquila.uil.main.StoreXn
"cn=Net Meeti ng_3. 01_AppProfil e, cn=appProfile, cn=eat, cn=rcl"
Net Meeti ng_3. 01_AppProfile.xm
aquila.rcl.eat.appProfile.ApplicationProfile
java -cp <aquila classes>;<jaxb-rt-1.0-ea.jar> aquila.uil.min.StoreXn
"cn=Net Meeti ng_3. 01_Vi deo, cn=appProfil e, cn=eat, cn=rcl"
Net Meeti ng_3. 01_Vi deo. xm
aquila.rcl.eat.appProfile. Servi ceConponent Profile
java -cp <aquila classes>;<jaxb-rt-1.0-ea.jar> aquila.uil.min.StoreXn
"cn=Net Meeti ng_3. 01_Audi o, cn=appProfil e, cn=eat, cn=rcl "
Net Meet i ng_3. 01_Audi o. xm
aquil a.rcl . eat.appProfile. Servi ceConponent Profile

4. Addtheentry
<Profil e>Net Meeting_3.01_AppProfile.xm </Profile>
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to the EAT configuration file of your EAT (within the Appl i cati onProfi | es tag, see Ap-
pendix).

Make sure that the Pat h attribute of Appl i cati onProfil es corresponds to the basic
pathin 3., eg." cn=appProfil e, cn=eat, cn=rcl".

Make sure that the ACANane attribute of EATSet ti ngs contains the correct name of the
ACA that belongsto thisEAT, eg. "aca_dr esden”.

Storethe EAT settings in the LDAP database as well:

java -cp <aquila classes>; <jaxb-rt-1.0-ea.jar> aquila.uil.min.StoreXn
"cn=eat _dresden, cn=eat,cn=rcl" eat_dresden. xm
aqui l a.rcl . eat. eat Manager . EATSet t i ngs

Start the EAT:

java -cp <aquila classes> aquila.rcl.eat.eat Manager. EAT eat _dresden

4.2 Proxy Settings

Each gpplication Proxy has to have its own configuration file which contains some basic information
for the Proxy such asitsid, and optiondly its full name (or description) and the control port it uses
(see Appendix, sip_dresdenxml).

Guidedine for configuration:

1.

Create a new Proxy configuration file, based on proxy.dtd. Make sure that the EATNane attrib-
uteof ProxySetti ngs contains the correct name of the EAT that belongs to this Proxy, eg.
"eat dresden".

Store the Proxy settings in the LDAP database:

java -cp <aquila classes>;<jaxb-rt-1.0-ea.jar> aquila.uil.min.StoreXn
"cn=si p_dr esden, cn=pr oxy, cn=eat, cn=rcl" si p_dresden. xm
aquil a.rcl.eat.proxy. ProxySettings

Run the Proxy:

java -cp <aquila classes> aquila.rcl.eat.proxy. Sl PProxy sip_dresden

The Proxy regigersitsef a the already running EAT.
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5 Abbreviations

A
ACA Admisson Control Agent
API Application Programming Interface

AQUILA Adaptive Resource Control for QoS Using an |P-based Layered Architecture

B

BIA Basic Internet Application (Legacy Application)
C

CBR Congant Bit Rate

CIS Complex Internet Service

Codec COmpression/DECompression

CORBA Common Object Request Broker Architecture (see ORB)

D

DSL Digitd Subscriber Line

DTD Document Type Definition

E

EAT End-user Application Toolkit
F

FTP File Transfer Protocol

G

GUI Graphical User Interface

I

IDL Interface Definition Language
IP Internet Protocol

ISDN Integrated Services Digital Network
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JDK

LAN
LDAP

MF

NS

ORB

PR

QoS

RCL
RSVP

SIP
SLA
SLS
SR

TCP

Java Development Kit

Local Area Network
Lightweight Directory Access Protocol

Multi-Feld

Network Service

Object Request Broker (see CORBA)

Peak Rate

Qudity of Service

Resource Control Layer

Resource Resarvation Protocol

Session Description Protocol
Sesson Initiation Protocol
Service Leved Agreement
Sarvice Level Specification
Sudainable Rate

Transmission Control Protocol

Page 58 of 99



\ | ST-1999-10077-WP2.2-TUD-2203-PU-R/b1

Aﬁl}l LA User Guide for End-user Application Toolkit
U

UDP User Datagram Protocol

UML Unified Moddling Languege

URL Uniform Resource Locator

V

VBR Vaiable Bit Rate

VolP Voiceover IP

X

XML eXtensble Markup Language
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Appendix

The Application Programming Interface

api.idl

/*
Package aquila.rcl.eat. api
File api . idl
Version 4.4, 07.08.2002

Dresden University of Technol ogy (TUD),
Nat i onal Techni cal University of Athens (NTUA)

This file contains the specification of the (internal) api
of the End-user Application Toolkit (EAT) for the 2nd trial.

It is intended for the use by the applications as well as the
Reservation GQJ, etc.
*/

#i f ndef api _idl
#define api_idl

#i ncl ude "service.idl"

#i ncl ude "subscriber.idl"

#i ncl ude "aca.idl"

#i ncl ude "appProfile.idl"

#i ncl ude "converter.idl"

#i ncl ude "eat Persistence.idl"
#i ncl ude "proxy.idl"

#i ncl ude "event.idl"

modul e api {
/* --- Forward declarations --- */

i nterface QoSSessi onRequest;
i nterface QoSSessi on;

i nterface QSSessi onG oup;

i nterface QoSSessionUnit;

typedef sequence<QoSSessi on> QoSSessi onSeq;
typedef sequence<QoSSessi onUnit> QoSSessi onUnit Seq;

/**

* The QoSRequester interface should be inplenmented by the QS requesting

* client in or der to have the chance to informit about some events

* concerning the requested reservation, e.g. when a provisional reservation
* has been accepted/rejected by the ACA, or when a reservation brokes, etc.
*/

typedef event::Event Cbserver QSRequester;
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* %
* APl Exception contai ning a nmessage string.
*/
exception APl Exception {
string reason;

}s

/* --- Common --- */

t ypedef service:: Servicel DSeq Servi cel DSeq;
t ypedef sequence<aca:: SLS> sl sSeq;
typedef sequence<aca:: Scope> ScopeSeq;

t ypedef sequence<aca: : Fl ow> FI owSeq;
typedef sequence<octet> XM.Stream

/**

* The Login interface allows the authentication of an end-user against
* the EAT (Manager). It is inplenented by the EAT.

* The login information is also forwarded to the ACA

*/

interface Login {

const string SERVER PREFI X
const string SERVER _SUFFI X

"rcl.directory/eat.directory/api.directory/";
". Login";

/**

* Login at the EAT Manager's API.

* @aram |oginlnfo Account nane and password.

* @aram clientSessionld Created by a Wb server providing the
* Login QU .

* @eturn Ref erence to a new QoSSessi onRequest
* obj ect .

*/

QoSSessi onRequest | oginCient (
i n subscriber::Loginlnfo | oglnfo,
in string cl i ent Sessi onl d)
rai ses (APIException);

/**

* CGets the reference to the QuSSessi onRequest object created at the
* | ogin.

* Called by the Reservation GJ, the Regul ar Reservation GJ, etc.

*

* @aram clientSessionld Wb servers' session id, included in the

* URL.

* @eturn Ref erence to the existing QSSessi onRequest
* obj ect.

*/

QoSSessi onRequest get (SRequest MeansSessi onld (
in string clientSessionld);
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/* --- Q0S Session Request -----------mmmmmm oo */

typedef sequence<string> Cient Sessi onl dSeq;

/**

* The QoSSessionRequest interface is the user agent for QS session
* requests and SLA retrieval.

* Requests can be nade on an advanced and on a regul ar |evel.

*/

i nterface QoSSessi onRequest {

/**

* The subscri ber.

*/

readonly attribute string account Nane;

/**
* Al current client session ids.

*/
readonly attribute CientSessionldSeq clientSessionlds;

/* --- SLAS --- */
/**

* The SLAs.

*/

readonly attribute converter::SLASeq contracts;

/* --- Advanced Request --- */

/**

* For the specification of a (single) advanced request.

*

* applicationld Nanme that the end-user uses to identify the
* appl i cati on.
* servi ceConponent Service conponent that this reservation corresponds
* to.
* networ kService Net wor k service id.
* reqSLS Requested SLS incl, scope, flow, traffic spec, QS
* spec, and schedul e.
* proxyld Id of the proxy to be used (see ApplicationProxy),
* 0 for none.
* enabl ed I ndi cat es whet her the reservation shall be
* i mredi ately established in the edge router or not.
*/
struct AdvancedSpec {
string appl i cationl d; /1 One application
string servi ceConponent; // One service conponent
service: : Servi cel D net wor kServi ce; /1 One service
aca:: SLS reqsSLs; /1 One SLSpec
| ong proxyl d; /1 One proxy
bool ean enabl ed;

Page 63 of 99




\ | ST-1999-10077-WP2.2-TUD-2203-PU-R/b1
A60| LA User Guide for End-user Application Toolkit

* %

* Requests for a (single) QSSession on advanced | evel .

* It is foreseen for reservation requests that are based

* on the content of the ACA' s reservation request interface,
* the so-cal |l ed Advanced Reservation Mode.

*

* @aram requestSpec The requested paraneters.

* @aram requester The requester object that has to be notified
* when somet hi ng happens with the reservation.

* Can be null.

* @eturn Ref erence to a new QSSessi onUnit object with
* one single el enment.

*/

QoSSessi onUnit advancedRequest (
i n AdvancedSpec request Spec,
i n QoSRequester requester)
rai ses (APl Exception);

/* --- Advanced Miltiple Request --- */

/**

* For the specification of a multiple (e.g. bi-directional)
* advanced request.

*

* applicationld Nanme that the end-user uses to identify the
* appl i cation.

* servi ceConponent Service conponent that this reservation corresponds

* to.
* networ kServi ces Net wor k servi ce ids.
* reqSLSs Requested SLSs incl. scoped, flows, traffic specs,
* QoS specs, and schedul es.
* proxyld Id of the proxy to be used (see ApplicationProxy),
* 0 for none.
* enabl ed I ndi cat es whet her the reservation shall be
* i medi ately established in the edge router or not.
*/
struct AdvancedMil ti pl eSpec {
string appl i cationl d; /1 One application
string servi ceConmponent; // One service conponent
Ser vi cel DSeq net wor kSer vi ces; /1l Several services !
sl sSeq reqSLSs; /'l Several SLSpecs !
| ong proxyl d; /1 One proxy
bool ean enabl ed;
H
/**

* Advanced request for a multiple (e.g. a bi-directional) reservation,
* building an inseperable unit of session elenents, the session unit.

* @aram requestSpec The requested paraneters.

* @aram requester The requester object that has to be notified

* when sonet hi ng happens with the reservation.

* Can be null.

* @eturn Ref erence to a new QoSSessi onUnit object with

* as many elenents as requested. In the case of a
* bi -directional session, there are two request
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:/ el ement s.

QoSSessi onUnit advancedMul ti pl eRequest (
i n AdvancedMul ti pl eSpec request Spec,
i n QoSRequest er requester)
rai ses (APl Exception);

/* --- Advanced Group Request --- */

/**

* For the specification of a group request.

*/
typedef sequence<AdvancedMil ti pl eSpec> AdvancedSpecSeq;

/**

* Advanced request for a group of QoS sessions.

* @aram groupName The optional nanme of the new group (can be "").
* @aram requestSpecs An array of (multiple) request specifications.
* @aram requester The requester object that has to be notified
* when sonet hi ng happens with the reservation.
* Can be nul |.
* @eturn An new QoSSessi onGroup obj ect, containing
* one QoSSessionUnit object for each (multiple)
* request.
*/
QoSSessi onG oup advancedG oupRequest (

in string gr oupNane,

i n AdvancedSpecSeq request Specs,
i n QoSRequest er requester)
rai ses (APl Exception);

/* --- Regular Request --- */
/**

* Prepares the Regular App GJ with the options fromthe profile,

* gets the ids for the session characteristics options to be displayed.
*

* @aram applicationProfile |ID of the associated application

* profile.

eturn array of options of the profiles.
* @ An f i f th fil
*/

converter:: QSOpti onSeq prepareSessi onCharacteristicsOptions (
in appProfile::ProfilelD applicationProfile)
rai ses (APl Exception);

* For the specification of a (single) regular request.
* Note that for each service conponent one request is needed.

* applicationProfile |ID of the associated application profile.

* applicationld The application name within the application

* profile.

* selection Sel ected session characteristic option fromthe
* profile incl. the service conponent.
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* reqgScope Scope: reservation style.
* reaFI 08\/ SouPce and dest. addresses, ports, protocol,
* DSCP.
* schedul e Servi ce schedul e: reservation tine.
* proxyNane Name of the proxy to be used (see application
* profile), the EAT Manager can look into the *.rc
* file in order to get the id of the proxy;
* "" if no proxy is needed.
* enabl ed I ndi cat es whether the reservation shall be
* i medi ately established in the edge router or
* not .

*/
struct Regul ar Spec {
appProfile::ProfilelD applicationProfile; // One

string applicationld; /1 application
converter:: QSOption selection; /1 One service conmponent
aca: : Scope reqScope; /1 One scope
aca: : Fl ow regFl ow, /1 One fl ow spec
aca: : Servi ceSchedul e schedul e; /1 One schedul e
string pr oxyNane; /1 One proxy
bool ean enabl ed;
H
/**

* Requests for a QoSSession on regular |evel.

* |t is foreseen for applications which are not QoS-aware

* but are supported by application profiles for manual,

* non-prof essional reservations. The end-user has to ask for the

* preparation of suitable Session Charactersitics options and requests
* then for such as QoS session.

* @aram requestSpec The requested paraneters.

* @aram requester The requester object that has to be notified

* when sonet hi ng happens with the reservation.

* Can be null.

* @eturn Ref erence to a new QSSessi onUnit obj ect

* contai ning one element for the reservation of

* the specified service conponent. (For several

* servi ce conponents, use regul ar G oupRequest().)
*/

QoSSessi onUnit regul ar Request (
i n Regul ar Spec r equest Spec,
i n QoSRequester requester)
rai ses (APl Exception);

/* --- Regular Miltiple Request --- */

/**

* For the specification of a nultiple (e.g. bi-directional) regul ar
* request.

*

* applicationProfile |ID of the associated application profile.

* applicationld The application name within the application

* profile.

* selection Sel ected session characteristic option fromthe
* profile incl. the service conponent.
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* F

*/
str

}s

/**

redFl o

schedul e

reaSco es

pr oxyNanme

enabl ed

Scopes: reservation stgl es.
Source and dest. addreSses, ports, protocol,

DSCP.

Servi ce schedul e: reservation tine.

Name of the proxy to be used (see application
profile), the EAT Manager can look into the *.rc
file in order to get the id of the proxy;

"" if no proxy is needed.

I ndi cat es whether the reservation shall be

i medi ately established in the edge router or
not .

uct Regul arMul ti pl eSpec {
appProfile::ProfilelD applicationProfile; // One

string applicationld; /1 application
converter:: QSOption selection; /1 One service conmponent
ScopeSeq r eqScopes; /1 Several scopes !

Fl owSeq regFl ows; /'l Several flow specs !
aca: : Servi ceSchedul e schedul e; /1 One schedul e

string pr oxyNane; /1 One proxy

bool ean enabl ed;

* Regul ar request for a multiple (e.g. a bi-directional) reservation,
* building an inseperable unit of session elenents, the session unit.

*
*
*
*
*
*
*
*

*

*/

QoSSessi onUni t

/*

@ar am
@ar am

@eturn

request Spec
requester

The requested paraneters.

The requester object that has to be notified
when sonet hi ng happens with the reservation.
Can be null.

Reference to a new QoSSessi onUnit object with
as many elenents as requested. In the case of a
bi -directional session, there are two request

el enent s.

regul arMil ti pl eRequest (

i n Regul ar Mul ti pl eSpec request Spec,
i n QoSRequest er
rai ses (APl Exception);

requester)

--- Regular G oup Request --- */

typedef sequence<Regul ar Mul ti pl eSpec> Regul ar SpecSeq;

/**

* Regul ar request for a group of QoS sessions,
e.g. for different service conponents per application.

*

*

*

@ar am
@ar am
@ar am

@eturn

gr oupName
request Specs
requester

The optional nane of the new group (can be "").
An array of (multiple) request specifications.
The requester object that has to be notified
when sonet hi ng happens with the reservation.
Can be nul | .

An new QoSSessi onGroup obj ect, containing

one QoSSessionUnit object for each (multiple)
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* request.
*/
QoSSessi onG oup regul ar G oupRequest (
in string gr oupNane,

i n Regul ar SpecSeq request Specs,
i n QoSRequester requester)
rai ses (APl Exception);

/* --- Common --- */

/**

* (reates an enpty QoSSessi onG oup.
* @aram groupName The optional name of the new group (can be "").
* @aram requester The requester object that has to be notified

* when sonet hi ng happens with the reservation.
* Can be null.
* @eturn An new, enpty QSSessionG oup object.
*/
QoSSessi onGroup creat eEnpt yG oup (
in string gr oupNane,

i n QoSRequester requester)
rai ses (APl Exception);

/**

* Returns all active reservations.

*

* @eturn Sequence of QoSSession objects, both groups and units.
*/

QoSSessi onSeq get Acti veQoSSessions ();

/**

* Returns all active session units, also those which are in goups.
*

* @eturn Sequence of QSSessionUnit objects (no groups).

*/

QoSSessi onUni t Seq get QoSSessi onUnits ();

/**

* Retrives the list of all former and actual reservations of this user.
*

* @eturn Sequence of ReservationData incl. reservation paraneters and
* accounting data.

*/

eat Per si stence: : Reservati onDat aSeq retri eveReservationH story ();

/**

* Closes explicitely a client session w thout |ogout;
* renoves the client session id fromthe I|ist.
*
* @aram clientSessionld Wb servers' session id, included in the
* URL.
*/
voi d cl ose (
in string clientSessionld)
rai ses (APl Exception);
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/**
* Logs the end-user out, releases all reservations.
*/
voi d | ogout ()
rai ses (APl Exception);

b

[* - QDS SESSI ON - - - - oo oo oo */
/**

* SessionStatus indicates whether a requested (and by the EAT accepted)

* reservation is still provisional (waiting for Proxy response) or already

* accepted by the ACA and therefore active.
* (Rejected reservations are imedi ately rel eased, and the client is
* informed.)

*/

enum Sessi onStatus {
Provi si onal , /[l Waiting for the answer fromthe Proxy
Acti ve, /1 Requested and adnitted by the ACA
Enabl ed /1 Enabl ed at the edge router

b

/**

* A (QoSSession can be session group or unit.

*/

i nterface QSSession {

/**

* The uni que session id of this session group or unit.
*/

readonly attribute | ong sessionld;

/**
* |s this a session group or unit?
*/
readonly attribute bool ean i sG oup;

/**

* The aggregating group. Can be null.

*/

readonly attribute QoSSessi onG oup group;

/**

* The requester of this session, can be null.
*/

readonly attribute QoSRequester requester;

/**
* Rel eases the associated reservation unit (and all of its elenents) or
* the whole group (all aggregated units and groups are al so rel eased).
* Automatically retrieves and stores the accounting data fromthe ACA
* for each unit and all of its elenents.
*/
void rel ease ()

rai ses (APl Exception);
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/**
* Suspends the associ ated reservation unit or the whol e group,
* j.e. all reservation units are rel eased but w thout retrieving
* any accounting information.
*/
voi d suspend ()
rai ses (APl Exception);
H
/**
* The QoSSessionGoup interface belongs to a reservation group,
* e.g. reservations (units) for several service conponents per application.
*/
interface QoSSessi onG oup : QSSession {

/**
* The optional name of this group.
*/

attribute string groupNare;

/**

* The QoS sessions. Can be either other essions groups or units or
* even bot h.

*/

readonly attribute QoSSessi onSeq sessi ons;

/**

* Returns one specific QoSSession object of this group.

*

* @aram sessionld The session id of the reservation.

* @eturn The QoSSession object with the specified id.
* Nul I if none.
*/

QoSSessi on get Session (in long sessionld);

/**

* Adds/joins an already established QoSSession to this group.
* Unlinks it fromthe former group/container.
*
* @aram sessionld The session to be added to this group.
*/
void join (in QoSSession session)
rai ses (APl Exception);

/**

* Renoves a QoSSession object fromthis group without releasing it.
* Links it directly to the QoSSessi onRequest .
*
* @aram sessionld The session to be removed fromthis group.
*/
void | eave (in QoSSession session)
rai ses (APl Exception);

/**

* Reanoves all QoSSession objects fromthis group without rel easing
* them
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v0|/d | eaveAl | ()
rai ses (APl Exception);

b

/**

* The QoSSessionUnit interface belongs to an actual reservation unit

* (in terms of the ACA: a reservation bundle). Wile such a unit may

* consist of nore than one reservation elenent, it nust be handl ed as only
* one (multiple) reservation, for exanple a bi-directional one.

*/

interface QoSSessionUnit : QoSSession {

readonly attribute short nunmber O El enents; // e.g. 1 for an uni-
/1 directional reservation,
/1 2 for a bidirectional one
readonly attribute SessionStatus status;

/1 Content of the advanced/regul ar request:

readonly attribute appProfile::ProfilelD applicationProfile;//"" if none
readonly attribute string appl i cationld;
readonly attribute converter:: QSOption selection; [Inull if none
readonly attribute Servicel DSeq net wor kSer vi ces;
readonly attribute slsSeq reqSLSs;
readonly attribute |ong proxyl d;
/**
* CGets the accounting data of this session.
*
* @eturn Accounting information array of this session unit,
* containing one entry per requested reservation el enent.
*/
aca: : Accounti ngSeq get Accounti ngl nformation ();
/**
* Enabl es an already active but not in the edge router installed
* reservation.
*/
voi d enable ()
rai ses (APl Exception);
b
/* --- RequestEvent (for QoSRequester) ---------------------------------- */
/**

* Request Ki nd describes what with a reservation (request) ca be happen:
* A provisional reservation can be accepted or rejected.
* An already established reservation can be rel eased, e.g. when it brokes
* or when the schedul e finishes.
*/
enum Request Ki nd {
Accept ed,
Rej ect ed,
Rel eased

}s
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* %
* Request Event contains the QoSSession id, the kind of the occuring event,
* and a optional reason.
*/
val uet ype RequestEvent : event:: General Event {
#pragma | D Request Event "1 DL:aquil a/rcl/eat/api/Request Event: 1. 0"

public long sessi onl d;

publ i c RequestKind ki nd;

public string reason;
b
/* --- Application Manager -----------------moommm o */
/**

* Applicationlnformation contains the ID of the associated app profile,
* the app's nane, the version, and the build no.
*/
struct Applicationlnformation {
appProfile::ProfilelD applicationProfilelD

string appl i cati onNarre;
string ver si onNo;
string bui | dNo;
string type;
string scope,;
H
typedef sequence<Appli cationl nformation> Appli cationl nformati onSeq;
/**
* Semantical G oup
*/
struct Senmantical {
string description;
string type;
string | anguage;
sequence<string> qualifiers;
b

typedef sequence<Senantical > Semanti cal Seq;

/**

* Session Characteristics

*/
struct SessionCharacteristics {
string nane;
Senmant i cal Seq senmanti cs;
H
typedef sequence<Sessi onCharacteristics> SessionCharacteristicsSeq;
/**
* Servi ce Conponent Option
*/
struct SCOption {
string optionl d;
string descri ption;
string net wor kSpeed;
string transport Prot ocol ;

Sessi onChar acteri sti csSeq sessi onCharacteristics;
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%'ypedef sequence<SCOpt i on> SCOpt i onSeq;

/**
* Servi er cConponent I nformati on contains the I D of the associated sc profile,
* the type and the options incl. the session characteristics.
*/
struct Servi ceConponent | nformation {
appProfile::Profilel D servi ceConponent Profil el D

string conponent Nane;
string type;
SCOpt i onSeq opti ons;

}s

typedef sequence<Servi ceConponent | nf or mati on> Servi ceConponent | nf or mat i onSeq;

/**
* The ApplicationManager interface provides infornation about installed
* available application (profiles), application proxies, etc.
*/

interface ApplicationManager {

const string SERVER PREFI X = "rcl.directory/eat.directory/api.directory/";
const string SERVER SUFFI X = ". Appl i cati onManager";

/**

* CGets all available apps for the Legacy App GU .

*

* @eturn Sequence of Applicationlnformation objects.
*/
Appl i cationl nformati onSeq get Avai | abl eApps ();

/**

* Cets all available service conponents of one app profile.
*
* @eturn Sequence of Servi ceConponentl|nfornation objects.
*/
Servi ceConmponent | nf or mati onSeq get Avai | abl eSCs (
in appProfile::ProfilelD applicationProfilelD);

/**
* Any client, e.g. the servlets that construct the Regul ar Reservation

* QU may call this function to retrieve the OBJECTS representing the
* xm profile. (See also appProfile::Profil eManager.)

*

* | MPORTANT NOTE: Does not work well with CORBA

*

* @aram applicationProfilelD The id of the application profile

* @eturn The reference to the profil e object
*/
appProfile::ExtApplicationProfile getApplicationProfile (
in appProfile::ProfilelD applicationProfilelD)
rai ses (APl Exception);
/**

* Any client, e.g. the servlets that construct the Regul ar Reservation
* QU may call this function to retrieve the STREAM representing the
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* F

xm Profi!e. The servlets are responsible to internally parse the
profiles In order to retrieve the required information:

* Due to the fact that the Application Profiles only refers to separate
* Service Conponent Profiles, this operation has to be called several
* times in order to get all data.

* @aram profile The id of the application profile

* @eturn The (byte) streamof the xm profile
*/
XMLSt ream get Profi | eStream (

in appProfile::ProfilelD profile)

rai ses (APl Exception);

/**

* CGets all installed proxies for the Reservation QU .

*

* @eturn Sequence of ApplicationProxy objects.
*/
proxy: : ProxyDescri pti onSeq get ApplicationProxies ();
b

/* --- Network Service Distributor --------------------- */

/**

* NetworkService is an "mrror" of the Network Service Profile, accessible
* via CORBA. (An Application does not have access to the LDAP DB.)

*/
struct NetworkServicel nformation {
service:: ServicelD servl d;
string ful | Narre;
b

typedef sequence<Net wor kServi cel nf or mati on> Net wor kSer vi cel nf or mat i onSeq;

/**
* The ServiceDistributor interface provides information about avail able
* network services, and which ones are included in the current SLA
*/

interface ServiceDi stributor {

const string SERVER PREFI X
const string SERVER _SUFFI X

"rcl.directory/eat.directory/api.directory/";
".ServiceDi stributor";

/**

* Cets all avail abl e network services.

*

* @eturn Sequence of NetworkService objects.
*/
Net wor kSer vi cel nf or mat i onSeq get Net wor kServi ces ();

/**

* Any client, e.g. the servlets that construct the Regul ar Reservation
* QU may call this function to retrieve the OBIECTS representing the
* xml data. (See al so service:: ServiceManager, and service.dtd.)

* @aram netService The id of the network service
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*

* @eturn The reference to the network service object

*/

servi ce: : Net wor kServi ce get Net wor kServi ce (

n service:: Servicel D net Service)

rai ses (APl Exception);

}s
}s

#endi f // api_idl

SampleClient.java

* Title:

* Descriptio
* Copyright:
* Conpany:

* (@ut hor

* @ersion

AQUI LA, RCL, EAT<p>
n: Sanple APl Cdient<p>
Copyright (c) Fal k Funfstuck<p>
TUD<p>
Fal k Funf st tck
1.0

package aquila.rcl.eat.gui;

import aquila
import aquila
import aquila
inport aquila
inmport aquila
import aquila
inport aquil a
inport aquila
import aquila
import aquila
import aquila
inport aquila
inmport aquila
import aquila

inport java.i
import java.i
import java.i

.rcl.aca. *;

.rcl.eat.api.*;

.rcl . eat. api . QSSessi onRequest Package. *;
.rcl.eat.appProfile. Ext ApplicationProfile;
.rcl.eat.appProfile.Serializabl eApplicationProfile;
.rcl.eat.appProfile. Ext Servi ceConponent ;
.rcl.eat.appProfile. Serializabl eServi ceConponent Profile;
.rcl.eat.appProfile. ServiceConponent Profil e;
.rcl.eat.converter.*;

.rcl . eat. eat Persistence. Reservati onDat a;

.rcl.eat. proxy. ProxyDescription;

.rcl.service. QSSpec;

.rcl.service. Traffi cSpec;

.rcl.subscriber. Logi nl nfo;

o.File;
o. Fi |l el nput Stream
0. Byt eArrayl nput Stream

inmport java.util.Properties;
import java.util.Hashtabl e;

i mport org.ong. CORBA. ORB;

i mport org. ong. CORBA. Syst enExcepti on;
i mport org. ong. CORBA. User Excepti on;

i mport org. ong. CORBA. BAD_OPERATI ON,

inmport java.util.Properties;

i nport javax.
i nport javax.
i mport javax.
i nport javax.
i nport javax.

nam ng. Cont ext ;

nam ng. di rectory. Di r Cont ext ;

nam ng. directory. I nitial DrContext;
nam ng. Nane;

nam ng. NaneAl r eadyBoundExcepti on;
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i mport javax.nam ng. NaneParser; .

i HBort avax. nam ng. Nam ngExcepti on;

/**

* This class provides a very sinple sanple scenario on how to use the EAT API.
*/

public class Sanpledient {

private static Sanpledient sc;

private ORB orb nul | ;

private Context nct x nul | ;
private DirContext dctx = null;

public SanpleQient(String[] args) {

Properties props = new Properties(System getProperties());
try {
String filenang;
filename = props. getProperty("aquila.util.nain. propertyfile",
props. get Property("aquila.util.main.propertyfile",
"aquila.rc"));
filename = new Fil e(fil enane). get Absol utePat h();
props. | oad(new Fi |l el nput Strean(fil enane));
}
catch (java.io.|CException ioex) {
/1l just ignore

}s

orb = ORB.init(args, props);

if (orb == null) {
Systemerr.println("Could not get the ORB");
Systemexit(1);

H

Hasht abl e env = new Hasht abl e();

env. put ("java.naning.corba.orb", orb);

env. put (j avax. nam ng. Cont ext. | NI TI AL_CONTEXT_FACTCRY,
"com sun. j ndi . cosnani ng. CNCt xFact ory");

D rContext initial Context;

try {
initial Context = new Initial D rContext(env);
try {
initial Context.createSubcontext("aquila.directory");
}

catch (NaneAl r eadyBoundExcepti on nabe) {
/1 does not matter
b
nctx = (Context)initial Context.|ookup("aquila.directory");
}
catch (Nam ngException ne) {
System out . printl n(
"Sanmpl edient.Sanpl edient(): Nam ngException: " +
"could not retrieve context aquila.directory: " + ne);
Systemexit (1);
H
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try {
dctx = new Initial DrContext (props);
}

catch (Nam ngExcepti on ne) {
System out . printl n(
"Sanpl e ient.Sampledient(): Could not create D rContext:
ne. get Expl anation());
Systemexit (1);
s
b

protected void start(String eatNanme) {

try {

Il --- Local EAT ------mmmmm i m e e

Logi n theLogin = nul|;
Appl i cati onManager theAM = nul | ;

ServiceDi stributor theSD = nul | ;

try {
String path = Logi n. SERVER PREFI X + eat Nanme +

Logi n. SERVER_SUFFI X;
theLogi n = Logi nHel per . narr ow
(org. ong. CORBA. (hj ect) get Nam ngCont ext (). | ookup(path));
Systemout.printIn("Got the login object");

path = Applicati onManager. SERVER_PREFI X + eat Nane +
Appl i cati onManager . SERVER_SUFFI X;
t heAM = Appl i cati onManager Hel per . nar r ow(
(org. ong. CORBA. (hj ect) get Nam ngCont ext (). | ookup(path));
Systemout.println("Cot the app manager");

path = ServiceDi stributor. SERVER_PREFI X + eat Nane +
Servi ceDi stri but or. SERVER_SUFFI X;
theSD = Servi ceDi stri but or Hel per. narrow
(org. ong. CORBA. Ohj ect) get Nami ngCont ext (). | ookup(path));
Systemout. println("CGot the service distributor");
}
catch (Nami ngException ne) {
Systemerr.println("Could not resolve " + eatNane);
Systemexit(1);
H

A - 1 R e R PR

/1 Network services:

'+

Net wor kSer vi cel nformati on[] services = new Networ kServi cel nformation[0];

Systemout. println("Avail abl e network services:");

services = theSD. get Net wor kSer vi ces();

for (int i =0; i < services.length; i++) {
Systemout. println(services[i].servld);

}s
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/1 Avail abl e Apps:
Ext Appl i cationProfile extAP = null;
Serial i zabl eApplicationProfile serAP = nul | ;

/| Ext Servi ceConponent ext SC = nul | ;
/1 Serializabl eServi ceConponent Profile serSCP = nul | ;
/1 Option opt;

Applicationlnformation[] apps = new Applicationlnfornmation[0];
Systemout. println("Avail abl e application profiles:");
apps = theAM get Avai | abl eApps();
for (int i =0; i < apps.length; i++) {
Systemout. println(apps[i].applicationProfilelD);

Servi ceConponent Profil e scp;
Servi ceConponent | nfornmati on[] scs = new
Servi ceConponent | nformati on[ 0] ;
Systemout. println("Avail abl e service conponent profiles:");
scs = theAM get Avai | abl eSCs(apps[i].applicationProfilelD);
for (int j =0; j <scs.length; j++) {
Systemout . println(scs[j].servi ceConponentProfilelD);

byt e[ ] xm =
theAM get Profil eStrean{scs[]j].servi ceConponentProfil el D);
scp = Servi ceConponent Profi | e. unmar shal (new
Byt eArrayl nput Strean(xm));
System out. println(scp. get Servi ceConponent ().toString() +
Del ay: " + scp. get QSRequirenent (). get MaxDel ay(). get Content());
3
b
/1 Logi n:
Systemout.printin("Try to login "wi' ...");

QoSSessi onRequest request = thelLogin.logindient(
new Loginlnfo("wi ", "geheini), "0815");

/*
request = thelLogin.logi ndient(

new Logi nlnfo("wi ", "geheini), "0816");
request = thelLogin.logindient(

new Loginlnfo("wi ", "geheint), "0816");
request = theLogin.logindient(

new Loginlnfo("wi ", "geheini), "0816");
request = thelLogin.logindient(

new Logi nl nfo("wi ", "geheini), "0816");
request = thelLogin.logi ndient(
new Logi nlnfo("wi ", "geheini), "0816");
*
/
/1 Request:
if (request !'=null) {

Systemout. println("CGot the request object");

/1 1. try: PMC
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[l Structs which contains object references have to be
/1 initiralized, because theltr default constructor |s enpty!

String app = "appl";
String com = "conponent1";
String ns = "PMC';

Scope s = new Scope("p2a");
Flow f = new Fl ow(
new Address("10.0.5.2", "255.255.255.0", 0, 0),

new Address("-1", "-1", 0, 0), (short) 0, (short) 0);
TrafficSpec ts = new Traffi cSpec(
/1 PR BSP SR BSS m M

10000, 2048, 8500, 2048, 40, 512);
QSSpec qos = new QoSSpec(100, 10, 0, 50, false);
Servi ceSchedul e ss = new Servi ceSchedul e("", 0, 0, 0);
SLS sl spec = new SLS(s, f, ts, qos, sS);

AdvancedSpec as = new AdvancedSpec(
app, com ns, slspec, 0, true);

Systemout.println("Try to request ...");

QoSSessi on session = null;
session = request. advancedRequest (as, null);

if (session !'=null) {

Systemout. println("Cot session unit: " + session.sessionld());
}
el se {

Systemout.println("Couldn't get session");

3
/1 2. try: PCBR, bidirectional

/1 Structs which contains object references have to be
/1 initialized, because their default constructor is enpty!

app = "app2";
com = "conponent 2",
String[] nss = { "PCBR', "PCBR' };

s = new Scope("p2p");
Flow f1 = new Fl ow(
new Address("10.0.5.2", "255.255.255.0", 0, 0),
new Address("10.0.5.3", "255.255.255.0", 0, 0), (short) 0, (short)

0);
Flow f2 = new Fl ow(
new Address("10.0.5.3", "255.255.255.0", 0, 0),
new Address("10.0.5.2", "255.255.255.0", 0, 0), (short) 0O, (short)
0);

ts = new TrafficSpec(

/Il PR BSP SR BSS m M
10000, 2048, 8500, 2048, 40, 512);
gqos = new QoSSpec(100, 10, 0, 50, false);

ss = new Servi ceSchedul e("", 0, 0, 0);
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ss) };

to group ...");

SLS[] slspecs = { new SLS(s, f1, ts, qos, ss), new SLS(s, f2, ts, qos,

AdvancedMul ti pl eSpec ans = new AdvancedMil ti pl eSpec(
app, com nss, slspecs, 0, true);

Systemout.printIn("Try to request ...");

session = request. advancedMul ti pl eRequest (ans, null);

if (session !'=null) {
Systemout. println("Cot session unit: " + session.sessionld());
}
el se {
Systemout.println("Couldn't get session");
b
Systemout.printIn("Try to create group ...");

QoSSessi onG oup group = request. creat eEnpt yG oup(" G oup #A', null);

if (group !'= null) {
Systemout. println("CGot session group: " + group.sessionld());

QoSSessi on[] sessions = request. get Acti veQoSSessi ons();
Systemout. println("Active sessions of user:");
for (int i =0; i < sessions.length; i++) {

Systemout. println(sessions[i].sessionld());

}s

Systemout.printIn("Try to join unit " + session.sessionld() + "

group. j oi n(session);

sessions = group. sessions();
Systemout. println("Active sessi ons of gr oup: " +

group. gr oupNane() ) ;

for (int i =0; i < sessions.length; i++) {
Systemout. println(sessions[i].sessionld());

}s

Systemout.println("Try to leave unit " + session.sessionld() + "

fromgroup ...");

group. | eave(session);

sessions = request. get Acti veQoSSessi ons();

Systemout. println("Active sessions of user:");

for (int i =0; i < sessions.length; i++) {
Systemout. println(sessions[i].sessionld());

H
}
el se {

Systemout. println("Couldn't get session");
h
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Systemout.println("Try to request for a group ...");

AdvancedMul ti pl eSpec[] anss = { ams, ans };
group = request.advancedG oupRequest ("G oup #B", anss, null);

if (group !'=null) {
Systemout. println("CGot session group: " + group.sessionld());

QoSSessi on[] sessions = group. sessions();

Systemout . println("Active sessi ons of gr oup: " +
group. groupNane()) ;
for (int i =0; i < sessions.length; i++) {
Systemout . println(sessions[i].sessionld());
b
Systemout.printin("Try to leave all fromgroup ...");

group. |l eaveAl | ();
[/ group. rel ease();

sessi ons = group. sessions();
Systemout. println("Active sessi ons of gr oup: " +
group. groupName() ) ;
for (int i =0; i < sessions.length; i++) {
Systemout. println(sessions[i].sessionld());

}s

sessions = request. get Acti veQoSSessi ons();
Systemout . println("Active sessions of user:");
for (int i =0; i < sessions.length; i++) {
Systemout. println(sessions[i].sessionld());

b

}

el se {
Systemout. println("Couldn't get session");

}
Systemout.printIn("Try to retrieve QS options ...");

QSOption[] options =
request . prepar eSessi onCharacteri sticsOpti ons(apps[1].applicationProfilelD);

Systemout. println("Avail abl e options in: " +
apps[ 1] . applicationProfilelD);
for (int i =0; i <options.length; i++) {
Systemout. print(options[i].serviceConponent + " ");
Systemout. println(options[i].optionld);
H

Regul ar Spec rs = new Regul ar Spec(apps[ 1] . applicationProfilelD,
"Net Meeting", options[0], s, f, ss, "", true);

sessi on = request.regul arRequest (rs, null);

if (session !'=null) {

Systemout. println("Cot session unit: " + session.sessionld());
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}

el se {
Systemout. println("Couldn't get session");

}s

Scope[] scs ={ s, s };

Flow] fs ={ f1, f2 };

Regul ar Mul ti pl eSpec rns = new
Regul ar Mul ti pl eSpec(apps[1].applicationProfilel D, "NetMeeting", options[0], scs, fs,

ss, , true);
Systemout.println("Try to request ...");

session = request.regul arMil tipl eRequest (rnms, null);

if (session !'=null) {

Systemout.println("CGot session unit: " + session.sessionld());
}
el se {

Systemout.println("Couldn't get session");

H

Regul arMul ti pl eSpec[] rnss = { rns, rns };
Systemout.printIn("Try to request for a group ...");

group = request.regul ar G oupRequest ("G oup #3", rnss, null);

if (group !'= null) {

Systemout . println("CGot session group: " + group.sessionld());
}
el se {

Systemout. println("Couldn't get group");
s

QoSSessi on[] sessions = request. get Acti veQoSSessi ons();
Systemout. println("Active sessions of user:");
for (int i =0; i < sessions.length; i++) {
Systemout. print(sessions[i].sessionld());
if (! sessions[i].isGoup()) {
QoSSessi onUni t unit =
QoSSessi onUni t Hel per. narrow sessions[i]);
Systemout.println(" (" + unit.applicationld() + ")");
}
el se {
QoSSessi onG oup gr =
QoSSessi onG oupHel per. narrow(sessions[i]);
Systemout.println(" (" + group.groupNane() + ")");
H
b

session. rel ease();

sessions = request. get Acti veQoSSessi ons() ;

Systemout. println("Active sessions of user:");

for (int i =0; i < sessions.length; i++) {
Systemout. print(sessions[i].sessionld());
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' ResLPRRL ¢ 0P )

QoSSessi onUni t Hel per. narrow sessions[i]);
Systemout.println(" (" + unit.applicationld() + ")");

unit =

}

el se {

QoSSessi onG oup gr =
QoSSessi onG oupHel per. narrow( sessions[i]);

Systemout. println(* (" + group.groupName() + ")");
b
h

sessions = request. get Q@SSessi onUnits();

Systemout. println("Active session units of user:");

for (int i =0; i < sessions.length; i++) {
Systemout. println(sessions[i].sessionld());

}s

Systemout. print("Nunber of reservations in history: ...");
ReservationData[] rd = request.retrieveReservationH story();
Systemout. println(rd.|ength);

//request. | ogout();

}
el se {

Systemout. println("Couldn't get request");
b

}
catch (APl Exception ae) {

System out . printl n(ae.reason);

}

catch (Exception e) {
Systemout . println("Catched exception: " + e);
e.printStackTrace();

b

Systemexit(0);
b

public Context getNam ngContext () {

Cont ext newCont ext ;

try {
newCont ext = (Context) nctx.|ookup("");
}

catch (Nam ngExcepti on nExc) {
newCont ext = nct Xx;

}s

return newCont ext;

b
public static void main (String[] args) {
if (args.length < 1) {

Systemout. println();
Systemout . println("Usage: SanpleCient <eat_nane>");
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}e Systemexit(1);

sc = new Sanpl el ient(args);
sc.start(args[args.length - 1]);
b

Application Profile

ApplicationProfile.dtd

PR
| * Title: ApplicationProfile

* Description: The ApplicationProfile gives the possibility to
describe an application in detail in the scope of
QS nechani snms (QS offer and request) towards a
QoS enabl ed network. An ApplicationProfile
coll ects protocol information (to know which
ports are used, etc.) and inplenmentation
i nformati on especially codec, and service
conponent infornmation
The i npl enentation informati on describes the
QSRequi renments of the codec/service conponents,
the traffic produced by the codec, and gives
user-friendly descriptions of the different
possible quality |evels.

This information enabl es
1. the presentation towards the end-user of
the application quality levels
2. the request for QS (QoS requirenents and
produced traffic behaviour)
3. the connection to the network |ayer of the
QoS enabl es net wor k

* Copyright: Copyright (c) Anne Thomas

* Conpany: TU Dr esden

* @ut hor: Anne Thonas

* @ mail: Anne. Thomas@ nf . t u- dr esden. de
* @ersion: V11 - 29/ 05/ 2002

*

/
-->
<! ELEMENT ApplicationProfile (Inplenentation+, protocol*)>
<I ATTLI ST ApplicationProfile
name CDATA #REQUI RED
ver si on CDATA #REQUI RED
bui | d CDATA #l MPLI ED
type (Vol P | MULTIMEDI A | STREAM NGVI DEO | STREAM NGAUDI O | STREAM NG
| GAME | OTHER) #REQUI RED
scope (unidirectional | bidirectional | p2p
xdi rectional ) #REQU RED
>

<! ELEMENT | npl enent ati on ( Servi ceConponent, Tr ansport Pr ot ocol *) >
<!--

Applications can inplenent for their service conponents standard
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codecs. Neverthel ess the% interpret the codecs and the produced
traffic for exanple depends directly of the concrete

i npl enentation. Here it is possible to reference application
speci fic Servi ceConponent Profil es nostly based on codecs and
defining quality |evels.

As applications do not allways support all the quality |evels of
t he Servi ceConponent, a reference to the optionlD of the

Servi ceConponent i s necessary.

INote that if all optionlDs are inplenmented, no optionlD
references are necessary.

A transport protocol is associated to each inplenented

Ser vi ceConponent .

<l ELEMENT Ser vi ceConponent (name, optionl D¥)>
<! ATTLI ST Servi ceConponent
file CDATA #REQU RED
>
<! ELEMENT opti onl D (#PCDATA) >
<! ELEMENT nane (#PCDATA) >
<! ELEMENT Transport Protocol (| owerPortNo?, upperPortNo?)>
<I ATTLI ST Transport Protoco
name (UNSPECIFIED | TCP | UDP) "TCP"
>
<! ELEMENT protocol (I owerPortNo?, upperPortNo?,isControl Port?)>
<! ATTLI ST protoco

| name (UNSPECIFIED | RTP | RTSP | RSVP | SIP | SDP | H320 | H321 |

H322 | H323 | H324) "H323"
>
<! ELEMENT i sControl Port (#PCDATA) >
<! ATTLI ST i sControl Port
value (true | false) "fal se"
>

<! ELEMENT | ower Port No (#PCDATA) >

<! ATTLI ST | ower Port No

value (fixed | configurable) "fixed"
>

<! ELEMENT upper Port No (#PCDATA) >

<! ATTLI ST upper Port No

value (fixed | configurable) "fixed"
>

ServiceComponentProfile.dtd

<l--

* Title: Servi ceConponent Profile

* Description: The ServiceConponentProfile gives the possibility
to specify service conponents in the scope of a
QS request towards a QoS enabl ed transport
net wor k. The Servi ceConponent Profile offers
different quality levels for single service
conponents |ike voice, video etc. Therefor beside
the specification the QoS requirenment attributes
in a generic way, it is possible to describe the
offered quality options in a first step at
end-user level, in a second step at network | evel
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The QoS attributes are extended with weights in
order to precise the requirenents.

Except the AQUI LASpecification needed for the
project, every other component of the
specification is generic.

* Copyright: Copyright (c) Anne Thomas

* Conpany: TU Dresden

* @ut hor: Anne Thonas

* @&-nmail: Anne. Thomas@ nf . t u- dr esden. de
* @ersion: 29/ 05/ 2002 V1 - with weights
*/

-->
<! ELEMENT Servi ceConmponent Profile (QSRequirenent, Option+)>

<! ATTLI ST Servi ceConponentProfile
name CDATA #REQUI RED
servi ceConponent (AUDIO | SPEECH | VIDEO | DATA | OTHER) #REQU RED

>

<I--
The QoSRequirenment part of the Servi ceConponentProfile corresponds
to the general QoS requirenents of the service conponent under
whose the service conponent can work properly.

-->

<! ELEMENT QoSRequirenent (naxDelay, naxJitter, maxLoss, bwQuarantee,

ordering) >

<l--
maxDel ay : "one way latency as unit nilliseconds"
maxJitter : "delay variation as unit nilliseconds"”
maxLoss : "packet loss probability as unit percent”
bwQuarantee : "percentage of bandwi dth that is guaranteed"
ordering : "Must the packets be ordered?”

-->

<! ELEMENT naxDel ay (#PCDATA) >
<! ATTLI ST naxDel ay

uni t CDATA #FI XED "ns"

requirenent (veryLow | low | nmedium| high | veryH gh

| notRel evant) "nedi unt

weight (0| 1] 2] 3| 4| 5| 6| 7] 8] 9] 10) "5"
>
<! ELEMENT naxJitter (#PCDATA) >
<I ATTLI ST nmaxJitter

uni t CDATA #FI XED "ns"

requirenent (veryLow | low | medium| high | veryH gh

| notRel evant) "nedi unt

weight (0| 1] 2] 3| 4| 5| 6| 7| 8] 9] 10) "5"
>
<! ELEMENT maxLoss (#PCDATA) >
<I ATTLI ST maxLoss

uni t CDATA #FI XED "percent "

requirenent (veryLow | low | medium| high | veryH gh

| notRel evant) "medi unt

weight (0| 1] 2] 3| 4| 5| 6| 7| 8] 9] 10) "5"
>
<! ELEMENT bwCQuar ant ee (#PCDATA) >
<! ATTLI ST bwCuar ant ee

uni t CDATA #FI XED "percent "

requirenent (veryLow | low | medium| high |
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veryH gh | not Rel evant? " medi_und'
weight™(0| 1| 2| 31 4] 5| 6] 7] 8] 9] 10) "5"

>

<! ELEMENT ordering EMPTY>

<I ATTLI ST ordering

requirenent (true | false) "true"
weight (0| 1] 2] 3| 4| 5| 6| 7| 8] 9] 10) "5"
>
<l--

An Option corresponds to a "quality" level that is proposed by

the inplementation of the service conpoenent, e.g. picture size,

sound quality. An Option consists of the generic so called

Sessi onCharacteristics (the characteristics in the end-user

| anguage) and TrafficSpecification (describing the traffic

produced by the application in qualitative and quantitative

terns, and the AQUI LA dependent AQU LASpecification (technical
information related to the NSs)
-->
<! ELEMENT Option (SessionCharacteristic+, TrafficSpecification?,
AQUI LASpeci fi cati on?) >
<!--

optionl D : explicit identifier of an option. In a service
conponent profile optionlDs should be uni que.

description : adjective, terns describing the service
conponent (e.g. nmedium 4CF ...)

Net wor kSpeed: explicit identifier of a network speed / end-user
equi pnent reference. This NetworkSpeed attribut is
used as an IDthat is ained to be used in
correlation with the End-User Profile. Sone
applications like NetMeeting adapt their traffic to
the end-user equiprment. Therefore it is necessary in
the Servi ceConponentProfile to refer to this
characteristic of the end-user equipnent.

The description of the equi pment of the end-user
profile should be the same as this NetworkSpeed
identifier.

-->

<! ATTLI ST Opti on

opti onl D CDATA #REQUI RED

descri pti on CDATA #l MPLI ED

Net wor kSpeed CDATA #l MPLI ED

Transport Protocol (UNSPECIFIED | TCP | UDP) "TCP"

<! ELEMENT Sessi onCharacteristic (nhane, semantical G oup*)>

<l--

name : of the service conponent (e.g. picture size)
senmantical Goup : semantical group for the service conponent
(e.g. user friendly description, in english)
qualifier : adjective, terns describing the service
conponent (e.g. nedium 4CF ...)
-->
<! ELEMENT nane (#PCDATA) >
<! ELEMENT senantical G oup (description, qualifier*)>
<! ATTLI ST senanti cal G oup
type (Technical | UserFriendly) "UserFriendly"
| anguage (en | de | po| fr | it | es | fi | gr) "en"
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<! ELEMENT qualifier (#PCDATA) > . o
< ELEMENT TrafficSpecification (type+ duration, adaptivity,

burstiness, packetSize, bitRate, flow)>
<I--
type : "type of the traffic”
duration : "living time of the traffic"
adaptivity : "adaptivity of the traffic to the capacity of the
connection (application | evel QoS adaptation)”

burstiness : "burstiness of the traffic"
packet Size : "size ofthe packet"
bitRate : "bit rate"

fl ow . "greediness of the flow'

<! ELEMENT type EMPTY>
<I ATTLI ST type
type (real Tine | nonReal Tinme | stream |
el astic) "nonReal Ti me"
>
<! ELEMENT duration EMPTY>
<I ATTLI ST duration
val ue (shortLiving | |ongLiving)
"short Li vi ng"
>
<! ELEMENT adaptivity EMPTY>
<! ATTLI ST adaptivity
value (true | false) "false"
>
<! ELEMENT bursti ness EMPTY>
<! ATTLI ST bursti ness
value (true | false) "fal se"
>
<! ELEMENT packet Si ze (averagePacket Si ze?, maxi nunPPacket Si ze?,
m ni nunPol i cedUni t ?) >
<! ATTLI ST packet Si ze
variability (constant | variable) "constant"
qualitatively (verySmall | small | nedium| big
| veryBig) "nediunt

<! ELEMENT aver agePacket Si ze (#PCDATA) >
<! ATTLI ST aver agePacket Si ze
uni t CDATA #FI XED " byt es"
qualitatively (verySmall | small | medium| big
| veryBig) "mediun
>
<! ELEMENT maxi nunPacket Si ze (#PCDATA) >
<l ATTLI ST naxi nunPacket Si ze
unit CDATA #FI XED " byt es"
qualitatively (verySmall | small | medium| big
| veryBig) "mediunt
>
<! ELEMENT m ni nunPol i cedUni t (#PCDATA) >
<! ATTLI ST m ni nunPol i cedUni t
unit CDATA #FI XED " byt es"
qualitatively (verySmall | small | medium| big

| veryBig) "mediunt

>
<! ELEMENT bitRate (peakRate?, averageRate)>
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<I ATTLI ST bjtRate .
variability (constant | variable) "constant"

qualitatively (veryLow | low | medium/| high |
veryH gh) "nedi unt

<! ELEMENT peakRat e (#PCDATA) >
<! ATTLI ST peakRate
unit CDATA #FI XED "bit/s"
qualitatively (veryLow | low | medium]| high |
veryH gh) "medi unt
>
<! ELEMENT aver ageRat e (#PCDATA) >
<I ATTLI ST aver ageRate
unit CDATA #FI XED "bit/s"
qualitatively (veryLow | low | medium]| high |
veryH gh) "nedi unf
>
<! ELEMENT f | ow EMPTY>
<! ATTLI ST fl ow
val ue (greedy | non-greedy) "non-greedy"”
>

<! ELEMENT AQUI LASpecification (servicelD, BSP, BSS, m nPU maxPS,

PR SR>
<l--
servicel D : Nane of the AQU LA NS
BSP . bucket size for PR (bytes)
BSS : bucket size for SR (bytes)
m nPU : mninmumpoliced unit (bytes)
maxPS : maxi mum (al | oned) packet size (bytes)
PR . peak rate (bit/s)
SR . sustainable rate (bit/s)
EAR . Expected Average Rate (bit/s) - Not used
PRL : first threshold for bilevel (bit/s) - Not used
PR2 : second threshold for bilevel (bit/s) - Not used

<! ELEMENT servi cel D EMPTY>
<! ATTLI ST servicelD

value (PCBR| PVBR| PW | PMC| STD | CUSTQM "STD'
>
<! ELEMENT BSP (#PCDATA) >
<! ATTLI ST BSP

uni t CDATA #FI XED " byt es"
>
<! ELEMENT BSS (#PCDATA) >
<! ATTLI ST BSS

uni t CDATA #FI XED " byt es"
>
<! ELEMENT m nPU (#PCDATA) >
<I ATTLI ST m nPU

uni t CDATA #FI XED " byt es"
>
<! ELEMENT nmaxPS (#PCDATA) >
<! ATTLI ST maxPS

uni t CDATA #FI XED " byt es"
>
<! ELEMENT PR (#PCDATA) >
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<! ATTLI ST PR .
uni t CDATA #FI XED "bit/s"

>
<! ELEMENT SR (#PCDATA) >
<! ATTLI ST SR
unit CDATA #FI XED "bit/s"
>

<! ELEMENT descri pti on (#PCDATA) >

Example for Application Profile: NetMeeting_3.01_AppProfile_v0l.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<! DOCTYPE ApplicationProfile PUBLI C "Net Meet i ng 3. 01"
"../dtd/ ApplicationProfilevil. dtd">
<l--
Application Profile for NetMeeting
Version: 12/12/2002
Changes: No proxy but port nunbers for TCP
-->
<ApplicationProfile bui | d="4. 4. 3388" t ype="MJLTI MEDI A" ver si on="3. 01"
nanme="Net Meeti ng" scope="xdirectional ">
<l npl enent ati on>
<Servi ceConponent fil e="NetMeeting_3.01_Video_vO1.xm ">
<nane>Net Meeti ng_3. 01_Vi deo_v01</ nane>
</ Ser vi ceConponent >
<Transport Prot ocol name="TCP">
<l ower Por t No>0</ | ower Por t No>
<upper Por t No>65535</ upper Por t No>
</ Transport Pr ot ocol >
</ | npl enment ati on>
<| npl enent ati on>
<Servi ceConmponent file="Net Meeting_3.01_Audi o_v01. xm ">
<nane>Net Meeti ng_3. 01_Audi o_v01</ nane>
</ Ser vi ceConponent >
<Transport Prot ocol nanme="TCP">
<| ower Por t No>0</ | ower Por t No>
<upper Por t No>65535</ upper Port No>
</ Transport Pr ot ocol >
</ I npl erment ati on>
<prot ocol nane="H323">
<i sControl Port val ue="true"/>
</ pr ot ocol >
<pr ot ocol nanme="RTP">
<isControl Port val ue="fal se"/>
</ pr ot ocol >
</ Appli cationProfil e>

Example for Service Component Profile: NetMeeting_3.01_Video_v01.xml

<?xm version="1.0" encodi ng="UTF-8"?>

<! DOCTYPE Servi ceConmponent Profil e PUBLI C "Net Meeting_3.01_Video_vO1"

"../dtd/ Servi ceConmponent Profil eVl. dtd">

<Ser vi ceConponent Profi | e name="Net Meeti ng_3. 01_Vi deo_v01" servi ceConponent =" VI DEO' >
<QoSRequi r enmrent >
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<maxDel ay unit="nps" requirenent="high" weight="1">1200</ maxDel a¥>
<maxJitter unit="ms" requirement="1ow wel 8ht ="3">120</ maxJi tt ef >

<maxLoss unit="percent" requirenment="nedi um' wei ght ="5">10</ maxLoss>
<bwCQuar ant ee unit="percent" requirenent="high" wei ght="8">0</bwQuar ant ee>
<ordering wei ght="8" requirenent="true"/>
</ QoSRequi r enent >
<Qption opti onl D="1" descri ption="vi deo | ow quality scenari 0"
Net wor kSpeed="56kBi t/s Mdodem? Transport Protocol ="TCP" >
<Sessi onChar acteri stic>
<nane>vi deo quality</nane>
<semanti cal G oup type="UserFriendly" | anguage="en">
<descri pti on>Vi deo qual i ty</descri ption>
<qualifier>very low quality (28.8kBit/s)</qualifier>
</ semant i cal G oup>
<semanti cal G oup type="UserFriendl y" | anguage="de">
<descri pti on>Vi deo- Qual i t & </ descri pti on>

<qualifier>sehr niedrige Qualitat (28.8kBit/s)</qualifier>

</ semant i cal G oup>
</ Sessi onChar acteri stic>
<TrafficSpecification>
<type type="el astic"/>
<duration val ue="| ongLi vi ng"/ >
<adaptivity value="fal se"/>
<burstiness val ue="true"/>
<packet Si ze qualitativel y="medi uni' variability="vari abl e">
<aver agePacket Si ze qual i tativel y="nedi unf' unit="bytes"/>
<maxi munPacket Si ze qualitativel y="nedi unt unit="bytes"/>
<m ni munPol i cedUnit qualitatively="snall" unit="bytes"/>
</ packet Si ze>
<bitRate qualitativel y="high" variability="variable">
<peakRat e qualitativel y="medi unf unit="bit/s"/>
<averageRate qualitativel y="medi um' unit="bit/s"/>
</ bi t Rat e>
<fl ow val ue="greedy"/>
</ TrafficSpecification>
<AQUI LASpeci fi cati on>
<servicel D val ue="PVBR'/ >
<BSP uni t =" byt es" >2000</ BSP>
<BSS uni t =" byt es" >2048</ BSS>
<m nPU uni t =" byt es" >60</ m nPU>
<maxPS uni t =" byt es" >1500</ naxPS>
<PR uni t ="bi t/ s">28800</ PR>
<SR uni t="bi t/s">19200</ SR>
</ AQUI LASpeci fi cati on>
</ Opti on>
<Option opti onl D="2" descri ption="vi deo nmedi um quality scenari 0"
Net wor kSpeed="1SDN / Dual |SDN' Transport Protocol ="TCP">
<Sessi onChar act eri stic>
<name>vi deo quality</name>
<semanti cal G oup type="UserFriendl y" | anguage="en">
<descri ption>Vi deo quality</description>
<qual i fier>nmediumqual ity (64kBits/s)</qualifier>
</ semanti cal G oup>
<semanti cal G oup type="UserFriendly" | anguage="de">
<descri pti on>Vi deo- Qual i t & </ descri pti on>
<qualifier>nittlere Qualitat (64kBit/s)</qualifier>
</ semant i cal G oup>
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</ Sessj onChar acterijstic>
<TrafficSpecification>

<type type="el astic"/>
<duration val ue="| ongLi vi ng"/ >
<adaptivity value="fal se"/>
<burstiness val ue="true"/>
<packet Si ze qualitativel y="nmedi um variability="variabl e">
<aver agePacket Si ze qualitativel y="nedi unf unit="bytes"/>
<maxi munPacket Si ze qualitativel y="big" unit="bytes"/>
<m ni nunPol i cedUnit qualitativel y="nedi unt unit="bytes"/>
</ packet Si ze>
<bitRate qualitativel y="high" variability="variable">
<peakRate qualitativel y="high" unit="bit/s"/>
<averageRate qualitativel y="nedi uni unit="bit/s"/>
</ bi t Rat e>
<fl ow val ue="greedy"/ >
</ TrafficSpecification>
<AQUI LASpeci fi cati on>
<servicel D val ue="PVBR'/ >
<BSP uni t =" byt es" >2000</ BSP>
<BSS uni t =" byt es" >4048</ BSS>
<m nPU uni t =" byt es" >60</ m nPU>
<maxPS uni t =" byt es" >1500</ naxPS>
<PR uni t ="bi t/s">64000</ PR>
<SR uni t ="bi t/s">48000</ SR>
</ AQUI LASpeci fi cati on>

</ Opti on>

<Option optionl D="3" description="video high quality scenario" Networ kSpeed="Cabl e
Modem / DSL / LAN' Transport Protocol =" TCP">
<Sessi onChar acteri stic>
<name>vi deo quality</name>
<semanti cal G oup type="UserFriendl y" | anguage="en">
<descri pti on>Vi deo qual i ty</descri ption>
<qualifier>high quality (160kBits/s)</qualifier>
</ semant i cal G oup>
<semanti cal G oup type="UserFriendl y" | anguage="de">
<descri pti on>Vi deo- Qual i t 4t </ descri pti on>
<qual i fi er>hohe Qualitat (160kBit/s)</qualifier>
</ semant i cal G oup>
</ Sessi onChar acteri stic>
<TrafficSpecification>
<type type="el astic"/>
<dur ation val ue="I ongLi vi ng"/ >
<adaptivity val ue="fal se"/>
<burstiness val ue="true"/>
<packet Si ze qualitativel y="big" variability="variable">
<aver agePacket Si ze qual itativel y="bi g" unit="bytes"/>
<maxi nunPacket Si ze qualitativel y="veryBi g" unit="bytes"/>
<m ni nunPol i cedUnit qualitativel y="nedi unf unit="bytes"/>
</ packet Si ze>
<bitRate qualitativel y="high" variability="variable">
<peakRate qualitativel y="high" unit="bit/s"/>
<averageRate qualitativel y="high" unit="bit/s"/>
</ bi t Rat e>
<fl ow val ue="greedy"/ >
</ TrafficSpecification>
<AQUI LASpeci fi cati on>

Page 92 of 99




\ | ST-1999-10077-WP2.2-TUD-2203-PU-R/b1

A60| LA User Guide for End-user Application Toolkit

<servi cel D val ue= R'/[>
<BSP uni t =" byt es" >2000</ BSP>

<BSS uni t =" byt es" >5120</ BSS>
<m nPU uni t =" byt es" >60</ m nPU>
<maxPS uni t =" byt es" >1500</ naxPS>
<PR uni t="hi t/s">160000</ PR>
<SR uni t ="bi t/s">75000</ SR>
</ AQUI LASpeci fi cati on>
</ Opti on>
</ Servi ceConponent Profi | e>

EAT Script

EATScript.dtd

<l--
Title: EAT Script DID<p>
Description: Script for the EAT<p>
Copyri ght: Copyright (c¢) Fal k Fuenfstueck<p>

Conpany: TUD<p>
@ut hor Fal k Fuenf st ueck
@er si on 2nd trial 1.6 08/05/2002

>

<! ELEMENT EATScript (Ilnport?, (Logi n| Request| Rel ease| Logout)*) >
<! ELEMENT | nport (I nportLogin, | nportRequest*)*>
<! ELEMENT | nport Logi n EMPTY>
<! ATTLI ST | nport Logi n
Logi nNarme | D #REQUI RED
Passwor d CDATA #REQUI RED
>
<! ELEMENT I nport Request EMPTY>
<! ATTLI ST | nport Request

| Logi nNane | DREF #REQUI RED

Request | d | D #REQUI RED
>
<! ELEMENT Logi n EMPTY>
<! ATTLI ST Login
Logi nNarne | D #REQUI RED
Passwor d CDATA #REQUI RED
>
<! ELEMENT Request (Request Spec+)>
<I ATTLI ST Request
Logi nNare | DREF #REQUI RED
Request | d | D #REQUI RED
Proxyl d CDATA #l MPLI ED
>
<! ELEMENT Request Spec ( Networ kServi ce, SLS) >
<! ELEMENT Net wor kServi ce EMPTY>
<! ATTLI ST Networ kServi ce
Serviceld (PCBR| PYBR| PW | PMC | STD | CUSTQW "STD'
>
<! ELEMENT SLS (Scope, Fl ow, Traf fi cSpec, QSSpec?, Schedul e?) >
<! ELEMENT Scope EMPTY>
<! ATTLI ST Scope
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>Reservati onStyle (p2p | p2a | p2m| a2p) "p2p"

<! ELEMENT Fl ow ( Sour ce, Desti nati on, Protocol | d, DSCP) >
<! ELEMENT TrafficSpec (PR BSP, SR BSS, mM >
<! ELEMENT QoSSpec (MaxDel ay, MaxJi tter, MaxLoss, Bw@uar ant ee, Or deri ng) >
<! ELEMENT Schedul e (DateTi me, Duration, I dl e, Cycl es) >
<! ELEMENT Source (Address)>
<! ELEMENT Desti nation (Address)>
<! ELEMENT Protocol I d (#PCDATA) >
<! ELEMENT DSCP (#PCDATA) >
<! ELEMENT Address (| PAddress, Net Mask, Lower Port Nunber , Upper Por t Nunber ) >
<! ELEMENT | PAddr ess (#PCDATA) >
<! ELEMENT Net Mask (#PCDATA) >
<! ELEMENT Lower Port Nunber (#PCDATA) >
<! ELEMENT Upper Port Nunber (#PCDATA) >
<! ELEMENT PR (#PCDATA) >
<! ATTLI ST PR
Unit CDATA #FI XED "bit/s"
>
<! ELEMENT BSP (#PCDATA) >
<! ATTLI ST BSP
Uni t CDATA #FI XED " byt es"
>
<! ELEMENT SR (#PCDATA) >
<! ATTLI ST SR
Unit CDATA #FI XED "bit/s"
>
<! ELEMENT BSS (#PCDATA) >
<! ATTLI ST BSS
Uni t CDATA #FI XED " byt es"
>
<! ELEMENT m ( #PCDATA) >
<! ATTLIST m
Unit CDATA #FI XED " byt es"
>
<! ELEMENT M ( #PCDATA) >
<I ATTLI ST M
Uni t CDATA #FI XED " byt es"
>
<! ELEMENT MaxDel ay (#PCDATA) >
<! ATTLI ST MaxDel ay
Uni t CDATA #FI XED "ns"
>
<! ELEMENT MaxJitter (#PCDATA)>
<! ATTLI ST MaxJitter

Unit CDATA #FI XED "percent"

>
<! ELEMENT MaxLoss (#PCDATA) >
<! ATTLI ST MaxLoss

Unit CDATA #FI XED "percent"
>
<! ELEMENT BwGuar ant ee (#PCDATA) >
<! ATTLI ST BwCuar ant ee

Unit CDATA #FI XED "percent"
>
<! ELEMENT Ordering EMPTY>
<I ATTLI ST O dering
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>Packet0deri ng (true | false) "true"

<! ELEMENT Dat eTi me (#PCDATA) >
<! ELEMENT Dur ati on (#PCDATA) >
<! ELEMENT | dl e (#PCDATA) >
<! ELEMENT Cycl es (#PCDATA) >
<! ELEMENT Rel ease EMPTY>
<l ATTLI ST Rel ease
Request | d | DREF #REQUI RED
>
<! ELEMENT Logout EMPTY>
<! ATTLI ST Logout
Logi nNarme | DREF #REQUI RED
>

Example.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<! DCCTYPE EATScri pt SYSTEM "../dtd/ EATScript.dtd">

<EATScri pt >
<l-- Login user w: -->
<Logi n Logi nNane="wi " Passwor d="gehei ni'/ >
<l-- First request is for PMC -->

<Request Logi nNane="wi " Request|d="wi 01" Proxyld="2">
<Request Spec>
<Net wor kServi ce Servi cel d="PMC'/ >
<SLS>
<Scope ReservationStyl e="p2a"/>
<Fl ow>
<Sour ce>
<Addr ess>
<| PAddr ess>192. 168. 94. 0</ | PAddr ess>
<Net Mask>255. 255. 255. 0</ Net Mask>
<Lower Por t Nunber >0</ Lower Por t Nunber >
<Upper Por t Nunber >0</ Upper Por t Nunber >
</ Addr ess>
</ Sour ce>
<Desti nati on>
<Addr ess>
<| PAddr ess>- 1</ | PAddr ess>
<Net Mask>- 1</ Net Mask>
<Lower Por t Nunber >0</ Lower Por t Nunber >
<Upper Por t Nunber >0</ Upper Por t Nunber >
</ Addr ess>
</ Desti nati on>
<Pr ot ocol | d>0</ Pr ot ocol | d>
<DSCP>0</ DSCP>
</ Fl ow>
<Traffi cSpec>
<PR Unit="hit/s">100</ PR>
<BSP Uni t =" byt es" >1024</ BSP>
<SR Uni t ="bi t/s">50</ SR>
<BSS Uni t =" byt es" >1000</ BSS>

<m Uni t =" byt es" >40</ n»

<M Uni t =" byt es" >512</ M>
</ Tr af fi cSpec>
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<Schedul e>, .
<Dat eTi me>0</ Dat eTi ne>

<Dur at i on>0</ Dur at i on>
<l dl e>0</ 1 dl e>
<Cycl es>0</ Cycl es>

</ Schedul e>
</ SLS>
</ Request Spec>
</ Request >
<l-- Second request is for PMWM (bidirectional): -->

<Request Logi nNane="w " Request|d="wi 02">
<Request Spec>
<Net wor kServi ce Servi cel d="PW'/ >
<SLS>
<Scope ReservationStyl e="p2p"/>
<Fl ow>
<Sour ce>
<Addr ess>
<| PAddr ess>192. 168. 94. 0</ | PAddr ess>
<Net Mask>255. 255. 255. 0</ Net Mask>
<Lower Por t Nunber >0</ Lower Por t Nunber >
<Upper Por t Nunber >0</ Upper Por t Nunber >
</ Addr ess>
</ Sour ce>
<Desti nati on>
<Addr ess>
<| PAddr ess>192. 168. 95. 0</ | PAddr ess>
<Net Mask>255. 255. 255. 0</ Net Mask>
<Lower Por t Nunber >0</ Lower Por t Nunber >
<Upper Por t Nunber >0</ Upper Por t Nunber >
</ Addr ess>
</ Desti nati on>
<Pr ot ocol | d>0</ Pr ot ocol | d>
<DSCP>0</ DSCP>
</ Fl ow>
<Traf fi cSpec>
<PR Unit="bit/s">- 1</ PR>
<BSP Uni t =" byt es" >- 1</ BSP>
<SR Unit="hit/s">1000</ SR>
<BSS Uni t =" byt es" >- 1</ BSS>
<m Uni t =" byt es" >40</ >
<M Uni t =" byt es" >512</ M>
</ Tr af fi cSpec>
<Schedul e>
<Dat eTi me>0</ Dat eTi ne>
<Dur at i on>0</ Dur ati on>
<l dl e>0</ 1 dl e>
<Cycl es>0</ Cycl es>
</ Schedul e>
</ SLS>
</ Request Spec>
<Request Spec>
<Net wor kSer vi ce Servicel d="PW'/ >
<SLS>
<Scope ReservationStyl e="p2p"/>
<Fl ow>
<Sour ce>
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<Addr ess>
<| PAddr ess>192. 168. 95. 0</ | PAddr ess>

<Net Mask>255. 255. 255. 0</ Net Mask>
<Lower Por t Nunber >0</ Lower Por t Nunber >
<Upper Por t Nunber >0</ Upper Por t Nunber >
</ Addr ess>
</ Sour ce>

<Desti nati on>

<Addr ess>
<| PAddr ess>192. 168. 94. 0</ | PAddr ess>
<Net Mask>255. 255. 255. 0</ Net Mask>
<Lower Por t Nunber >0</ Lower Por t Nunber >
<Upper Por t Nunber >0</ Upper Por t Nunber >
</ Addr ess>
</ Desti nati on>
<Pr ot ocol | d>0</ Pr ot ocol | d>
<DSCP>0</ DSCP>
</ Fl ow>
<Traffi cSpec>
<PR Unit="bhit/s"> 1</ PR>
<BSP Uni t =" byt es" >- 1</ BSP>
<SR Uni t="hi t/s">1000</ SR>
<BSS Uni t =" byt es" >- 1</ BSS>
<m Uni t =" byt es" >40</ n»
<M Uni t =" byt es" >512</ M>
</ Tr af fi cSpec>
<Schedul e>
<Dat eTi me>0</ Dat eTi ne>
<Dur at i on>0</ Dur ati on>
<l dl e>0</ | dl e>
<Cycl es>0</ Cycl es>
</ Schedul e>
</ SLS>
</ Request Spec>
</ Request >
<l-- Release the first reservation: -->
<Rel ease Request|d="w 01"/>
</ EATScri pt >

Examplel.xml

<?xm version="1.0" encodi ng="UTF- 8" ?>
<! DOCTYPE EATScri pt SYSTEM "../dtd/ EATScript.dtd">
<EATScri pt >
<l-- Re-login and re-identify the second request: -->
<l nport >
<l nport Logi n Logi nNanme="wi " Passwor d="gehei m'/ >
<l nport Request Logi nNarme="wi " Request|d="w 02"/ >
</l nport>
<!-- Rel ease the second reservation: -->
<Rel ease Request|d="w 02"/>
<l-- My be logout the user -->
<Logout Logi nNane="w "/>
</ EATScri pt >
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EAT & Proxy configuration

eat.dtd

<l--
Title: EAT settings DTD<p>
Description: Settings for the EAT<p>
Copyri ght: Copyright (c) Fal k Fuenfstueck<p>

Conpany: TUD<p>
@ut hor Fal k Fuenf st ueck
@ersion 2nd trial 1.1 23/01/02

>

<! ELEMENT EATSettings (Database?, ApplicationProfiles)>
<! ATTLI ST EATSetti ngs

ACANane CDATA #REQUI RED
>
<! ELEMENT Dat abase EMPTY>
<! ATTLI ST Dat abase
URL CDATA #REQUI RED
User CDATA #| MPLI ED
Password CDATA #l MPLI ED
>
<! ELEMENT ApplicationProfiles (Profile)*>
<! ATTLI ST ApplicationProfiles
Pat h CDATA #REQUI RED
>
<! ELEMENT Profil e (#PCDATA)>

Example: eat_dresden.xml

<?xm version="1.0" encodi ng="UTF-8" ?>
<! DOCTYPE EATSettings SYSTEM "../dtd/eat.dtd">
<EATSet ti ngs ACANane="aca_dresden">
<Dat abase URL="nysql://141.76.72.113/reservation_history" User="root"/>
<ApplicationProfiles Path="cn=appProfile, cn=eat, cn=rcl">
<Profil e>Net Meeting_3. 01_AppProfile_vOl</Profil e>
<Profil e>0O DS- Gane_AppProfil e_v0l</Profil e>
<Profil e>Real System 8. 5_AppProfil e_v0l</Profil e>
</ Appl i cationProfil es>
</ EATSet ti ngs>

proxy.dtd

<l--
Title: Proxy settings DTD<p>
Description: Settings for App Proxy<p>
Copyri ght: Copyright (c) Fal k Fuenfstueck<p>

Conpany: TUD<p>
@ut hor Fal k Fuenf st ueck
@ersion 2nd trial 1.2 29/05/02

>

<! ELEMENT ProxySettings (Proxyl D, Protocol, Ful | Nare?, Cont rol Port?)>
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<lA'I'I'LI ST Pro Settin

TA #RE IRED
>

<! ELEMENT Proxyl D (#PCDATA) >

<l-- Protocol corresponds to the protocol
protocol description in the proxy.idl -->
<! ELEMENT Prot ocol (#PCDATA) >

<! ELEMENT Ful | Narre (#PCDATA) >
<! ELEMENT Control Port (#PCDATA)>

nane in the application profile AND the

Example: sip_dresden.xml

<?xm version="1.0" encodi ng="UTF-8" ?>
<! DOCTYPE ProxySettings SYSTEM "../dtd/proxy.dtd">
<ProxySetti ngs EATNane="eat dresden">
<Pr oxyl D>1</ Pr oxy| D>
<Pr ot ocol >SI P</ Pr ot ocol >
<Ful | Nane>SI P Proxy</ Ful | Narme>
<Cont r ol Port >5060</ Cont r ol Port >
</ ProxySettings>
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