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Introduction

e Motivations

— A continuous evolution of the area has to be fadid:

» network technologies are changing,
* new technologies come up,

» existing technologies live together,
» the provided services are changing,

* new services come up.

— The above factors imply significant changes inrtevork architecture.
* Main objectives

— The applied network model has to be flexible emoiogadopt later introduced technologies and
modifications.

— The tool has to be flexible enough to adopt ldeareloped methods and algorithms.
— More directions of the application has to be asisizd:

» design of large scale, realistic, operating nek&o
» support of the education,

» support of research.
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Modeling approaches

* The networks to be designed are multi-layer nekaror

— the layers are formed on the basis of client-sereonnections, that exist between the
network entities,

— the layers do not always represent the technablgyers, but also logical levels can be
introduced in modeling.

* Tools are using different approaches:

— Appropriate models:
» the model is created for the support of one spewthod or algorithm,
— Frameworks:

* more methods are supported by the same model,
» case 1: the network model is used directly byallgerithms,
» case 2: the algorithms use their own model, theegt @reated according to the network model,

» case 3: the network model is used by the algosttout its inside structure is hidden behind well
defined interfaces.
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Structure and main components of the tool
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synchrony between the inner
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Network model and design algorithms

FLEXPLANET is a framework case 2, i.e., it separdtesnetwork model from
the algorithms.

The netmodel is constructed for storing the infororabout the network. It
considers the design aspects instead of the record apprban operator.

The algorithms
— work on their own data structures,
— run effectively,
— need an adaptor to use the information storeldemétmodel.

Generic models can be applied by more than oneitiges.

The methods can be implemented independently thentool and can be of
any concept, e.g. graph based, LP, combinatoric etc.

Commercial or free tools and frameworks can beesidbd too, e.g. Lemon,
CPLEX, Gecode.
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Flexible network model

Main requirements for the netmodel:

multi-layer network architectures have to be sufgah
flexible extension of the network description wiéw layers and technologies has to be provided,
network information has to be stored in a desiggnted manner,

beside the network links, modeling node equipmantstheir internal configuration is required.

The basic concept is a layered graph.

Beside the node and link type network entitiesrtiuglel defines also rules for storing structural
connection options:

link rules that define the layers and their cotingg opportunities,
node rules that identify the equipment, cardstspetic. and their connectivity opportunities,

node-link rules that describe the possible nodledbnnectivity opportunities.

Flexibility is provided by

Object oriented structure, where new entity tygas be inserted in the model easily due to theritamee
options.

Generic hierarchy concept.

Using the additional information set that can tdéeal to the entities.
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/Components of the model
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Generic hierarchy concept

* The direct server elements realizing a
network link are listed in Block object
called theExtensionof the link.

 The main idea of the generic structure is to L3 ® D1
store beside Links also Nodes and other G
embedded Blocks in the Extension. This is = L@ D2
Implemented by using the NElement type as s L5
basis of inheritance. ©7® o

« New types of blocks can be introduced for | Ll[ ([ oo ) |[Bimm }
general and special networking schemes.

* An example: multicast demand

E Serial Block
@ Parallel Block
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Summary

« There is a permanent need for planning and arsapfsxisting networks, provisioning of new
demands, installing new components in the netwammkl, study possible networking options.

« To fulfill all these requirements, a flexible dgstool is needed, that is based on a flexible
network model.

« FLEXPLANET, the presented modeling, design andyamatool makes it possible to consider real
size operating networks using existing technolggassle supports the introduction of future
networking options.

* The main properties that provide the flexibilityea

— the separation of the network model and the datatares, that the algorithms work on,
— the object oriented design of the model,

— the generic server-client hierarchy descriptialized with the concept of Extension.
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