
RESEARCH CENTRE ON SYSTEMS SOFTWARE AND NETWORKS IN TELECOMMUNICATION (CCSRST)

Basic domain: Electronics, Telecommunications and Information Technology

Main Research Directions: 


2.1 Architectures, networks technologies, systems and services for Future Internet
2.2 Software for connectivity resources management and control, quality of services, content distribution, virtualisation.
2.2 Access and transport technologies in heterogeneous integrated networks for fixed and mobile communications
2.3 Processing subsystems for real time and distributed systems

Priority research areas

3.1. New architectures and software technologies for "Future Internet", including :content aware networks, Software Defined Networking (SDN), Network Function Virtualization, (NFV), Content Centric Networking(CCN), Content/media delivery systems,  selective security topics. 
3.2. Multi-domain management systems (for quality assurance services in integrated networks, security, XML-based technologies, communications group, autonomic management, client-server communication in cooperation with "peer to peer" - P2P communication).
3.3. New programming languages for SDN and NFV.
3.4. Optimizations in L1-L3 level technologies for local, access and aggregation networks (wired or wireless), fixed or mobile.  Integration of access technologies in “end to end” architecture (channel allocation in wireless networks, cross-layer optimization, intelligent routing, MAC-level processing, multi-node radio networks - "mesh", horizontal mobility, mobility between different technologies, sensor networks, security, access, etc.).
3.5. Systems and networks applicable in rural and urban environments for communities’ communications, Internet access networks for administration, tele-surveillance, and traffic control. Virtualization techniques for optimizing the use of hardware infrastructure and reduce energy consumption.
3.6. Processing subsystems for lower levels of layered architectures (real time systems for equalization, adaptation, physical layer interfaces, filtering, modulation, multiplexing, encoding / transcoding, etc.)
CCSRST resources
Human resources

10 researchers (UPB), 3 associate researchers, 4 Ph. D students

Equipment and Software
· Development platforms (deployed in four laboratories) for networks (local, access, core network) and services based on different networking technologies: IEEE802.3, ADSL, IEEE 802.16, IEEE 802.11, MPLS, IP,  optical.

·  40 workstations (some of them playing roles of terminals producers/consumers of information for high level services).
· Interconnection to other networks via RoEduNet national university network 

· Data centre supporting Software Defined Networking (SDN) and Network Function Virtualisation (NFV) developments- in construction.

· Software tools for networking and services development
Software simulation platforms and simulation models based on languages: SDL/RTDS,OPNET, NS2/3, Omnet++, etc.
Digital Signal Processors  (DSP) and microcontroller  evaluation board (Analog Devices- ADSP218x, BF5xx, Atmel , Infineon)
Software licenses for Integrated Development Environments of signal processing  and real-time systems (Visual DSP ++, CodeVision)


Partnerships and expected results 

CCSRST will continue participation in European research international and national projects with mixed consortia, to contribute to solutions for selected topics among those mentioned at bullets 3.1—3.6.
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Phone/Fax: +4-021-316 96 31

Phone: +4-021 402 48 27

E-mail: Eugen.Borcoci@elcom.pub.ro
Prof.dr.ing Sorin Zoican – executive manager, 

1-3 Iuliu Maniu Avenue, Building LEU - room A309
E-mail: Sorin.Zoican @elcom.pub.ro
Web site: http://www.elcom.pub.ro/ccsrst/
Samples of relevant international research projects

1. European research project DISEDAN  CHIST-ERA (2014-2015)
Contract UEFISCDI - CHIST_ERA 3 / 01.06.2014, Project code 3-CHIST-ERA - C3N (service and user-based DIstributed SElection of content streaming source and Dual AdaptatioN), www.chistera.eu/projects/disedan, www.elcom.pub.ro/disedan
The DISEDAN is a small European project including three European Partners.

The  DISEDAN  proposes a light evolutionary “Content Aware Networking” (CAN) architecture, to improve the media delivery via Internet.  The business model (involved actors and actions between them) is flexible and can be applied in various configurations by the operators and/or service providers, with low investments. The main actors entities are: service provider (SP), content servers (CS) and end users (EU).

The project proposes two innovative concepts that improve the current streaming systems. The first one is a two-step  server selection mechanism  based on cooperation between Service Provider and End User making   use   of   innovative   algorithms   that   consider   context  and content-awareness.  The second is a dual adaptation mechanism (based on Dynamic Adaptive streaming over HTTP- DASH ) active during media session that combines the advantages of media adaptation and content server handover in a single solution.

The proposed streaming system can function as a standalone client application, without any modifications applied to the SP, as long as the SP provides a list of available and appropriate servers to the client. If, additionally, the SP offers  some other additional information helpful for the initial client decision, then an optimized server selection results. The project defines a set of optional Provider side modifications   that   can   further   optimize   server   selection.   The   system design  is backward compatible with legacy systems. 

The project develops clear rules to decide on adaptation actions to perform based on the evaluated current delivery conditions..  A DISEDAN prototype implementation is currently in-progress. The system will be developed in (1) a form of a library allowing for easy creation of streaming clients that benefit from the introduced enhancements and (2) multimedia Description server with advanced content source selection algorithm and extended Multimedia Description.
A summary of specific objectives is presented below.
1. Development of system architecture.
2. Initial server selection phase ( simulation studies and implementation).
3. Dual adapatation phase (simulation and implem,entation).
4. Integration and validation of the solution on a pilot.

5. Dissemination and exploitation of the project results.
        The UPB team contributions consist in: initial requirements collection and architecture definitions; initial server selection in several scenarios (simulation studies foir large environments and in parallel,  implementation at SP, CS and EU sides); development of a testbed in UPB premises (multi-domain core and and access network plus one SP and  several CS and EU entities) integration of software modules provided by other opartners, and final validation and tests.
2. European Integrated Project ALICANTE, FP7-IP, Nr. 248652, 2010-2013 "Media Ecosystem Ubiquitous Content-Aware Deployment through Network Environments" with 20 partners (industry, research, universities, telecommunication operators, SME). (http://www.ict-alicante.eu)

The ALICANTE project proposed an  open and modular architecture and then implemented a prototype for a multi-domain networked “Media Ecosystem” mainly oriented to the media content distribution (but not limited to that).,  The solution is based on a flexible cooperation between Service/Content Providers(SP/CP), Network Operators (NO), and End-Users, finally enabling EUs to access to offered multimedia services in various contexts, and also to share and deliver their own content dynamically, seamlessly, and transparently to other users. 

ALICANTE’s introduced advanced concepts like Content-awareness to the Network Environment, Network- and User Context-awareness to the Service Environment, and adapted services/content to the End-User for his best possible service experience, taking the role of a consumer and/or a producer. 

The ALICANTE architecture introduces two novel virtual layers on top of the traditional Network layer, i.e. the Content-Aware Network layer (CAN) for network packet processing and the Home-Box layer for the actual content delivery. The innovative components, instantiating the CAN layer are Media-Aware Network Elements (MANE), i.e., CAN-enabled "routers", which, associated with specific managers, offer Content- and Context- awareness, Quality of Service / Experience, security, adaptation and monitoring features, in cooperation with the other elements of the ecosystem. The upper layers constitute the Service Environment, which uses information delivered by the CAN layer and enforces Network-Aware Applications procedures, in addition to user Context-Aware ones. The novel entity Home-Box proposed is a physical and logical entity located at End-User’s premises and gathering Context-Aware, Content-Aware and Network-Aware information essential for instantiating the big picture. ALICANTE develops an open, metadata-driven, interoperable middleware for the adaptation of advanced, distributed media resources to the user's preferences and heterogeneous contexts enabling an increased Quality of Experience. The adaptation is executed at both Home-Box and CAN layers making use of scalable media resources. The validation of the project architecture and concepts has been performed on  a large-scale international pilot.

A  summary of specific objectives is presented below.

1: Design and implementation of an advanced new architecture for networked Media Ecosystems: two novel virtual layers on top of the traditional network layer, one for packet processing (CAN layer) and the other one for content delivery (Home-Box layer).

2: Design and implementation of an User Environment, interacting with the underlying layers, able to satisfy the End-User’s experience with his/her  services’ exploitation; creation of a complete User Profile.

3: Design and implementation of a complete and flexible Service Environment (SE), based on cooperation between the traditional SPs and EUs (through their HBs). The Service Environment: (a) assures the SP the possibility to deploy its services in an enriched manner and (b) offers the End-User the opportunity to become creator and provider of content and services. From technical point of view, the SE assures (1) the delivery of services/content to End-Users and (2) the high level services composition.

4: Design and implementation of a two levels (from hierarchical point of view) system to fully support adaptation of the multimedia flow delivery over multi-domains (CAN – network layer and HB-layer) . This adaptation solution is an open, metadata-driven, interoperable middleware solution for the enhanced, hybrid adaptation of advanced, distributed media resources to the user’s preferences and heterogeneous contexts, enabling an increased Quality of Experience (QoE).
5: Design and implementation of the multi-layered monitoring solution at all defined levels: User, Service, Home-Box, CAN. 
6: Validation of the project architecture and results in a large-scale pilot, in preparation for bringing it to the market. The pilot should be a distributed multi-domain networking environment (several interconnected pilot islands based on different partner locations)

 7: Dissemination and exploitation of the project results by all the consortium partners. Important contributions are envisaged to the standardisation bodies.

8: Perform a detailed market assessment and analysis identifying technological trends, key players, market barriers and drivers and based on these, elaborate the business model to be exploited as strategic marketing approach of the ALICANTE architecture and results. 
The UPB team partially contributed to achieve the Objectives 1, 3, 4, 5, 6 and 7. The UPB team had a major contribution and has been the leader of the important Workpackage 6: “Content-Aware Network Environment”. One of the three final pilot island of the project has been realized in UPB premises and interconnected to other two ( Bordeaux-France, Aveiro- Portugal).
3. European project SMART-NET, FP7-STREP, Nr. 223 937, 2008-2011, "SMART-antenna wireless mesh multimode Network", with 6 partners (industry, research, universities, telecommunication operators, SME). http://cordis.europa.eu/project/rcn/86666_en.html
The SMART-NET has been a Specific Target Research European Project (STREP) including six partners from industry, universities, operators and research centre.

SMART-Net project defined a novel architecture for wireless mesh networks, using smart antennas and studied some analysed advanced protocols and procedures. Smart antennas, traditionally deployed in base stations, have been provided for use with each subscriber unit. The ability to efficiently combine these new antenna capabilities with mesh networking allows the system to provide scalability, reliability and security. This approach is strengthened with advanced routing and scheduling protocols specifically designed for heterogeneous Wireless Mesh Networks.

The SMART-Net architecture has the capabilities to enable efficient cross-layer operations and advanced security. In particular, the project developed an attack-resilient security framework that benefits from the capabilities of smart antennas.

Assessments of the proposed solutions are conducted in a hybrid network environment, interconnecting real and virtual test-beds. Such an approach is well-adapted to study the system behavior in a wide area for specific scenarios, especially when performance and scalability are expected to be major impacts of the project. The technologies envisaged have been IEEE 802.11, 802.15 and 802.16. The simulation part modelled a large network environment, while the physical part has been a small dimension network installed at France Telecom premises.  A combination of fixed and mobile access has been included in the overall pilot
Participation in targeted standardization bodies has been also a task to accomplish the goals of the project and to reach timely, market-oriented standards. SMART-Net contributed to different organizations such as IEEE 802, IETF, ETSI and IEEE P1900. 
The objective will be to allow integration of peer-to-peer communications schemes, smart antennas procedures and cooperative techniques in the next generation of standards. 

The project will also be involved in pre-standardization organizations such as WWRF.

A  summary of specific objectives is presented below.

1. Definition of novel architecture: a hierarchical multiple plane functional architecture. The plane definitions and layers are not new by themselves,however, the distribution of the functions into the network elements and/or hosts has been an open issue in the Wireless Mesh Networks, at starting date of the project.
2. Study and specification of innovative protocols : study of potential improvements to PHY, MAC and Network layers to optimize the performance of the SMART-Net architecture. The project proposed and evaluated innovative network functionalities and protocols allowing to use of smart antennas, mesh networks and the interworking between multiple Radio Access Technologies in an efficient manner. The studies also included V2I mobility scenarios.

3: Testbed deployments, federation and testing: the deployment of testbeds providing experimental facilities open to external researchers and other EU Testbeds. Two types of platform have been made available within the project. First a Real-life Testbed, based on existing prototypes of wireless mesh and ad-hoc radio access technologies, will be deployed so as to allow experiments on a real multimode WMN where subscriber stations are equipped with smart antennas. A simulation testbed interconnected with the first, has been also available, simulating larger topologies. 

4: Dissemination and exploitation of the project results by all the consortium partners. Important contributions are envisaged to the standardisation bodies.

The UPB team partially contributed to achieve the Objectives 1, 2, 3 and 4. The major contribution has been in simulation studies based on OPNET tool, realization of the simulation testbed and interconnection of it to the real-life test-bed via OPNET- SITL technology.
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