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Mission

The mission of the Distributed Systems and Networking Virtual Laboratory (DSNET) is to perform
outstanding research in the fields of Computer Networks, Distributed Systems, Distributed Embedded
Systems, and their theoretical basis, to provide high quality university level courses, to facilitates joint
research efforts between academia and industry, and to engage in multidisciplinary research efforts with
other academic units and regional institutions.

The laboratory and its members have successfully participated in research efforts in different fields of
electronic and computer engineering, such as: design and development of communication firmware and
peripheral drivers for microcontroller systems; design and development of communication protocols for
embedded systems; design and analysis of multi-tier models for realization of distributed monitoring and
control systems; electronic tools for signal and data processing from medical instruments; design and
analysis of wireless protocols; simulation and modelling of distributed systems’ communication, mobile
computing, wireless sensors networks, e-health and m-health, cloud computing technologies, M2M, and
loT.
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Projects

Investigation of methods and tools for application of cloud technologies in the measurement and control in
the power system

The main objective of the project is the investigation and adaptation of cloud technologies for the design
and development of industrial information systems in the power system. Is envisaged to propose methods,
hardware and software based on Web services and Web applications to build a distributed system for
monitoring and control of electrical power such SCADA and related electronic records for the values of the
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quantities, archiving, tools for information analysis and processing. Expected applications results will
support the successful integration of the information and communications technologies in the power system
of Bulgaria in accordance with European standards and directives.

Modern approaches in the design of clinical information system (CIS) for observation of pediatric surgery
diseases. (PedSurqgCIS)

The goal of the proposed project is analysis, design, and implementation of SOA-based clinical information
system for tracking of children with surgery diseases. The development of methods and software tools,
based on web services and Internet applications for building distributed CIS and related EPR, clinical
archives, algorithms and modules for analysis of treatment-diagnosis data are envisioned in the project.

Web Services and Data Integration in Distributed Information Systems in Internet Environment

(Finished) This project was funded by the National Science Fund of Bulgaria. Key goal of the project is the
analysis of the latest technologies in web services and their integration and adaptation in distributed
automation, based on controllers with embedded TCP/IP stack and Web server. For this purpose, a model
of information flow and representation in distributed automation systems will be developed, employing the
standards of e-business, working on HTTP/TCP. Modules and libraries for integration of Web services in
distributed embedded systems will be developed and exposed.

Analysis of attacks and methods for securing Web services in global networks

(Finished) This project is funded by the National Science Fund of Bulgaria. The main goals of the project
are analysis of the current state of attacks and security mechanisms for protection of Web services,
modeling and implementation of proxy services and modules based on existing standards and
technologies, and realization of experimental test-bed distributed information system for monitoring the
access to integrated web services.

Investigation of technologies for development of web-based systems for measurement and control of
electric power systems (WebEESYS)

(Finished) Main goal of the project is analysis of energy management systems and the potential of web
applications in this filed. Investigation of web-enabled energy management systems and protocols for
information interactions between measurement units will be made. Development of libraries and modules
for web service integration in the energy management systems will be made, based on controllers with
TCP/IP stack and state-of-the-art technologies.

Experimental environment for analysis of protocols and processes in multi-tiered Web-based personal
health systems

(Finished) The goal of the project is to build an experimental environment for test-bed analysis of different
protocols and processes in the individual tiers of one multi-tier web-based personal health system. The
following scientific tasks will be considered in pursuing the given goal:

1. Building a test-bed for analysis of application and communication protocols and various
parameters of Body Sensor Networks (BSN). These will require realization of a prototype of personal
monitor (BSN coordinator), formation of wireless network from different medical sensors, definition of
protocols and procedures in BSN.

2. Analysis of time-related parameters in one multi-tier web-based PHS and components of delay in
the individual tiers, both using mathematical and simulation tools.

HOCFIT (Home Control on Fingertips)

(Finished) This project is part of the IEEE Sixth Annual Computer Society International Design Competition
(CSIDC'05). The main goal of the project was to propose an open and easily extendable system for home
automation.
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