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Abstract – In this paper are presented some more important issues from GRID computing history, the 

development at worldwide and European level and also in Romania, a short description and the 

connection with the application GRID – BENCHMARKING. 

The GRID computing concept resembles with the Internet one. The Internet includes a worldwide 

network for data and information. GRID provides a very high level processing power, available 

worldwide. 

GRIDs use available resources at a certain moment on more separated computing systems, interconnected 

by a network (example Internet) in order to solve intensive problems thinking to the execution time or to 

the common resources worldwide. 

By the project financed by Structural Founds The GRID Centre for Resources will join the 

national/European/international network to run its own applications or of the others. 
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1. Introduction 

 

Nowadays science does not exist without PCs. 

Researchers need more and more working speed and 

big volume of information. Often a PC or even a 

super server is not enough for the great number of 

calculations the scientists wish. The PCs power and 

performances increase in an alert way. Even so this 

is not enough, the calculations need and require 

more and more resources and the scientific 

community needs more calculation power, thus 

appeared the GRID Computing. It provides the 

connection between thousands computers, storage 

devices and net units, acting as a whole with 

uncountable resources.[3] 

The Internet appeared at the end of the `60. 

World Wide Web, Linux the operating system, Java 

the programming language, GRID Computing 

appeared at the beginning of the `90. In the last years 

the GRID Computing has developed world wide. 

In 1998 Ian Foster and Carl Kesselman  have 

published a book „ The GRID – Blueprint for a New 

Computing Infrastructure‟. A lot of people consider 

this event as being the beginning of a new era in the 

distributed computing. Foster and Kesselman wished 

to provide distributed resources for public 

transparent use, based on an standardized interface. 

The idea was that people may have easy access to 

the computers power, content and other services. 

Tim Berners-Lee had a similar idea in 1991 when he 
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launched the idea of World Wide Web at CERN 

(Centre European pour Recherché Nuclear) in 

Geneva. [5] 

The GRID Computing concept has passed 

from the research and scientific world into the 

business world, as big companies as IBM, Oracle, 

HP, Dell, Microsoft etc. are investing in this 

technology for the future, existing nowadays more 

different projects. [3] 

The basic idea is world wide development of a 

common resource. 

A priority is the security system for GRID 

success. Creating a common resource at this level 

involves many difficulties at the security and 

implementation level, if we take into consideration 

that resources belong to different persons and 

institutions having different administrative domains, 

using different software and having different access 

and security policies.  

Another novelty is the efficient management 

of GRID resources.  

GRID Computing concept is similar to the 

Internet one. Internet is including a world wide net 

for data and information. GRID provides a very high 

level processing power, available everywhere. [3] 

A GRID represents a distributed 

computational infrastructure allowing the partition 

and the common use of the computing resources, 

storage and other kind of resources. 

GRIDs use the available resources at a certain 

moment on more separated computing systems, 

interconnected by a net (ex. Internet) to solve 

intensive problems from the execution time or the 

necessary storage capacities point of view. 

 

2. GRID- the world wide level  

 

At international level, the specific literature 

refers to the following issues: 

GRID is a most important issue in USA, 

representative is the Globus project developed by 

Ian Foster and Carl Kesselman. It represents the 

effort of developing the technology and the 

distributed computing applications, high 

performance, the base of the present „computational 

GRIDs‟. Globus ToolkitTM provides the 

infrastructure, the mechanisms and the instruments 

for GRID computing. 

Its parts are used in numerous GRID 

developments. 

- TeraGRID is a GRID project developed by 

ANL, Caltech, NCSA and SDSC about 

providing a power computing of 13.6 Tflops 

and 450 Tbytes memory by connections of 40 

Gbit/s. 

- GriPhyN (GRID Physics Network), PPDG 

(particle Physics Data Grid), European Data 

Grid and Data TAG are other projects 

developing the infrastructure needed for the 

next generations experiments in physics. 

- GriPhyN is about the construction of a GRID 

size PetaFlops and PetaBytes (Petascale Virtual-

Data GRID). 

- NESS (National Earthquake) is building a 

national collaborative platform to study the 

earthquake simulation. 

- DOE science GRID is the development project 

for Grid infrastructure for the DOE (Department 

of Energy) laboratories, USA. 

- NMI (NSF Middleware Initiative) about 

developing a software over Globus Toolkit  in 

order to provide advanced network services that 

may facilitate the access to different resources 

on the Internet. 

- FusionGRID about using GRID for a better 

integration of the experiments, theory and 

design in the magnetic fusion research. 

- ESG (Earth System GRID) facilitates 

cooperation and analyses and knowledge 

partition from the Earth global models. 

- LIGO (Laser Interferometer Gravitational Wave 

Observatory) uses GRID in studying the 

pulsars.  

- Java CoG Kit provides a pass between Globus 

Toolkit and the technologies from Java 

Framework facilitating the development of the 

GRID services for the next generation. 

- Starting with 2007 thousands of scientists world 

wide will use PetaBytes data from the 

experiments of Large Hadron Collier (LHC) of 

CERN. 

 

3. GRID – the European level  

 

The same author presents the following: 

EIRG- The Reflection group for einfrastructure, 

includes official delegates from the Ministry of 

Education from different European countries and has 

the mission to coordinate the introduction of a 

structure based on GRID for eScience. 

The main objective of eIRG is to politically 

consultative to support and at monitoring level to 

create a policy and an administrative frame for 

facilitating and viability of using in partition regime 

the electronic resources in Europe (an accent on 

GRID computing resources, data memorising and 

networks) no matter of the technological, 

administrative or national fields they are included. 

The document “i2010 – European Information 

Society 2010” proposed by the European 

Commission in April 2005, promotes an opened 

competitive digital economy  and underlines the role 

of communication in wide band for the services 

promoting this support of communications. 

Examples: 

- Program e-Science from Great Britain 

promoting the GRID technologies in 

applications for science and technology; 
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- GRID initiative from Holland was oriented to 

implementing a PC network infrastructure 

which should run at speeds of the order Gigabit, 

to develop a set of eScience applications within 

the program Virtual Lab.; 

- GRID.IT from Italy has the aim the GRID 

national infrastructure to support different 

scientific domains (nuclear physics, 

astrophysics, biology, computational chemistry, 

geophysics, earth observation); 

- In Sweden achieving SweGRID 

infrastructurewas oriented to GRIDification of 

the existing  high level computing centres 

(HPC); 

- Hellenic GRID from Greece is implemented by 

the working group Hellas GRID for the 

development of the GRID computing 

distributed in the Informational Society.; 

In February 2007 was set up EGI (Europeana 

GRID Initiative) representing the national GRID 

initiatives. 

In Europe, the main part is played by GEANT 

(1) a cooperation between 26 national research 

networks. 

 

4. GRID – in Romania 

 

At present there are more Centres with GRID 

resources having joined projects. 

- RoGRID was set up in May 2002 as an 

initiative of the Ministry of Communications 

and Information Technology and of the Ministry 

of Education and Research. 

Objectives: 

 To increase the awareness on the running on 

activities in Romania in the GRID technologies 

and the benefits to the potential users; 

 To encourage and facilitate the involvement of 

the interested and competent at the national 

level institutions 

 To support the development of the GRID 

computing infrastructure in Romania in an 

integrated project as a coherent part of the 

research and development European activities 

in this field 

 

Partners: 

1. The National Research and Development in 

Informatics Institute – ICI Bucharest 

2. Polytechnic University from Bucharest (UPB) 

3. The National Institute for Physics and Nuclear 

Engineering (IFIN-HH) 

4. The National Institute for Aero spatial 

Researches (INCAS) 

5. The University from Bucharest (UB) 

6. Technical University from Cluj-Napoca 

(UTCN) 

7. West University from Timisoara (UVT) 

In July 2005 initiated by the National Authority 

for Scientific Research was set up the Working 

group for GRID national infrastructure including 

representatives from the Ministry of Research and 

Technology, the Ministry for Foreign Affairs, 

universities, research institutes  and the network 

RoEduNet. 

The main objective of the working group is the 

promotion of the strategic plane for the pilot project 

“The Implementation of GRID national 

Infrastructure”. 

In March 2006 was set up RT2F (Romanian 

Tier 2 Federation) representing Romania`s 

contribution to World LHC Computing GRID 

(http://lcg.nipne.ro) 

The consortium is formed by: 

1. The Institute for Physics and Nuclear 

Engineering “Horia Hulubei” – IHIN-HH; 

2. The Institute for Space Sciences-ISS; 

3. Polytechnic University from Bucharest (UPB); 

4. The National Research in Informatics Institute – 

ICI; 

5. The National Institute for Researches in Isotopic 

and Molecular  Technologies – Cluj Napoca 

 

In 2007 was certified the Authority for 

Certification (CA) within the Romanian Space 

Agency  

(http://www.romanianGRID.ro). 

 

The National work net for Education and 

Research  from Romania RoEduNet has appeared 

for the first time as a result of a project on 

processing and communicating data between 

Polytechnic University from Bucharest and 

Technishe Universitat Darmstadt, in 1990. [11] 

In 1991-1992 a new project with Deutsches 

Forschungsnetz (DFN-Verein) puts the basis of the 

Romanian academic national network. 

In 1993 Polytechnic University from Bucharest 

implements the first local network LAN connected 

by a dedicate line to EuropaNet. In the same year 

appear two new local connections: Bucharest-Cluj 

and Bucharest-Iasi connecting the networks of two 

of the most important universities in the country: 

Technical University from Cluj-Napoca and 

“Alexandru Ioan Cuza” university from Iasi. 

In 1995 is rented a new communications 

channel between Bucharest  and the access node of 

EuropaNet (DanteNet) from Amserdam thus the 

external connections improves from 9.6Kbps to 

64Kbps. Are connected more than 70 institutions 

and the new communication channel is quickly 

saturated imposing a rapid band width. 

In 1997 RDIS becomes RoEduNet (Romanian 

Education Network) by the Education Minister 

Order no.3629/23 march 1997. The international 

connection of RoEduNet is enlarged with 1.5 Mbps, 

satellite connection by TriadeNet.  

http://lcg.nipne.ro/
http://www.romaniangrid.ro/
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The official set up of RoEduNet has been 

made by GO 515/21.08.1998. 

It is accomplished the first national network 

for data communications for education and research 

at national level by establishing and endowment 

with new communications and server equipments for 

the 6 regional nodes: Iasi Alexandru Ioan Cuza” 

University, Tg.Mures “Petru Maior” University,  

Cluj-Napoca Technical University, Timisoara 

Technical University, Craiova Technical University. 

The main node of the network is installed at 

Polytechnic University from Bucharest. 

In 2001 RoEduNet is connected to GEANT 

having a capacity of 34Mbps. This allows the direct 

access of the Romanian academic community to the 

biggest worknet in the world – thinking to the length 

and capacity (at that moment were over 3000 

institutions for education and research from more 

than 30 countries, including 28 national networks for 

education and research). 

Connecting RoEduNet to the GEANT marked 

the integration of the network for education and 

research from Romania in the European effort for 

setting up the GEANT network and brought to the 

institution the quality of the member of the biggest 

academic network in the world. 

In 2004 RoEduNet participates as NREN to the 

project GEANT2, financed in FP6 by EC. 

In December 2008 by GO 1609 is established 

The Agency for the Administration of the 

Informatics National Network for Education and 

Research by reorganizing The Office for 

Administration and Operation of Data 

Communication Infrastructure “RoEduNet”. 

In 2009 RoEduNet Network – national 

network based on DWDM (Dense Wavelength 

Division Multiplexing) technology built by 

RoEduNet. 

To run a Centre for GRID resources must be 

certified by an Authority for Certification Romanian 

GRID CA and must be affiliated to RoEduNet.[11] 

The network for research and education is a 

communication infrastructure of national interest 

defined and developed within the national research 

and education system frame. This net is nominated 

“RoEduNet” and is administrated by  The Agency 

for the Administration of the Informatics National 

Network for Education and Research. 

The network RoEduNet provides data 

transport services between the connected 

institutions, between them and the same kind 

networks from Europe and world wide and other 

related services, including services for the access 

into the Internet network, for the research and 

academic community from Romania. 

RomanianGRID CA is organized as a 

Certification Authority providing PKI services for 

GRID research Romanian and academic 

communities services. 

RomanianGRID CA was established and is 

managed by The Romanian Space Agency (ROSA). 

The Romanian Space Agency (ASR) is the 

most important organization for the space activities 

in Romania. It is a public independent institution 

reporting to The Ministry of Education and Research 

and directly to the prime minister for the specific 

elements defined by the law. 

 

6. Presentation 

 

GRIDs may be used extremely efficient in the 

health services (to provide the access to the clinical 

records) or to mix the data generated by a plant 

working at world wide level or for technologies 

connected the searching engines. 

To run a program on a GRID is necessary a 

certain experience with middleware. Its role may be 

compared with the layer one from the net within an 

operational system. An application which transfers 

data by a network must not know the basic net 

hardware. 

A high level GRID network may include any 

type of hardware (potential incompatible) both an 

architecture RISC 64-bit, Intel 32-bit and something 

totally different. 

In such an environment, Java and C= seems to 

gain many points hiding  the basic architecture. 

At present Middleware Globus Toolkit gains 

with software packages as European Data GRID 

Toolkit providing a better functionality. Ian Foster 

and Carl Kesselman, the two authors  of GRID 

Computing are members of Globus research groups. 

Have appeared the software packages such as 

European Data GRID Toolkit (1), Globus Toolkit 

(GT 2), GT3, GT4. 

Security is a very important issue of GRID 

Computing. A networking through Internet to 

connect thousands of PCs is a real challenge for 

Script Kiddie. Here the part Globus GRID Security 

Infrastructure (GSI) may be used for authentication 

and authorization. 

The variety and independence of different 

projects make necessary certain uniform  standards 

and protocols for GRID Computing. Global GRID 

Forum (GGF) is becoming an organization for 

standards for GRID computing. It is a similar part to 

the one of IETF (Internet Engineering Taskforce) for 

Internet. 

IBM mentions that Middleware is a binder 

between the net and the applications. Generally 

speaking this is a software seldom seen by the users 

because usually it does not have an interface for the 

user. It is based on opened standards (such as LDAP 

and XML) and facilitates the data exchange between 

systems.[5] 

Middleware is computer software that 

connects software components or some people and 

their applications. The software consists of a set of 

http://en.wikipedia.org/wiki/Computer
http://en.wikipedia.org/wiki/Software
http://en.wikipedia.org/wiki/Software_component
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services that allows multiple processes running on 

one or more machines to interact. This technology 

evolved to provide for interoperability in support of 

the move to coherent distributed architectures, which 

are most often used to support and simplify complex 

distributed applications. It includes web servers, 

application servers, and similar tools that support 

application development and delivery. Middleware 

is especially integral to modern information 

technology based on XML, SOAP, Web services, 

and service-oriented architecture.[12] 

The main motivations for GRID computing 

The great number of data generated by LHC will 

solicit a lot the PC infrastructure. 

The applications need rapid nets, arbitrary access to 

individual recordings an a big capacity. Instead of 

store and process centrally the data, the LHC 

researchers intent to use the existing resources or the 

new created ones owned by the participating 

countries. The aim is the distribution of the 

calculation and storage thus being one of the reasons 

why this project is a major motivating factor for 

GRID Computing. Linux  seems to be a blessing and 

a curse in the same time. (www.linux-magazin.ro; 

RUDIGER BERLICH).[10]. 

The fundamental characteristics of GRID 

Virtualisation at each level  

Virtualisation allows the GRID parts such as storing 

capabilities, processors, data basis, servers for 

applications to work together without generating a 

rigidity in the system. Instead of creating static 

connections determining the physical place where a 

data basis stores its data, the virtualisation makes 

possible for each GRID part to rapid  reaction and to 

adapt to some parts failure without compromising 

the system performance as a whole. [10] 

Resources allocation according to each 

company specific policy 

This allocation of resources refers to providing them 

where is necessary . After their visualisation , the 

resources must be dynamic allocated for a great 

number of tasks in the organization according to its 

priorities. Thinking to hardware resources, the 

hardware elements such as the storage units and 

servers must be allocated to data basis and servers 

for applications. Thinking to data, these must be 

allocated where is necessary.[10] 

 

7. Conclusions 

 

Following the GRID resources necessary 

appeared by running on some applications within 

fundamental research field The National Institute for 

Research and Development for Mechatronic and 

Measurement Technique/INCDMTM it was decided 

to participate to the competition included in the 

Operational Program” Improvement of the 

Economical Competitiveness”(POS CCE). 

The priority axe 2 Competitiveness by 

Research, Technological Development and 

Innovation  

D2.2: Investments in infrastructure for RDI and 

administrative capacity development 

O2.2.3: The development of some R-D centres, 

coordinated at national level and connected to the 

European and international specific networks 

(GRID, GEANT) and following the results is was 

admitted for financing the project “Centre for 

resources GRID-BENCHMARKING for analyse, 

assessment and data processing for improving the 

organisations competitiveness in order to achieve 

the high performance”.  

Code SMIS – CSNR: 2732 

The total value of the project is 1.906.022 lei 

financial assistance not reimbursable of 1.820.000 

included. 

The project is implemented in Bucharest in 24 

month. 

The objective of the project is to set up a 

centre for GRID resources for analyse, assessment, 

data processing and improvement of the 

competitiveness to reach the high performance for a 

convenient access of different categories of users to 

high level computing resources and for the specific 

software applications of this field. 

Supplementary details from: 

Name of the contact person:  

Ph.D Eng. Diana Mura Badea, Project Manager 

Phone +40212527676, Fax: +40212523437, e-mail: 

dianamura@yahoo.com  
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