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   Institute for Informatics and 

Automation Problems (IIAP): Key Facts 

Since its establishment in 1957, IIAP is the only 
state supported structure for software, hardware 
and brainware technologies in Armenia. IIAP 
responsible and operates: 
 

 ASNET-AM (Academic Scientific Network of 
Armenia) NREN, with the aim to provide high-
quality international and national networking services 
to the Armenian academic & research institutions 
and to the public and private sector to support their 
research and educational activities. It was 
established in 1994 by the decision of the National 
Academy of Sciences.  

 
 

 Armenian National Grid Initiative (ArmNGI), 
with the aim to establish a sustainable e-

infrastructure (grid, cloud, HPC) infrastructure in 

Armenia 



e-Infrastructures: network layer 



e-Infrastructures: computational layer 



e-Infrastructures: data layer 



Scientific Pillars 
 

• Modelling and numerical simulation—considered to be the third pillar of 

the science after theory and experimentation—is at the heart of multiple 

domains, which are not only scientific, but also societal (e.g., energy, health, 

environment), economic, financial (e.g., industrial competitiveness), and life 

ethics (e.g., biology).  

• For example from 2015 to 2020, the HPC market should engender around 

200 billion dollars of income, according to Terascala, resulting from both the 

growth of the HPC market as it moves towards Exascale. 

 

• “Big Data” is now considered to be the fourth pillar of science, and—just as 

HPC is— understanding and overcoming ―Big Data‖ challenges is crucial for 

science and industrial advancements and competitiveness. The volume and the 

complexity of data does not stop growing. It is no longer possible to dissociate 

HPC from ―Big Data‖ i.e., the exploitation of the masses of data stemming from 

digital simulations (climate, combustion, fusion, astrophysics), large instruments 

(LHC, ITER, LSST, LOFAR, genomic platforms), ground or space systems of 

observation (seismology and geodesy, RESIF, Euclid, WFIRST, GAIA, imaging 

and interferometry) or simply multiple devices of data acquisition (broadband 

sequencer, sensors' networks, social networks, etc.).   



   Importance of e-infrastructures in 

Environmental Domain 

• Environmental studies give an expanding ability to understand complex and 

system-oriented phenomena.  

 

• The state-of-the-art e-Infrastructures represent an inventive and exceptional 

way to address this issue in an efficient way by sharing and accessing 

resources of different types, which can effectively enhance the potential of 

scientific research and productivity. 

 

• For the efficient and effective use of environmental data and information to 

further scientific understanding and decision making, it is vital to empower 

the scientific integration of water, land use, climate information and other 

data sources, connected to predictive modeling, visualization, reflection, 

assimilation and analysis capability.  



   Environmental Domain:  
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   Scientific Gateways in Env Domain 

(1): Satellite Image Processing 

Processing of satellite imagery is a science of bringing measurements, units 

to the satellite image pixel, which are commonly found in terms of indices 

(vegetation indices /VI/ especially), some more physically based information 

can be derived and units are then starting to appear. 

The suggested environment used for the calculation of  

 

a) Single  vegetation among 12 vegetation indices. 

 
 

 
 



    

   Scientific Gateways in Env Domain 

(1): Satellite Image Processing 

b)  Workflow as a combination of 

vegetation indices.  

 
 

 
 

c)  Times Series analyzes - In the front end, 

the user may choose an appropriate scene 

from the available local data repository by 

indicating the season and the required time 

period 

 

	



    

   Scientific Gateways in Env Domain 

(1): Satellite Image Processing 
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Vahagn Muradyan, Yaniss Guigoz, Gregory Giuliani, Nicolas Ray, An Interoperable 

Cloud-based Scientific Gateway for NDVI Time Series Analysis, Elsevier 

Computer Standards & Interfaces, 2015, 31(40), pp. 79–84, doi: 

10.1016/j.csi.2015.02.001. 
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   Scientific Gateways in Env Domain 

(2): Severe Weather Forecasting 
 

The ultimate goal of the study is to develop an early 

warning system for the south and southeast 

regions of Armenia (11 in total) by defining 

specific thresholds for issuing alerts for adverse 

and severe weather phenomena (high 

temperature, wind and precipitation weather 

elements). The system has been implemented 

based on the mesoscale Weather Research 

and Forecasting (WRF) meteorological model, 

which is adapted to the territory of Armenia and 

used for operational weather forecasting. The 

verification methodology is suggested by 

analyzing the model results against 

observations received from ground 

hydrometeorological stations located in the 

south and southeast regions of Armenia. The 

correlation coefficients, standard deviations of 

the differences and biases are calculated for the 

air temperature and wind speed and for 

precipitation amount and yes/no contingency 

tables are constructed. 



    

   Scientific Gateways in Env Domain 

(2): Severe Weather Forecasting 

 

① Hrachya Astsatryan, Zaruhi Petrosyan, Rita Abrahamyan, Anna 

Shahnazaryan, Vladimir Sahakyan, Yuri Shoukourian, Hamlet Melkonyan, 

WRF-ARW Model for the Prediction of High Temperatures in South and South 

East Regions of Armenia, In IEEE eScience Conference, Munich, 

Germany, 2015  (in print). 

 



    

   Scientific Gateways in Env Domain: 

Develop Security Mechanisms 

Single sign-on (SSO) is a user/session authentication process 

that permits a user to enter single name and password in 

order to access multiple applications.  

 



    

   Scientific Gateways in Env Domain: 

Develop Security Mechanisms (1) 

 

①data loss – Mechanisms (OS, Service level, Middleware level) to defend from 

the hackers that might delete a target's data out of spite 

Daily Mail was a company that pointed out fallacies of government when it lost 

data, slipped up, or jeopardized security.  Daily Mail met some karma in 2008 

when one of their laptops was stolen Contained personal information on 

thousands of the organization’s staff – including bank account numbers. 

VeriSign is a security confirmation company for online websites to reassure 

customers that their data is safe when making a purchase. Data loss occurred 

when laptop was lost  Contained private information on all Verisign employees 

including SSN’s, telephone numbers, salaries, etc.  

 Skyhigh Cloud Data Loss Prevention performs online and offline 

data loss prevention inspection and integrates with leading data loss 

prevention tools including Symantec Data Loss Prevention 



    

   Scientific Gateways in Env Domain: 

Develop Security Mechanisms (2) 

 

② service traffic hijacking - If an attacker gains access to your credentials, he or 

she can eavesdrop on your activities and transactions 

 In 2010, Amazon faced an attack that allowed hackers to steal the 

session IDs that grant users access to their accounts after entering their 

passwords.  

 

 

 Cryptographic Key Management System,  

 

 Digital Signature 

 

 Encryption  

 

 Traffic Monitor 

 

 

 

 



    

   Scientific Gateways in Env Domain: 

Develop Security Mechanisms (3) 

 

①Insecure Interfaces and APIs 

 

 

 The security of the system's APIs and its add-ons determines the 

security and availability of the cloud services. Weak interfaces and APIs 

expose organizations to a variety of cloud computing security breaches 

that can compromise confidentiality, integrity, availability and 

accountability. 
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