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The main idea is to develop a data management system 
which will able to: 
•Profile user behaviour in data access 
•Exploit Artificial Intelligence methods 
•Manage data with taking into account the users’ needs and 
infrastructure constraints 
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MOTIVATION PROBLEM OVERVIEW 

Users want the best performance when accessing data, also 
the storage cost should be as low as it is possible. The load 
of the infrastructure is changing; it is possible that the some 
unexpected situations occur like failures. The system should 
allow users to store their data in a way that is determined 
by their needs  and historical records on  storage usage. 

Storage Infrastructure 

User want to store his/her data in the 
infrastructure in such a way  that this data 

is accessible with  best performance. 
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SYSTEM DESCRIPTION 

The system is designed as a middleware in communication 
between the user and the infrastructure. The main system goal is 
to minimize the cost of storage of user data with taking into 
account the cost of communication between the user and storage 
nodes and the cost of data access. The idea of the system is to 
create a solution which will be able to optimize the data storage. 
The system is able to profile the user behavior with regard to data 
access. By use of that information it is possible to manage his/her 
data in the way that will reflect his/her real data usage.  
The system is divided into three main parts. The first one is 
responsible for detecting the appearing user profiles. This is done 
by use of clustering algorithms. The second part captures each 
user request and is designed to assign the user a profile which will 
be the best description for the user current behavior. The third 
part is responsible for data management. It exploits AI methods 
like fuzzy logic and rules to manage the data in the way that is 
most appropriate for the user profile. 
All the presented activities are based on the information which are 
collected from the monitoring of both sides of communication. 
The user activities are monitored to detect his/her profile and the 
infrastructure is monitored as well to determine those actions 
which will be most appropriate to meet the user’s expectations. 

  

RESULTS 

During tests on a small-size infrastructure with a few users we observed that 
the system is able to detect the profiles which are most appropriate for users 
actions. Also the classification phase of the actual user needs gives good 
enough results. The result of that part delivers above 80% of correctness. We 
match the obtained profile with our definition of this profile to check its 
correctness. The last part not always provides satisfactory results: sometimes 
data are placed on the storage devices which are not suitable to them. It was 
caused by the used knowledge of the system. The fuzzy sets and rules do not 
cover the whole area of possibilities as to data placement and some 
performed actions were not the best ones for the observed situation. The 
results of MLP-based classification are given in the table below.  

  

CONCLUSIONS AND FUTURE WORK 

The developed system is able to profile user and detect his/her behavior. The 
management part of that system is under development yet and will be 
extended in future. The system uses a few rules which are connected with 
profiles. In the future we are going to expand the knowledge part of the 
system and to increase its stability and correctness w.r.t.  data management. 
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Data source Kohonen NN KNN Isodata Raw Data 

Results of MLP  94% 91% 89% 87% 


