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Distributed big data storage  

Multiuser access 
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CLOUD MSW: 
key application component for data 

similarity search 
The DBMS can be used by people who develop big 

data applications and require distributed data storage, 

multiuser access and quick data similarity search. 

Today a number of such applications have already 

been built to conduct a similarity search for images, 

nucleotide chains and proteins, medicinal 

preparations, audio recordings, fingerprints, etc. 

These applications play an important role in facial 

and behavioral recognition systems, object 

identification and detection of plagiarism in literature 

or scientific publications.  The objects and scene 

classification systems for security level analysis and 

weapon systems also require similarity search in big 

databases of signatures. Today, the research in this 

area is focused on finding tangible and computable 

similarity features, specific to each target object 

class. As a rule, a standard DBMS is used for data 

storage. These DBMS systems are built to store data 

without regard to the similarity search specifics. This 

approach requires data to be extracted and placed in a 

special structure to increase search efficiency. Some 

systems store data directly as application objects in a 

proprietary object-oriented DBMS. These approaches 

are not suitable for big data cases because it is 

impossible to quickly load data into a special 

searchable structure; at the same time, it is difficult 

and rather expensive to develop applications with 

proper implementation of distributed storage and 

scalable search. 
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CLOUD MSW ð a platform for 

organizing distributed data 

storage and retrieval 

CLOUD MSW is a software platform aimed at 

creating a single database for unlimited number of 

files for which the user defines one or several metrics 

that are a numerical representation of similarity 

between the files. 

The files can be of various types, e.g. text documents, 

images, audio and video recordings. These files are 

the basic addressable units of information in 

çCLOUD MSWè.  The DBMS API supports the 

following operations: 

o storing basic addressable units; 

o retrieval of basic addressable units exactly 

matching the given file fragment or 

metadata; 

o retrieval of a subset of basic addressable 

units similar to the given file or metadata; 

o removal of basic addressable units. 

The platform allows file storage either on a 

standalone server or on multiple servers connected by 

an IP network, locally or through Internet. Either way 

the integrity of the database is not 

compromised. Additional DBMS platform nodes can 

be deployed on newly connected servers as 

necessary. This provides unlimited scalability of the 

system. Data operations can be performed 

asynchronously and independently by multiple actors 

working with different DBMS servers. 

Data similarity search is conducted without creating 

the index file; therefore the DBMS latency is quite 

low: the file becomes searchable as soon as it is 

added to the database. The CLOUD MSW DBMS 

can play the role of a file catalog integrator for single 

or multiple computers in order to create common 

similarity searchable database. The similarity 

calculation methods can be external, defined by the 

user, or internal, selected from the standard built-in 

DBMS library of metrics for different file types.  

 

The library contains the following similarity 

algorithms: 

o for vectors - Alignment, Cosine, Dice, 

Euclidean, Jaccard, Manhattan, Overlap, 

Pearson; 

o for strings and sequences of strings (texts) - 

Jaro, TFIDF, Averaged String Matching; 

o for data sets - Jaccard, Loss of Information, 

Resembalance; 

o for sequences - Levensthein Edit Distance; 

o for trees - Bottom-up/Top-down Maximum 

Common subtree, Tree Edit Distance; 

o for graphs - Conceptual Similarity, Graph 

Isomorphism, Subgraph Isomorphism, 

Maximum Common Subgraph 

Isomorphism, Graph Isomorphism 

Covering. 

Many of these algorithms have an implementation for 

the CUDA platforms based on GPU computing (e.g. 

Nvidia Tesla). The use of such hardware platforms 

allows to accelerate metrics calculation significantly 

and, therefore, to speed up the data search process.  

CLOUD MSW DBMS can be deployed on 

standalone servers with Java Virtual Machine (SE 

6.0), on computer clusters, or in the network of one 

or several data processing centers, connected by an IP 

network.  

CLOUD MSW can be embedded into customer 

applications by means of Java SE based API. 
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Inside the CLOUD MSW 

graph based, distributed, heterarchic 
CLOUD MSW can be viewed as a graph based DBMS. The 

vertices of the graph are associated with stored files (addressable 

units), the edges of the graph define the adjacency relationship 

between a pair of similar files. 

A distinctive feature of CLOUD MSW is the ability to create 

several graphs, each corresponding to a different similarity 

criterion - different metrics. Therefore, the similarity search can 

be performed by both local and global criteria with the use of 

multicriteria optimization methods. 

The logical structure of the database is defined by a set of files, 

stored at an arbitrary place. Each file is associated with a set of 

links to its ñneighboursò, the same way it is done for 

XML+XLink files. Due to the arbitrary physical and logical 

location of the files, the DBMS system can be fully distributed 

without the need to use hash tables or other centralized index 

structures.  

Each file (addressable unit) with the set of associated links and a 

special programming code define a so-called ñActive Data Unitò 

(ADU). The ADUs interact with each other, providing the 

traversal process with the use of platform specific messages. 

Because of complete decentralization of CLOUD MSW DBMS 

architecture it can be categorized as heterarchic. The key 

advantage of the decentralization is a very high, almost 

unlimited scalability and high workload endurance. 

At the same time, CLOUD MSW provides quick search 

methods, comparable to search methods in a tree structure; this 

is due to the use of special traversal algorithms based on a 

patented solution. 

The solution involves storing the files in a social-like graph 

structure called óMetrized Small Worldô (MSW). In this type of 

graphs every pair of vertices is connected by a relatively short 

path. 


