Similarity Searchabl®BMS

Distributed big data storage
Multiuser access

Unlimited scalability
Customizable similarity search




CLOUD MSW:

key application component for data

similarity search

The DBMS can be used by people wievelopbig
data applications and require distributed data stc
multiuser access and quick data similarity se
Today a number of such applicationsvéalready
beenbuilt to conduct a similarity search for imac
chains and medic

nucleotide proteins,

preparations, audio recordings, fingerprintstc
These applications play an important role in fe
and behavioral recognition systemspbjec
identificationanddetectionof plagiarismin literature
or scientific publications. Thebjects and sce
classification systemfor security level analysis a
weaponsystems also require similarity search in
database®f signaturs. Today, the researchn this
area is focused on finding tangible and compu
similarity features,specific to each target obj
class As a rule a standarddBMS is used for da
storage. ThesBBMS systemsare built to store da

without regard to the similarity search sgiesi. This

approach requires data to be extracted and place
special structure to increase search efficiel@tyme
systems store data directly as application object:
proprietary objecbriented DBMS These approact
are not suitable for big dateases because it
impossible to quicklyload data ino a speci:
searchable structuret the same time, it is diffict
and rather expensive tdevelop applications wi
proper implementation ofdistributed storage a

scalablesearch.



CLOUD MSW 6 a platform for
organizing distributedata

storage andetrieval

CLOUD MSW is a software platform aimed
creating a single database for unlimited numbe
files for which the user defines one or several me
that are a numerical representation ofmikirity
between the files.

The files can be of various types, e.g. text docun
images, audio and video recordinghese files are

the basic addresable units of information ir

¢cCLOUD MSMWM&EDBMS API supports th
following operations:

o storing basi addressable unijts

o0 retrieval of basic addressable units exac
matching the given file fragment or
metadata

o retrieval of a subset of basic addressabl
units similar to the given file or metadate

o removal of basic addressable units

The platform allows file storage either on
standalone server or on multiple servers connect
an IP network, locally or through Internet. Either»
the integrity of the database is n
compromisedAdditional DBMS platformnodescar
be deployed on newly connected sesver:
necessary. This provides unlimited scalability of
system. Data operations can be perforr
asynchronously and independently by multiple a
working with different DBMS servers.

Data similarity search is conductedthout creating
the index file; thereforethe DBMS latencyis quite
low: the file becomes searchable as soon as
added to the database. TGEOUD MSW DBMS
can play the role of file catalogintegratorfor single
or multiple computers in order to creatmmot
similarity seachabke database. The smilarity
calculationmethods can be externalefined by th
user or internal,selected from the standard buil
DBMS library of metricsfor different file types.

The library contains the following similarity
algorithms

o for vectors - Alignment Cosine, Dice
Euclidean, Jaccargd Manhattan, Overla
Pearson;

o for strings andsequences of strings (text
Jaro, TFIDF, Averaged String Matching;

o for data sets JaccargLossof Information
Resembalance;

o for sequencesLevenstheirEdit Distance

o for trees- Bottomup/Topdown Maximun
Commonsubtree, Tree Edit Distance;

o for graphs- Conceptual Similarity, Gray

Isomorphism,  Subgraph Isomorphi:
Maximum Common Subgra
Isomorphism, Graph Isomorphi:
Covering.

Many of these algorithms haas implementation fi
the CUDA platforms based on GPU computi(eyg
Nvidia Tesla). Theuse of such hardware platforr
allows toaccelerate metrics calculati@ignificantly
and, thereforeto speed up thdata search process.

CLOUD MSW DBMS can be depled or
standaloneservers with Java Virtual Machine (
6.0), oncomputerclusters, or in the network of ¢
or several data processing centemnectedy anlP
network.

CLOUD MSW can be embedded into custo
applications by means of Java SE based API




Inside the CLOUD MSW

graph basedlistributed heterarchic

CLOUD MSW can be viewed as a graph based DBMBhe
verticesof the graphareassociatedvith storedfiles (addresable
units), the edgesof the graphdefine the adjacencyrelationshi

betweera pair of similarfiles.

A distinctive feature of CLOUD MSWs the ability to crea
several graphs, each corresponding to a different sim
criterion - different metrics. Therefore, the similarity search
be performed by both local and global criteria with the u

multicriteria optimization methods.

The logical structure of the database is defined by a set o
storedat an arbitrary place. Each file is associated with a ¢

Il i nks t o its finei ghbour sao
XML+XLink files. Due to the arbitrary physical and logi
location of the files the DBMS system can be fully distribu
without the need to use hash tables or other centralized

structures.

Eachfile (addressablanit) with the set of associated links ar

specialprogrammingcodedefinea so-calledfiActive DataUnito
(ADU). The ADUs interact with each other, providing

traversal process with theseof platform specific messages.

Becauseof completedecentralizatiorof CLOUD MSW DBMS
architectureit can be categorizedas heterarchic.The ke
advantageof the decentralization is a very high, alm
unlimited scalability andhigh workload endurance

At the same time, CLOUD MSW provides quick se
methods, comparable to search methods in a tree structu
is due to the use of special traversal algorithrased on

patented solution.

The solutioninvolves storing the files in a socidike grapt
|l ed

graphs every pair of vertices is connected by a relatively

structure cal 6Metri zed

path.




