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Abstract: Very large data sets are defined. The charactesstif large collections of
data sets are described. Volume of specific datlecttons are estimated. Several ways of
forming data collections are adjusted for collabtiva environment. A methodology for
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1. Generating large data sets collections

Computerization of modern society, citizen-orientedftware distribution and
promulgation of new IT laws has led to applicatitimst work with large data sets:

telecommunications operators record each call agsage within the network for a

period of six months;

internet and e-mail providers record accessed dibeseach IP address in its

administration, together with the exact date ofeascand data about each email

message;

government keep track of different payments fotiarik of people;

national providers of utilities — gas, electricétc. — process hundreds of millions of

annual consumer bills;

online search engines integrate content manageohéiltions of sites.

Situations mentioned above involve many simultasagsers, using very large data —
10" + 10" sets — and applications for data management. Btieet large quantities of data
sets to be processed, applications acquire spgcdjmerties and functionalities.

In the specific case of communications, the nunddgpeople using mobile phones
will get in 2010 to five billion [1], because ofd@lsmartphone market growth in developed
countries and mobile services in developing coastriThe amount of data transferred among
these people is huge, even if it is distributetetts of operators.

In Romania, the late last year records in termmobile subscribers counts over 27
million [2]. Because of the law that requires morization of calls and messages transmitted
on the network, each call will generate a set ¢f da be stored as part of a collection. In the
hypothetical case in which each subscriber madg twd calls and send only one message a
day, data collection recorded for a single day ste®f 81 million data sets, while in 31 days
month it reaches to 2.511.000.000. For the six hwrihey are required to retain, the
collection contains 15,066,000,000 datasets.

Other sources of large data collections are foand i

creating weather maps and forecasting analysis, filgure 1, where the data sets

containing observations of climatic factors as terafure, pressure, humidity data sets

are assigned to geographical area for which there wecorded; weather maps are
generated so that the current status is explainddshort or long term forecasts are
presented,
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Fig. 1. Building weather maps

chemical combinations generate complex chemicaldbahat requires records of

structures that are stored in large data collesteoxmd whose mining obtains training

and studying behavior rules of other combinatiditlsisexperienced;

digital medical analysis, at a hospital or a meldiegearch institute; the results are

stored either in the form of records or files, tirgalarge collections;

cyber-medicine implementation, treatment or remaiperations that implies

generation and transfer of important data setstalfi@ctors that should be monitored,

robots directed by humans and pictures taken aalyzed.

All these data sets must be organized to assumdiness for consultation. Data
collection management has to optimize both hardwack software resources to enable data
manipulation. This area is under intense researaledent years due to expansion of media
distribution and online services. Different methais optimize the acquisition, storage,
handling and visualization of data are studiedhaliterature.

Designing, implementing and populating large cditets of data requires in most
cases, multiple data sources. How they communiaate work together since the design
phase to the user, determine the quality of theecibn as array as well as sets as entities.
Therefore the theoretical foundations of commuimicabetween data sources and points of
purchase is of paramount importance in the colkibgr development of large collections.
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2. Organization of large data sets

Data collections represent, but are not limited databases, collections of text
files/XML files/multimedia, data warehouse, or amgpmbination thereof. Administration
requires specialized tools to harmonize the spebifirdware and software aspects of large
data sets.

Very Large Databases VLDB — is a complex concept, difficult to define one
sentence and sparks discussion about its variquecis One of the possible definitions [3]
[4] characterize database as a set of data inrettenemory, integrated, structured and
provided with a description of the structure. Amalagabase numerous features are found:

organization on three levels: conceptual, logiphysical;

structure follows a data model;

consistency by integrity restrictions and data geton;

minimum and controlled redundancy by implementindata model and by applying

design techniques;

multiple users accessibility in a timely manner.

Very Large Database SystemVLDBS - is a concept that describes a set ofrinte
conditioned elements constituting the ground fowedi@ment and operation of VLDB
applications [4]. These elements relate to: datwsre and other resources — Figure 2.
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Fig. 2. Components of VLDBS

The data is organized in a database that contains:

the very large data collection itself;

metadata or data dictionary containing the dataicgire description, integrity

restrictions, visions, clusters etc.;

annex files for index, parameters.

The software system for database development cent®iDB management system
and computer applications developed in the VLDB ag@ment system.

Other resources that contribute to the formatiaoh faimctioning of the entire database
system are:

sets of procedures;

legal and administrative regulations;

means used;

personnel involved on categories of users.

The Very Large Database Management System — VLDBMSa complex software
system that provides the interface between datatzwstusers, and that:

implements databases as a data model;

contains at least one programming language and toobptimal data management.

SGBDMD components specified in Figure 3 are:
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interfaces, linking very large databases and users;

kernel, which contains the basic mechanisms fodlragy data sets;
tools for software development focused on large dats;

large database that is either independent or Virtua
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Fig. 3. VLDBMS components

The size or volume of VLDB [5] is an expression what constitutes corporate
guantitative data. In the practice of handling Hates and files, or human-computer
interaction, data volume is understood as:

length of a database file or the entire length dbcal file in number of articles /

records, or physical location occupied expressdiyies;

number of documents placed in the file or databadere documents contain the

same structure and is standard size, then the eismxpressed by quantifying these

documents;

number of transactions, in interaction with theathaise, the volume of data flowing

into the channels of communication is directly uefhced by the number of

requests/queries and responses along with the dioren involved in these
exchanges;

processing time, in general, the amount of datdirectly proportional to processing

time, compared to the complexity of process.

Each of these size expressions is limited and esioperationability if singular used.
When volume data is expressed as a number ofemrtizlrecords, information about the basic
element, namely the structure of the article ooreéas missing. From this perspective, 1000
records with two fields would have the same sizia \WD0O0 records with 10 fields.

File length expressed in number of bytes is affeblgthe agreement on the definition
and use the length fields. Thus, in defining thhecitire of each field, the values domain is
firstly analyzed. The field length is then declarasl to memorize any amount of future
description.

The record lengthR for describing a database element is given by:

mc i

LR= Ic
i=1
where:
mc  — number of record’s fields;
Ic' —the length of the maximal string that descrithesfieldi.

In case of a meteorological database that contitable with moments of satellite
picture taking:
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mc =3
Ic'= 2:1c 2=4; Ic 3=2;

i=1
For a single table of a database, it's lengihis determined by the number of records
contained:

ng ; nr mg .
LT= LR'= Ic'
j=1 : j=1i=1 !
where:
. - number of records for thk table;
LR ij — length ofj record from tableT;;
mc, - number of fields for a single record of taffle
Ic ij — length of field of record.

In this case, if
nr = 235 for the table mentioned above,

LT =2024 = 1,97 KB.
A database contains one or more tables, each tgithumber of fields and records.

The size of the whole database tables is obtaigesdiimming components’ lengths:

e e M j e nvoomp
LBD = LT, = LR = Ic
p=1 p=1 j=1 P p=1j=1i=1 e
where:
€ — number of tables in the database;

LT  —length of tableT ;
p

Ic' - length of field of recordj in tableT, .

Ip
In the case mentioned,
e=4
LT, =1,97;LT, =2,04, LT, =0,23; LT, =1,84,
ThenLBD = 6,08 KB.
As specified in the definition, the database corgaiin addition to actual data,

metadata and annex files. Each additional itemdifdierent values to the database size, so the
relationship becomes:

z e
LBD=LMD+ LFk+ LT

LBD=LMD+ LF + LR’

LBD=LMD+ LF + Ic

where:
LMD - length of metadata;
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LF - length of auxiliary filek.

For the studied case,

LMD =534 KB

Z2=2

LF = 236 KB, LF ,= 267 KB

LBD=1043,08 KB = 1,01 MB

Thus, the database size is directly affected by:

type and complexity of the information containeaifield;

number of features or fields of a record;

number of records of a table;

number of tables in the database;

number and complexity of the integrity constraittin a table;

number and complexity of relationships betweengsibl

number and complexity of auxiliary files: indexetred procedures etc.

Although size escalate when it comes to very latg®, the use of databases is the
least costly in terms of space occupied, whenrgganumerical or alphanumeric data.

Description of the real world, according to [5], imsed on a number of widely
accepted conventions, including collaborative estvinent, that allows data recording along
with interpretation. These conventions are standadirelate to:

numerical data which, using this convention, areorded using an alphabet —

consisting of symbols 0, 1, 2, 3, 4, 5, 6, 7, & &nd establishing a rule of words or

numbers; for unsigned integers, the formation isile

<digit>
<unsigned_integer>= <digit>A <unsigned_integer>
<unsigned_integerA <digit>
Where A is the concatenation operation; so, 15634 is angnoed integer; for the
signed integers:

_ +
< sign>=

<signed_integer>=<sign>A <unsigned_integer>
The same way numbers with decimals or exponentsobtained; numerical data
characterize durations, sizes, codes, and suppogedations depend on their real
significance;
alphanumeric data, for whose description — in czfse VLDB — is defined a set of
symbols called letters which correspond to sourfdsuonan speech; then rules are
constructed using symbols to construct words; dlptieal data are used to describe
events, people, objects or phenomena in the redtiwibone considers the real world
from conceptual representatioRs, R, Rs, ..., R receiving assigned sentencesg

2 3 .., mo the projection appears as a real world situatiloe;one that interprets
the phrases get a real world reconstitutiolRaf R, R’s, ..., Rse If mc=sg then the
diverse forms of reference was covered.
alphanumeric data, which are represented by thedswmade of concatenated alphabet
of letters and digits; accurately and conciselycdbss the realities and are preferred
over the two types of data mentioned above, becéusters greater freedom of
expression, and therefore covers a wider area@i/ladge;
graphic data that are obtained through mechanicaldigital means such as:
photographing, filming and recording on tape; theing value to the descriptions,
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because information described by numeric, alphamngnaed alphanumeric data, are

now visible;

spatial data, making the transition from describieal world objects, phenomena, etc.

in two dimensions to the one that use three dinomssior the characterization of

reality; the vast majority of spatial data refewsobjects or geographical points and
performance for applications requiring interpretatand modeling.

All these data types are used together with ap@Etpcomputer applications to model
the existing realities and to solve problems ortheceetain requirements. In a dataset, the type
of data contained is either single — or homogenroasdifferent — heterogeneous — depending
on the desired efficiency in the factual descriptd reality.

3. Very large collection building in collaborativeenvironment

Creating a VLDB involves both introducing new datets and getting data from
existing databases. Thus, in collaborative enviremimthe creation of VLDB implies many
ways logically or physically dispersed sources.

Let it beM large databaseBBsi, DB,,... DBy, created by the same software product,
containing data from territorially disjoint places.computer application is built to achieve a
virtual databas& DB by concatenation of the basic data extracted fiatabase®B;, DB,

... DBw.

Essential information is placed in the local dat&b@a a single file, containing the
keys of records from that collection. The virtuatabase joins the essential information and,
without the physical copy of data, it will be pat the new large database, as shown in

Figure 4.

Fig. 4. Creating VDB from several points

In collaborative environments, the means of comimation are already established so
that the construction of VDB is easy having avddahbfrastructure. When a virtual database
is created within a university campus, the database:

student identification data;
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teachers identification information;

courses description;

library bibliographic materials;

bibliographical materials for reading rooms;

the results / notes;

price rates of the university;

the administrative staff of the university.

Creating a virtual database uses internal collab@aenvironment and originates

campus VDB which will bring together all these dimt@n organized manner.

Validation of data sets or data collection occursthee data gathering — the pre-

validation, or at data processing — the post-vébaa by choice of developer:

validation at gathering integrates the processhm design stage; after setting the
template and connecting to data source, with tag sf data acquisition and before
storing the destination database, the data séeisked two-dimensional:
0 size dimension — validating value entered in eaeh fif it's defined within
the limits, if it relates to this data set andamsistent with reality;
o structural dimension — validating the degree oadat completeness and verify
that each field is given a value;
if the data sets are not passing validation, a agesss generated to underline the
shortcomings of the dataset and the correctiorrrof® is expected without the set to
be lodged in the recipient;
validation at processing requires that data actijuistakes place continuously, even if
data sets are not meeting the quality standartks; tife collection ends, the sets are
faced two-dimensional as above and then corrected.

Table 1.Pre-post-validation comparison

Pre-validation Post-validation
Advantages data collection is complete and  efficient data acquisition
correct from the beginning process

on error, request data directly is operated only in need of
from the supplier through the| processing the data sets
open communication channel

Disadvantages | extends the time of data the collection is not

acquisition qualitative immediately after
requires human assistance construction
runs when the communication
with the data supplier is unsure

Advantages and disadvantages of each type of validare presented in Table 1.

Both methods are optimized by adopting an automatear correction process, either by
filling missing values with predefined settings, by reloading the data source. Once
validated, the data sets are ready for operatindgeocessing.

In the collaborative environment, data sources htake the same approach to data

sets validation in order to gain a quality and hgemeous collection which allows data
processing.

4. Collaborative population of very large collectios of data sets

Data sets of very large requiring a special treatnme terms of both their design and

in the handling to solve problems.
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Design of very large data sets VLDS relates toitkeraction with existing data, from
their preparation for collection to the storing rthdor later use. It is proposed an original
methodology for VLDS, called "3x3." Design processps are illustrated in Figure 4.
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Fig. 5. Collaborative database population

The first step in acquiring collections of datassiet collaborative environment refers
to the study of reality which takes into accounthbthe field observation of real world data
that would have to be prevailed, and the one thifit lve handled or used. Acquiring
knowledge of data extracting context is importabécause quality design is done by
including details of the object or phenomenon &ddiFirst stage of the design activities
relates to:

describing and analyzing objectives; it determiwst is actually done with data and

which is the reason and the purpose of data sbjsctives must be clearly defined

and must meet five criteria SMART - specific, maable, achievable, results-
oriented and temporal:

0 specific — objectives must be clearly formulateetatled, not general,

0 measurable — objectives must allow assessmentofghrformance at the end

of the process;

0 achievable — objectives are plausible to be meeundrtain conditions;

0 results-oriented — objectives have particular erotipcts;

0 temporal — objectives are set within a defined fime

determining data needs; aims a quantitative anditgtime analysis of data need to

fulfill the objectives; is described by quantitie2300 records, files, etc.. — or by the

rules — each transaction, sales under 10 RON., it@tna@ analysis refers to the
characteristics sought for the purchase and usghwhill become the template for
specific fields of data acquisition;

determining data sources aims to identify existiap warehouses or data acquisition

technology that meet the needs of data set; dat@eds either an existing database or

a concatenation of database or the real worldwihatnot yet recorded and formalized;

collaborative systems presupposes the existencenufiple data sources to be

interlinked or connected to a central repositoryalvtwill store data; in this phase is
quantitatively determined the number of data saunmxjuired and geographically
distributed data acquisition points.

To the end of this stage of reality study, mustkbhewn in detail: objectives, data
needs and how they are expected to be satisfied.

The second step in designing VLDS refers to speatifin of the data acquisition
template. Once the data source is known this détesralso the means of organizing existing
data sources. The template takes the data fronceseutatabase or the real world - and forms
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the desired model data set. Thus, the data souroes the collaborative environment
generate the same format data sets, which leadshmmogeneous collection. Steps of this
phase are:
developing data set scheme, which contains thefliselds and the format in which it
is stored; so the record collection of images takem satellite to predict the behavior
of weather in a given area, the system image datesesists of: imageCode,
aquisitionDate, aquisitionHour, satelliteCode, diémzZone, latitudeDegree,
longitudeDegree, map; the output format is a redaré database, or article in a
collection, or file in a lot, depending on the angation that was implemented by the
data center;
determining the types of data concerns the compdiedds in the dataset schema and
defining what kind of memory type has to be setdach feature in part: integer, text,
graphics, etc.; some fields are themselves itenis thieir own data scheme to be
defined and incorporated into the host set; forseteabove:
imagine: article
imageCode: longinteger;
aquisitionDate: data;
aquisitionHour: longinteger;
satelliteCode: string;
descirbedZone: array_of zones;
positionDegrees: article
x1: longinteger;
latitude: array_of latitudes;
x2: longinteger,
longitude: array_of longitudes;
map: file;

embedding components finalize the structure, cotapléhe specific data scheme to

each field, and length of characters that will lssigned, also the order of fields

acquisition and declarations of classes or modeélarticles; the template is then
implemented in a hardware or software interfaceafdomatic data acquisition.

At the end of the second phase of VLDS design m®aee known: data requirements,
data sources and format of data sets with datagtiqn template.

The third stage, and last one, deals with the &dafa#a collection, the specific
communication between source and recipient data fitee collaborative environment, and
physical and logical storage space of data seteniists of the following steps:

setting standards or specific communication prd®dor both the source and

destination; the communication between source aadtirthtion is carried out

according to their nature:

o if datasets are objects described by barcodes,atvmunication is both at the
hardware level — the tray of barcodes and softerel — code interpretation
and linking with existing sets or the field of thew data set;

o if data sets represent characteristics of objecketinitially measured stated or
confirmed verbally, then the operators are intradgiadata; is the standard
communication protocol, and the devices are stahdar

o if data sets are taken from other existing datahasemmunication is by
establishing a network with all relevant protocatsl standards;

o Iif data sets are taken from satellites, the compatiun devices are based on
wireless receiver, amplifiers and signal converters
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o if data sets are managed directly by the custorser/uhe data is transmitted
via standard network input devices: keyboard, mpimehscreen etc..;

actual acquisition of data communication channktsady established; the process is
automated — by taking from other databases andecbng using the determined
template, or manually — in which case it takes onemore operators; automated
processes are more efficient, but with a lack ofticd and supervision; sequential or
manual processes consume more time, resources eoplep but are more closely
supervised and checked; however, in both cases thex likelihood of errors in data
acquisition , which affects the quality criteriadz#ta sets;

forming packages and storing the acquired dataqntbst effective way of taking the

sequence data is the one in which the data set gathered by the description

included in the template is packaged or logicafid @hysically structured and stored
at the specified recipient.

This last step ends the design process and oliteensollection or data sets organized
as databases or sets of files. The collection desegquires a highly detailed and carefully
documented approach, since large data sets wiffeeted both in shape and content by this
phase. Neglecting the different stages or aspectsuperficial treatment of any steps of this
process will lead to resumption of data acquisjtwhich, speaking of a very large collection
may even lead to bankruptcy of the project.

5. Conclusions

Studying large collections of data and applicatibaedling them is important because
of:

computerization of modern society and widely spre&doftware products that work with

large collections of data in any field of activigconomic, social and cultural;

promulgation of new IT laws that encourage the fation of large collections of data;

disproportionate costs of processing raw very ladgé sets in contrast with processing

already prepared data;

effects arising from errors in existing very lagieed data sets;

significant effort to correct such errors in veayde data sets.

In the collaborative context, large data collecti@are designed and implemented in
the presence of geographically dispersed but mlmed, multiple data sources. The
communication and cooperation between data sowndscollection of physical or virtual
database determines the quality obtained.

To establish qualitative collaboration and intei@tibetween data sources, a common
methodology for acquisition and storage of datas setust be adopted. The "3x3"
methodology is an original way to ensure an integtaapproach to populating large data
collections in collaborative environment.
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