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1. Generating large data sets collections 
 
Computerization of modern society, citizen-oriented software distribution and 

promulgation of new IT laws has led to applications that work with large data sets:  
�� telecommunications operators record each call or message within the network for a 

period of six months;  
�� internet and e-mail providers record accessed sites for each IP address in its 

administration, together with the exact date of access and data about each email 
message;  

�� government keep track of different payments for millions of people;  
�� national providers of utilities – gas, electricity etc. – process hundreds of millions of 

annual consumer bills;  
�� online search engines integrate content management of billions of sites.  

Situations mentioned above involve many simultaneous users, using very large data – 
10 7 ÷ 10 10 sets – and applications for data management. Due to the large quantities of data 
sets to be processed, applications acquire specific properties and functionalities. 

In the specific case of communications, the number of people using mobile phones 
will get in 2010 to five billion [1], because of the smartphone market growth in developed 
countries and mobile services in developing countries. The amount of data transferred among 
these people is huge, even if it is distributed to tens of operators. 

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

Other sources of large data collections are found in: 
�� creating weather maps and forecasting analysis, like Figure 1, where the data sets 

containing observations of climatic factors as temperature, pressure, humidity data sets 
are assigned to geographical area for which they were recorded; weather maps are 
generated so that the current status is explained and short or long term forecasts are 
presented; 
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Fig. 1.  Building weather maps 

 
�� chemical combinations generate complex chemical bonds that requires records of 

structures that are stored in large data collections and whose mining obtains training 
and studying behavior rules of other combinations still inexperienced; 

�� digital medical analysis, at a hospital or a medical research institute; the results are 
stored either in the form of records or files, creating large collections; 

�� cyber-medicine implementation, treatment or remote operations that implies 
generation and transfer of important data sets due to factors that should be monitored, 
robots directed by humans and pictures taken and analyzed. 
All these data sets must be organized to assure readiness for consultation. Data 

collection management has to optimize both hardware and software resources to enable data 
manipulation. This area is under intense research in recent years due to expansion of media 
distribution and online services. Different methods to optimize the acquisition, storage, 
handling and visualization of data are studied in the literature. 

Designing, implementing and populating large collections of data requires in most 
cases, multiple data sources. How they communicate and work together since the design 
phase to the user, determine the quality of the collection as array as well as sets as entities. 
Therefore the theoretical foundations of communication between data sources and points of 
purchase is of paramount importance in the collaborative development of large collections. 
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2. Organization of large data sets 
 
Data collections represent, but are not limited to: databases, collections of text 

files/XML files/multimedia, data warehouse, or any combination thereof. Administration 
requires specialized tools to harmonize the specific hardware and software aspects of large 
data sets. 

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

�� organization on three levels: conceptual, logical, physical; 
�� structure follows a data model; 
�� consistency by integrity restrictions and data protection; 
�� minimum and controlled redundancy by implementing a data model and by applying 

design techniques; 
�� multiple users accessibility in a timely manner. 

Very Large Database System – VLDBS – is a concept that describes a set of inter-
conditioned elements constituting the ground for development and operation of VLDB 
applications [4]. These elements relate to: data, software and other resources – Figure 2. 

 
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 data structure description, integrity 

restrictions, visions, clusters etc.; 
�� annex files for index, parameters. 

The software system for database development contains: VLDB management system 
and computer applications developed in the VLDB management system. 

Other resources that contribute to the formation and functioning 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 – VLDBMS – is a complex software 
system that provides the interface between databases and users, and that: 

�� implements databases as a data model; 
�� contains at least one programming language and tools for optimal 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 for handling data sets; 
�� tools for software development focused on large data sets; 
�� large database that is either independent or virtual. 

 
Fig. 3. VLDBMS components 

 
The size or volume of VLDB [5] is an expression of what constitutes corporate 

quantitative data. In the practice of handling databases and files, or human-computer 
interaction, data volume is understood as: 

�� length of a database file or the entire length of a local file in number of articles / 
records, or physical location occupied expressed in bytes; 

�� number of documents placed in the file or database; where documents contain the 
same structure and is standard size, then the volume is expressed by quantifying these 
documents; 

�� number of transactions, in interaction with the database, the volume of data flowing 
into the channels of communication is directly influenced by the number of 
requests/queries and responses along with the dimensions involved in these 
exchanges; 

�� processing time, in general, the amount of data is directly proportional to processing 
time, compared to the complexity of process. 
Each of these size expressions is limited and reduces operationability if singular used. 

When volume data is expressed as a number of articles or records, information about the basic 
element, namely the structure of the article or record is missing. From this perspective, 1000 
records with two fields would have the same size with 1000 records with 10 fields. 

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

The record length LR for describing a database element is given by: 
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where: 
mc – number of record’s fields; 

i
lc   – the length of the maximal string that describes the field i. 

In case of a meteorological database that contains a table with moments of satellite 
picture taking: 
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For a single table of a database, it’s length LT  is determined by the number of records 
contained: 
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where: 

i
nr   – number of records for the iT  table; 

j

i
LR   – length of  j record from table iT ; 

i
mc   – number of fields for a single record of table iT ; 

i

j
lc   – length of field i of record j. 

In this case, if 

i
nr = 235 for the table mentioned above,    

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

The size of the whole database tables is obtained by summing components’ lengths: 
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where: 
e   – number of tables in the database; 

p
LT

 
– length of table pT ; 

i

j p
lc

 
– length of field i of record j in table pT . 

In the case mentioned,  
e =4 

1LT =1,97; 2LT =2,04; 3LT =0,23; 4LT =1,84; 
Then LBD = 6,08 KB. 
As specified in the definition, the database contains, in addition to actual data, 

metadata and annex files. Each additional item add different values to the database size, so the 
relationship becomes: 
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 where:
 LMD   – length of metadata; 
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k
LF   – length of auxiliary file k. 

For the studied case, 
LMD = 534 KB 
Z = 2 

1
LF = 236 KB, 

2
LF = 267 KB 

LBD= 1043,08 KB = 1,01 MB 
Thus, the database size is directly affected by: 

�� type and complexity of the information contained in a field; 
�� 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 constraints within a table; 
�� number and complexity of relationships between tables; 
�� number and complexity of auxiliary files: indexes, stored procedures etc. 

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

Description of the real world, according to [5], is based on a number of widely 
accepted conventions, including collaborative environment, that allows data recording along 
with interpretation. These conventions are standard and relate to: 

�� numerical data which, using this convention, are recorded using an alphabet – 
consisting of symbols 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 – and establishing a rule of words or 
numbers; for unsigned integers, the formation rule is: 

<digit> 
<unsigned_integer>= <digit>Å <unsigned_integer> 

     <unsigned_integer>Å <digit> 
Where Å  is the concatenation operation; so, 15634 is an unsigned integer; for the 
signed integers: 

�
�
�
-

+
>=< sign

 <signed_integer>=<sign>Å <unsigned_integer> 
The same way numbers with decimals or exponents are obtained; numerical data 
characterize durations, sizes, codes, and supported operations depend on their real 
significance; 

�� alphanumeric data, for whose description – in case of a VLDB – is defined a set of 
symbols called letters which correspond to sounds of human speech; then rules are 
constructed using symbols to construct words; alphabetical data are used to describe 
events, people, objects or phenomena in the real world; if one considers the real world 
from conceptual representations R1, R2, R3, ..., Rmc receiving assigned sentences � 1, 
� 2, � 3, ..., � mc, the projection appears as a real world situation; the one that interprets 
the phrases get a real world reconstitution of R’1, R’2, R’3, ..., R’sc. If mc=sc, then the 
diverse forms of reference was covered. 

�� alphanumeric data, which are represented by the words made of concatenated alphabet 
of letters and digits; accurately and concisely describes the realities and are preferred 
over the two types of data mentioned above, because it offers greater freedom of 
expression, and therefore covers a wider area of knowledge; 

�� graphic data that are obtained through mechanical or digital means such as: 
photographing, filming and recording on tape; they bring value to the descriptions, 
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because information described by numeric, alphanumeric and alphanumeric data, are 
now visible; 

�� spatial data, making the transition from describing real world objects, phenomena, etc. 
in two dimensions to the one that use three dimensions for the characterization of 
reality; the vast majority of spatial data refers to objects or geographical points and 
performance for applications requiring interpretation and modeling. 
All these data types are used together with appropriate computer applications to model 

the existing realities and to solve problems or meet certain requirements. In a dataset, the type 
of data contained is either single – or homogenous – or different – heterogeneous – depending 
on the desired efficiency in the factual description of reality. 

 
 
3. Very large collection building in collaborative environment 

 
Creating a VLDB involves both introducing new data sets and getting data from 

existing databases. Thus, in collaborative environment, the creation of VLDB implies many 
ways logically or physically dispersed sources. 

Let it be M  large databases, DB1, DB2,... DBM created by the same software product, 
containing data from territorially disjoint places. A computer application is built to achieve a 
virtual database VDB by concatenation of the basic data extracted from databases DB1, DB2, 
... DBM. 

Essential information is placed in the local database in a single file, containing the 
keys of records from that collection. The virtual database joins the essential information and, 
without the  physical copy of data, it will be part of the new large database, as shown in 
Figure 4. 

 
 

Fig. 4. Creating VDB from several points 
 

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

�� 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 collaborative environment and originates 
campus VDB which will bring together all these data in an organized manner. 

Validation of data sets or data collection occurs at the data gathering – the pre-
validation, or at data processing – the post-validation, by choice of developer: 

�� validation at gathering integrates the process in the design stage; after setting the 
template and connecting to data source, with the start of data acquisition and before 
storing the destination database, the data set is checked two-dimensional: 

o size dimension – validating value entered in each field, if it’s defined within 
the limits, if it relates to this data set and is consistent with reality; 

o structural dimension – validating the degree of dataset completeness and verify 
that each field is given a value; 

if the data sets are not passing validation, a message is generated to underline the 
shortcomings of the dataset and the correction of errors is expected without the set to 
be lodged in the recipient; 

�� validation at processing requires that data acquisition takes place continuously, even if 
data sets are not meeting the quality standards; after the 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 

correct from the beginning 
�� on error, request data directly 
from the supplier through the 
open communication channel  

�� efficient data acquisition 
process 
�� is operated only in need of 
processing the data sets 
 

Disadvantages �� extends the time of data 
acquisition 
�� requires human assistance 

�� the collection is not 
qualitative immediately after 
construction 
�� runs when the communication 
with the data supplier is unsure 

 
Advantages and disadvantages of each type of validation are presented in Table 1. 

Both methods are optimized by adopting an automated error correction process, either by 
filling missing values with predefined settings, or by reloading the data source. Once 
validated, the data sets are ready for operations and processing. 

In the collaborative environment, data sources should take the same approach to data 
sets validation in order to gain a quality and homogeneous collection which allows data 
processing.  
 

4. Collaborative population of very large collections of data sets 
 
Data sets of very large requiring a special treatment in terms of both their design and 

in the handling to solve problems. 
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Design of very large data sets VLDS relates to the interaction with existing data, from 
their preparation for collection to the storing them for later use. It is proposed an original 
methodology for VLDS, called "3x3." Design process steps are illustrated in Figure 4. 
 

 
Fig. 5. Collaborative database population 

 
The first step in acquiring collections of data sets in collaborative environment refers 

to the study of reality which takes into account both the field observation of real world data 
that would have to be prevailed, and the one that will be handled or used. Acquiring 
knowledge of data extracting context is important, because quality design is done by  
including details of the object or phenomenon studied. First stage of the design activities 
relates to: 

�� describing and analyzing objectives; it determines what is actually done with data and 
which is the reason and the purpose of data sets; objectives must be clearly defined 
and must meet five criteria SMART - specific, measurable, achievable, results-
oriented and temporal: 

o specific – objectives must be clearly formulated, detailed, not general; 
o measurable – objectives must allow assessment of their performance at the end 

of the process;  
o achievable – objectives are plausible to be met under certain conditions; 
o results-oriented – objectives have particular end-products; 
o temporal – objectives are set within a defined time; 

�� determining data needs; aims a quantitative and qualitative analysis of data need to 
fulfill the objectives; is described by quantities – 2300 records, files, etc.. – or by the 
rules – each transaction, sales under 10 RON., Qualitative analysis refers to the 
characteristics sought for the purchase and use, which will become the template for 
specific fields of data acquisition; 

�� determining data sources aims to identify existing data warehouses or data acquisition 
technology that meet the needs of data set; data source is either an existing database or 
a concatenation of database or the real world that was not yet recorded and formalized; 
collaborative systems presupposes the existence of multiple data sources to be 
interlinked or connected to a central repository which will store data; in this phase is 
quantitatively determined the number of data sources required and geographically 
distributed data acquisition points. 
To the end of this stage of reality study, must be known in detail: objectives, data 

needs and how they are expected to be satisfied. 
The second step in designing VLDS refers to specification of the data acquisition 

template. Once the data source is known this determines also the means of organizing existing 
data sources. The template takes the data from source - database or the real world - and forms 
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the desired model data set. Thus, the data sources from the collaborative environment 
generate the same format data sets, which leads to a homogeneous collection. Steps of this 
phase are: 

�� developing data set scheme, which contains the list of fields and the format in which it 
is stored; so the record collection of images taken from satellite to predict the behavior 
of weather in a given area, the system image dataset consists of: imageCode, 
aquisitionDate, aquisitionHour, satelliteCode, describedZone, latitudeDegree, 
longitudeDegree, map; the output format is a record in a database, or article in a 
collection, or file in a lot, depending on the organization that was implemented by the 
data center; 

�� determining the types of data concerns the component fields in the dataset schema and 
defining what kind of memory type has to be set for each feature in part: integer, text, 
graphics, etc.; some fields are themselves items with their own data scheme to be 
defined and incorporated into the host set; for the set above: 
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, completes the specific data scheme to 

each field, and length of characters that will be assigned, also the order of fields 
acquisition and declarations of classes or models of articles; the template is then 
implemented in a hardware or software interface for automatic data acquisition. 
At the end of the second phase of VLDS design process are known: data requirements, 

data sources and format of data sets with data acquisition template. 
The third stage, and last one, deals with the actual data collection, the specific 

communication between source and recipient data from the collaborative environment, and 
physical and logical storage space of data sets. It consists of the following steps: 

�� setting standards or specific communication protocols for both the source and 
destination; the communication between source and destination is carried out 
according to their nature: 

o if datasets are objects described by barcodes, then communication is both at the 
hardware level – the tray of barcodes and software level – code interpretation 
and linking with existing sets or the field of the new data set; 

o if data sets represent characteristics of objects to be initially measured stated or 
confirmed verbally, then the operators are introducing data; is the standard 
communication protocol, and the devices are standard; 

o if data sets are taken from other existing databases, communication is by 
establishing a network with all relevant protocols and standards; 

o if data sets are taken from satellites, the communication devices are based on 
wireless receiver, amplifiers and signal converters;  
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o if data sets are managed directly by the customer/user, the data is transmitted 
via standard network input devices: keyboard, mouse, touchscreen etc..; 

�� actual acquisition of data communication channels already established; the process is 
automated – by taking from other databases and converting using the determined 
template, or manually – in which case it takes one or more operators; automated 
processes are more efficient, but with a lack of control and supervision; sequential or 
manual processes consume more time, resources and people, but are more closely 
supervised and checked; however, in both cases there is a likelihood of errors in data 
acquisition , which affects the quality criteria of data sets; 

�� forming packages and storing the acquired data; the most effective way of taking the 
sequence data is the one in which the data set, once gathered by the description 
included in the template is packaged or logically and physically structured and stored 
at the specified recipient. 
This last step ends the design process and obtains the collection or data sets organized 

as databases or sets of files. The collection design requires a highly detailed and carefully 
documented approach, since large data sets will be affected both in shape and content by this 
phase. Neglecting the different stages or aspects, or superficial treatment of any steps of this 
process will lead to resumption of data acquisition, which, speaking of a very large collection 
may even lead to bankruptcy of the project. 

 
 
5. Conclusions 

 
Studying large collections of data and applications handling them is important because 

of: 
�� computerization of modern society and widely spread of software products that work with 

large collections of data in any field of activity: economic, social and cultural; 
�� promulgation of new IT laws that encourage the formation of large collections of data;  
�� disproportionate costs of processing raw very large data sets in contrast with processing 

already prepared data;  
�� effects arising from errors in existing very large sized data sets;  
�� significant effort to correct such errors in very large data sets. 

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

To establish qualitative collaboration and interaction between data sources, a common 
methodology for acquisition and storage of data sets must be adopted. The "3x3" 
methodology is an original way to ensure an integrated approach to populating large data 
collections in collaborative environment.   
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