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ABSTRACT 

There are large amounts of data generated in the information society every day; this data 
comes from various sources, like measuring devices, public administration, mass media, 
telephony, GPS, the movie industry, television stations, etc. Gartner, the author of the “hype 
cycle” concept, defines the “BIG Data” (BIGD) concept as "high volume, velocity and/or 
variety information assets that demand cost-effective, innovative forms of information 
processing that enable enhanced insight, decision making, and process automation". It is 
the single most hyped term in the market today. BIGD has drawn the attention of the IT and 
marketing research communities, with concrete results about “BIGD solutions“ and 
significant resources being allocated for “BIGD projects”. The objective of the hype cycle 
for BIGD is to help the decision makers to work with this concept in order to develop future 
activities in the context of the fundamental change of the cost-benefit equation terms. 
Optimizing the relationship between storage space and retrieval time for data stored as 
BIGD is a major challenge for research in the field. 

This paper shows techniques for data structuring in BIGD, techniques that optimize the 
relationship between storage space and retrieval time under the aspect of total cost, 
techniques based on Boolean algebra and atom files. 

Keywords: Big Data, Hype Cycle, Volume, Velocity, Variety, and Veracity, Boolean 
algebra, Atoms File 

1. INTRODUCTION 

“Big Data” is a concept coined to name the collection of data which contains an impressive 
volume of data, of the most diverse types, from numeric data, to text data, sounds and 
images, to name just a few of the data types generated daily in the world. The complexity 
of the “Big data” concept can be detailed by four characteristics: Volume, Velocity, Variety, 
and Veracity.  

The volume of data spread in BIGD is impressive for data storage alone. The information 
society is working daily with volumes of data way bigger than terabytes, even petabytes. 
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The retrieval speed of data stored in BIGD and the transmission speed to the final user, 
must guarantee data access in time for decision making. 

Data diversity in BIGD is a new dimension in the complexity of this concept. Usually, data 
stored in BIGD is structured data, but mostly unstructured data like text, sound, images, 
video, etc. 

Reliability of data stored in BIGD is measured in the degree of trust the end user has for 
data obtained from these collections and it is shown that a number of about 30% of the 
factors in the decision making process have big doubts or even question the reliability of 
this data. 

By Big Data analysis we define the process of examining very big quantities of data of 
different types, mostly unstructured, (text, sound, images) obtained at different time 
periods, with the purpose of identifying the properties, the correlations and the useful 
information contained in these data collections. The primary purpose of BIGD analysis is 
to help companies in their decision making processes by identifying data obtained in time, 
data that cannot be supplied to decision makers by conventional business intelligence (BI) 
tools. These new data sources may include Web server logs and Internet clickstream data, 
social media activity reports, mobile-phone call detail records and information captured by 
sensors.   

Apache Hadoop is an open source software product aimed for distributed processing of 
BIGD records by means of networks and client-server clusters. This software product, that 
manages BIGD records, is equipped with functions for storing documents / records and 
functions for retrieving data from the stored documents. For rapid retrieval of data, the 
software partitions the records from BIGD on different levels and search for the data needed 
is done on these resulting trees.  

Gartner, the author of the “hype cycle” concept, defines the “BIG Data” (BIGD) concept 
as "high volume, velocity and/or variety information assets that demand cost-effective, 
innovative forms of information processing that enable enhanced insight, decision making, 
and process automation". It is the single most hyped term in the market today. BIGD has 
drawn the attention of the IT and marketing research communities, with concrete results 
about “BIGD solutions“ and significant resources being allocated for “BIGD projects”. The 
objective of the hype cycle for BIGD is to help the decision makers to work with this 
concept in order to develop future activities in the context of the fundamental change of the 
cost-benefit equation terms. 

According to the “hype cycle” estimates, by the end of 2012 practical and productive 
solutions will be obtained in BIGD IT projects in the following domains: intelligent 
electronic devices, Supply Chain Analytics, Social Media Monitors, Speech Recognition, 
Web Analytics, Column Store DBMS, Predictive Analytics. 

The era of databases in which large structured data collections are stored and the era of 
current RDBMSs is slowly starting to fade away, leaving way for BIG DATA, i.e. new 
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concepts used in describing and managing the exponential growth, the availability and 
usage of data, both structured but mainly unstructured. Big corporations and IT leaders 
invest a lot of resources into projects for efficient structuring of data into BIGD, structures 
that should ensure the needed performance on all four dimensions of BIGD: Volume , 
Velocity, Variety, and Veracity. In this context, we are looking to bring a small contribution 
to the scientific research in this field.  

2. NOTIONS, CONCEPTS AND DEFINITIONS 

Annotations: 

 ሼܴሽ – the collection of records from Big Data (BIGD); 
 ሼܥሽ – the set of addresses form the storage environment where the records from R 

have been stored; 
 ሼܵሽ – the set of requests for data from BIGD. 

Any structuring of the R set over S so that any data request ሺܿ௜ ∈  ሻ can be satisfied isܥ
called a BIGD structure.  

For any BIGD structuring of the following type: 

ܱሺሼܴሽ, ሼܥሽ, ሼܵሽሻ 

We associate for any ܿ௜ ∈  .ሺܿ௜ሻݐ	element a retrieval time ܥ

The structuring of BIGD with a minimum time of retrieval for all elements ܿ௜ ∈  and a ܥ
minimum number of addresses ܵ is a primary objective for BIGD. 

The main objective of BIGD structuring of data is the optimization of the relation between 
storage space ܵ – retrieval time	ݐሺܿ௜ሻ, under the aspect of total cost. 

In mathematical terms this objective can be formulated as follows: 

In the given set ࣧ ሼܱሺሼܴሽ, ሼܥሽ, ሼܵሽሻሽ, identify the structure ܱ  that optimizes the relationship 
described below: 

݉݅݊ ሺܿ௜ሻݐ , ∀	ܿ௜ ∈ for݉݅݊	ܥ ,൫ܱሺሼܴሽݐݏ݋ܥ ሼܥሽ, ሼܵሽሻ൯	ሺuder	the	aspect	of	total	costሻ (2.1) 

A general solution for this problem, a general goal pursued by software products that 
manage data and information from many fields, like: bibliographic documentation, medical 
computer science, administration, spatial programs, etc., is hard to obtain because of the 
complex structures of the ሼܴሽ, ሼܥሽ, ሼܵሽ sets. 
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For the completion of this goal there have been developed a large array of techniques for 
data organization going from files to databases and from the simplest to the most complex 
RDBMSs. 

3. BOOLEAN ALGEBRA FOR RECORD SETS  

In order to obtain an efficient technique for organizing BIGD in the conditions of (2.1), 
let’s make the following technical considerations. 

Let there be a large BIGD database that contains the record set (object set) ሼܴሽ and let’s 
consider a number of keywords (fields contained in the BIGD records), denoted 
as	݇ଵ, ݇ଶ, … , ݇௡, with the property that any record from BIGD contains at least one 
keyword. 

Annotations: 

 ܴሺ݇௜ሻ – the set of records that contain the keyword ݇௜, 
 ܣሺ݇௜ሻ – the list of addresses for the records in this set 

Using these annotations, the set of records from BIGD can be partitioned in classes: ࣬ሺ݇௜ሻ. 

Let there be ࣬ ൌ	 ሼܴሺ݇௜ሻ	; i ൌ 1,2, … , nሽ where the operations ∩,∪,െ have the following 
meanings: 

ܴሺ݇ଵሻ ∩ ܴሺ݇ଶሻ ൌ ܴሺ݇ଵ ∧ ݇ଶሻ  

ܴሺ݇ଵሻ ∪ ܴሺ݇ଶሻ ൌ ܴሺ݇ଵ ∨ ݇ଶሻ 

തܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ൌ തܴሺ݇ଵ ∧ ݇ଶሻ 

Definition 1: O family of parts ܲ of a set ࣧ is a Boolean algebra if and only if: 

ܣ ∈ ܤ	݀݊ܽ	ܲ ∈ ܲ	 → ܣ ∪ ܤ ∈ ܣ̅	݅ݏ	ܲ ∈ ܲ, തܤ ∈ ܲ 

The set ࣬ ൌ	 ሼܴሺ݇௜ሻ	; i ൌ 1,2, … , nሽ generates a Boolean algebra which we denote by	ࣜሺܴሻ. 

We observe that, by using these annotations, any data request ሺܿ௜ ∈  ሻ from BIGD can beܥ
written as a Boolean function of keywords like: 

݂ሺ݇ଵ, ݇ଶ, … , ݇௡ሻ ൌ ⋁ ሺ⋀ ݇௜௜ஸ௡ ሻ௜ஸ௡   

The answer to this data request is contained in a collection of records ܤ ∈ ࣜሺ࣬ሻ, so the set 
ࣜሺ࣬ሻ can be called the Boolean algebra of all possible answers. 

Further, let’s search to identify in the Boolean algebra ࣜሺ࣬ሻ a set of elements that have the 
property that two by two are disjoint. They can be easily be highlighted if we account for 
the total number of sets of the following type: 
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௝ܥ ൌ ⋂ ఫܴ෩ ሺ݇௜ሻ
௡
௜ୀଵ                                               (3.1) 

Where ఫܴ෩ ሺ݇௜ሻ is ௝ܴሺ݇௜ሻ or ఫܴഥ ሺ݇௜ሻ. 

This way, we can build the set of 2௡elements denoted by: 

,ଵܥ ,ଶܥ … , ,௠ܥ ,௠ାଵܥ … , ଶ೙ܥ                                   (3.2) 

of which some can be empty. 

Concerning the nonempty elements ܥଵ, ,ଶܥ … ,  the following lemmas can be easily	௠ܥ
proved: 

Lemma 1: The elements ܥ௝ and ܥ௞ are distinct for any ݆ ് ݇; meaning ܥ௝ ∩ ௞ܥ ൌ ∅ for any 
݆ ് ݇. 

Lemma 2: For any ܤ ∈ ࣜሺ࣬ሻ we have ܤ ∩ ௝ܥ ൌ ൜
௝ܥ
∅

, for any ݆. 

In this case, the nonempty elements ܥ௝ defined by (3.1) will be named as atoms. 

Lemma 3: Any subset ܤ of records ܴሺ݇௜ሻ from BIGD is a union of atoms ܥ௜. 

To prove this lemma, we notice that from (3.1) it follows that: 

ܦܩܫܤ ൌ 	⋃ ܴሺ݇௜ሻ ൌ ⋃ ௜ܥ	
௡
௜ୀଵ 	௡

௜ୀଵ   

ܤ ൌ ܤ ∩ ܦܩܫܤ ൌ ⋂ ܤ ∩ ௜ܥ
௠
௜ୀଵ ; 

But ܤ ∩ ௜ܥ ൌ ቄ
௜ܥ
∅

 according to lemma 2, so lemma 3 is proved. 

4. ORGANIZING BIGD ON THE BASIS OF THE BOOLEAN ALGEBRA OF 
ALL POSSIBLE ANSWERS 

For the achievement of an efficient technique for organizing BIGD let’s consider that 
instead of organizing BIGD in the following form: 

ܱ൫ሺሼܴሽ, ሼܣሺ݇௜ሻሽሻ, ሼܳሽ, ሼܵሽ൯                         (4.1) 

which makes up the classical structure on which most RDBMSs operate on, the following 
organization: 

ܱ൫ሺሼܴሽ, ሼܣሺܥ௜ሻሽሻ, ሼܳሽ, ሼܵሽ൯                         (4.2) 



JOURNAL OF INFORMATION SYSTEMS & OPERATIONS MANAGEMENT 

in which the set ሼܣሺܥ௜ሻሽ is made up of the lists of addresses of the records that 
contain the atoms ܥ௜. 

Such an organization has the following advantages:	 

a) Any address of records contained in BIGD appears on only one of the lists ሼܣሺܥ௜ሻሽ, 
in other words: the number of addresses ሼܣሺܥ௜ሻ; ݅ ൌ 1,2, … ,݉ሽ 	൑	the number of 
addresses ሼܣሺ݇௜ሻ; ݅ ൌ 1,2, … , ݊ሽ, because ܥ௜ ∩ ௝ܥ ൌ 0	for	݅ ് ݆; 

b) Any set of records ܤ ∈  which has to be found to satisfy a given demand ܦܩܫܤ
݂ሺ݇ଵ, ݇ଶ, … , ݇௡ሻ is a union of disjoint atoms (see lemma 3). So in the organization 
at (4.2) we never take into consideration the intersections of lists of addresses and 
we never eliminate the duplications in the taking of the unions of address lists, the 
way it happens in other known techniques [11]. 

c) The procedures of translations of a Boolean function ݂ሺ݇ଵ, ݇ଶ, … , ݇௡ሻ of random 
keywords in a union of atoms are extremely simple. 

To prove this it is sufficient to consider that any Boolean function ݂ሺ݇ଵ, ݇ଶ, … , ݇௡ሻ can 
always be expressed in a normal form of disjunctive clauses, each clause being a 
conjunction of keywords ݇௜ or  ത݇௝, like this: 

݂ሺ݇ଵ, ݇ଶ, … , ݇௡ሻ ൌ ൫݇ଵ ∧ ݇ଶ ∧ ത݇ସ൯ ∨ ൫݇ଶ ∧ ത݇ଷ ∧ ݇ସ൯ 

Definition 2: A disjunctive normal form of a Boolean function is a developed disjunctive 
normal form is any variable appears once and only once in any clause, either in negative 
form or not (never under both forms) [11]; 

It is observed that the transformation from a disjunctive normal form to a developed 
disjunctive normal form is done very easily by replacing clause 0 from the disjunctive 
normal form that does not contain a key ௝݇ with ൫∅ ∧ ௝݇൯ ∨ ൫∅ ∧ ത݇௝൯. 

With these specifications we have: 

݂ሺ݇ଵ, ݇ଶ, … , ݇௡ሻ ൌ ⋁ ൫⋁ ௝݇௜௜ஸ௡ ൯௝ஸ௡ 	 where  ௝݇௜ ൌ ൜
݇௜
ത݇
௜
 

and ܴሺ݂ሻ ൌ ܴ൫⋁൫⋁ ෨݇
௝௜൯൯ ൌ ⋃ ⋂ ܴ൫෨݇௝௜൯௜ஸ௡௝ஸ௡ ൌ ⋃ ⋂ ෨ܴሺ݇௜ሻ௜ஸ௡௝ஸ௡  (4.3) 

So, any set ܤ that satisfies a request ݂ሺ݇ଵ, ݇ଶ, … , ݇௡ሻ is a union of atoms of the Boolean 
algebra ࣜሺ࣬ሻ. 

From the considerations listed at points a, b, c it follows that: 

Theorem 1: The organization of BIGD under the form at (4.3) is better than the form at 
(4.2) viewed in terms of the relationship between storage space – retrieval time under the 
conditions of a minimum total cost. 
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5. PROCEDURES FOR GENERATING ATOMIC BOOLEAN ALGEBRA 

Method I: 

To simplify the exposure, let’s consider that BIGD contains 12 documents (records) and 4 
keywords. In the following we will refer only to the addresses of the records (documents) 
and not to their contents. Let’s denote the keywords taken into consideration with 
݇ଵ, ݇ଶ, ݇ଷ, ݇ସ and the BIGD records with 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. 

Suppose that ܴሺ݇௜ሻ; ݅ ൌ 1, 2, 3, 4 are as follows: 

ܴሺ݇ଵሻ ൌ ሼ2, 4, 5, 7, 8, 10, 11, 12ሽ 	
ܴሺ݇ଶሻ ൌ ሼ1, 2, 7, 10ሽ 	
ܴሺ݇ଷሻ ൌ ሼ1, 4, 5, 8, 11ሽ 	
ܴሺ݇ସሻ ൌ ሼ3, 5, 6, 8, 9, 12ሽ	               (5.1) 

To highlight the atoms ܥ௝ it is sufficient to express the sets ܴሺ݇௜ሻ in the form of columns in 
table 1, where we will denote by the value “1” the belonging of the record from column 1 
of the table to the set ܴሺ݇௜ሻ and by the value “0” the not belonging of the record to the set 
ܴሺ݇௜ሻ. 

Table 1 

Record number ܴሺ݇ଵሻ ܴሺ݇ଶሻ ܴሺ݇ଷሻ ܴሺ݇ସሻ 
1 0 1 1 0 
2 1 1 0 0 
3 0  0  0  1 
4 1 0 1 0 
5 1 0 1 1 
6 0 0 0 1 
7 1 1 0 0 
8 1 0 1 1 
9 0 0 0 1 
10 1 1 0 0 
11 1 0 1 0 
12 1 0 0 1 

 

By reading the rows of table 1 we can write the atoms of the Boolean algebra, according to 
(3.2) like this: 

ଵܥ ൌ തܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ∩ തܴሺ݇ଷሻ ∩ ܴሺ݇ସሻ ൌ ሼ3, 6, 9ሽ	
ଶܥ ൌ ܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ∩ ܴሺ݇ଷሻ ∩ തܴሺ݇ସሻ ൌ ሼ4, 11ሽ	
ଷܥ ൌ ܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ∩ ܴሺ݇ଷሻ ∩ ܴሺ݇ସሻ ൌ ሼ5, 8ሽ 
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ସܥ ൌ ܴሺ݇ଵሻ ∩ ܴሺ݇ଶሻ ∩ തܴሺ݇ଷሻ ∩ തܴሺ݇ସሻ ൌ ሼ2, 7, 10ሽ	
ହܥ ൌ ܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ∩ തܴሺ݇ଷሻ ∩ ܴሺ݇ସሻ ൌ ሼ12ሽ		
଺ܥ ൌ തܴሺ݇ଵሻ ∩ ܴሺ݇ଶሻ ∩ ܴሺ݇ଷሻ ∩ തܴሺ݇ସሻ ൌ ሼ1ሽ                                    (5.2) 

The numbering of atoms is arbitrary. 

Method II: 

From the definition of ܥ௝ the following recurrence formula is obtained: 

௝ܥ ൌ ⋂ ෨ܴ௝ሺ݇௜ሻ
௡
௜ିଵ ൌ ൫⋂ ෨ܴ௝ሺ݇௜ሻ

௡ିଵ
௜ୀଵ ൯⋂ ෨ܴ௝ሺ݇௡ሻ (5.3) 

From (5.3) the iterative generation method of atoms ܥ௝ follows. Let’s follow this method 
for the example above. 

Step 1. 

Let’s consider all the records that contain the keyword ݇ଵ; that is the set 

ܴሺ݇ଵሻ ൌ ሼ2, 4, 5, 7, 8, 10, 11, 12ሽ 

Step 2. 

Let’s consider the sets ܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ; ܴሺ݇ଵሻ ∩ ܴሺ݇ଶሻ and തܴሺ݇ଵሻ ∩ ܴሺ݇ଶሻ and we 
eliminate the empty sets: 

ܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ൌ ሼ4, 5, 8, 11, 12ሽ	
ܴሺ݇ଵሻ ∩ ܴሺ݇ଶሻ ൌ ሼ2, 7, 10ሽ	
തܴሺ݇ଵሻ ∩ ܴሺ݇ଶሻ ൌ ሼ1ሽ 

Step 3. 

We consider the not empty sets obtained at Step 2 and we intersect them with ܴሺ݇ଷሻ and 
തܴሺ݇ଷሻ and we only keep the not empty sets. Then we also consider the set ܴ തሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ∩
തܴሺ݇ଷሻ ∩ ܴሺ݇ସሻ and we keep it if it is not empty: 

ܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ∩ ܴሺ݇ଷሻ ൌ ሼ4, 5, 8, 11ሽ	
ܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ∩ തܴሺ݇ଷሻ ൌ ሼ12ሽ	
ܴሺ݇ଵሻ ∩ ܴሺ݇ଶሻ ∩ ܴሺ݇ଷሻ ൌ ሼ0ሽ 		െ 	gets	eliminated	
ܴሺ݇ଵሻ ∩ ܴሺ݇ଶሻ ∩ തܴሺ݇ଷሻ ൌ ሼ2, 7, 10ሽ	
തܴሺ݇ଵሻ ∩ ܴሺ݇ଶሻ ∩ ܴሺ݇ଷሻ ൌ ሼ1ሽ	
തܴሺ݇ଵሻ ∩ ܴሺ݇ଶሻ ∩ തܴሺ݇ଷሻ ൌ ሼ0ሽ 		െ 	gets	eliminated	
തܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ∩ ܴሺ݇ଷሻ ൌ ሼ0ሽ 		െ 	gets	eliminated 
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Step 4. 

We keep the not empty sets obtained in Step 3 and we intersect them with the sets ܴሺ݇ସሻ 
and തܴሺ݇ସሻ then we also consider the set തܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ∩ തܴሺ݇ଷሻ ∩ ܴሺ݇ସሻ: 

ܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ∩ തܴሺ݇ଷሻ ∩ ܴሺ݇ସሻ ൌ ሼ12ሽ	
ܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ∩ തܴሺ݇ଷሻ ∩ തܴሺ݇ସሻ ൌ ሼ0ሽ 		െ 	gets	eliminated	
ܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ∩ ܴሺ݇ଷሻ ∩ ܴሺ݇ସሻ ൌ ሼ5, 8ሽ	
ܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ∩ ܴሺ݇ଷሻ ∩ തܴሺ݇ସሻ ൌ ሼ4, 11ሽ	
ܴሺ݇ଵሻ ∩ ܴሺ݇ଶሻ ∩ തܴሺ݇ଷሻ ∩ തܴሺ݇ସሻ ൌ ሼ2, 7, 10ሽ	
ܴሺ݇ଵሻ ∩ ܴሺ݇ଶሻ ∩ തܴሺ݇ଷሻ ∩ ܴሺ݇ସሻ ൌ ሼ0ሽ 		െ 	gets	eliminated	
തܴሺ݇ଵሻ ∩ ܴሺ݇ଶሻ ∩ ܴሺ݇ଷሻ ∩ ܴሺ݇ସሻ ൌ ሼ0ሽ 		െ 	gets	eliminated	
തܴሺ݇ଵሻ ∩ ܴሺ݇ଶሻ ∩ ܴሺ݇ଷሻ ∩ തܴሺ݇ସሻ ൌ ሼ1ሽ 

and 

തܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ∩ തܴሺ݇ଷሻ ∩ ܴሺ݇ସሻ ൌ ሼ3, 6, 9ሽ  

We observe that we obtained the same atoms ܥ௝as in Method I. 

6. QUERY PROCEDURE FOR THIS STRUCTURE 

In essence, this procedure aims to transpose a query into atom unions. We consider a request 
to BIGD written in the form of a Boolean function: 

݂ሺ݇ଵ, ݇ଶ, … , ݇௡ሻ ൌ ሺ݇ଵ ∧ ݇ଶ ∧ ݇ଷ ∧ ݇ସሻ ∨ ൫݇ଶ ∧ ത݇ଷ ∧ ݇ସ൯ ∨ ݇ସ 

We are looking to transform this query in a developed disjunctive normal form, i.e.: 

݂ሺ݇ଵ, ݇ଶ, … , ݇௡ሻ ൌ 	 ൫݇ଵ ∧ ݇ଶ ∧ ݇ଷ ∧ ത݇ସ൯ ∨	

																																				൫݇ଵ ∧ ݇ଶ ∧ ത݇ଷ ∧ ത݇ସ൯ ∨	

																																				൫݇ଵ ∧ ݇ଶ ∧ ത݇ଷ ∧ ݇ସ൯ ∨	

																																				൫ ത݇ଵ ∧ ݇ଶ ∧ ത݇ଷ ∧ ݇ସ൯ ∨	

																																																																																	൫ ത݇ଵ ∧ ത݇ଶ ∧ ത݇ଷ ∧ ݇ସ൯                                   (5.4) 

We search for the correspondence between each term of the disjunctive normal form and 
generated atoms ܥ௜. 

We observe that from the five terms of the query only the ൫݇ଵ ∧ ݇ଶ ∧ ത݇ଷ ∧ ത݇ସ൯ corresponds 
to the atom ܥସ ൌ ܴሺ݇ଵሻ ∩ ܴሺ݇ଶሻ ∩ തܴሺ݇ଷሻ ∩ തܴሺ݇ସሻ and the ൫ത݇ଵ ∧ ത݇ଶ ∧ ത݇ଷ ∧ ݇ସ൯ 
corresponds to the atom ܥଵ ൌ തܴሺ݇ଵሻ ∩ തܴሺ݇ଶሻ ∩ തܴሺ݇ଷሻ ∩ ܴሺ݇ସሻ. It follows that the set of 
records from BIGD that satisfies the query (5.4) is made up of the records found at the 
addresses ሼ2, 7, 10ሽ and ሼ3, 6, 9ሽ. 
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7. THE UPDATE PROCEDURE 

Concerning the update process, for this technique of BIGD organization we distinguish the 
following aspects: 

1. The change of record values; 
2. The erase of records form BIGD; 
3. The addition of new records to BIGD; 
4. The change of keywords. 

We notice that in the update process, like in the query process for BIGD, in the first stage 
we must select the affected records. For this step of selecting records we will use the 
specified query function and then we will perform the specific operations of the update 
process. 

For the aspects described at points 1 and 2, through the query function we will select the 
set of records affected by the query and then we will perform the update operations on this 
set of records. For the addition of new records to BIGD we will use the procedure used at 
the generation step. 

Modifying the keywords implies the following aspects: 

a) Adding new keywords; 
b) Erasing keywords. 

Consider the atoms: 

௝ܥ ൌ ⋂ ෨ܴ௝ሺ݇௜ሻ
௡
௜ୀଵ   

where ෨ܴ௝ሺ݇௜ሻ is ܴሺ݇௜ሻ or തܴሺ݇௜ሻ obtained for the keywords ݇ଵ, ݇ଶ, ݇ଷ, … ݇௡. If we add to the 
existing n keywords another m keywords, the it will be necessary to undergo another m 
iterations after Method II. The starting point of the iterative method is the atoms ܥ௝ obtained 
for the n keywords. 

Erasing keywords is done through the same procedure but in reverse. By eliminating the 
keyword ݇௡ାଵ from the set ܥ௝ ൌ ⋂ ෨ܴ௝ሺ݇௜ሻ

௡ାଵ
௜ୀଵ  the set ܥ௝ ൌ ሺ⋂ തܴሺ݇௜ሻ

௡
௜ୀଵ ሻ ∩ ܴሺ݇௡ାଵሻ 

disappears and on the set ܥଵ ൌ ⋂ ෨ܴ௝ሺ݇௜ሻ
௡
௜ୀଵ  a removal operation is made to eliminate the 

duplicates with the union of the address lists contained in these duplicate sets. 
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