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Abstract
Database systems are chaotic and chaotic systems are fractal 
by nature. Databases available and used in internet are usually 
chaotic. There is no core design, development method, suitable 
technology or order for managing these internet databases. 
They provide no consolidated view of the data. Until recently, the 
application of fractal geometry to hardcore business problems 
has been limited. Fractal geometry is linked to the study of 
chaos, a search for order hidden in the apparent disorder of 
systems. Application of fractal concepts is hoped to improve 
the orderliness in large databases particularly used in the 
internet. Efficient algorithms and software would be developed 
to study the fractal set and data modeling. This paper attempts 
to establish a logical link between the fractal geometry to be 
used for modeling of chaotic database used in the internet.
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I.Introduction
A fractal is far more than a pretty face [1]. Fractal-based 
techniques have compressed and decompressed images 
since the 1980s. Standard image compression and images 
that move through phone lines typify fractal geometry at work. 
Today, Microsoft uses a fractal decompression routine for its 
CD/ROM products [1]. Until recently, however, the application 
of fractal geometry to hardcore business problems has been 
limited. No one, for example, used a fractal to represent data 
as shapes with particular characteristics. 
This paper is organized in seven sections. Section I initiates 
with introduction to fractals which is followed by section II 
with brief introductory concept on database system. Section 
III deals with the concept of characteristics of fractals followed 
by characteristics nature of internet data in section IV. Section 
V elaborates a brief concept on chaos followed by literature 
view in brief in section VI, followed by future vision of database 
in the internet in section VII. Section VIII gives emphasis on 
the use of L-system for modeling database system with a 
concluding remark in section IX. Overall this paper elaborates 
the theoretical justification of applying fractality to chaotic 
database residing in internet.
Fractals are geometrical objects which create a reduced 
self-sized copy of the object which they originate from. The 
geometric pattern is repeated at smaller scales, and it is 
eventually turned into an irregular shape which cannot be 
measured or represented by classical geometry. Fractals are 
primarily applied in computer modeling, where they are used for 
a better understanding of certain structures found in nature.
In fact, fractals came to be a part of natural sciences when it 
was observed that some nature objects display properties of 
a fractal - they are complex shapes with self-similarity in their 
structures. Although a segment of a natural fractal structure 
may not be perfectly identical with other parts of that structure, 
it does match closely when put under the microscope.

These geometrical objects can be self-similar when the scale 
of magnification is changed for one of them. For example, a 
river and its tributaries may loosely follow a fractal structure, 
wherein every tributary has its own tributaries. Therefore, it 
has a similar structure as the river, even though it covers a 
smaller area.
Other nature structures where one can find self-similar 
structures are mountain ranges, clouds, crystals, lightning, 
broccoli, cauliflower, pulmonary vessels, blood vessels, and 
snowflakes. Other examples in nature include a coastline with 
numerous peninsulas and inlets, the structure of a galaxy, 
and the distribution of galaxies in our universe. In economics, 
the rise and fall can be fractals too, when they are plotted 
as a function of time. Even within our own bodies, there are 
instances of fractals, including the branching of the blood 
vessels, bronchioles, and nerves.
The triadic Koch curve is one of the methods by which a fractal 
can be constructed. With this method, a straight segment is 
drawn. Then, it is divided into three identical parts, where the 
central part is substituted by two similar pieces. Consequently, 
four segments are created. The same procedure is applied on 
each of the four segments, and it is repeated for an infinite 
number of times. The resultant curve creates the distinctive 
self-similar pattern known as a Koch Curve.
The fractal concept is often used by physicists for analyzing the 
properties of amorphous solids as well as rough interfaces. It 
can also be used in the study of the dynamics of turbulence 
as well as the dynamics of population. In medicine, fractals 
are deployed to analyze heart rhythm and blood circulation. 
In computer graphics, compressing a large amount of visual 
information is rendered effectively by identifying the commonly 
occurring fractals in that scene, and those fractals are 
reconstructed to arrive at a shape which closely resembles 
the original nature scene.

II.Database Management
Database management has become important part of every 
company that has got data to be managed and handled. 
Server databases and desktop databases are two types of 
database management systems. The desktop one is concerned 
with single-user applications and is connected with standard 
personal computers.
Whereas the server database is mainly connected with 
multi-user applications and has greater reliability and data 
consistency, it is costlier than desktop database and operates 
on high performance servers.
Any website should not blindly dive into the conclusion of 
database design selection, proper pre-analysis and research is 
necessary. Sometimes it happens that to buy expensive server 
database but when calculating our business requirements, 
desktop database seems to be proper. Also many times 
requirements for server based database also arise.
In order to analyze the needs of the company about which 
database would be best, certain points have to clear. Like in 
how much time will your company data need to be changed 
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and who would make these changes. The concerned authority 
that would be in-charge of using database and the work they 
would perform should be known. Also the person responsible 
for maintenance for data and the source that would be providing 
IT support should be having knowledge.
After clearing these important issues one can start the procedure 
of specific database management system evaluation. In order to 
fulfill database’s complex needs, one may require sophisticated 
server platform that is multi-user based as in Oracle and SQL 
server. For simpler needs desktop database is the right choice 
like Microsoft Access. It is inexpensive and offers simple data 
storage and manipulation facilities. As the name suggests it 
operates on personal computers and is best for them. Apart 
from Microsoft Access, Lotus, FileMaker Pro, FoxPro and 
Paradox are some popular desktop database software.
Oracle, Microsoft SQL server and IBM DB-2 are some popular 
server databases. They provide enough expertise to manage 
large amount of data effectively and users can access to these 
data whenever required. The companies that can afford this 
particular type of database, they can get the benefit of detailed 
data management design and solution.
Thus a well structured and planned database design provides 
a strong base for future company success. Henceforth you 
can plan accordingly for better performance and futuristic 
growth.

III.Characteristics of Fractals
A fractal is “a rough or fragmented geometric shape that can 
be split into parts, each of which is (at least approximately) a 
reduced-size copy of the whole,” a property called self-similarity. 
The term “fractal” was coined by Benoît Mandelbrot in 1975 
and was derived from the Latin fractus meaning “broken” 
or “fractured” [17]. A mathematical fractal is based on an 
equation that undergoes iteration, a form of feedback based 
on recursion. A fractal often has the following features: 

It has a fine structure at arbitrarily small scales. 1. 
It is too irregular to be easily described in traditional 2. 
Euclidean geometric language. 
It is 3. self-similar (at least approximately or stochastically). 
It has a Hausdorff dimension which is greater than its 4. 
topological dimension (although this requirement is not 
met by space-filling curves such as the Hilbert curve). 
It has a simple and 5. recursive definition.  

Because they appear similar at all levels of magnification, 
fractals are often considered to be infinitely complex (in 
informal terms). Natural objects that are approximated by 
fractals to a degree include clouds, mountain ranges, lightning 
bolts, coastlines, snowflakes, various vegetables (cauliflower 
and broccoli), and animal coloration patterns. However, not all 
self-similar objects are fractals—for example, the real line (a 
straight Euclidean line) is formally self-similar but fails to have 
other fractal characteristics; for instance, it is regular enough 
to be described in Euclidean terms. Images of fractals can be 
created using fractal-generating software. Images produced 
by such software are normally referred to as being fractals 
even if they do not have the above characteristics, as it is 
possible to zoom into a region of the image that does not exhibit 
any fractal properties. Also, these may include calculation or 
display artifacts which are not characteristics of true fractals. 
So large databases now exist in the sky or internet which exhibit 
self similar structures and properties of fractals. This paper 
analyses the validity of using fractal concepts for building up 

strong database using fractal concepts.

IV.Nature of Internet Data
The self-similar nature of bursty Internet traffic has been 
investigated for the last decade. A first generation of papers, 
approximately from 1994 to 2004, argued that the traditionally 
used Poisson models oversimplified the characteristics of 
network traffic and were not appropriate for modeling bursty, 
local-area, and wide-area network traffic. Since 2004, a second 
generation of papers has challenged the suitability of these 
results in networks of the new century and has claimed that 
the traditional Poisson-based and other models are still more 
appropriate for characterizing today’s Internet traffic [3-9]. 
A possible explanation was that as the speed and amount 
of Internet traffic grow spectacularly, any irregularity of the 
network traffic, such as self-similarity, might cancel out 
as a consequence of high-speed optical connections, new 
communications protocols, and the vast number of multiplexed 
flows. Since then, new traffic traces have been made public, 
including ones captured from the Internet backbone in 2008. 
Willinger and Paxson studied the statistics of internet traffic 
[12, 16]. They compared real data - an hour of net traffic at 
a large corporation, with a Poisson model of the same mean 
and standard deviation as the data, and with a fractal model 
of the same characteristics. Pictures (refer fig. 9 at the end of 
the paper) in the top row are 6 seconds in 100 msec intervals. 
In the second row, these are compressed into the small black 
regions; the whole graph is now packets per second over a 60 
sec range. Third is a packet per 10 sec, over 10 minute intervals. 
Fourth is a packet per minute over 1 hr intervals.
Over longer time scales, the Poisson model flattens out; 
while the data and the fractal model do not. The immediate 
design lesson is to make much larger buffers to accommodate 
fluctuations across many timescales

V.Orders from Chaos
At its core, fractal geometry is linked to the study of chaos, a 
search for order hidden in the apparent disorder of systems [2]. 
The search for order gave rise to another idea: the application 
of fractal geometry to database management - not merely 
small databases but decision support systems that work with 
terabytes of data. 

VI.Literature Review

A.Fractals Meet Data Management
To explore data effectively, the fractal compression algorithm 
would have to handle up to seven levels of data [1]. A query 
may be of any type (e.g., how many customers out of 44 
million bought silk scarves in Los Angeles at store #X in the 
late afternoons in April?). To generate an answer, however, 
the system must translate the query’s fields (in this instance, 
custom number, product SKU, city, store #, time of day and 
month) from physical data into a mathematical representation 
called a data map or a fractal map. 

B. Building a Fractal Map
The fractal map stores data as coordinates [1]. Each coordinate, 
represented by an eight-byte number, is the result of recursively 
solving a many-term polynomial equation [1]. For example, 
one could have 10,000 hourly temperature observations from 
Hong Kong. If these points are plotted, one could see how 
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temperature fluctuated over time, and one can graph this 
fluctuation with a resulting shape. The equation to represent 
the curve or shape exactly can be computed. The original data 
(10,000 observations) are discarded and stored one data 
point - the fractal. With 10,000 to 20,000 bytes are reduced 
to eight bytes. One can reconstruct the exact shape of the 
curve from the fractal and arrive at any of the original data 
observations for the temperature. Even more interesting is that, 
when one calculates ‘shapes’ for more than three dimensions, 
the process is still the same, although the calculations are 
considerably more intensive.

C. Conversion 
The data items such as strings, images, and arrays are converted 
to mathematical constructs and stored as coefficients of non-
linear polynomial equations. An m-dimensional map of the 
information serves as a database for relational queries. Typical 
retrieval time for any query, no matter how complex, is less than 
one second. Fractal compression using variants of the affine 
transformation method is very efficient for data extraction. 
Thirty-two and 64-bit arithmetic calculations are repeated 
until set of coefficients are solved for the polynomial equation. 
Proprietary mathematical algorithms employing fractal, non-
Euclidean geometry to take advantage of 64-bit computing (on 
the DEC Alpha) are used to compress data 10,000 to 1. The 
64-bit chip is allowed move into the client/server environment 
[1].

D. The Mirror Data File 
F-DBMS’s mirror data file stores a set of mathematical 
equivalents for each data record in the source database in a 
one-to-one correspondence [1]. Every data element receives a 
corresponding numeric value. The collection of numeric data 
elements corresponding to each source data record can be 
stored using flat, hierarchical, relational, or networked methods. 
Relational queries are answered by extracting the set of data 
elements or variables, for all records in the mirror file. The set 
of (m) variables extracted from the database of (n) elements is 
compressed into all possible m-tuples. This results in a small 
data map of every tuple found in the data space along with its 
frequency count, which represents the number of records in 
the data space sharing the same values for the data elements 
defined by the tuple. 

E. What Fractal Maps Do
Fractal maps are an intersection of all the attributes that exist in 
the data [1]. They are like coordinates in space (n-dimensions). 
This creates a one-to-many map of relationships occurring in the 
data. Data is further compressed [using the kinds of procedures 
used in PC data compression tools like PK-ZIP. Compressed 
data maps are stored on file servers and accessed through 
standard networked personal computers. A typical 1-terabyte 
data source can be stored on a .5 gigabyte file server. Since 
data maps are passive and read-only, any number of users can 
query and retrieve answers to any relational query in real-time. 
This fulfills the goal of the decision support system. Updates 
to the F-DBMS are done in batch mode. The key advantage 
of the data map concept is that the system only touches the 
data once. SQL (Standard Query Language) requires that every 
row in the data structure be examined to qualify the request. 
That is, an SQL system touches the data in response to every 
request [15]. Cross/Z’s approach touches the mirror database 

just once, while allowing the user to formulate queries as 
frequently as one per second. Szykier feels strongly that this 
approach makes sense when databases become too large to 
navigate. The engine can theoretically produce views of up to 50 
dimensions of data but 50 by 50 is so large that it is inherently 
sparse. A lot of cells have zero counts and many cells have 
just one entry. It has been tested that people can drill down to 
seven levels of data without getting lost. Even with a complex 
query, they can cycle through the whole mirror database in 
15 minutes. This gives them a data map which shows all the 
intersections that occurred. As a result, F-DBMS users become 
intelligent extractors rather than ad hoc queries. 

F. Working with Fractal Databases
Although a mirror database has no theoretical limit, 
Chroscielewski [1] points out that most clients select between 
25 to 150 variables for their F-DBMSs. They also typically create 
multiple mirror databases. According to Chroscielewski, Cross/
Z’s interactions with clients generally follow these steps. Data 
extracts are taken from the client’s operational data or the data 
warehouse. Either Cross/Z or the client transforms the data 
into an F-DBMS containing all the variables to be used in data 
views (i.e., into the fractal map). The F-DBMS is accessed by 
the fractal engine that can run on a PC host or client/server 
environment under Unix. Chroscielewski points out that data 
modeling algorithms such as non-linear regression are easier to 
build in the F-DBMS than in traditional systems, not necessarily 
because the Cross/Z technique is better but because one can 
build complex models much more quickly with fractalized data. 
One can build fully non-linear relationships and avoid sampling 
error. One can create a complete description of a phenomenon 
without defining any structure for analysis. One can also 
choose any starting point in the phenomenon and explore a 
sequence of variable interactions without investing time and 
effort into data transformation, storage design, and access 
methodology. The net effect is unprecedented in database 
design. And because there are no hidden data structures, 
the information is structurally independent and portable 
among systems. Interactive TV is one example where a fractal 
database could store useful information about viewing habits. 
Placed in an automobile, a fractal database could measure 
performance and usage data that would be extremely useful for 
diagnostics and design. Fractal pattern detectors could be used 
in ovens, telephones, and washing machines, adapting their 
data maps with each use. They could be built so inexpensively 
that everyone will stick one of these intelligent chips into their 
hardware. The new deluge of data could create an overload 
on systems, burying marketers and analysts in an avalanche 
of information. On the other hand, the data blizzard might not 
cause problems at all - if the systems involved deploy those 
rugged fractals with the pretty faces.

VII.Future Vision of Data Base in the Internet
MySQL AB (M G Mickos – Open Source DB firm) announced 
at the 2006 Web 2.0 summits that they wanted to create a 
“Database in the Sky” a distributed repository containing the 
world’s data which is currently held in a structured database 
[2]. This repository would make structured data available to 
application developers and internet entrepreneurs where as 
access to unstructured data is made possible through search 
engines like Google, see Fig. 2 and Fig. 9(given at the end the 
paper).



IJCST Vol. 2, ISSue 4, oCT. - DeC. 2011ISSN : 0976-8491(Online)  |  ISSN : 2229-4333(Print)

w w w . i j c s t . c o m  InternatIonal Journal of Computer SCIenCe & teChnology 183

Fig. 1: Future vision of database
The systems map shows all the main elements involved within 
this complex system. People have different perspectives and 
are eclectic in nature which results in the situations being 
influenced by each other thus adding layers of complexity to 
this already complex situation. Every participant has their own 
agenda and specific design projects which are more often 
than not carried out in isolation from the bigger picture. This 
results in a cause and effect scenario on the database. The 
web is a global tool affected by its environment where anything 
is possible but our epistemological awareness required to 
achieve emergence of the database system requires systems 
thinking in practice to create a holistic vision for the future. Next 
section discusses about the possibility of database modeling 
fractal concept based on L-System. Next section highlights the 
importance of L-system concept for modeling database for 
implementing the FDBM [18].

VIII. L-system Based Modeling
One of the most important advantages of database systems 
is that the underlying mathematics is rich enough to specify 
very complex operations with a small number of statements 
in the database language. The research [18] covers an aspect 
of biological informatics that is the marriage of information 
technology and biology, involving the study of real world 
phenomena using virtual plants derived from L-systems 
simulation. L-systems were introduced by Aristid Lindenmayer 
as a mathematical model of multicellular organisms. Not much 
consideration has been given to the problem of persistent 
storage for these simulations. Current procedures for querying 
data generated by L-systems for scientific experiments, 
simulations and measurements are also inadequate. To address 
these problems the research in this paper presents a generic 
process for data modeling tools (L-DBM) between L-systems and 
Database systems. This paper shows how L-system productions 
can be generically and automatically represented in database 
schema and how a database can be populated from the L-system 
strings. Once the L-DBM gets any specific L-systems productions 
and its declarations, it can generate the specific schema for 
both simple correspondence terminology and also complex 
recursive structure data attributes and relationships.

A. L-System
L-systems allow specification of how an object transforms from 
one state to another, sometimes adding new parts, during an 
interval of time. Particular plant parts in particular states are 
represented by symbols and the process of transformation 
is expressed as morphonlogical rules or ‘productions’. An 
L-system is an alphabet, an axiom and a set of productions. 
Each rule consists of two components, a predecessor and a 

successor. The format is :predecessor --> successor. During 
a derivation step, the predecessor (identified by its label) is 
replaced by the successor. L-systems use string notation that 
makes it easy to specify productions and carry out simulations. 
Fig. 2 shows one simple example for an L-systems production. 
In L-systems different types and parts of plants are represented 
by different letters of the alphabet. “A” is the predecessor and 
“B[C]D[E]F” is the successor in this production. AB[C]D[E]F 
means A transforms to B[C]D[E]F. In this example C and E 
symbols are enclosed in “[ ]”. The “[ ]” square brackets give a 
branch structure and allow the strings of symbols to represent 
a branching structure. The above production A->B[C]D[E]F is 
without attributes. Attributes are used for indicating additional 
information in the fig. normally used for 3D position, color and 
angle. It could not be visualized without them. The production 
below has attributes “+” and “-” A-->B[+C]D[-E]F with direction 
“-” indicates the right hand side of the plant and “+” indicates 
left direction in this case. From this example, we could see that 
the plant grows from the predecessor to its successor.

Fig. 2: An example of a L-System production

B. Map between L-system and  LBDM
An important subsidiary problem is how to represent L-system 
productions and strings as relational tables. The relationship 
between L-systems and data model for L-systems (L-DBM) is 
shown in fig. 3. The left hand side of fig. 3 (L-systems production 
to L-system Strings) can produce the virtual plant that simulates 
measurement data. 

Fig. 3: The Architecture of L-DBM between L-System and 
Database management System
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The top of Fig. 3 indicates two parts of first level input files: 
one is the L-system declaration, the other is the L-system 
productions. The L-DBM schema translator will produce a 
database schema automatically and also will produce a L-DBM 
Population Interpreter for this particular L-system. The second 
level input of the L-DBM Population Interpreter is the L-systems 
strings produced by running the same L-system. The second 
level output of L-DBM is the population of the database system 
that the L-DBM schema translation has specified.

C. Database Development of LDBM
The architecture of L-DBM tools is shown in Fig. 4. These 
tools have been implemented as a prototype, and have been 
successfully tested on real data sets.

Fig. 4: Architecture of L-DBM tools

The L-DBM tools generally accept as input a specification 
written in the L-systems language and produce modules in a 
database data definition and manipulation language. Therefore 
the tools can be seen as a generic solution of the problem of 
representing L-systems as database. This means that the large 
data sets produced by L-systems can be easily analysed using 
current database management technology. L-DBM includes two 
levels of compilers. The higher level of compiler (the Schema 
Translator) is built from the meta-grammar for L-systems. The 
schema translator accepts any specific L-system productions 
(grammars) producing a schema in the database language, 
in the form of a collection of SQL “Create Table” statements. 
The meta-grammar is fixed - it describes the data structure of 
L-systems productions and therefore the compiler is fixed. The 
lower level compiler (Population Interpreter) is built from the 
higher level of compiler (Schema Translator) that is generated 
by Schema Translator and therefore varies depending on the 
particular L-system grammar. The Population Interpreter’s input 
is an L-systems string, and its output is a population of the 
database generated by Schema Translator in the form of a 
set of DML (Data Manipulation Language) statements “Insert 
data record into the table”. j describes the number one process 
produced by Schema Translator and k describes the number 
two process produced by Schema Translator.

Fig. 5: Compiler structure in L-DBM

Fig.5 states the other point of view of fig. 5. ST means Schema 
Translator and PI means Population Interpreter. Fig.6 presents 
program structures rather than instances structures.

Fig. 6: Compiler Structure in L-DBM(2)

IX. CONCLUSION
Many phenomena observed in nature seem to have chaotic 
behavior, but many, under close inspection, exhibit patterns 
that repeat themselves as the observation scale varies. These 
patterns are called fractals and the phenomenon is called 
self-similarity. Self-similarity has been observed in many 
phenomena related to computer systems and to Web and 
e-commerce workloads [3]. Our future research is aiming at 
the complete development of a concept on fractal database 
management system and information retrieval using fractal 
concept. Research is going on to model fractal database using 
L-system (Lindenmayer System) [14] which may work as a 
database engine for large database system. 
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Fig. 9 : Statistics of Internet data of a typical business firm
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