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Abstract: The present study delineates Deoxyribonucleic Acid (DNA) based computing and storage devices which have good future 

in the vast era of information technology. The traditional devices mostly used are made up of silicon. The devices are costly and have 

physical limitations to cause leakage of electrons and circuit to shorten. So, there is a need of materials which are capable of doing fast 

processing and have vast memory storage. DNA which is a bio-molecule has all these characteristics capable of providing ample 

storage. In classical computing devices, electronic logic gates are elements which allow storing and transforming of information. 

Designing of an appropriate sequence or a net of “store” and “transform” operations (in a sense of building a device or writing a 

program) is equivalent to preparing some computations. In DNA based computation, the situation is analogous. The main difference is 

the type of computing devices since in this new method of computing instead of electronic gates, DNA molecules have been deployed 

for the processing of dossier. Moreover, the inherent massive parallelism of DNA computing may lead to methods solving some 

intractable computational problems. The aim of this research study is to analyze the logical features and memory formation using 

DNA bio molecules in order to achieve proliferated speed, accuracy and vast storage. 
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1. INTRODUCTION 
Computing is ordinarily defined as the use of computer 

hardware and software to ameliorate the speed and accuracy 

of mathematical calculations and manipulations. It is the 

computer-specific part of information technology. Moore's 

law portrays a long-term trend in the history of computing 

hardware, in which the number of transistors that can be 

placed inexpensively on an integrated circuit has doubled 

approximately every two years. The silicon chip which has 

supplied several decades’ worth of remarkable features 

proliferates in computing power and speed. As silicon 

computer circuitry gets even smaller in the quest to pack more 

components into smaller areas on a chip, ultimately the 

miniaturized electronic devices are undermined by 

fundamental physical limits. They start to become leaky, 

making them incapable of holding onto digital information. 

Many researchers are working to overcome the dilemma of 

silicon chip technology [1]. In order to overcome the flaws of 

the current scenario, there is a need of better performance 

material to process and store the information. DNA bio 

molecules which are genetic materials have the capability to 

store and process large amount of data. The concept of 

computing using DNA was initialized by Leonard Alderman 

who solved the Hamiltonian path problem using DNA 

molecules [2]. Nowadays, the research in the area of DNA 

computing has been continued in designing algorithms, 

designing new basic operations, developing new ways of 

encoding information in DNA bio molecules and reduction of 

errors in computations based upon DNA [3]. This paper 

affianced is to study and discuss the concept of DNA, logical 

operations based upon DNA and data storage, its main 

advantages delineating the crucial role of DNA computing in 

the field of information technology.  

 

2. FOUNDATION OF DNA 

COMPUTING 
 

 

Figure.1 The structure of DNA double helix 

 

2.1 Concept of DNA 
Deoxyribonucleic acid (DNA) is a nucleic acid that 

incorporates the genetic instructions used in the development 

and functioning of all known living organisms and some 

viruses. The fundamental role of DNA molecules is the long-

term storage of information. DNA is oftentimes compared to a 

set of blueprints or a recipe, or a code, since it contains the 
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instructions required to construct other components of cells, 

such as proteins and RNA molecules. The DNA segments that 

carry this genetic information are called genes, but other DNA 

sequences have structural purposes, or are involved in 

regulating the use of this genetic information. 

Figure 1 shows DNA double helix structure which  is a double 

stranded sequence of four nucleotides; the four nucleotides 

that compose a strand of DNA are as follows: adenine (A), 

guanine (G), cytosine (C), and thymine (T); they are 

intermittently called as bases. The chemical structure of DNA 

(the famous double- helix) was discovered by James Watson 

and Francis Crick in 1953. It consists of a particular bond of 

two linear sequences of bases. This bond follows a property of 

complementarity: adenine bonds with thymine (A-T) and vice 

versa (T-A), cytosine bonds with guanine (CG) and vice versa 

(G-C). This is known as Watson-Crick complementarity. 

 

2.2 General Working of DNA Computation 
DNA is the dominant information storage molecule in living 

cells. On behalf of using electrical impulses to represent bits 

of information, the DNA computer adopts the chemical 

properties of these molecules by examining the patterns of 

combination or growth of the molecules or strings. DNA can 

do this through the manufacture of enzymes, which are 

biological catalysts that could be called the ’software’, used to 

accomplish the desired calculation. DNA computers use 

deoxyribonucleic acids A (adenine), C (cytosine), G (guanine) 

and T (thymine) as the memory units and recombinant DNA 

techniques already in existence carry out the fundamental 

operations. From computer science point of view, a DNA 

strand is a word over alphabet ΣDNA = {A, C, G, T}. In a 

DNA computer, computation takes place in test tubes or on a 

glass slide coated in 24K gold. The input and output are both 

strands of DNA, whose genetic sequences encode certain 

information. A program on a DNA computer is executed as a 

series of biochemical operations, which have the effect of 

synthesizing, extracting, modifying and cloning the DNA 

strands. 

 

2.3 Basic Operations  
Hence, the basic operations of DNA algorithms are usually 

constructed for selecting sequences which satisfy some 

particular conditions. On the other hand, there may be 

different sets of such basic operations. In fact, any 

biochemical procedure which may be interpreted as a 

transformation (or storing) information encoded in DNA 

molecules may be treated as a basic operation of DNA based 

algorithms. One of the possible set of such operations is the 

following [4]: 

MERGE: given two test tubes N1 and N2 create a new tube N 

containing all strands from N1 and N2. 

AMPLIFY: given tube N create a copy of them. 

DETECT: given tube N return true if N contains at least one 

DNA strand, otherwise return false. 

SEPARATE:  given tube N and word w over alphabet ΣDNA 

create two tubes +(N, w) and !(N, w), where +(N, w) consists 

of all strands from N containing w as a substring and: (N, w) 

consists of the remaining strands. 

LENGTH-SEPARATE:  given tube N and positive integer n 

create tube (N, ≤ n) containing all strands from N which are of 

length n or less. 

POSITION-SEPARATE: given tube N and word w over 

alphabet ΣDNA create tube B(N, w) containing all strands 

from N which have w as a prefix and tube E(N, w) containing 

all strands from N which have w as a suffix. Each of the 

above operations is a result of some standard biochemical 

procedure.  

 

3. MOLECULAR INFORMATION 

STORAGE 
As in magnetic information storage, where magnetic states of 

ferromagnetic compounds are used, electrochemical 

information storage is also being studied in biological 

systems. In this case, distinct oxidation states of certain 

complex chemicals are being used for multiple bits of 

information storage at the molecular level. In principle, the 

amount of information stored is directly related to the number 

of oxidation states obtainable. By converting the redox state 

of the molecules into electrical signals, the information can be 

easily read. This is accomplished by allowing the chemical 

complexes to self-assemble into monolayers on gold 

electrodes. This technology is an example of how, as used in 

Dimensional Design, different kinds of input and output 

stimuli (chemical input and electrical energy as the output) 

can be used to store and read information.  

A variety of complex “triple-decker” complexes of ferrocenes 

and porphyrins have been recently synthesized which have 

four stable and distinct redox states [5]. This is another 

example of how to build systems which can store enormous 

amounts of information.  

The genetic code is a prime example of how biological 

systems store an enormous amount of information at the 

molecular level. Biological information storage in DNA is 

based on a genetic alphabet. The information content is 

believed to be encoded in two base pairs (A and G or C and 

G) which hold the two strands together. In fact there is a 

special type of bond (the hydrogen bond) between the two 

base pairs which holds the DNA molecule together. Genetic 

information is encoded in the specific sequences, along the 

DNA, of the A-C base pair and the C-G base pair. The 

number of bits of information is directly related to the 

sequences of base pairs. The genetic information is then 

“read” by a complex series of interactions between DNA and 

special enzymes and proteins. The output of the system is the 

generation of a replicate strand of DNA (as in cell replication) 

or the generation of specific amino acids, which are then 

assembled into specific proteins. Deciphering of the 

information stored in the base sequences of the genetic code 

allows biological systems to survive. Although DNA uses a 

four letter alphabet, DNA is fundamentally a binary storage 

media for imprinting and retrieving chemical information.  

Although DNA has a binary storage capacity, the information 

content in DNA is so vast we can only conclude that another 

mechanism, in addition to the known and previously 

described information storage mechanisms must be at work 

here. One example of the enormity of the information in DNA 

is the fact that DNA contains output information not only 

about specific amino acids and bases, but also about how 

these building blocks are organized into complex three 

dimensional (3D) bio-molecular structures. In order to 

understand and utilize the enormous information in DNA the 

new field of bio-informatics has developed which uses 
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complex mathematical modeling, algorithm-based computer 

technology, DNA chips and cDNA microarrays (DNA coated 

microcircuits) [6]. A high-throughput sequencing ability is 

characteristic of this new sophisticated genomic 

computational technology. 

 

4. DNA BASED LOGIC GATES 
To build a computational system, it is firstly necessary to have 

the development of DNA based logic devices. A logic gate 

performs a logical operation on one or more logic inputs and 

produces a single logic output. The logic normally performed 

is Boolean logic and is most commonly found in digital 

circuits. Figure 2 shows the block diagram of a simple logic 

device with two inputs and one output. 

 

Figure.2 Schematic of Logic gate with input and outputs 

 In vitro studies have been used to design combinations of 

molecules that have emergent properties related to 

information processing--molecular computing devices. Both 

the inputs and outputs consist of molecular species, with the 

output being a biologically active molecule. The extent to 

which these devices will be used with the cellular context is 

unclear--however, they are bound to inspire new directions for 

research in synthetic biology, and have potential applications 

in biochemical sensing, pathway engineering, and medical 

diagnosis and treatment. 

 

Figure.3 Schematic of DNA enzymes combination  

Combining DNA enzymes with stem-loop controllers yields a 

variety of fundamental logic gates that use short strands of 

DNA as both inputs and outputs. The cleaving action of the 

enzyme produces the strands that serve as the gate’s output of 

1 as shown in Figure 3. 

 

4.1 AND Gate 
A logical AND gate has two inputs and produces an output of 

1 only if both inputs are 1. A deoxyribozyme with a stem-loop 

on each of its arms acts as an AND gate. Figure 4 shows the 

working of AND gate made with DNA [7] .The closed stems 

disable the enzyme (left), and only when both loops’ matching 

input strands are added can the enzyme cleave substrates 

(middle). Truth table (right) summarizes the gate’s function.  

 
Figure.4 Working of DNA based AND gate 

 

4.2 AND-AND-NOT Gate 
A stem-loop controller on the “back” of a deoxyribozyme acts 

as a NOT input that inhibits the enzyme when the matching 

input strand is present. If the stem-loop’s input strand is not 

present (0), the stem remains closed and the enzyme cleaves 

substrates to produce output strands, provided that the 

enzyme’s arms are free (left). Figure 5 shows working of 

AND-AND-NOT Gate. When the input strand binds to the 

controller, the stem opens, deforming the enzyme core and 

rendering it inactive (middle). A deoxyribozyme with 

controllers on both arms and its back thus behaves as an 

AND-AND-NOT gate. The enzyme is active, cleaving 

substrates and thus producing the 1 output, only if inputs X 

(blue) AND Y (purple) AND NOT Z (yellow) are present.  

 

 Figure.5 Working of DNA based AND-AND-NOT gate 
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5. DNA’S INFORMATION STORAGE 

AND PROCESSING CAPABILITIES 
Nucleic Acids are used because of density, efficiency and 

speed. DNA molecules can store far more information than 

any existing computer memory chip. It has been estimated 

that a gram of DNA can hold as much information as a trillion 

CDs.  

Most electronic computers operate linearly and they 

manipulate one block of data after another, biochemical 

reactions are highly in parallel: a single step of biochemical 

operations can be set up so that it affects trillions of DNA 

strands. While a DNA computer takes much longer than a 

normal computer to perform each individual calculation, it 

performs an enormous number of operations at a time and 

requires less energy and space than normal computers. 

 

6. CONCLUSIONS 
The field of DNA computing remains alive and promising, 

even as new challenges emerge. Most important among these 

are the uncertainty, because of the DNA chemistry, in the 

computational results, and the exponential increase in number 

of DNA molecules necessary to solve problems of interesting 

size. So, with the commencement of this field, lots more are 

expected in the betterment of Information technology. In 

addition, new paradigms based on molecular evolution have 

emerged from molecular biology to inspire new directions in 

DNA computing. As has been the case in the recent 

development of new fields, only further work will allow the 

determination of the proper scope and niche of DNA based 

computation and memory storage.  

 

7. FUTURE WORK 
Some centers of research in this area are at the University of 

Southern California at Los Angeles, with Dr. Adleman, 

Princeton, with Dr. Richard Lipton and his graduate students 

Dan Boneh and Eric Baum, and the  NEC Research Institute 

in Princeton, NJ. With others elsewhere, they are developing 

new branches in this young field. Advancements are being 

made in cryptography. Researchers are working on decreasing 

error and damage to the DNA during the 

computations/reactions. The Princeton contingent has 

published papers on models for universal DNA computers, 

while others have described methods for doing addition and 

matrix multiplication with these computers. 

Currently, molecular computing is a field with a great deal of 

potential, but few results of practical value. In the wake of 

Adleman's solution of the Hamiltonian path problem, there 

came a host of other articles on computation with DNA; 

however, most of them were purely theoretical. Currently, a 

functional DNA "computer" of the type most people are 

familiar with lies many years in the future. But work 

continues: in his article Speeding Up Computation via 

Molecular Biology Lipton shows how DNA can be used to 

construct a Turing machine, a universal computer capable of 

performing any calculation. While it currently exists only in 

theory, it's possible that in the years to come computers based 

on the work of Adleman, Lipton, and others will come to 

replace traditional silicon-based machines.  

The field of DNA computing is truly exciting for the 

revolution it implies will occur within the next few years. It 

also demonstrates the current trend of merging and lack of 

distinction between the sciences, where a computer scientist 

can mess around with biology equipment and come up with 

something new and valuable. 
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Abstract: Quick Response (QR) Code is very useful for encoding the data in an efficient manner. Here data capacity in 2D 

barcode is limited according to the various types of data formats used for encoding. The data in image format uses more space. 

The data capacity can be increased by compressing the data using any of the data compression techniques before encoding. In 

this paper, we suggest a technique for data compression which in turn helps to increase the data capacity of QR Codes generated 

for image. Finally, results are compared with the normal QR Codes to find the efficiency of the new technique of encoding 

followed by compression for generating optimal QR code.  
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1. INTRODUCTION  
 
Bar codes have become widely popular because of their 

reading speed, accuracy, and superior functionality 

characteristics. Barcodes can be divided as 1D, 2D and 3D. 

1D barcodes can express information in horizontal 

direction only. Also, the data capacity is limited. 2D 

barcodes can hold data both in horizontal and vertical 

direction. As a result, the data capacity is 100 times more 

than the 1D barcode [1]. 3D barcode is usually engraved on 

a product or applied on a product so that the barcode has 

depth and thickness. 

 

As bar codes became popular and their convenience 

universally recognized, the market began to call for codes 

capable of storing more information, more character types, 

and that could be printed in a smaller space. However, 

these improvements also caused problems such as 

enlarging the bar code area, complicating reading 

operations, and increasing printing cost. 2D Code emerged 

in response to these needs and problems [2].  

 

QR Code is a kind of 2-D (two-dimensional) symbology 

developed by Denso Wave and released in 1994 with the 

primary aim of being a symbol that is interpreted by 

scanning equipment [3]. 2D bar codes can act like identifier 

(like in 1D) but takes less space. 2-D barcode minimizes 

the use of database; alternatively, it functions as database 

itself. 

 

QR Code holds a considerably greater volume of 

information than a 1D bar code. These can be numeric, 

alphanumeric or binary data – of which up to 2953 bytes 

can be stored. Only a part of each QR bar code contains  

 

 

 

 

 

actual data, including error correction information. A large 

area of the QR code is used for defining the data format and  

version as well as for positioning, alignment and timing 

purposes. The smallest square dot or pixel element of a QR  

code is called a module. QR Codes have an empty area 

around the graphic. This quiet area is ideally 4 modules  

wide. Examination certificates can also use the QR 

Encoding techniques [4].  

 

This paper proposes a method in which data capacity can 

be increased by first compressing the data and then 

encoding it. Actual requirement for compression arises 

when we need to encode image data into QR code.  A 

lossless compression technique is proposed to increase the 

data capacity. For decoding the data, two steps will be 

followed: (i) de-compressing the data using the techniques 

which are just the reverse of compression technique used 

here and (ii) decoding the decompressed data. For this, the 

reverse technique used for encoding the data can be used.  

2. LITERATURE SURVEY  
 
QR Codes have already overtaken the conventional 1-D bar 

codes because of the capacity of data that can be stored by 

a 2-D barcode(QR Code) is much greater than that of 

conventional 1-D bar code. QR Code contains data both in 

horizontal and vertical directions. This stems in many cases 

from the fact that a typical 1-D barcode can only hold a 

maximum of 20 characters, whereas as QR Code can hold 

up to 7,089 characters [3]. QR Codes are capable of 

encoding the same amount of data in approximately one 

tenth the space of a traditional 1-D bar code. A great 

feature of QR Codes is that they do not need to be scanned 

from one particular angle, as QR Codes can be read 

regardless of their positioning. The data can be read 

successfully even if QR code is tampered while 1-D 
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barcode can’t. QR Codes can be easily decoded with a 

smart phone with appropriate barcode reader software (for 

example:, Kaywa Reader, QRafter and I-Nigma etc.) [5]. 

Secure communication can also be established using QR 

Encoding techniques [6]. 

 

Fig.1: Structure of QR Code 

2.1 Structure of QR Codes  

 
QR Codes are actually black modules in square patterns on 

white background but many researchers have been working 

for colored QR code. It consists of the following areas 

having specific significance.  

 Finder Pattern  

 Alignment Pattern  

 Timing Pattern  

 Quiet Zone  

 Data Area  

 

Fig.1 shows the structure of QR Code. The significance of 

each area is as described as follows:  

Each QR Code symbol consists of mainly two regions: an 

encoding region and function patterns. Function patterns 

consist of finder, timing and alignment patterns which does 

not encode any data. The symbol is surrounded on all the 

four sides by a quiet zone border [7]. A QR Code can be 

read even if it is tilted or distorted. The size of a QR Code 

can vary from 21 x 21 cells to 177 x 177 cells by four cell 

increments in both horizontal and vertical direction.  

 

2.1.1 Finder Pattern  
This pattern can be used for detecting the position, size and 

angle of the QR Code. These can be determined with the 

help of the three position detection patterns (Finder 

Patterns) which are arranged at the upper left, upper right 

and lower left corners of the symbol as shown in Fig. 1.  

 

2.1.2 Alignment Pattern  
The alignment pattern consists of dark 5x5 modules, light 

3x3 modules and a single central dark module. This pattern 

is actually used for correcting the distortion of the symbol 

[8]. The central coordinate of the alignment pattern will be 

identified to correct the distortion of the symbol.  

 

2.1.3 Timing Pattern  
The timing patterns are arranged both in horizontal and 

vertical directions. These are actually having size similar to 

one module of the QR Code symbol. This pattern is 

actually used for identifying the central co-ordinate of each 

cell with black and white patterns arranged alternately.  

 

2.1.4 Quiet Zone  
This region is actually free of all the markings. The margin 

space is necessary for reading the bar code accurately. This 

zone is mainly meant for keeping the QR Code symbol 

separated from the external area [9]. This area is usually 4 

modules wide.  

 

2.1.5 Data Area  
It consists of both data and error correction code words. 

According to the encoding rule, the data will be converted 

into 0’s and 1’s. Then these binary numbers will be 

converted into black and white cells and will be arranged 

accordingly. Reed-Solomon error correction is also used 

here [10].  

 

2.2 Data Capacity  
The data storage capacity of QR Code is very large as 

compared to 1-D barcode. The number of characters that 

can be encoded as QR Code varies according to the type of 

information that is to be encoded. The various information 

types and the volume that the QR Code can hold are 

explained in Table 1. 

Table 1. Information Types and Volume of Data 

Information Type Volume of Data 

Alphabets and Symbols 4296 

Numeric Characters 7089 

Binary Data (8 bit) 2953 

Kanji Characters 1817 

 

2.3 Data Compression  
In the history of computer science, data compression, 

source coding [1] or bit-rate reduction includes encoding 

information using fewer bits than the original 

representation. There are two kinds of data compression: 

lossy and lossless. Lossy compression reduces bits by 

identifying marginally important information and removing 

it. Lossless compression reduces bits by identifying and 

eliminating statistical redundancy. No information is lost in 

lossless compression.  

 

Data Compression is very useful due to reducing the 

consumption of resources such as data space or 

transmission capacity. Because compressed data must be 

decompressed to be used, this extra processing imposes 

computational or other costs through decompression. The 

design of data compression schemes involve trade-offs 

among various factors, including the degree of 

compression, the amount of distortion introduced and the 
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computational resources required to compress and 

uncompress the data [11].  

 

Lossless data compression algorithms usually exploit 

statistical redundancy to represent data more concisely 

without losing information. Lossless compression is 

possible because most real-world data has statistical 

redundancy. The Lempel–Ziv (LZ) compression methods 

are among the most popular algorithms for lossless 

compression. DEFLATE is a variation on LZ which is 

optimized for decompression speed and compression ratio, 

but compression can be slow.  

 

3. PROPOSED SCHEME  
 
The efficiency of QR Codes is increased by applying 

compression before encoding. This paper focuses on the 

high capacity QR Codes for encoding image within barcode 

symbol. Our approach consists of mainly four steps for 

encoding:  

1) Convert data in image format to base64 character 

format, 

2) Compresses the data obtained in step 1.  

3) Encodes the compressed data into a QR Code.  

The whole process of converting image into QR Code is 

represented by flowchart in Fig 2. 

 

 
 

Fig. 2 Flowchart for generation of QR Code for Image 

3.1 Compression Technique  
This is a lossless approach to short the string such that after 

expansion we get the same string without any loss of 

character. In QR Code, we are using alphabets (A-Z), 

numbers(0-9) and some special characters 

($,space,%,_,+,�,_,:,= ). Thus, a total of 45 characters we 

needed for QR Code. Normally, each character in the string 

is represented by 8-bits. So, if there are 100 characters in a 

string then we need 800 bits to represent that string. Our 

approach gives each 45 characters a particular code. The 

code is a fixed length code. We need 6 bits fixed length for 

each character to distinguish from one another, since 

45<26. 

 

3.2 QR Encoding  
The normal encoding of data is done through various steps 

such as [1]:  

1) Analyse the data to be encoded. Convert the data to 

symbol characters. Find out the error correction and 

detection level.  

2) Encode the data.  

3) Error Correction Coding  

4) Add reminder bits and data masking patterns.  

5) Generate the format information and version information 

[12].  

The entire process can be made clear with the help of the 

simple flowchart given below. 

3.3 QR Decoding  
Normally, QR decoding is done with the help of camera 

equipped mobile phones. Decoding process is just the 

reverse of the encoding procedure applied. We need to 

identify the quiet zone in order to decode the correct data. 

Alignment patterns help the decoding procedure by 

correcting the distortion of the symbol.  

Kaywa reader is the most commonly used software to 

decode the original text. Image processing with J2ME is 

found to be more powerful. J2ME is designed to work on 

low-end devices in terms of processing power and memory 

capabilities. The various pre processing steps include gray 

scaling of the captured colour image, histogram stretching 

of the image, local adaptive thresholding, noise filtering, 

cropping, rotation correction and tilt correction. After pre 

processing, the finder patterns are detected and then the 

original data is decoded [5]. Another technique for 

decoding involves “edge to similar edge” estimation 

method is employed to check whether the detected bar-

space pattern is correct [12].  

 

3.4 Compression and Decompression of 

String  
 

Algorithm 1: Compression  

 //String1 is the input and output. 

1.  for each character in String1. do 

       Extract a character from the String1. 

       Convert this character into respective 6-bit length code. 

      Append this code to String2.//Initially String2 is empty. 

    end for 

2.  Remainder = (Length of the String2) mod 8. 

3.  Convert (Remainder+1) into 8 bits and add in the 

     starting of String2. 

4.  Add 0's equal to the Remainder at the end of String2. 

5.  for each 8 characters in String2. do 

         Extract 8 character from the String2. 

         Convert this value into equivalent ASCII character. 

         Store this character in String1. 

     end for 

6. Return String1 
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Algorithm 2: Decompression 

//String1 is the input and output. 

1. for each character in String1. do 

          Extract a character from the String1. 

          Convert this character into respective 8-bit length 

          ASCII code. 

          Append this code to String2.//Initially String2 is  

          empty. 

     end for 

2.  Extract starting 8-bits from String2. 

3.  Convert this into number. 

4.  Remove _rst 8-bits from String2. 

5.  Remove 0's equal to (number-1) from the end of  

     String2. 

6.  for each 6 characters in String2. do 

          Extract 6 character from the String2. 

          Convert it into equivalent code. 

          Store this character in String1. 

     end for 

7. Return String1. 

4. RESULTS  
Using the approach discussed above, we are compressing 

the data before generating QR Code, and hence efficiency 

can be improved. This technique suggests simple ways to 

accomplish this task. The whole concept is implemented by 

designing a small application using C#.Net on Visual 

Studio 2008. Fig-3 shows the conversion of image in png 

format to Base64 character format. 

 

 
 

Fig-3: Image to Base64 Character Format 

 

Fig-4 depicts the generation of QR code from image. The 

difference between uncompressed and compressed QR 

code can be seen in the Fig-4 below. The size of QR code 

without compression is greater (i.e. 26KB for sample 

signature image) than the QR code (i.e. 19KB for same 

sample image) of compressed data. 

 

 
   

Fig-4: Generation of QR Code for Image  

 

As our objective focuses on compression of data (after 

converting image to character format) to before generating 

QR code since QR code has limited data storage capacity. 

Fig-5(a) shows the error message when uncompressed 

image is browsed.  

 

 
 

Fig-5(a): Verification of QR Code 

 

Fig-5(b) shows the successful verification of signature 

image encoded in QR code.  
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Fig-5(b): Verification of QR Code 

 

 

5. CONCLUSIONS  
 

Normal QR Codes can compress only up to 4 KB of data. 

Using the techniques followed here, the data capacity can 

be increased drastically. As compared to the normal QR 

Codes, the data capacity of the QR Code after following 

technique was found to be more than 4 KB. Efficient data 

compression techniques can be used to store more than 4 

KB of data inside a QR Code. A variety of data 

compression techniques can be used to obtain more data 

storage capacity. Comparing with the existing technologies 

used to generate bar codes, QR Codes were found to be of 

great advantage to the manufacturer because of its great 

data storage capacity, reading speed and accuracy. The data 

capacity was further improved by combining the most 

distinguishing features of compression and bar code 

generation. Using this novel technique of data compression 

followed by data encoding, the data storage capacity of QR 

Codes were increased drastically. 

 

Currently only Smartphone’s are technically equipped to do 

this. Many users that have mobile phones that have cameras 

are unable to get QR reading software for their phones. 

Future enhancements focus on QR Encoding of images 

which is more than 4 KB of size. Secure QR Coding can 

also be implemented using encryption techniques. Also, 

more advanced data compression techniques can be used to 

add more to the data capacity of the normal QR Codes.  
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Abstract: This paper presents the efficient machine learning algorithm and techniques used in extracting disease and treatment related 

sentences from short text published in medical papers. . In this paper better machine learning algorithms and techniques are used for 

extracting disease treatment relations from various medical related articles. The proposed system gives the user exactly the Disease 

and Treatment related sentences by avoiding unnecessary information, advertisements from the medical web page namely Medline. 

For making better medical decisions we can make use of this proposed technique. 
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1. INTRODUCTION 
Now a day’s people are more aware about their health and 

healthcare. In spite of their busy schedules they want 

information regarding to their health for each and everything 

in a suitable way. People want Fast access to reliable 

information and in a manner that is suitable to their habits and 

work-flow. Medical field has grown in a wider to such an 

extent that information about latest discoveries are published 

day by day. The proposed system gives more reliable 

information and classification performances regarding 

medline database. Our proposed technique provides the 

doctors in making better medical decisions.  

Medline is the database which contains the latest medical 

articles with disease and treatment information. Medical 

related article are very large. Now days to read complete 

articles published in these databases is not possible. It is a 

tedious work. So to avoid such problems we extract 

informative sentences related to disease, treatment, and three 

semantic relations between them like cure, prevent and side 

effect [3].  

Our proposed system is to work with NLP and ML 

technique which has the task of identifying and disseminating 

information. The work that we present in this paper is focused 

on two tasks:  

Task1: It automatically identifying sentences published in 

medical abstracts (Medline) containing information about 

diseases and treatments, and identifying semantic relations 

that exist between diseases and treatments. Task1 is done by 

using the “stemming algorithm”.  

Task2: It is focused on three semantic relations: Cure, 

Prevent, and Side Effect. This project will be more useful for 

common users who find difficulty in reading medline. It will 

be done by using “Multi nominal Naive Bayes algorithm” [1].  

 

2. LITERATURE  SURVEY 
The work presents various Machine Learning (ML) and 

information for classification of short texts and finds the 

relation between diseases and treatments. As per the ML 

technique related information are shown in short texts when 

identifying relations between two entities such as diseases and 

treatment. It is better to identify and remove the sentence that 

does not contain information relevant to disease or treatments 

[4]. The remaining sentences can be classified according to 

the relation. It will be very difficult to identify the exact 

solution if everything is done in one step by classifying 

sentences based on interest and also including the sentences 

that do not provide relevant information. The data set used in 

this work is UMLS. The data set contains information from 

medline with all relevant information including diseases, 

treatments and eight relations between diseases and treatment. 

For mapping the words into semantic categories they used 

medical subject headings. In this work they compare different 

graphical models and generative models. For extracting 

semantic relations the Naive Bayes algorithm is used [3].  

Although this system does not provide accurate results 

these systems are successful in this biomedical field. New 

rules have to be followed each time because the semantic rule 

based system has a disadvantage that lexicon changes from 

domain to domain. To get the good results semantic and 

syntactic based systems are combined so that they provide 

flexibility of syntactic information and good precision of 

semantic rule. Statistical approaches are used to solve 

different tasks. So that rules will extract automatically [2]. 

This method is used to solve different NLP tasks. So this 

approach works well even with fewer amounts of data. 

Considering relation extraction the rule checks whether the 

text information contains any relation or not. The statistical 

approach uses bag-of-words technique for the relation 

extraction. Some researchers combined this technique with 

POS which provides two sources of information such as 

relation between their specific contexts and entities. Since it is 

proved that simple technique can produce accurate results [4].  

The traditional healthcare system is also becoming one that 

hug the Internet and the electronic world. In the healthcare 

domain, Electronic Health Records (EHR) is becoming the 

standard. Studies and researches show that the potential 

benefits of having an EHR system are:  

Health information recording and clinical data repositories 

immediate access to patient diagnoses, allergies, and lab test 

results that enable better and time-efficient medical decisions; 

The EHR is web base application require server client 

communication it is very critical to maintain the connection 
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for long term use [3]. These disadvantages overcome in 

propose system.  

In this system individual sentences are considered as 

instances that are to be processed by the naive bayes 

classifier. Here each instance is considered as positive training 

set. Alternative relation extractions are made through 

relational learning. Relational learning involves parsing 

sentences and from the parsed sentences, parse tree is 

constructed. From the parsed tree grouping of the relevant 

sentence made. The extracted results are in proper form. The 

task of relation extraction was previously tackled in medical 

literature for gene-disorder association. It involves automatic 

extraction of relation between medical concepts. UMLS is 

used for finding the medical concept in sentence 

classification. Using semantic parser the sentences are 

automatically parsed. After applying semantic extraction a set 

of extraction, alteration, validation rules are applied to 

distinguish the actual semantic relation to be extracted [2].  

 

3. PROPOSED SYSTEM 
In this proposed system for easily identifying and 

collecting the healthcare information’s published in various 

medical related midlines. The difficult problem here is that to 

know about a particular disease and its treatment people have 

to read the entire article. So in order to avoid such tedious 

work we provide them with an easy method of extracting only 

related or informative sentences from the medical articles. So 

here people get the information regarding a particular disease 

in the form of three semantic relations cure, prevent and side 

effects. We also find the symptoms focused in the articles 

related to disease. For removing the unwanted information 

from the articles we use many methods [1]. We drop out the 

stop words form the articles and then by using the stemming 

algorithm we remove the repetition of words and after that 

with the help of Multinominal Naive Bayes algorithm and 

semantic probability calculations extract the informative 

words. The application used is designed using dot net. The 

command named relation finder finds the relation between 

diseases and treatments and also provides us other 

information’s. Whenever the button is pressed the user or 

doctor obtains the relevant information regarding that 

particular disease. In order to improve the quality of the result 

the process are performed in a sequential manner. To avoid 

uninformative sentences we first perform the stop word 

removal. We remove stop words such as a, an, is, any, about, 

of, if, in etc. from the text file. There are about 174 English 

stop words and we remove the entire stop words from the text 

file so that we can improve the quality of the result. By stop 

word removal content is reduced but quality is improved to a 

greater extend [4].  

Next step is removal of repeated words from midline. We 

know that after the stop word removal process the remaining 

text file contains repeated words such as expressing and 

expressed etc. The stream of such words for example express 

is same for two words we combine both of them to one word 

so that the repetition can be avoided. all the repeated words 

are removed. This removal of repeated words will increase the 

quality of result to a much upper level. For the removing the 

repeated word we use the suffix stemming algorithm.  There 

are many different stemming algorithms that we are known. 

From this different stemming algorithm here we use the suffix 

stripping algorithm [1]. 

We have to find the disease treatment relations from the 

remaining text document. In the form of three semantic 

relations cure, prevent and side effect. We also find the 

symptoms associated with the disease. For finding the 

semantic relations here the Multinominal Naive Bayes 

algorithm is used. The algorithms will easily finds the relation 

and we can easily display it to the end user. Naive Bayes 

algorithms drawbacks are overcome in Multinominal Naive 

Bayes.  

In text classification we make use of this Multinominal 

Naive Bayes algorithm due to its computational advantage 

and simplicity. The algorithm is a specialized version of 

Naive Bayes [3]. The Naive Bayes algorithm is not used here 

because it suffers from some drawbacks. The major difference 

is that it assumes that the attributes of a given class are not 

dependent on each other. In some cases the attributes are 

related to each other. For example consider the classifier for 

in the case of assessing the risk of issuing a check book. For a 

worthy customer it will not be true to assume that there is no 

dependency or relation between that customers age, worth and 

education status. We prefer Multinominal Naive Bayes 

algorithm to avoid this problem. In naïve Bayes algorithm we 

calculate the semantic probability, which helps in easily 

recognizing the disease treatment relation.  

The above described method of finding disease treatment 

relation can be used in various other applications in future 

work. The result quality can be found out with the help of f-

measure values, recall and precision [1]. This will helps in 

saving the time of various users especially doctors by easily 

extracting the informative sentences from the medical related 

midline. There are various important modules used to perform 

these task and they are described as follows 

Fig 1: System Architecture 

3.1 Html to text conversion:  
The saved .html document is converted into a text file and 

is stored with .txt extension. This involves removing all the 

HTML tags, cascading style sheets and it retrieves, stores only 

the text content in the html file as text file with .txt extension. 

The obtained text file may be stored in location mentioned by 

the user [1].  
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3.2 Extraction of informative data:  
Bag-Of-Word (BOW) representation is used for text 

classification where each of the word is used as feature for 

training the classifier in training dataset. BOW represents a 

document as a frequency of word occurrences. This 

classification and representation is unable to maintain any 

sequential information. In our proposed system, Weighted 

Bag-Of-Word representation is used to overcome the 

drawbacks of above mentioned problem of BOW [1].  

3.2.1 Stop Word Removal Process:  
As the first process we remove the stop words associated with 

each sentence. After the stop word removing the content size 

is reduces & document quality is improves. There are about 

174 English stop words and all these when present in the 

document are successfully removed. Ex. a, an, is, for, the etc. 

3.2.2  Repeated words Removing:  
After the removal of stop words the remaining document 

contains repeated words and phrases and these words have to 

be removed from the contents extracted from above to 

improve the quality of the contents . To remove the repeated 

words and phrases we use the stemming algorithm. But the 

stemming algorithms has different types. Out of this 

algorithms here we make use of the suffix stripping algorithm. 

This may be done by removal of the various suffixes like -ED, 

-S, -ING, -ION, -IONS. For Ex.-  

           GENERALIZATIONS 

           GENERALIZATION 
 GENERALIZE 

                            GENERAL  

3.2.4 Sentence Identification And Relationship 

Extraction:  

From the extracted contents, related with a disease and its 

treatment the three semantic relations such as cure, prevent 

and side effects are find out. To resolve the above problem 

and to result in efficient sentence identification Multi-nominal 

Naive Bayes classification algorithm is used in the proposed 

system. This algorithm is mostly used for the text 

classification. This algorithm finds the relations between 

disease and treatment and we can easily display it to the user 

by using related data set. Multi-nominal Naive Bayes 

classification (MNB) algorithm adopts parameter learning 

method [4].  

3.2.4 Output Performance Evaluation:  
This proposed system output is evaluated for various 

medline abstracts. The results we obtained shows informative 

sentences relevant to disease, treatments and the three disease 

treatment relations and symptoms related to the disease. The 

different data sets are used to extracting information 

associated to the three semantic relations that are cure, prevent 

and side effects. The predictable model is created to show the 

information regarding above mentioned semantic relations 

[3].  
 

4. EVALUATION AND RESULT 
The performance measurement is the efficiency of solution 

to given problem. It considers the performance of the trained 

models which yields the best predictive and classified results 

from the test dataset. Various standard measures gives the 

better score in relation extrication which is relevant to our 

problem domain. Ex. Accuracy which is measured by, 

Accuracy = total corrected corrections /total predictive [3].  

From the recovered sentences, choose a testing dataset and 

a training dataset. ML setting worked on the training dataset 

and computed against the testing dataset. It gone very simple 

for selecting randomly in separation of data (Ex. 63% in 

training dataset, 37% in testing dataset) or may contains more 

complex sampling or extrication methods. But while 

processing on both datasets, they should be represent the 

solution for the problem.  

4.1 Evaluation & performance Measures:  
The important evaluation measures in ML algorithms are: 

accuracy, recall, precision and F-measure. As per the 

predictive concept of a model: confusion matrix (figure out 

the accuracy, cost of classification, F-measure). We can 

calculate ROC curve, and roles of every classifier is shown as 

a point on ROC curve. Whenever changes in the threshold 

value in the algorithms, cost matrix of classification, the point 

locations on ROC curve will alter respectively [1].  

All above mentioned measures are evaluated to form a 

confusion matrix which includes information of the true 

classes, the actual classes and the classes prophecies by 

classifiers. The test dataset on which the predictive models are 

calculated include the true classes and the performance tries to 

recognize how many of true classes were forecasted by the 

model classifier. In the ML algorithms, focus needs towards 

the evaluation or performance measures that are used [4].  

4.2 Efficiency of Identifying Informative 

Sentences:  
This gives the evaluation for the first task, i.e. sentences 

are positive or negative (informative or non-informative). The 

ML algorithms are predicted for classification and represented 

as described above. Results of a classifier give the majority 

for improvement of datasets [7].  

4.3 Efficiency of Identifying Semantic 

Relations:  
Second task recognises sentences which contain 

information about 3 semantic relations like Cure, Prevent, and 

Side Effects. While performing operations on imbalanced 

data, F-measure is reported [3].  

4.4 Performance of overall system:  
In second task solution, to find the semantic relation we 

compare the results in 4 classes: 3 semantic relations and set 

of non-informative sentences. Performance of overall system 

can be computed as an evaluation measures of first task 

(results of classifiers) and second task (reporting F-measure 

results for imbalanced data).  

4.5 Future Work:  
These predictive models have stability and reliability for 

various tasks brings off on short texts in the medical field. The 

classification techniques gives more impact on ML algorithm 

results, but more informative classified results are the ones 

that regularly gives the best results to the users. The first task 

fulfilled in this paper is a task that has applications in 

recovery of important information, extricate the recovered 

information and text categorization. When more information 

is available for extrication or classification, there is an 

improvement in forecast results.  

BOW method yields the best results in the text 

summarization or information extrication, can be more 

relevant when attaching more information from different 

kinds of things. The second task that performed can be seen as 

a task that could give profit by performing the first task first. 

To perform a handling or sorting of the sentences to get 

results for a relation classification. We adjoined the 

information from relation extraction that includes any of the 

three relations like disease, treatment and preventions, and 

excluded the sentences which did not contain above three 
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semantic relations. This search is very useful in over out the 

positive and negative sentences before classification or 

extrication of those sentences.  

 

5. CONCLUSION 
It provides reliable & efficient medical information in 

short-text. The proposed work provides us only informative 

sentences and removes uninformative sentences from the 

medical related articles in a pipelined manner. This system 

helps users especially doctors in saving their time and they 

can know easily about a disease its treatment and symptoms 

and can analyses more about a various treatments associated 

with a particular disease. This system will be more useful to 

common users who want to know more about a disease in 

simpler manner. 
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Abstract: Social media communication is evolving more in these days. Social networking site is being rapidly increased in recent 

years, which provides platform to connect people all over the world and share their interests. The conversation and the posts available 

in social media are unstructured in nature. So sentiment analysis will be a challenging work in this platform. These analyses are mostly 

performed in machine learning techniques which are less accurate than neural network methodologies. This paper is based on 

sentiment classification using Competitive layer neural networks and classifies the polarity of a given text whether the expressed 

opinion in the text is positive or negative or neutral. It determines the overall topic of the given text. Context independent sentences 

and implicit meaning in the text are also considered in polarity classification. 

 

Keywords: Sentiment analysis, neural network, data mining, implicit meaning, soft computing. 

 

1. INTRODUCTION 
Sentiment analysis also known as emotion mining refers to 

the identification of the emotion in the given text. Sentiment 

analysis determines the attitude of a speaker or a writer. 

Sentiment analysis of short texts such as online political 

debate post is challenging because of the limited contextual 

information which normally contain. Measuring public 

opinions emerge as a challenging task [1]. This type of posts 

are increasingly used to determine consumer sentiment 

towards a brand. The existing literature on sentiment analysis 

uses various methods that are used in many text classification 

problems. Sentiment classification has received considerable 

attention in the natural language processing research 

community due to its many useful applications such as online 

product review classification and opinion 

summarization[2][3]. 

Sentiment analysis has become a mainstream research field 

since the early 2000s. Its impact can be seen in many practical 

applications, ranging from analyzing product reviews to 

predicting sales and stock markets using social media 

monitoring [4][5]. The users‟ opinions are mostly extracted 

either on a certain polarity scale, or binary (positive, 

negative); various levels of granularity are also taken into 

account, e.g., document-level, sentence-level, or aspect-based 

sentiment [6]. 

Techniques for sentiment analysis can be broadly categorized 

into two classes of approaches. The first class involves the 

application of a sentiment lexicon of opinion-related positive 

or negative terms to evaluate text in an unsupervised fashion 

[7]. The second class of approaches utilize a textual feature 

representation coupled with machine learning algorithms to 

derive the relationship between features of the text segment 

and the opinions expressed in the writing in a supervised 

fashion [8]. Models based upon such supervised techniques 

require a large training set of instances complete with class 

labels, to calibrate the models and tune the relevant 

parameters. Labels can be assigned to training instances 

manually through human evaluation of the text, or resources 

with explicitly defined ratings (such as the number of stars 

assigned in movie and product reviews) can be leveraged. 

2. RELATED WORKS 
Sentiment topic models for social emotion mining presents 

two sentiment topic models called Multi-label Supervised 

Topic Model (MSTM) and Sentiment Latent Topic Model 

(SLTM).Both MSTM and SLTM can be applied to the tasks 

of social emotion classification and generating social emotion 

lexicons. Both MSTM and SLTM allow to distinguish 

between different affective senses of the same word, and to 

discover meaningful topics evoking social emotions [9]. 

In Sentiment analysis in Czech social media using supervised 

machine learning describes in-depth research on machine 

learning methods for sentiment analysis of Czech social 

media. It evaluates state-of-the-art supervised machine 

learning methods for sentiment analysis. It also explores 

different pre-processing techniques and employ various 

features and classifiers. It significantly outperformed the 

baseline in three-class classification and achieved an F-

measure of 0.69 using a combination of features and 

preprocessing techniques [10]. 

In Bi-view semi-supervised active learning for cross-lingual 

sentiment classification proposed a new model based on bi-

view classification by combining active learning and semi-

supervised co-training approaches in order to reduce the 

human labeling effort in cross-lingual sentiment classification. 

Both labeled and unlabeled data are represented in the source 

and target languages using a machine translation service to 

create two different views of data [11]. 
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Twitter brand sentiment analysis: A hybrid system using n-

gram analysis and dynamic artificial neural network makes 

several contributions to twitter sentiment analysis, 

demonstrated through application on a corpus of tweets 

related to the Justin Bieber brand. Using this approach, they 

state that „„more than 80%‟‟ of tweets contain no sentiment. 

Their process resulted in a more accurate estimation of 

sentiment in experimentation on the Justin Bieber Twitter 

corpus [12]. A neural network based approach for sentiment 

classification in the blogosphere proposed a neural network 

based approach which combines the advantages of the 

Machine language techniques and the Information Retrieval 

techniques. The back-propagation neural network has been 

selected as the basic learner. This method uses the results of 

the Semantic Orientation indexes as the inputs for the BPN. 

The experimental results indicate that method can efficiently 

increase the performance of sentiment classification [13]. 

Document-level sentiment classification aims to automate the 

task of classifying a textual review, which is given on a single 

topic whether it is positive or negative. Except for some 

unbalanced data contexts, their experiments indicated that 

ANN produce superior or at least comparable results to 

SVM‟s. ANN outperformed SVM by a statistically significant 

difference, even on the context of unbalanced data [14]. 

To overcome all the problems of the existing techniques the 

proposed framework has been introduced here. 

3. THE PROPOSED FRAMEWORK 
Figure 1 shows the overall architecture of the proposed work. 

The input data is taken from social media. In the first step, the 

input data is preprocessed that means stop words are removed. 

After preprocessing, feature extraction is done. In the feature 

Extraction, features like Noun, Adjective and Verbs will be 

extracted using QTag tool. All the words are tagged based on 

the POS Tagger. The occurrence of words are calculated in 

the frequency calculation step. The output of feature 

extraction has been given as input to the competitive layer 

neural network. Finally the positive, negative and neutral 

words are classified using competitive layer neural network. 

The topic of the given input is also identified in the proposed 

framework. 

 

 

 

 

 

 Figure. 1 Architecture of proposed framework 

In the proposed framework in order to analyze the polarity of 

the given input the following steps are carried out. 

 Input 

 Data preprocessing 

 Feature Extraction 

 Competitive layer neural network 

3.1 Input 

The input data can be a conversation or comments or other 

types of unstructured documents for which the polarity is to 

be determined. This distribution contains the data used in the 

publication “Recognizing Stances in Ideological On-line 

Debates.” There are 6 directories, one for each debate domain. 

There are totally 84 debates and 3921 posts are available in 

this dataset [16]. 

3.2 Data preprocessing 
Data preprocessing is an important step in the data 

mining process. First, the reduced feature set decreases the 

computing demands for the classifier, and, second, removing 

irrelevant features can lead to better classification accuracy 

[10]. Quality decisions must be based on quality data. Quality 

data is obtained through preprocessing. First step is to remove 

the stop words from the dataset. The stop words add little 

semantic value to a sentence. For example “to”, “I”, “has”, 

“the”, “be”, “or”, etc. are the stop words. Stop words bloat 

memory space and processing time without providing any 

extra value. 

3.3 Feature Extraction 

3.3.1 Noun Adjective and Verb Extraction 

Feature extraction is done to further reduce the data for 

achieving maximum efficiency in the output. All the 

sentiment words will be mostly bundled in the noun, adjective 

and verbal part of a sentence. So, the noun, verbs and the 

adjectives are extracted. Q tag tool is used to tag the sentence. 

This tagged words are parsed and only Noun Verbs and 

Adjectives are extracted. 

3.3.2 Frequency Extraction 
The frequency extraction involves extracting the occurrence 

count of the words in the data. This is used to find the overall 

topic of the given data. Only those words whose counts are 

above the threshold set will be considered. 

Those words that are noun, adjective and verb and those 

words that are above the given threshold will be sent as input 

to the neural network. Feature extraction is done in order to 

reduce the processing time in the neural net. 
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3.4 Competitive layer Neural Network 
It is a type of unsupervised neural network. Unsupervised 

networks are trained by letting the network continually adjust 

itself to new updates [15]. Competitive layer neural network 

recognizes and group similar input vectors. Some data whose 

individual meaning changes when seen as a whole sentence. 

Even in such context independent situation sentiment analysis 

are made to find a positive or negative output. Neural 

networks are organized in layers which is made up of a 

number of interconnected nodes. These nodes are also called 

as neurons. Input layer communicates with one or more 

hidden layers where actual processing is done in hidden layer 

and it is connected to the output. 

 

Figure. 2 Competitive layer neural network architecture. 

The ‖ dist ‖ box in the figure 2 accepts the input vector p and 

the input weight matrix IW and gives a vector having 

elements S1. They are the negative of the distances between 

the input vector and vectors iIW1,1 formed from the rows of 

the input weight matrix. Then n1 is the net input which is 

computed by adding the negative distance and the bias value. 

The competitive transfer function accepts a net input vector 

and returns 1 for all neurons that win the competition and 0 

for those neurons that does not win the competition [15].  

3.4.1Kohonen learning rule: 
The weights of the winning neuron are adjusted with the help 

of Kohonen learning rule. If the ith neuron wins, all the 

elements of the ith row of the input weight matrix are adjusted 

as shown below. 

iIW1,1(q)=iIW1,1(q−1)+α(p(q)−iIW1,1(q−1)) 

The Kohonen rule will make the weights of a neuron to learn 

an input vector [15]. 

Thus, the neuron whose weight is closest to the input vector is 

changed such that it is even closer. Thus the winning neuron 

is more likely to win the competition next time and less likely 

to win when a very different input vector is presented. As 

more inputs are given, each neuron that is closest to a group 

of input vectors adjusts its weight vector toward the respective 

input vectors. Thus, the competitive network learns to 

categorize the input vectors it sees. 

3.4.2Bias leaning rule: 
One of the limitations of competitive networks is that some 

neurons will not be allocated. Some neuron weight may start 

very far away from input vectors and never win the 

competition, no matter how long the training is made. These 

neurons, is called as dead neurons, does not perform any 

function [15]. 

In order to stop this, biasing is given to the neurons. A 

positive bias, added to the negative distance, makes a distant 

neuron to win. To do this an average of neuron outputs is 

taken. It is equivalent to the percentages of times each output 

is 1[15]. This average is used to update, so that frequently 

active neurons bias value become smaller, and infrequently 

active neurons bias value become larger. 

Infrequently active neurons bias value increase and so the 

input space to those neurons respond increases. As the input 

space increases, the infrequently active neuron responds and 

moves toward input vectors. Thus the neuron responds to the 

same number of vectors as other neurons. 

4. CONCLUSION 
The proposed framework mainly used for finding the polarity 

of the text using competitive layer neural network whether it 

is positive or negative or neural. It also considers implicit 

meaning and context independent data in the polarity 

classification and the overall topic of the given data is 

identified. This proposed framework will give better accuracy 

when compared to the other techniques. 
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Abstract: Wireless-sensor-network-based home monitoring system for elderly activity behaviour involves functional assessment of 

daily activities. In this paper, we report a mechanism for estimation of elderly well-being condition based on usage of house-hold 

appliances connected through various sensing units. We define a two new wellness functions to determine the status of the elderly on 

performing essential daily activities. The modernized system for monitoring and evaluating the essential daily activities was tested at 

homes for four different elderly persons living alone and the results are encouraging in determining wellness of the elderly. 

 

Keywords: Activities of daily living, elder care, home monitoring, smart home, wellness, wireless sensor network . 

 

1. INTRODUCTION 
WSN based health monitoring system for patient activities 

like body temperature, heartbeat ,blood pressure etc . By the 

using sensing units we can get the updates from the patient  

.An intelligent home monitoring system based on ZigBee 

wireless sensors network has been designed and developed to 

monitor and evaluate the patient details ./Health conditions of 

an elderly  people can be unsafe situations during regular 

works. Here is an software to get a health monitoring system 

to determine patient health care system.[4]Also, the system 

interprets all the essential elderly activities such as regular 

activities. Basically, the system function based on the usage 

data of electrical and non-electrical appliances within a home. 

At the hardware level, wireless sensor network with ZigBee 

[1] components are connected in the form of mesh topology, 

and a central coordinator of the sensing units collect data from 

the sensors connected to various appliances. In this system ,a 

required number of sensors for monitoring the daily activities 

of the elderly have been used. A smart sensor coordinator 

collects data from the sensing units and forward to the 

computer system for data processing. Collected sensor data 

are of low level information containing only status of the 

sensor as active or inactive and identity of the sensor. To 

sense the activity behavior of elderly in real time, the next 

level software module will analyze the collected data by 

following an intelligent mechanism at various level of data 

abstraction based on time and sequence behavior of sensor 

usage. 

1.1  OVER VIEW OF THE SYSTEM 

1.1.1 Block diagram of Patient Section 
Above block diagram representing the patient section, in that 

we are continuously monitoring the patient information by 

using wireless sensor networks, i.e., Temperature and heart 

beat of patient. And that information we can forward to the 

control room section by using Zigbee technology[1]. 

 

 

 

 

 

Figure 1. Patient Section 

 

1.1.2 Control Section 

 

Figure 2. Control system 

 

From patient section we transferring the information that is 

received by control room section through Zigbee and in pc it 

will check and if any abnormal condition occur it will send 

SMS to user by using GSM technology. 

1.1.3 Medical section 

 

Zigb

ee 

Seri

al 

ARM 

Proce

Am

plify

hea

Temp

http://www.ijcat.com/


International Journal of Computer Applications Technology and Research 

Volume 4– Issue 3, 192 - 196, 2015, ISSN:- 2319–8656 

www.ijcat.com  193 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Medical Section 

From the medical alert we are providing the patient 

information by using RF technology means, Person section 

consist RF transmitter followed Encoder.  It transmitting the 

signal and the Medical section receiving the signal using RF 

receiver and if the person unauthorized means it will give the 

alert. 

1.2 Micro Controller (ARM7) Family 
The ARM7 family includes the ARM7TDMI-S, ARM7TDMI,  

ARM720T and ARM7EJ-S processors. The ARM7TDMI 

core is the most widely used 32-bit embedded RISC 

microprocessor solution. Optimized for power-sensitive 

applications and cost , the ARM7TDMI solution provides the 

low power consumption,  high performance and small size 

needed in portable, embedded applications. The synthesizable 

version of the ARM7TDMI core, available in both VHDL and 

VERILOG, ready for compilation into processes supported by 

in-house or commercially available synthesis libraries. The 

ARM720T hard macro cell contains the ARM7TDMI core, 

Memory Management Unit (MMU), and a  8kb unified cache 

that allows the use of protected execution spaces and virtual 

memory. This macro cell is compatible with leading operating 

systems including Windows CE, Linux, SYMBIAN OS, and  

palm OS. 

The ARM7EJ-S processor comprises of ARM’s latest DSP 

extensions and enabling acceleration of java-based 

applications. Compatible with the  ARM9E™, ARM9™, and 

ARM10™ families, and Strong-Arm® architecture software 

written for the ARM7TDMI processor is 100% binary-

compatible with other members of the ARM7 family and 

forwards-compatible with the  ARM9E, ARM9 and ARM10 

families, as well as products in Intel’s Strong ARM and xscale 

architectures. This gives designers a software-compatible 

processor with strong price-performance points. Supporting 

the ARM architecture today includes: 

• Operating systems such as  Linux, 

Windows CE, SYMBIAN OS and palm OS.  

•  More than 50 real-time operating systems 

including qnx and wind river’s vx works 

1.3 LPC2148 Microcontroller 
 

LPC2148 Microcontroller Architecture.  which offers very 

low power consumption and high performance  . The ARM 

architecture is based on Reduced Instruction Set Computer 

(RISC) principles and the instruction set and related decode 

mechanism are much simpler than those of micro 

programmed Complex Instruction Set Computers (CISC). 

This simplicity results in a high instruction throughput and 

impressive real-time interrupt response from a small and cost-

efficient processor core. 

Pipeline techniques are employed so that all parts of the 

processing and memory systems can operate continuously. 

Typically, while one instruction is being executed, its 

successor is being decoded, and a third instruction is being 

fetched from memory. The ARM7TDMI-S processor also 

employs a unique architectural strategy known as Thumb, 

which makes it ideally suited to high-volume applications 

with memory restrictions, or applications where code density 

is an issue. 

The key idea behind Thumb is that of a super-reduced 

instruction set. Essentially, the ARM7TDMI-S processor has 

two instruction sets: 

 The standard 32-bit ARM set.  

 A 16-bit Thumb set.  

The Thumb set’s 16-bit instruction length allows it to 
approach twice the density of standard ARM code while 
retaining most of the ARM’s performance advantage over a 
traditional 16-bit processor using 16-bit registers. This is 
possible because Thumb code operates on the same 32-bit 
register set as ARM code. Thumb code is able to provide up 
to 65 % of the code size of ARM, and 160 % of the 
performance of an equivalent ARM processor connected to a 
16-bit memory system. 

 

Figure 4. GSM Module 

1.4 Heart Beat Sensors 
The sensor consists of a light source and photo detector; light 

is shone through the tissues and variation in blood volume 

alters the amount of light falling on the detector. The source 

and detector can be mounted side by side to look at changes in 

reflected light or on either side of a finger or earlobe to detect 
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changes in transmitted light. The particular arrangement here 

uses a wooden clothes peg to hold an infra red light emitting 

diode and a matched phototransistor. The infra red filter of the 

phototransistor reduces interference from fluorescent lights, 

which have a large AC component in their output 

The skin may be illuminated with visible (red) or infrared 

LEDs using transmitted or reflected light for detection. The 

very small changes in reflectivity or in transmittance caused 

by the varying blood content of  human tissue are almost 

invisible. Various noise sources may produce disturbance 

signals with amplitudes equal or even higher than the 

amplitude of [5] the pulse signal. Valid pulse measurement 

therefore requires extensive preprocessing of the raw signal.  

The setup described here uses a red LED for transmitted light 

illumination and a pin Photodiode as detector. With only 

slight changes in the preamplifier circuit the same hard- and 

software could be used with other illumination and detection 

concepts. The detectors photo current  (AC Part) is converted 

to voltage and amplified by an inexpensive operational 

amplifier (LM358). A PIC16F877 microcontroller converts 

the analog signal with 10 bits resolution to a digital signal. An 

average is calculated from 250 readings  taken over a 20 

milliseconds period (This equals one period of the European 

power line frequency of 50 Hz).  

 

Figure 5. Heart Beat Sesnor 

 

1.5 Temperature Sensor 
The LM35 series are precision integrated-circuit temperature 

sensors, whose output voltage is linearly   proportional to the 

Celsius (Centigrade) temperature. The LM35 thus has an 

advantage over linear temperature sensors calibrated in ° 

Kelvin, as the user is not required to subtract a large  constant 

voltage from its output to obtain convenient Centigrade 

scaling. The LM35 does not require any external calibration 

or trimming to provide typical accuracies of ±1⁄4°C at room 

temperature and ±3⁄4°C over a full −55 to +150°C 

temperature range. Low cost is assured by trimming and 

calibration at the wafer level. The LM35’s low output 

impedance, linear output, and precise inherent calibration 

make interfacing to readout or control circuitry especially 

easy. It can be used with single power supplies, or with plus 

and  minus supplies. As it draws only 60 μA from its supply, 

it has very low self-heating, less than 0.1°C in still air. The 

LM35 is rated to operate over a −55° to +150°C temperature 

range, while the LM35C is rated for a −40° to +110°C range 

(−10° with improved accuracy). The LM35 series is available  

packaged in hermetic TO-46 transistor packages, while the 
LM35C, LM35CA, and LM35D are also available in the 

plastic TO-92 transistor package. The LM35D is also 

available in an 8-lead surface mount small outline package 

and a plastic TO-220 package. 

 

 

Figure 6. Temperature Sensor 

 

2. WIRELESS COMMUNICATION 

2.1 GSM Technology 
To achieve important information of cars, one GSM Module 

is added into the car security system. Siemens TC35I GSM 

modem can quickly send SMS messages to appointed mobile 

phone or SMS server [3]. So the owner and the police can be 

informed at the first time. If another GPRS module is added 

in, the image data could also sent to information. 

A GSM modem can be an external device or a PC Card or a 

PCMCIA Card. Typically, an external GSM modem is 

connected to a computer through a USB cable or a 

serial  cable. A GSM modem in the form of a PC Card or a 

PCMCIA Card is designed for a laptop computer, which 

should be inserted into one of the PC Card or a PCMCIA Card 

slots of a laptop computer. A GSM modem needs a SIM card 

in order to operate. As mentioned in the earlier sections of the 

SMS tutorial, computers use a common set of standard AT 

commands to control the both the GSM and dial-up modems. 

GSM modem can be used just like a dial-up modem.

 

Figure 7. GSM Module 
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2.1.1 SMS commands 

 AT+CIMI  

                             Note: Read the IMSI 

 AT+CMGS=”+33146290800” 

                                Note: Send a message in text mode 

 

 AT+CMGR=3  

                                Note: Read it 

 

 AT+CMGD=3  

                                Note: Delete it Note: Message 

2.2 Zigbee Module 
The Xbee/Xbee-PRO RF Modules [1] are designed to operate 

within the ZigBee protocol and support the unique needs of 

low-cost, low-power wireless sensor networks. The modules 

require minimal power and provide reliable delivery of data 

between remote devices. The modules operate within the ISM 

2.4 GHz frequency band and are compatible with the 

following:  

  XBee RS-232 Adapter 

  XBee RS-232 PH (Power Harvester) Adapter   

  XBee RS-485 Adapter  

  XBee Analog I/O Adapter  

  XBee Digital I/O Adapter  

  XBee Sensor Adapter   

  XBee USB Adapter  

  XStick  

  Connect Port X Gateways  

 00 XBee Wall Router.  

 

The XBee/XBee-PRO ZB firmware release can be installed 

on XBee modules. This firmware is compatible with the 

ZigBee 2007 specification, while the ZNet 2.5 firmware is 

based on Ember's proprietary "designed for ZigBee" mesh 

stack (EmberZNet 2.5). ZB and ZNet 2.5 firmware are similar 

in nature,(1) but not over-the-air compatible. Devices running 

ZNet 2.5 firmware cannot talk to devices running the ZB 

firmware. 

 

Figure 8. Zigbee Section 

 

3. MEDICAL SECTION 

3.1 RF Transmitter and Receiver 
Radio Frequency, any frequency within the electromagnetic 

spectrum associated with radio wave propagation. When an 

RF current is supplied to an antenna, an electromagnetic field 

is created that then is able to propagate through space. Many 

wireless technologies are based on RF field propagation Radio 

Frequency: The 10 kHz to 300 GHz frequency range that can 

be used for wireless communication. Also  used generally to 

refer to the radio signal generated by the system transmitter, 

or to energy present from other sources that may be picked up 

by a wireless receiver(6). 

3.2 Transmitter 

The TWS-434 extremely small, and are excellent for 

applications requiring short-range RF remote 

controls(2).  The transmitter module is only 1/3 the size of a 

standard postage stamp, and can easily be placed inside a 
small plastic enclosure. 

TWS-434:  The transmitter output is up to 8mW at 

433.92MHz with a range of approximately 400 foot (open 

area) outdoors.  Indoors, the range is approximately 200 foot, 

and will go through most walls. 

3.2.1.1 (c)Receiver 

3.2.1.2 RWS-434:  The receiver also operates at 

433.92MHz, and has a sensitivity of 3uV. The WS-434 

receiver operates from 4.5 to 5.5 volts-DC, and has both 

linear and digital outputs. 

3.2.1.3  (d)Transmitting and receiving 

Full duplex or simultaneous two-way operation is not possible 

with these modules. If transmit and receive module are in 

close proximity and data is sent to a remote receive module(2) 

while attempting to simultaneously receive data from a remote 

transmit module, the receiver will be overloaded by its close 

proximity transmitter. This will happen even if encoders and 

decoders are used with different address settings for each 

transmitter and receiver pair. If two way communications is 

required, only half duplex operation is allowed.(6) 
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Figure 9. Screens for Medical Data Storing 

  

4. CONCLUSION 
In this time, model biotelemetry system is being implemented 

into working solution. Nevertheless, there is space for 

improvements in both concept and implementation details of 

this system. Model biotelemetry system is currently designed 

for indoor use by one patient only. More nearby instances of 

inner part of model biotelemetry system managed by single 

outer part of system are possible, but there exists one to one 

mapping between patient and ZigBee network [1]. Future 

improvements may include support for outdoor operation with 

communication implemented using 3G mobile technology [3] 

and patient's tracking by GPS system. With advancements in 

low-power high-density FPGA solutions, FPGA 

programmable system on chip technology seems to be 

promising for purpose of this biotelemetry system. 
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Abstract: Branch and Bound technique (B&B) is commonly used for intelligent search in finding a set of integer solutions within a 

space of interest. The corresponding binary tree structure provides a natural parallelism allowing concurrent evaluation of sub-

problems using parallel computing technology. Flower pollination Algorithm is a recently-developed method in the field of 

computational intelligence. In this paper is presented an improved version of Flower pollination Meta-heuristic Algorithm, (FPPSO), 

for solving integer programming problems. The proposed algorithm combines the standard flower pollination algorithm (FP) with the 

particle swarm optimization (PSO) algorithm to improve the searching accuracy. Numerical results show that the FPPSO is able to 

obtain the optimal results in comparison to traditional methods (branch and bound) and other harmony search algorithms. However, 

the benefits of this proposed algorithm is in its ability to obtain the optimal solution within less computation, which save time in 

comparison with the branch and bound algorithm. 

  

Keywords: Branch and bound, flower pollination Algorithm; meta-heuristics; optimization; the particle swarm optimization; integer 

programming. 

 

1. INTRODUCTION 
We ask that authors follow some simple guidelines. This 

document is a template.  An electronic copy can be 

downloaded from the journal website.  For questions on paper 

guidelines, please contact the conference 

publications committee as indicated on the conference 

website.  Information about final paper submission is 

available from the conference website 

The real world optimization problems are often very 

challenging to solve, and many applications have to deal with 

NP-hard problems [1]. To solve such problems, optimization 

tools have to be used even though there is no guarantee that 

the optimal solution can be obtained. In fact, for NP problems, 

there are no efficient algorithms at all. As a result of this, 

many problems have to be solved by trial and errors using 

various optimization techniques [2]. In addition, new 

algorithms have been developed to see if they can cope with 

these challenging optimization problems. Among these new 

algorithms, many algorithms such as particle swarm 

optimization, cuckoo search and firefly algorithm, have 

gained popularity due to their high efficiency. In this paper we 

have used IBACH algorithm for solving integer programming 

problems. Integer programming is NP-hard problems [3-10]. 

The name linear integer programming is referred to the class 

of combinatorial constrained optimization problems with 

integer variables, where the objective function is a linear 

function and the constraints are linear inequalities. The Linear 

Integer Programming (also known as LIP) optimization 

problem can be stated in the following general form:  

Max cx                         (1) 

s.t. Ax ≤  b,                  (2) 

xZn                            (3) 

 

where the solution x ∈  Zn is a vector of n integer variables: x 

= (x1, x2 , …, xn)T and the data are rational and are given by 

the m×n matrix A, the 1×n matrix c, and the m×1 matrix b. 

This formulation includes also equality constraints, because 

each equality constraint can be represented by means of two 

inequality constraints like those included in eq. (2). 

 

Integer programming addresses the problem raised by non-

integer solutions in situations where integer values are 

required. Indeed, some applications do allow a continuous 

solution. For instance, if the objective is to find the amount of 

money to be invested or the length of cables to be used, other 

problems preclude it: the solution must be discrete [3]. 

Another example, if we are considering the production of jet 

aircraft and x1 = 8.2 jet airliners, rounding off could affect the 

profit or the cost by millions of dollars. In this case we need to 

solve the problem so that an optimal integer solution is 

guaranteed.  

 

The possibility to obtain integer values is offered by integer 

programming: as a pure integer linear programming, in which 

all the variables must assume an integer value, or as a mixed-

integer linear programming which allows some variables to be 

continuous, or a 0-1 integer model, all the decision variables 

have integer values of zero or one[10]. 

 

A wide variety of real life problems in logistics, economics, 

social sciences and politics can be formulated as linear integer 

optimization problems. The combinatorial problems, like the 

knapsack-capital budgeting problem, warehouse location 

problem, travelling salesman problem, decreasing costs and 

machinery selection problem, network and graph problems, 

such as maximum flow problems, set covering problems, 

matching problems, weighted matching problems, spanning 

trees problems and many scheduling problems can also be 

solved as linear integer optimization problems [11-14].  
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2. BRANCH AND BOUND  
The branch and bound is the divide and conquer method. We 

divide a large problem into a few smaller ones. (This is the 

―branch‖ part). The conquering part is done by estimate how 

good a solution we can get for each smaller problems (to do 

this, we may have to divide the problem further, until we get a 

problem that we can handle), that is the ―bound‖ part. The 

branch and bound algorithm is able to be parallelized by 

distributing computation of subproblems on multiple 

computing nodes. Parallel branch and bound algorithms with 

the master-worker algorithm, where a single master process 

dispatches tasks to multiple worker processes, have been 

proposed in many literatures [3]. In master-worker algorithm, 

a single master process dispatches subproblems, which 

correspond to leaf nodes on the search tree, to multiple worker 

processes and receives the computed results from the worker 

processes. The computed results contain the best upper bound 

of the objective function, and subproblems that have 

generated by branching and have not been pruned on a worker 

process. Also, the parallel algorithm with the hierarchical 

master-worker paradigm is proposed to improve performance 

on large-scale computing environment.   

Exact integer programming techniques such as cutting plane 

techniques [15-17]. The branch and the bound both have high 

computational cost, in large-scale problems [18-19]. The 

branch and the bound algorithms have many advantages over 

the algorithms that only use cutting planes. One example of 

these advantages is that the algorithms can be removed early 

as long as at least one integral solution has been found and an 

attainable solution can be returned although it is not 

necessarily optimal. Moreover, the solutions of the LP 

relaxations can be used to provide a worst-case estimate of 

how far from optimality the returned solution is. Finally, the 

branch method and the bound method can be used to return 

multiple optimal solutions. 

Since integer linear programming is NP-complete, for that 

reason many problems are intractable. So instead of the 

integer linear programming, the heuristic methods must be 

used. For example, Swarm intelligence metaheuristics, 

amongst which an ant colony optimization, artificial bee 

colony optimization particle swarm optimization [20-24].Also 

Evolutionary algorithms, differential evolution and tabu 

search were successfully applied into solving integer 

programming problems [25-27]. Heuristics typically have 

polynomial computational complexity, but they do not 

guarantee that the optimal solution will be captured. In order 

to solve integer programming problems, most of the heuristics 

truncate or round the real valued solutions to the nearest 

integer values. In this paper, an improved version of flower 

pollination algorithm is applied to integer programming 

problems and the performance was compared with other 

harmony search algorithms. 

 

This paper is organized as follows: after introduction, the 

original branch and bound algorithm is introduced in section 

2. The flower pollination algorithm is briefly introduced in 

section 3. Section 4 introduces the particle swarm 

optimization algorithm. Section 5 introduces the meaning of 

chaos.  While the results are discussed in section 6. Finally, 

conclusions are presented in section 7. 

3. FLOWER POLLINATION 

ALGORITHM 
Flower Pollination Algorithm (FPA) was founded by Yang in 

the year 2012. Inspired by the flow pollination process of 

flowering plants are the following rules [28]: 

 

Rule 1: Biotic and cross-pollination can be considered as a 

process of global pollination process, and pollen-carrying 

pollinators move in a way that obeys Le'vy flights.  

Rule 2: For local pollination, a biotic and self-pollination are 

used. 

Rule 3: Pollinators such as insects can develop flower 

constancy, which is equivalent to a reproduction probability 

that is proportional to the similarity of two flowers involved. 

Rule 4: The interaction or switching of local pollination and 

global pollination can be controlled by a switch probability 

p[0,1], with a slight bias toward local pollination. 

 

In order to formulate updating formulas, we have to convert 

the aforementioned rules into updating equations. For 

example, in the global pollination step, flower pollen gametes 

are carried by pollinators such as insects, and pollen can travel 

over a long distance because insects can often fly and move in 

a much longer range [56].Therefore, Rule 1 and flower 

constancy can be represented mathematically as: 

))((1 BxLxx t

i

t

i

t

i  
 (1) 

Where 

t

ix
is the pollen i or solution vector xi at iteration t, 

and B is the current best solution found among all solutions at 

the current generation/iteration. Here γ is a scaling factor to 

control the step size. In addition, L(λ) is the parameter that 

corresponds to the strength of the pollination, which 

essentially is also the step size. Since insects may move over a 

long distance with various distance steps, we can use a Le'vy 

flight to imitate this characteristic efficiently. That is, we draw 

L > 0 from a Levy distribution: 

)0(,
1)2/sin()(

~ 01





SS
S

L




 (2) 

Here, Γ(λ) is the standard gamma function, and this 

distribution is valid for large steps s > 0. 

Then, to model the local pollination, both Rule 2 and Rule 3 

can be represented as 

)(1 t

k

t

j

t

i

t

i xxUxx 

(3) 

Where 

t

jx
and 

t

kx
are pollen from different flowers of the 

same plant species. This essentially imitates the flower 

constancy in a limited neighborhood. Mathematically, if 

t

jx

and 

t

kx
comes from the same species or selected from the 

same population, this equivalently becomes a local random 

walk if we draw U from a uniform distribution in [0, 

1].Though Flower pollination activities can occur at all scales, 

both local and global, adjacent flower patches or flowers in 

the not-so-far-away neighborhood are more likely to be 

pollinated by local flower pollen than those faraway. In order 

to imitate this, we can effectively use the switch probability 

like in Rule 4 or the proximity probability p to switch between 

common global pollination to intensive local pollination. To 

begin with, we can use a naive value of p = 0.5as an initially 

value. A preliminary parametric showed that p = 0.8 might 

work better for most applications [28]. 
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The basic steps of FP can be summarized as the pseudo-code 

shown in Figure 1. 

 

Flower pollination algorithm 

Define Objective function f (x), x = (x1, x2, ..., xd) 

Initialize a population of n flowers/pollen gametes with 

random solutions 

Find the best solution Bin the initial population 

Define a switch probability p ∈  [0, 1] 

Define a stopping criterion (either a fixed number of 

generations/iterations or accuracy) 

while (t <MaxGeneration) 

for i = 1 : n (all n flowers in the population) 

if rand <p, 

Draw a (d-dimensional) step vector L which obeys a L´evy 

distribution 

Global pollination via )(1 t

i

t

i

t

i xBLxx   

else 

Draw U from a uniform distribution in [0,1] 

Do local pollination via )(1 t

k

t

j

t

i

t

i xxUxx   

end if 

Evaluate new solutions 

If new solutions are better, update them in the population 

end for 

Find the current best solution B 

end while 

Output the best solution found 

Fig. 1 Pseudo code of the Flower pollination algorithm 

4. PARTICLE SWARM OPTIMIZATION 
Particle swarm optimization (PSO) was developed by 

Kennedy and Eberhartin 1995 based on the swarm behavior 

such as fish and bird schooling in nature [29]. Since then, 

PSO has generated much wider interests and forms an 

exciting, ever expanding research subject called swarm 

intelligence. This algorithm searches the space of an objective 

function by adjusting the trajectories of individual agents, 

called particles, as the piecewise paths formed by positional 

vectors in a quasi stochastic manner. The movement of a 

swarming particle consists of two major components: a 

stochastic component and a deterministic component. Each 

particle is attracted toward the position of the current global 

best g and its own best location xi* in history, while at the 

same time it has a tendency to move randomly. Let xi and vi 

be the position vector and velocity of particle i, respectively. 

The new velocity vector is determined by the following 

formula: 

)()( *

2211

1 t

ix

t

i

t

v

t

i xxrcxgrcvv 

    (4) 

Wherer1 and r2are two random vectors and each entry takes 

the values between 0and 1. The parameters c1and c2are the 

learning parameters or acceleration constants, which can 

typically be taken as, say, c1≈c2≈ 2.The initial locations of all 

particles should be distributed relatively uniformly so that 

they can sample over most regions, which is especially 

important for multimodal problems. The initial velocity of a 

particle can be taken as zero, i.e. vit=0 =0. The new positions 

can then be updated by: 

11   t

i

t

i

t

i vxx
        (5) 

Although vi can be any value, it is usually bounded in some 

range [0,vmax]. 

5. CHAOS 
Generating random sequences with longer periods and good 

consistency is very important for easily simulating complex 

phenomena, sampling, numerical analysis, decision making 

and especially in heuristic optimization [30]. Its quality 

determines the reduction of storage and computation time to 

achieve a desired accuracy [31]. Chaos is a deterministic, 

random-like process found in a nonlinear, dynamical system, 

which is non-period, non-converging and non-bounded. 

Moreover, it depends on its initial condition and parameters 

[32-34]. Applications of chaos has several disciplines 

including operations research, physics, engineering, 

economics, biology, philosophy and computer science [35-

37]. 

Recently chaos has been extended to various optimization 

areas because it can more easily escape from local minima 

and improve global convergence in comparison with other 

stochastic optimization algorithms [34-38]. Using chaotic 

sequences in flower pollination Algorithm can be helpful to 

improve the reliability of the global optimality, and they also 

enhance the quality of the results. 

5.1 Chaotic Maps 
At random-based optimization algorithms, the methods using 

chaotic variables instead of random variables are called 

chaotic optimization algorithms (COA) [34]. In these 

algorithms, due to the non-repetition and ergodicity of chaos, 

it can carry out overall searches at higher speeds than 

stochastic searches that depend on probabilities [43-48]. To 

resolve this issue, herein one-dimensional and non-invertible 

maps are utilized to generate chaotic sets. We will illustrate 

some of well-known one-dimensional maps as: 

5.1.1 The Logistic map 
The Logistic map is defined by: 

                 (     )  (   )             (6) 

5.1.2 The Sine map 
The Sine map is written as the following equation: 

     
 

 
   (   )    (   )               (7) 

5.1.3 The iterative chaotic map 
The iterative chaotic map with infinite collapses is described 

as: 

            (
  

  
)   ∈ (   )                               (8) 

5.1.4 The Circle map 
The Circle map is expressed as: 

          (
 

  
)    (    )            (9) 

5.1.5 The Chebyshev map 
The family of Chebyshev map is written as the following 

equation: 

        (    
  (  ))    ∈ (    )          (10) 
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5.1.6 The Sinusoidal map 
Sinusoidal map can be represented by 

        
     (   )                                               (11) 

5.1.7 The Gauss map 
The Gauss map is represented by: 

      {
                           
 

  
                 

                          (12) 

5.1.8 The Sinus map 
Sinus map is formulated as follows: 

        (  )
     (   )                                (13) 

5.1.9 The Dyadic map 
Dyadic map Also known as the dyadic map bit shift map, 2x 

mod 1 map, Bernoulli map, doubling map or saw tooth map. 

Dyadic map can be formulated by a mod function: 

                                                            (14) 

5.1.10 The Singer map 
Singer map can be written as: 

      (              
         

  

      
 )                                                                   (15) 

  between 0.9 and 1.08 

5.1.11 The Tent map 
Tent map can be defined by the following equation: 

     {
                              

 (    )               
                  (16) 

 

6. NUMERICAL RESULTS 
Several examples have been done to verify the weight of the 

proposed algorithm. The initial parameters setting of the 

algorithms is as follows: HMS=50 and itermax=1000, HMCR 

= 0.9; PARmax = 1; PARmin =0.1; bwmax = 1; bwmin = 

0.01. The results of FPPSO algorithm are conducted from 50 

independent runs for each problem and measured according to 

the best values in these runs.The selected chaotic map for all 

examples is the Sinusoidal map, whose equation is shown 

below:         
     (   )            (16) 

Where n is the iteration number. 

Table 1. Optimal solution of selected problems 

Exact Method The Best Solution 

No.of 

Variables 

Optimal 

Solution 
Optimal values BB FPPSO 

2 55 Xi=(4,3) 55 55 

3 26 Xi=(2,1,6) 22 26 

5 9 Xi=(1,1,0,0,0) 7 9 

10 9 
Xi=(0,2,0,2,3,1,0,

0,2,3) 
7 9 

20 16 

Xi=(0,0,0,0,0,0,0,

0,0,1,4,0,4,3,0,2,4

,0,3,0) 
12 16 

30 446 

Xi=(0,0,0,0,0,0,0,

0,0,16,20,4,4,0,3,

0,0,0,24,3,0,0,0,0,

0,4,0,1,0,8) 

401 446 

 
Table 1 shows the results of FPPSO algorithm are privileged 

compared with the results of Branch and bound (B&B). In 

comparison with exact values we find that the results of 

FPPSO algorithm are very close to the exact values of 

selected problems under the study. If a large number of 

variables are to be found, then it is hard to go past the 

classical methods. More usually, though, users will choose to 

use the proposed algorithm, to save their own time and to gain 

reliability. for example when we solved test problem number 

6 by proposed algorithm it took time 7 seconds ,but when we 

solved it by branch and bound(exact method) it took time 396 

seconds . 

The reason for getting better results than the other algorithm 

considered is that the search power of FP algorithm. Adding 

to this, using PSO algorithm improves the performance of the 

algorithm. 

7. CONCLUSIONS 
This paper has introduced an improved flower pollination 

Algorithm by blending with practical swarm optimization 

algorithm for solving integer programming problems. Several 

examples have been used to prove the effectiveness of 

FPPSO. FPPSO algorithm managed to solve a large scale of 

problems that traditional method could not solve due to 

exponential growth in time and space complexities. The 

solution procedure will not face the same time waste in going 

through non-converging iterations as traditional methods do. 

FPPSO algorithm is superior to B&B in terms of both 

efficiency and success rate. This implies that FPPSO is 

potentially more powerful in solving NP-hard problems. 

who have contributed towards development of the template. 
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Abstract: In this era the trend of increasing software demands continues consistently, the traditional approach of faster processes 

comes to an end, forcing major processor manufactures to turn to multi-threading and multi-core architectures, in what is called the 

concurrency revolution. At the heart of many concurrent applications lie concurrent data structures. Concurrent data structures 

coordinate access to shared resources; implementing them is hard. The main goal of this paper is to provide an efficient and practical 

lock-free implementation of modified skip list data structure. That is suitable for both fully concurrent (large multi-processor) systems 

as well as pre-emptive (multi-process) systems. The algorithms for concurrent MSL based on mutual exclusion, Causes blocking 

which has several drawbacks and degrades the system’s overall performance. Non-blocking algorithms avoid blocking, and are either 

lock-free or wait-free. 

 

Keywords: skip-list, CAS, Modified Skip List, concurrency, lock-free 

 

1. INTRODUCTION 
Modern applications require concurrent data structures for 

their computations. Concurrent data structures can be 

accessed simultaneously by multiple threads running on 

several cores. Designing concurrent data structures and 

ensuring their correctness is a difficult task, significantly more 

challenging than doing so for their sequential counterparts. 

The difficult of concurrency is aggravated by the fact that 

threads are asynchronous since they are subject to page faults, 

interrupts, and so on. To manage the difficulty of concurrent 

programming, multithreaded applications need 

synchronization to ensure thread-safety by coordinating the 

concurrent accesses of the threads. At the same time, it is 

crucial to allow many operations to make progress 

concurrently and complete without interference in order to 

utilize the parallel processing capabilities of contemporary 

architectures. The traditional approach that helps maintaining 

data integrity among threads is to use lock primitives. 

Mutexes, semaphores, and critical sections are used to ensure 

that certain sections of code are executed in exclusion[1] 

To address these problems, researchers have proposed non-

blocking algorithms for shared data objects. Nonblocking 

methods do not rely on mutual exclusion, thereby avoiding 

some of these inherent problems. Most non-blocking 

implementations guarantee that in any infinite execution, 

some pending operation completes within a finite number of 

steps. Nonblocking algorithms have been shown to be of big 

practical importance in practical applications [2][3] 

In the previous work we presented the concurrent  access of 

Modified skip list with locking techniques[12] , as we have 

discussed the limitation  due to locking method ,we present 

the lock free access of modified skip list data structure. This 

one is the initial efforts in this direction. 

2. SKIP LIST AND MODIFIED SKIP 

LIST 
Skip-lists [4] are an increasingly important data structure for 

storing and retrieving ordered in-memory data. SkipLists have 

received little attention in the parallel computing world, in 

spite of their highly decentralized nature. This structure uses 

randomization and has a probabilistic time complexity of 

O(logN) where N is the maximum number of elements in the 

list.  

The data structure is basically an ordered list with randomly 

distributed short-cuts in order to improve search times, see 

Figure 1. In this paper, we propose a new lock-free concurrent 

modified skip-list pseudo code that appears to perform as well 

as the best existing concurrent skip-list implementation under 

most common usage conditions. The principal advantage of 

our implementation is that it is much simpler, and much easier 

to reason about. The original lock-based concurrent SkipList 

implementation by [13] is rather complex due to its use of 

pointer-reversal, 

 Figure:1Skiplist data structure. 

While the search, insert, and delete algorithms   for skip lists 

are simple   and have probabilistic complexity of O (log n) 

when the level 1 chain has n elements. with these observations 

in mind [5] introduced modified skip list(MSL) structure in 

which  each node has  one data field and three pointer fields 

:left, right, and down. Each level l chain worked separate 
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doubly linked list. The  down field of level l node x   points to 

the leftmost  node in the level l-1 chain that has key value 

larger than the key in x. H and T respectively , point to the 

head and tail of the level  lcurrent chain. Below Figure 2 

shows the MSL. 

 

 Figure: 2 modified skip list 

 

3. CONCURRENT OPERATIONS ON 

MSL 
This paper describes the simple concurrent algorithms for 

access and update of MSL. Our algorithm based on [11] . In 

this paper we present a lock-free algorithm of a concurrent 

modified skip list that is designed for efficient use in both pre-

emptive as well as in fully concurrent environments. The 

algorithm is implemented using common synchronization 

primitives that are available in modern systems. Double link 

list is used as a basic structure of modified skip list. 

A shared memory multiprocessor system configuration is 

given in Figure 3.Each node of the system contains a 

processor together with its local memory. All nodes are 

connected to the shared memory via an interconnection 

network. A set of co- operating tasks is running on the system 

performing their respective operations. Each task is 

sequentially executed on one of the processors, while each 

processor can run many tasks at a time. The co-operating 

tasks, possibly running on different processors, use shared 

data objects built in the shared memory to co-ordinate and 

communicate. Tasks synchronize their operations on the 

shared data objects through sub-operations on top of a cache-

coherent shared memory. The shared memory may not though 

be uniformly accessible for all nodes in the system; processors 

can have different access times on different parts of the 

memory [6]. 

 

Figure: 3 Shared Memory Access 

4. OUR ALGORITHM 
We present a modified skip list algorithm in the context of an 

implementation of n set objects supporting three methods, 

search_node, insert_node, del_node:search_node (key) search 

for a node with key k equal to key, and return true if key 

found otherwise return false. Insert_node ( d) inserts adds d to 

the set and returns true iff d was not already in the set; 

del_node (v) removes v from the set and returns true iff v was 

in the set, the below Figure 4 & 5  shows the field of a node. 

Using the strategy of [11].  To insert or delete a node from the 

modified skip list we have to change the respective set of prev 

and next pointers. These pointers have to be changed 

consistently, but it is not necessary to change them at once. 

According to Sundell & Tsigas [11] we can consider the 

doubly linked list as being a singly linked list with auxiliary 

information in the left pointers, with the right pointers being 

updated before the left pointers. Thus, the right pointers 

always form a consistent singly linked list and thus define the 

nodes positional relations in the logical abstraction of the 

doubly linked list, but the left pointers only give hints as to 

where to find the previous node. The down pointer of 

modified skip list is according its criteria. 

 
 

 

 

 

  Figure :4 local and global variables  

The concurrent traversal of nodes makes a continuously 

allocation and reclamation of nodes, in such kind of scenario 

several aspects of memory management need to be 

considered, like No node should be reclaimed and then later 

re-allocated while some other process is traversing this node. 

This can be done with the help of reference counting. We 

have selected to use the lock-free memory management 

scheme invented by Valois [7] and corrected by Michael and 

Scott [8], which makes use of the FAA,TAS and CAS atomic 

synchronization primitives. The operation done by these 

primitives given below figure 5 & 6. 

Union link::word 

<p, d> :< pointer to  node , Boolean> 

Structure Node 

Value: pointer to word 

left: union link 

right: union  link 

down :union link  

//local variables  

Node, prev,prev2,next,next2:pointer to node 

Last,link1:union link 
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 Figure:5 FAA Atomic primitive 

 

 

 

 

 

 

 Figure:6 CAS Atomic primitive 

One problem, that arises with non-blocking implementations 

of MSL that are based on the linked-list structure, is when 

inserting a new node into the list. Because of the linked-list 

structure one has to make sure that the previous node is not 

about to be deleted. If we are changing the next pointer of this 

previous node atomically with CAS, to point to the new node, 

and then immediately afterwards the previous node is deleted 

then the new node will be deleted as well, as illustrated in 

Figure 7. This problem can be resolved with the latest method 

introduced by Harris [4] is to use one bit of the pointer values 

as a deletion mark. On most modern 32-bit systems, 32-bit 

values can only be located at addresses that are evenly 

dividable by 4, thereof ore bits 0 and 1 of the address are 

always set to zero. Any concurrent Insert operation will then 

be notified about the deletion, when its CAS operation will 

fail.  

 

Figure: 7 Concurrent insert and delete operation can delete 

both nodes 

One memory management issue is how to de-reference 

pointers safely. If we simply de-reference the pointer, it might 

be that the corresponding node has been reclaimed before we 

could access it. It can also be that bit 0 of the pointer was set, 

thus marking that the node is deleted, and therefore the 

pointer is not valid. The following functions are defined for 

safe handling of the memory management: shown in figure 8, 

9 & 10. 

 

 

 

 

 

Figure: 8 Memory management function 

 

 

 

 

Figure: 9 Memory management function 

 

 

 

Figure: 10 Memory management function 

4.1 search_node  
Searching in MSL is accomplished by taking a value v and 

search exactly like a searching in sequential linked list, 

starting at the highest level and proceeding to the next down 

level, each time it encounters a node whose key is greater than 

or equal to v. the search process also save the predecessor and 

successor of a searched node v for further reference. In 

concurrent environment, while searching for a node in MSL a 

processes will eventually reach nodes that are marked to be 

deleted. It might be due to forcefully preemption of deletion 

process that invoked the corresponding operation. The 

searching operation helps the delete process to finish the 

pending work before continuing the search operation. 

However, it is only necessary to help the part of the delete 

operation on the current level in order to be able to traverse to 

the next node. The search operation traverses in several steps 

through the next pointers (starting from node1) at the current 

level until it finds a node that has the same or higher key 

value than the given key. See Figure 11.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

procedure FAA (address: pointer to word, number: integer) 

atomic do 

*address := *address + number; 

 

function CAS (address: pointer to word, oldvalue: word, 

new value: word):boolean 

atomic do 

if *address = old value then 

*address: = new value; 

return true; 

else  

return  false; 

 

function READ_NODE (node  **address): 

/* De-reference the pointer and increase the reference 

counter for the corresponding node. In case the pointer is 

marked, NULL is returned */ 

procedure RELEASE_NODE(node: pointer to Node) 

/* Decrement the reference counter on the corresponding 

given node. If the reference count reaches zero, then call 

RELEASE_NODE on the nodes that this node has owned 

pointers to, then reclaim the node */ 

function COPY_NODE(node: pointer to Node):pointer 

to Node /* Increase the reference counter for the  

corresponding given node */ 
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Figure:11 

4.2 insert_node operation 
 

The implementation of insert operation is shown in figure:12  

With a search_node operation to find the node after which the 

new node should be inserted. This search phase starts from the 

head node at the highest level and traverses down to the 

lowest level until the correct node is found .if there exist 

already   a node with key same as new node with value v, then 

insertion algorithm exit otherwise it searched for node with 

key value more than the new node value v. after inserting a 

new node, it is possible that it is deleted by a concurrent 

delete_node operation before it has been inserted completely 

at the particular level. The main steps for insertion algorithm 

are (I) after setting the new node’s left and right pointers, 

atomically update the right pointer of the to-be-previous node, 

(II) atomically update the left pointer of the to-be-right node. 

Iii) atomically update the down pointer of nodes according to 

the value generated by random no. generator function. if it is 

more than current level, a   new level is created for new node 

,if it is less than current level  new node is to be inserted in 

between of existing levels ,say it inserted at level l<current 

level. the down pointer of node at (l+1) level is to be changed 

accordingly ,as well as the  down   pointer of new node is to 

be updated with address of a node at level l-1 with value  

greater than the value at new node respectively.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

pointer to node function search _node ( int   v) 

{ 

node *t,*t_right, *save [maxlevel], *found_node 

int i 

t=COPY_NODE (head) 

t_right=headright 

while (t! =NULL) 

{ 

while( tvalue<v)  

{ 

If ( IS_MARKED (tright)) 

t=help_del(t) 

t_right=READ_NODE(tright) 

save[i]=t 

} 

if (tvalue==v) 

break; 

else 

{ 

t=tleftdown 

i=i-1 

} 

} 

found_node=t 

return found_node 

} 

 

function insert_node(key  int , value: pointer to word) 

node *p,*t,*save[max],*t_right,*up,*found_node 

k=randomlevel () 

temp,i =current_level 

t=COPY_NODE (head) 

while (t! =NULL) 

{ 

while( tkey<key)  

{ 

If ( IS_MARKED (trightvalue)) 

t=Help_Del(t) 

save[i]=t 

t_right=READ_NODE(tright) 

} 

if (tkey==key) 

break; 

else 

{ 

t=tleftdown 

i=i-1 

save[i]=t 

} 

} 

found_node=t 

new_node=create_node ( value) 

node1=COPY_NODE(head) 

If(k>temp) 

{ 

//create new head and tail 

h1=createnode(∞) 

COPY_NODE(h1) 

h1left=null 

h1right=x 

h1down=h 

RELEASE_NODE(H1) 

t1=CreateNode(∞) 

COPY_NODE (t1) 

t1left=x 

t1right=NULL 

t1down=t 

RELEASE_NODE (t1) 

new_nodeleft=h1 

new_noderight=t1 

if((save[k-1]rightdown)==NULL OR(save[k-

1]rightvalue>new_nodevalue)) 

new_nodedown=save[k-1]right 

RELEA SE_NODE(new_node) 

RELEASE_NODE(t1) 

RELEASE_NODE(h1) 

} 

If(k<temp)//insert the new node after save[k] 

{ 

prev=COPY_NODE(save[k]) 

next=READ_NODE(& prevright) 

While T do 

{ 

If ( prevright != next) 

RELEASE_NODE(next) 

next=READ_NODE(&prevright) 

continue 

new_nodeleft=prev 

new_nodetight=next 

If CAS(&prevright,next,new_node)//update the next 

pointer of Prev of to be inserted node 

COPY_NODE(new_node) 

break 

back-off 

} 

While  T do //update the left pointer of next of to be inserted  

node 

{ 

Link1= nextleft 

If (IS_MARKED(link1) || new_noderight!=next) 

Break 
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figure:12 

4.3 Delete_node  operation 
 

The delete operation uses search operation to locate the node 

with key k, and then uses two stage process to perform the 

deletion.  Firstly the node is logically deleted by marking the 

reference contained in it (delete_noderightvalue). , 

secondly the node is physically deleted. The main steps of the 

algorithm for deleting a node at an arbitrary position are the 

following: (I) Set the deletion mark on the right pointer of the 

to-be-deleted node, (II) Set the deletion mark on the left 

pointer of the to-be-deleted node, (III) Set the deletion mark 

on the down pointer of the to-be-deleted node, IV) Atomically 

update the right pointer of the previous node of the to-be-

deleted node,(V) Atomically update the left pointer of the 

right node of the to-be-deleted node. (VI) atomically update 

the down pointer for a node which was pointed by down 

pointer of to be deleted node.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure:13 

 

 

 

 

Figure:14 

 

 

 

 

 

 

 

if CAS(&nextleft,link1,<new_node,F>) 

COPY_NODE(new_node) 

RELEASE_NODE(link1) 

if(IS_MARKED(new_node)  

prev2=COPY_NODE(new_node) 

prev2=update_prev(prev2,next) 

RELEASE_NODE(prev2) 

break 

back-off 

} 

 

RELEASE_NODE(next) 

RELEASE_NODE(new_node) 

//update the down pointer 

if (k>1) 

{ 

if((save[k-1]rightdown)==NULL OR(save[k-

1]right value >new_node value)) then 
new_nodedown= save [k-1]right 

if ((save[k+1]rightdown)==NULL  OR  

(save[k+1]right value <new_node value )) then 
save [k+1]rightdown =new_node  

RELEASE_NODE(new_node) 

return true 

} 

 if (k==1) 

{ 
if(save[k+1]rightdown)==NULL && 
(save[k+1]rightvalue<xvalue)) then 

save[k+1]rightdown= new_node 

new_nodedown=NULL 

} 

RELEA SE_NODE(new_node) 

return true 

}   } 

 

Function delete_node (int key):boolean 

{ 

node *delete_node,*prev,*succ,*up,*s[max] 

temp, I =current_level 

t=COPY_NODE (head) 

while (t! =NULL) 

{ 

while( tkey<key)  

{ 

If ( IS_MARKED (trightvalue)) 

t=help_del(t) 

save[i]=t 

t_right=READ_NODE(tright) 

} 

if (tkey==key) 

break 

else 

{ 

t=tleftdown 

i=i-1 

save[i]=t 

} 

} 

del_node=t 

While T do 

if  (del_node==NULL) then 

RELEASE_NODE(del_node) 

return NULL 

linkk1=del_noderight 

IF  IS_MARKED(link1) then  

help_del(del_node) 

RELEASE_NODE(node) 

continue 

if CAS( &del_noderight,link1<link1.p,T>) then 

help_del(del_node) 

next=READ_NODE(&del_noderight) 

prev=update_prev(del_node,next) 

RELEASE_NODE(prev) 

release_node(next) 

break 

RELEASE_NODE(del_node) 

back-off 

return 

 

Procedure mark_prev(pointer to node node) 

while T do 

 link1=nodeleft 

 if IS_MARKED(link1) or 

CAS(&nodeleft,link1,<link1.p,T>)then break 
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figure: 15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure:16 

5. Correctness 
 

In this section we describe the correctness of presented 

algorithm .here we outline a proof of linearizability [10] and 

then we prove that algorithm is lock-free. Few definitions are 

required before giving proof of correctness.  

Definition 1    We denote with Mt the abstract internal state of 

a modified skip list  at the time t. Mt is viewed as a list of 

values ( v1 ,----, vn)  .The operations that can be performed on 

the modified skip list are Insert (I) and Delete(D). The time t1 

is defined as the time just before the atomic execution of the 

operation that we are looking at, and the time t2 is defined as 

the time just after the atomic execution of the same operation. 

The return value of true2 is returned by an Insert operation 

that has succeeded to update an existing node, the return value 

of true is returned by an Insert operation that succeeds to 

insert a new node. In the following expressions that defines 

the sequential semantics of our operations, the syntax is S1 : 

O1; S2, where S1 is the conditional state before the operation 

O1, and S2 is the resulting state after performing the 

corresponding operation: 

 
Mt 1:  I(v1),   Mt2 = Mt1 +  [v1]             (1) 

 
Mt1 =   : D () = NULL   , Mt2 =              (2) 
 
Mt1 [  v1   ] + M1 : D () = v1 ,   Mt2= M1     (3)      

 

Pointer to node  function Help_Del(node: pointer to 

Node) 

 Mark_Prev(node); 

last=NULL; 

prev= READ_NODE(&nodeleft) 

next= READ_NODE (&noderight) 

 while T do 

 if prev == next  then  

break 

 if IS_MARKED(nextright) then 

mark_prev(next) 

 next2:= READ_NODE (&nextright) 

 RELEASE_NODE(next) 

next:=next2 

 continue 

 prev2= READ_NODE (&prevright) 

 if prev2 = NULL then 

 if last != NULL then 

mark_prev(prev) 

next2= READ_NODE (&prevright) 

if CAS(&lastright,<prev,F>),<next2,F>) then 

 RELEASE_NODE(prev) 

 else 

 RELEASE_NODE(next2) 

 RELEASE_NODE(prev) 

prev=last 

 last=NULL 

 else 

prev2=READ_NODE(&prevleft) 

 RELEASE_NODE(prev) 

prev=prev2 

 continue 

 if prev2 != node then 

 if last !=NULL   then  

RELEASE_NODE(last) 

 last:=prev 

 prev=prev2 

 continue 

 RELEASE_NODE(prev2) 

 if CAS(&lprevright, <node,F>,<next,F>) then 

 COPY_NODE(next) 

 RELEASE_NODE(node) 

 break 

 Back-Off 

 if last != NULL then RELease_node(last) 

 RELEASE_NODE(left) 

RELEASE_NODE (next) 

 

prev=last 

 last=null 

 else 

 prev2=READ_NODE(&prevleft) 

 RELEASE_NODE (prev) 

prev=prev2 

 continue 

 link1=nodeleft 

 if IS_MARKED(link1) then 

RELEASE_NODE (prev2) 

 break; 

 if prev2!= node then 

 if last!= null then 

 RELEASE_NODE (last) 

 last=prev 

 prev:=prev2 

 continue 

 RELEASE_NODE (prev2) 

 if link1p = prev then  

break 

 if prevright = node and CAS( 

&nodeleft,link1,<prev,F>) then 

COPY(prev) 

 RELEASE_NODE (link1p) 

 if IS_MARKED(prevleft) then break 

back-off 

if last != NULL then 

RELEASE_NODE (last) 

 return prev 

function update_prev(prev, node: pointer to 

Node): pointer to Node 

 last=null 

 while T do 

prev2:=READ_NODE(&prevright) 

 if prev2 = null then 

 if last != null then  

mark_prev(prev) 

 next2:=READ_NODE(&prevright) 

 if CAS(&lastright,<prev,F>,<next2,F>) then  

RELEASE_NODE (prev) 

 Else 

 RELEASE_NODE (next2) 

 RELEASE_NODE (prev) 
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Definition 2 In order for an implementation of a shared 

concurrent data object to be linearizable [10], for every 

concurrent execution there should exist an equal (in the sense 

of the effect) and valid (i.e. it should respect the semantics of 

the shared data object) sequential execution that respects the 

partial order of the operations in the concurrent execution. 

 

Definition 3   The value v is present (  i.M[i]=v) in the 

abstract internal state M of implementation , when there is a 

connected chain of next pointers (i.e. prevlinkright) from 

a present node in the doubly linked list that connects to a node 

that contains the value v, and this node is not marked as 

deleted (i.e. is_marked(node)=false) ). 

 

Definition 4 The decision point of an operation is defined as 

the atomic statement where the result of the operation is  

finitely decided, i.e. independent of the result of any 

suboperations after the decision point, the operation will have 

the same result. We also define the state-change point as the 

atomic statement where the operation changes the abstract 

internal state of the priority queue after it has passed the 

corresponding decision point. 

We will now use these definitions to show the execution 

history of point where the concurrent operation occurred 

atomically. 

 
Lemma 1  :  A insert_node operation (I(v)) , takes effect 

atomically at one statement. 

Proof:  The decision, state-read and state-change point for an 

insert operation which succeeds (I(v)), is when the CAS sub-

operation CAS(&prevright,next,new_node) of insert 

operation succeeds. The state of the modified skip list  was 

(Mt1 = M1) directly before the passing of the decision point. 

The state of the modified skip list after passing the decision 

point will be MT2 = [v] + M1   as the next pointer of the 

save[k] node was changed to point to the new node which 

contains the value v. Consequently, the linearizability point 

will be the CAS sub-operation in that line. 

 

Lemma 2  : A delete_node operation which fails (D() 

=NULL),takes effect atomically at one statement 

Proof: The decision point for a delete operation which tails (D() 

=NULL) is the check in line if  (del_node==NULL) then . 

Passing of the decision point gives that the value v we are 

searching for deletion is not exist in modified skip list i.e  (Mt1 

= NULL) . 

 

Lemma 3 : A delete_node operation which succeeds (D() =v), 

takes effect atomically at one statement. 

Proof: The decision point for a delete operation which succeeds 

(D() = v) is when the CAS sub-operation inline 

[next=read_node(&del_noderight)] succeeds. Passing of 

the decision point together with the verification in line [ if  

is_marked(link1) then ]. Directly after passing the CAS sub-

operation in [if CAS( &del_noderight,link1<link1.p,T>) 

then]  (i.e. the state-change point) the to-be-deleted node will 

be marked as deleted and therefore not present in the Modified 

skip list (¬ i.Mt2 [i] = v). Unfortunately this does not match the 

semantic definition of the operation. 
 

6. Conclusion 
 

We introduced a concurrent modified Skiplist using a 

remarkably simple algorithm in a lock free environment. Our 

implementation is raw, various optimization to our algorithm 

are possible like we can extend the correctness proof. Empirical 

study of our new algorithm on two different multiprocessor 

platforms is a pending work. The presented algorithm is first 

step to lock free algorithmic implementation of modified skip 

list; it uses a fully described lock free memory management 

scheme. The atomic primitives used in our algorithm are 

available in modern computer system. 
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Abstract: The growing usage of the web has unfolded the Web mining technology to a great extent. Web mining helps in 

extraction of useful knowledge from web data. (i.e. a range of web pages, hyperlinks among various pages, web sites usage 

logs and so on. This paper has threefold aspect. Firstly, it defines how web mining research area focuses on mining research 

and retrieval research (i.e. retrieval of data, information on web, data and text mining). Secondly, it categorizes the Web 

mining as content mining (i.e. retrieval of information from texts, images and other contents), structure mining (i.e. finding 

of facts from association of web pages) and usage mining (i.e. mining of information about usage of web sites). Web content 

mining mainly focuses on the structure of inner-document whereas web structure mining aim is to discover the linkage 

assembly of the hyperlinks at the inter-document level. Web usage mining includes three major phases i.e. preprocessing, 

pattern discovery and pattern analysis. Thirdly, it focuses on natural language processing as a backbone for web content 

mining that helps in handling of unstructured data over the web by offering various techniques. This paper concluded the 

web mining as trending research area for various research communities such as Databases, Artificial intelligence, 

Information retrieval and E-commerce.  

 

Keywords: Web mining, Content mining, Structure mining, Usage mining, Opinion mining, Natural language processing. 

 

1. Introduction 
Web mining is promising trend of data mining that helps 

in finding of useful facts from web data. Web data 

includes the various web documents, hyperlinks among 

pages, web sites usage log and so on. Web mining can be 

defined either by the process-centric view approach or by 

the data-centric view approach. In process-centric view, 

web mining is defined as a sequence of tasks whereas in 

data-centric view, it is defined by means of web data that 

helps in the mining process [1]. Web mining research 

area focuses on mining research (i.e. discover hidden 

facts) and retrieval research (i.e. retrieves existing data or 

documents from a large database or document 

repository). Table 1 summarizes the possible 

categorization of retrieval and mining. This 

categorization is founded on twofold phases: Purpose 

and sources of data. The purpose of data retrieval 

techniques is to enhance the fetching of data from a 

databank and data mining techniques is to identify 

interesting patterns by analysis of data [2].   

 

Table 1: Retrieval and Mining techniques 

Classification [2] 

Purpose 

 Sources 

Data Textual 

Data 

Web 

Data 

Retrieving 

well-known 

facts or 

documents 

efficiently and 

effectively 

Data 

Retrieval 

Information 

Retrieval 

Web  

Retrieval 

Finding new 

patterns or 

knowledge 

previously 

unknown 

Data 

Mining 

Text 

Mining 

Web  

Mining 

From table-1 it is concluded that web mining research is 

the juncture of different areas (i.e. data retrieval, 

information retrieval, web retrieval, data mining and text 

mining). This paper is organized as follows. In section 2 

Web mining is classified as content mining, structure 

mining and usage mining. In section 3 web mining is 

highlighted as trending research area for various research 

communities such as Databases, Artificial intelligence, 

Information retrieval and E-commerce. In section 4, 

Natural language processing technology is highlighted to 

explain how to handle unstructured data over the web 

using various NLP techniques (i.e. Part-of-Speech 

tagging). Finally, the paper is concluded in section 5. 

2. Classification of Web Mining 
Web mining can be categorized as content mining, 

structure mining and usage mining. Web content mining 

is a technique of fetching information from texts, images 

and other contents. Web structure mining is a technique 

of extracting information from linkages of web pages. 

Web usage mining is a process of take out information 

about the usage of web sites [7].  

 

 

 

 

 

 

 

 

 

Web Mining 

Content 

Mining 

Structure 

Mining 

Usage 

Mining 
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Figure 1: Classification of Web mining 

Web Content Mining: Content mining is a process 

of finding information from millions of sources across 

the World Wide Web and mining these web data 

contents. Web data contents can be structured (i.e. data 

stored in the tables or HTML pages generated from 

database), semi- structured (i.e. HTML documents) or 

unstructured (i.e. text data) [11] [14].  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Taxonomy of web content mining 

 

The un-structured properties of web data potency the 

web content mining in the direction of a further complex 

approach [3]. 

 

 Mining by developing a knowledge-base 

repository of the domain 

 Interpretation of Mined Knowledge 

 Iterative refinement of user queries for 

personalized search 

 Process of Iterative Query Refinement 

 

Web Structure Mining: As web content mining 

chiefly emphases the construction of inside the 

document, whereas web structure mining aim is to 

determine the link structure of the hyperlinks in the inter-

document level [3]. It creates the structural framework 

about the web site along with web page. The structural 

outline consists of the following information [12]: 
 

 Measure the frequency of the local links in the 

web tuples in a web table. 

 Measure the frequency of web tuples in a web 

table containing links that are interior and the 

links that are within the same document. 

 Measure the frequency of web tuples in a web 

table that having links that is global and the 

links that span different web sites [13]. 

 Measure the frequency of identical web tuples 

that appear in the web table or among the web 

tables. 

 

The configuration of a web (directed graph) consists of 

web pages as nodes and hyperlinks as edges i.e. 

connection among related pages. Web structure graph 

terminology is as follows as given in table 2: 

 

Table 2: Lexicon of web structure graph  

 

Web-graph A directed graph that exemplifies the 

web. 

Node  Each Node represents the web page of 

the web-graph. 

Link Each hyperlink represents the directed 

edge of the web-graph 

 

Figure 3 depicts the web graph structure by means of 

document structure and hyperlinks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Web Graph Structure 

 

A hyperlink connects a web page to a poles apart 

location within the same web page is called an intra-

document hyperlink. A hyperlink that links two diverse 

pages is called an inter-document hyperlink [1].  

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Web structure mining taxonomy 

 

 

 

 

Figure 4: Web structure mining taxonomy 

 

Web Usage Mining: Web usage mining is an 

activity that automatically discovers the user access [15] 

patterns from different web servers. It keeps track of 

earlier retrieved pages by a user that helps in identifying 

the distinctive behavior of the user and to make forecast 

about preferred pages [4]. Web usage mining includes 

three major phases i.e. preprocessing, pattern discovery 

and pattern analysis as shown in figure 5.  
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Figure 5: Segments of web usage mining 

 

Web usage mining phases are defined as follows: - 

 

 Preprocessing: This phase converts the raw 

usage data into the data abstractions. It 

includes usage preprocessing, content 

preprocessing and structure preprocessing. 

Preprocessing stage follow some steps such as 

data cleaning, efficient user identification, 

session identification and path completion, and 

transaction identification [6]. 

 

 Pattern Discovery: This phase includes 

different techniques such as association rules, 

clustering etc for pattern discovery. It draws 

upon methods and algorithms developed from 

several fields such as statistics, data mining, 

machine learning and pattern recognition [10].  

 

 Pattern Analysis: The purpose of pattern 

analysis is to filter out uninteresting rules or 

patterns from the set found in the pattern 

discovery phase. It requires the analysis of the 

structure of hyperlinks and the contents of the 

pages.  

 

The difficulties in web usage mining occur due to the 

anomalies in existing data. 

 

3. Applications of Web mining 

 

Web mining spreads analysis much further by combining 

other corporate information with Web traffic data. 

Practical applications of Web mining technology are 

abundant, and are by no means the limit to this 

technology. Web mining tools can be extended and 

programmed to answer almost any question. It can be 

applied in following areas:  

 

 Managerial decision making: Web mining 

can provide companies managerial insight into 

visitor profiles that helps in taking strategic 

actions by top management [4]. 

 Marketing effectiveness: Companies can have 

some subjective measurements through web 

mining regarding the effectiveness of their 

marketing campaign or marketing research, 

which will help the business to improve and 

align their marketing strategies timely.   

 Business related decisions: In the business 

world, structure mining can be quite useful in 

determining the connection between two or 

more business web sites [7].  

 Accounting and Inventory: Web mining also 

allows accounting, customer profile, inventory, 

and demographic information to be correlated 

with web browsing. 

 Improvement feedback: Companies can 

identify the strength and weakness of their web 

marketing campaign through feedback from 

web mining, and can make the strategic 

adjustments accordingly [8]. 

 Searching enhancement: Search engine such 

as Google provides advanced and efficient 

searching capabilities by the usage of web 

mining [5] 

 E-commerce (Infrastructure): Generate user 

profiles, targeted advertizing, fraud and similar 

image retrieval [9]. 

 Information retrieval (Search) on the Web: 

Automated generation of topic hierarchies, web 

knowledge bases, extraction of schema for 

XML documents. 

 Network Management: results in 

performance management and fault 

management. 

 

4.  Handling of Web Content using 

Natural Language Processing 
 

Web data consists of various types like structured data 

(i.e. data retrieved from backend databases), Semi-

structured data (i.e. data organized as a hierarchy of 

blocks) and unstructured data (i.e. natural language text) 

as shown in figure 6.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Types of Web data 

 

The aforementioned web contents can be handled 

efficiently by following the below given techniques that 

is related to natural language processing to some extent. 

Natural language processing helps to understand how to 

manage unstructured data over the machine processing 

platform using various NLP techniques along with the 

web content mining. 
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Figure 7: NLP techniques to handle different types of 

web content 

 

Structured Data Extraction: web data or 

information is arranged/ managed as structured data 

objects on regular basis. Such as retrieval of various data 

records from databases. Extraction of these structured 

objects is possible by either the Wrapper induction 

technique (i.e. Supervised) or Automatic extraction (i.e. 

unsupervised) technique [16].  

 

 Wrapper induction technique is based on 

machine learning.  

 Automatic extraction technique is based on 

POS tagging (Part-Of-Speech). POS tagging 

(NLP technique) is to automatically assign 

part-of-speech tags (i.e. noun, verb, adjective 

etc.) to words in context [17]. 

 

Information Integration: Structured data objects 

extraction is followed by integration of data to design a 

consistent and reliable database. Integration can be in 

terms of schema match or data instance match.  

 

 Schema match: From various data tables match the 

columns (e.g., Item names).  

 Data instance match: From various data fields 

match the values, e.g., “Coke” = “Coca Cola”? 

 

Information/ knowledge synthesis: It works 

upon a web search paradigm where a request for some 

words is given and a ranked list of pages is returned by 

search engine and top-ranked pages read by the user to 

find required information. This technique is 

adequate/suitable for navigational queries (i.e. specific 

information) but not for informational queries (i.e. open-

ended research problems).  

 

Opinion mining: Web content mining study is to 

extract precise sorts of information from text in Web 

documents e.g.  Opinion (positive or negative) and 

factual information (i.e.   Find economic data from 

rumors of different countries). Opinion mining or 

sentiment analysis purpose is to excerpt and abridge 

opinions.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Opinion Mining 

5. Conclusion 
The increasing demand of the web has greatly evolved 

the web mining technology. Web mining is concerned 

with the mining of data from the various web documents, 

hyperlinks between documents and usage logs of web 

sites. Mining approach is to be followed can be either 

process-centric or data centric. This paper presents an 

overview of web content mining, web structure mining 

and web usage mining.  Unstructured data of web 

contents can be handled by using natural language 

processing mechanism. An important research area in 

web mining is web usage mining which focuses on the 

sighting of interesting outlines in the glancing and 

steering data of web users. It helps in personalization of 

web content by having track of earlier retrieved pages by 

a user that result in identification of the distinctive 

behavior of the user and to make forecast about favorite 

pages. The outcomes formed by web usage mining can 

be exploited to expand the performance of web servers 

and web-based applications.  
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