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1. INTRODUCTION

1.1 EXISTING SYSTEM AND ITS LIMITATIONS
Data mining is the knowledge discovery in databases, and is the non-
trial extraction of implicit unknown and potentially useful information from the
data. Data mining is required for us to craft a number of proactive and knowledge-
driven assessments depending upon the pattern of occurrences of the items in the
database, irrespective of its category. One of the most intricate tasks in data

mining is the discovery of association rules.

A number of algorithms are on hand for this purpose. Most of the
existing algorithms are Apriori based. These algorithms used downward closure
property for mining the frequent item sets. These algorithms are proven to be non-
scalable for the reason that

o It requires repetitive /O disk scans
s Massive memory size and

* Huge putation and ication in the candid

These pitfalls has motivated to implement two new algorithms
namely, Segmented Progressive Filtering and Inverted matrix, both of which are
anti-Apriori and help us to overcome the drawbacks faced by the previous

technigues.

1.2 PROPOSED SYSTEM AND ITS ADVANTAGES
The proposed system which includes the implementation of two
algorithms that is, Segmented Progressive Filtering and Inverted matrix, 1s
developed for mining the frequent patterns from the given collection of enormous,
heterogeneous data.

LIST OF ABBREVIATIONS
S.No ABBREVIATION EXPANSION
1. SPF Segmented and Progressive Filtering
2. MCP Maximum Common Exhibition Period
3. COF1 Co-occurrence Of Frequent Items
X

Inverted matrix algorithm is a parallel association rule mining
method that makes use of minimum inter-processor communication while mining

massive transactional data sets.

It involves the formation of a new database layout called Inverted
Matrix. Optionally a relatively small independent tree may be constructed,
summarizing co-occurrences and a simple, non-recursive mining process
facilitated for the candidacy generation. This algorithm has an upper hand over
other Apriori based algorithms in terms of
» MNon-repetitive 'O scans
s Less memory size requisite

e Minimal inter-node communication cost.

Segmented Progressive Filtenng, the abbreviation of SPF, is used
to mine items that are frequent only for a particular span of time. For example,
water melons may be frequent only for the months between March and July, While
mining the entire database, this item becomes infrequent. To evade such
omissions, the SPF algorithm is implemented. It involves two phases namely,
Segmentation and Progressive filtering. The database is divided into sub-databases
referred to as partitions based on time and the filtering process is carried out to
every partition to generate the frequent patterns. The SPF algorithm outperforms
other algorithms in terms of

« Execution time

s Scalability



7. SYSTEM REQUIREMENTS AND ANALYSIS

System study is an activity that encompasses most of the tasks that
we have collectively called computer system enginecring. The study is conducted
with the following objectives:

o [dentify the nceds

* Eval the system pt for feasibility

« Perform economic and technical analysis

e Allocate functions to hardware, software, people, and other system

elements

e Create a system definition that forms the dation for all sub

engineering works

2.1 PRODUCT DEFINTION

the main purpose of this project is to implement algorithms which
would mine frequent patterns from the large databases with maximum case and
making least use of the available resources like memory capacity, CPU,

response time etc. irrespective of the application.

2.2 PROJECT PLAN
In the analysis phase, the available technologies have been learnt and
the most suitable technology has been identified for the project implementation.
From this study, the most suitable language. preferred is Java. Differentiation of

modules, the user interface design and other crucial aspects were identified and

jesigned as ry. Other ambiguiti which may exist are identified and taken
care of.
3
Table 2.1 PROJECT PLAN
_— S ST e S
[ WORK DURATION 1|
e .lL ]

=_ « Feasibility Analysis | ‘l
| = Abstract Preparation || One week !
| 5
1 Requirements Gathering l B
L e e
e Collecting required software —!_ |
| [}
|+ Installing the software and learning | Twowecks |
] 1
| Them || i
e entat —
P Coding-implementing the segmentation Ti_ |
| | One week |
1 algorithm | :
o Coding-implementing the filtering Or ek 'i
| algorithm |
1 I |.
' GESTERas

o Analysis of the Inverse matrix algorithm I One week t

e

| FE Implementing the algorithm T Two week

o Testing of the system | One wcek_-—t

2.3 SOFTWARE REQUIREMENTS SPECIFICATION
2.3.1 INTRODUCTION
2.3.1.1 PURPOSE
The purpose of this project is to implement the two anti-
Apriori algorithms, Segmented Progressive Filtering and Inverted matrix. It
deseribes the techniques of mining the database easily with maximum efficiency
and minimal use of resources. The document bridges the gap between the

customer and the analyst.

validation of the final project. Any

go through formal change approval process.

After the analysis phase, the design phase commences in which the
various modules and its functionalities are identified. The complete system flow of
control and data are depicted in the form of diagrams.

Next the implementation phase converts the design into executable
code. Each module is coded sep ly and finally i

system. Care is taken to make the code easily understandable by future users by

grated to form the entire

adding apt comments and using appropriate variable names.

In the testing phase, each module is tested thoroughly and finally
the integrated modules are tested together to ensure the correct waorking of the
entire system. Testing is also done to ensure that the product satisfies the specified

requirements and set criteria.

2.3.1.2 SCOPE .
SRS forms the essentials for agreement between the clients

and the supplier and what the product will do. It also provides 2 reference for the

changes made to the SRS in future will have to

231 DEFINITION
23.2.1 CUSTOMER
A customer is the person or organization, internal or external
{o the producing OTg on. who takes financial resp ibility for the system. In

a large system this may not be the end user. The customer is the ultimate recipient

of the developed product and its artifacts.

23.2.2 USER .
The user is the person who will use the system that is
developed. All and functionalities are €0 - dered for his ease of use and
2 ¥
other benefits.
23.23 ANALYST

The analyst details the specification of the system's

functionalities by describing the requirements aspect and other supporting

software requirements.



2.3.3 GENERAL DESCRIPTION
2.33.1 PRODUCT OVERVIEW
This system aims 1o provide implementation to  two
algorithms namely, Segmented Progressive Filtering and Inverted matnx in which
the database is taken into consideration and it is mined to generate the frequent

item sets with the help of non-repetitive /O scans, less memory size requisite and

minimal inter-node ication cost. The datab maybe a one holding

transaction data of any nature like grocery stores, medical shops, etc.

2.3.3.2 USER CHARACTERISTICS
The system that is developed is very user-friendly and does
not require much of any knowledge from the user's perspective. However, the
knowledge of the type of mining to be done would be an added advantage if the
user needs the best result.

2.3.3.3 GENERAL CONSTRAINTS
The system has a single GUI, which provides three options
for the user to select the mining algorithm. The system consists of three major
modules-
+ SPF
o Inverted matrix

» COFl-tree

Each of these modules are divided into sub-modules as-
SPF-
o Segmentation

s Progressive filtering

2.3.4.3 SYSTEM REQUIREMENTS

2.3.43.1 HARDWARE REQUIREMENTS
Processor — Pentium IV
RAM Size - 128 MB RAM
Hard Disk Capacity — 20 GB

2.3.43.2 SOFTWARE REQUIREMENTS
Operating System — Windows
Language — Java
Programming suite (front end) — Net Beans IDE 3.6
Database (back end) - MS Access 7.0

2.3.5 PERFORMANCE CONSTRAINT

The system must execute correctly as long as it gefs the

correct input from the user and the database formats are intact as defined for the

system.

COFl-tree-
o Tree generation

o Tree mining

2.3.3.4 GENERAL ASSUMPTIONS
The database must be converted to the form mineable by the
algorithm. Also the user must be aware that the mining he/she requires is based on

the database transactions with respect to time or the entire database.

2.3.4. SPECIFIC REQUIREMENTS
2.3.4.1 INPUTS AND OUTPUTS
There are only two inputs to the system. One is the button that
the user clicks for the system to carry out the respective algorithm and the second
input is the database itself that the algorithm makes use for the purpose of mining.
All the mining results arc only with respect to the input database. The output is the

frequent i ts £ d by the algorithm. This output is also displayed in the
textbox present in the GUI itself.

2.3.4.2 FUNCTIONAL REQUIREMENTS
s The system should be able to construct all the sub-
structures according to the values of the database. That 15,
it must be a dynamic process, rather than a static process.
» The system should be capable of producing the results to

the users without any problem.

3. SYSTEM STUDY

3.1 DATA MINING

Data mining is the process of discovery meaningful, new correlation

patterns and trends by shifting through large amount of data stored in repositories,
using pattern recognition techniques as well as mathematical and statistical

techniques.

Data mining, the extraction of hidden predictive information from

large databases, is a powerful new technology with great potential to help
companies focus on the most jmportant information in their data warehouses. Data

mining tools predict future trends and behaviors, allowing businessmen to make

proactive, knowledge-driven decisions. Data mining can be done with a variety of
algorithms.

In this project, two algorithms SPF and Inverted Matrix are
implemented which are used for mining frequent data patterns from the large
database. These are anti-priori algorithms. Apriori-based algorithms used the
downward closure property for mining the frequent patiemns. But this is no longer

valid.

3.2 SEGMENTED AND PROGRESSIVE FILTER
In SPF, a new model of mining general temporal association rules
from large databases 18 EXPLORED, where the exhibition periods of the items
are allowed to be different from one to another. The basic idea behind this

algorithm is to first seg t the datat into sub-datat in such a way that
jtems in each sub-database will have either the common starting time or the

common ending time.



i dat,

Then, for each sub-datab SPF progressively filters ¢

2-

itemsets with cumulative filtering thresholds either forward or backward in time.

This feature allows SPF of adopting the scan 1 4

candidate k-item sets (k > 2) from candidate 2-itemsets directly.

technique by generating all

The experimental results show that algorithm SPF significantly

outperforms other which are

led from prior

time and scalability.

3.3 INVERTED MATRIX

ds in terms of the

Inverted Matrix, a new disk-based paralle] association rule mining

algorithm achieves its efficiency by applying three new ideas-

« First, ransactional data is converted into a new database layout called

Inverted Matrix that prevents Itipl ing of the datab

during the

mining phase, in which finding globally frequent patterns could be

achieved in less than a full scan with random access. This data structure is

replicated among the parallel nodes.

« Seccond, for each frequent item assigned to a parallel node, a relatively

small independent tree is built izing ¢ TENCes.

« Finally, a simple and non-recursive mining process reduces the memory

3

requi ts as i [ Y 8 tion and counting is

ded

and no communication between nodes is required to generate all globally

frequent pattemns.

341 PROPERTIES OF JAVA
« Compiled and Interpreted
. lefamlndependmt and Portable
» Robust and Secure
« Multithreading and Interactive

Dynamic and Extensible

3421 COMPILED AND INTERPRETED

Usually a computer language is either compiled of interpreted. Java

combines both these approaches thus making Java 2 two-stage system. First, Java

compiler translates source code into what is known as byte code instructions.

3A.2.2PLATFORM-1NDEPENDENT AND PORTABLE .
The most significant contribution of Java over other languages is 1t

portability. Java programs can pe easily moved from one computer system to

¢ anytime. Changes and upgrades in operating Systems,
grams. This

another, anywher .
Processors and system Tesources will not force any changes in Java pro

1 oe g on
is the reason why Java has become @ popular lang for progl

Internet which inter connects different kinds of system worldwide. We can

download a Java applet froma remote computer on 10 our local system Vid Internet

idi i imi f
an extension of the user's basic system providing practically unlimited number ©

accessible applets and applications.

13

34 JAVA
34.1 INTRODUCTION

Java is an object-oriented programming language with a built-in
application programming interface (API) that can handle graphics and user
interfaces and that can be used to create applications and applets. Because of its
rich set of APl's, similar to Macintosh and Windows, and its platform
independence, Java can also be thought of as a platform in itself. Java also has
standard libraries for doing mathematics.
| purpose prog 'u',uwitha ber of

feature that make the language well suited for use on the World Wide Web. Small

Java is a g

Java applications are called Java applets and can be downloaded from a Web
server and run on your computer by a Java- compatible Web browser, such as

Netscape Navigator or Microsoft Internet Explorer.

The inventors are Java wanted to design a language, which could offer
solution to some of the problems encountered in modern programming. They
wanted the language 1o be not only reliable, portable and distributed.

Although the above appears to be a list of buzzwords, they aptly describe
the full potential of the language. These features have made Java the first
application language of the World Wide Web. Java will also become the primer

language for general-purpose stand-alone applications.

12

3.4.2.3 ROBUST AND SECURE

Security becomes an important issue for a language that is used for

programming on Internet. Threat of viruses and abuse of resources is everything,
Java systems not only verify all memory access but also ensure that no viruses are

communicated with the applet. The absence of pointers in Java ensures that

programs cannot gain access o memory locations without proper authorization.

3.4.2.4 DISTRIBUTED

Java is designed as a distributed language for ereating applications

on networks. It has the ability to share both the data programs. Java applications

can open and access remote objects on Internet as easily as they can in the local

sys

temn. This enables multiple programmers at multiple locations 1o collaborate

and work together on a single object.

3.4.2.5 MULTITHREADED

Multithreaded means handli Itiple tasks si

ly. Java

supports multithreading programs. This means that we need not wait for the

application to finish one task before beginning the other. This feature greatly

improves the interactive performance of graphical applications.

3.4.2.6 DYNAMIC AND EXTENSIBLE

Java is a dynamic lang) Java is

pable of dy Ily linking

in new class libraries methods and objects. Java can also determine the type of

class through a query, making it possible to either dynamically link or abort the

P

{epending on the



343 ADVANTAGES OF JAVA

Java has gained enormous populanty since it first appeared. Its rapid

ascension and wide acceptance can be traced to its design and programming . mproved JSP debugging with JSR-45 Support

features, particularly in its promise that we can write a program once, and run it « Available co-bundled with Sun Java System Application Server, Platform
anywhere, Java was chosen as the programming language for network computers Edition 8

(NC) and has been perceived as a universal front end for the enterprise database. . Code editor enhancements such as Smart Brackets and Code Folding

As started in Java language white paper by Sun Microsystems: “Java is a simple, . Integrated testing support through JUnit

object-oriemed, distributed, interpreted, robust, secure, architectural neutral, . Improved online help with Java Help 2.0 integration

portable, multithreaded and dynamic”. . Improved CVS Support

. Task List window
Basic Support for J2SE 1.5 (Tiger) Beta
. Available co-bundled with J2SE 1.4.2

3.5 NET BEANS

Java programmers need to be productive and this is the focus of the
NetBeans Integrated Development Environment (IDE). The NetBeans IDE is 2
fast and feature full tool for developing Java software. It is standards compliant
and runs on any operating system where a Java Virtual Machine is available. The
NetBeans IDE is open-source and is developed right here on the netbeans.org
website. It can be used free of charge for any type of software development. The
NetBeans IDE runs on any platform. While the IDE is modular (its functionality
can be extended by plug- ins), the focus of netbeans.org is on providing all the
tools a Java developer needs 1n one download, with no additional set-up of
configuration needed to begin productive work with the IDE.The NetBeans IDE

3.6 includes the following new features and functionality:

. A brand new windowing system, providing native look and feel on
Windows platforms

. Enhanced navigation and workflow

. 2-tier J2EE 1.4 support (serviet 2.4 and JSP 2.0)

15
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4. DESIGN DOCUMENT

) 4.2 PROCESS DESIGN
1 INPUT DESIGN
by The steps for implementation of the two non-apriori algorithms are

The system takes two inputs for its functioning. One is the database, given along the following lines-

and the other is the choice of algorithm selected by the user.

4.2.1 SEGMENTED PROGRESSIVE FILTERING

The database consists of the transactions and the items involved in 4.2.1.1 SEGMENTATION
the different transactions. In case of the SPF algorithm, the date is also considered

In the segmentation algorithm, the database is divided into

in order to partition the database based on time. sub-databases known as partitions. The number of partitions is optimized in such a
- way that the number is neither too large nor too small because both cases result in
To facilitate the selection of the required algorithm by the user, ineffective mining results. The precise steps are described below-
command buttons are provided at the GUI interface. Clicking on the required e Partitions of the database are made based on the MCP values The MCP is
button commands the system to carry out that algorithm. nothing but the exhibition periods, which is the difference bc;w:cnhlhe last

. occurrence and the first occurrence time of the particular item.
Both the algorithms SPF and Inverted Matrix make use of the same

- » Following is an illustration of the MCP values of each item.

Fig 4.1 AN ILLUSTRATIVE DATABASE WHERE THE ITEMS HAVE
INDIVIDUAL EXHIBITION PERIODS.

18



« For each transition of the partition, the value of the direction 1s reversed.
This would enable us to mine in two directions, s that the process is
done fast and efficiently.

s The flag values at each partition is given in the following figure-

Fig 4.2 AN EXAMPLE JLLUSTRATING THE EXECUTION OF PROCSG.

» The values of head, index and direction are stored in the segmented
matrix and returned.

o The algorithm for segmentation is given as follows-

4.2.1.2 PROGRESSIVE FILTERING
The steps for the progressive filtering phase are

« The value of the direction is checked. If it is left, the starting partition is
the head flag and the ending partition becomes the tail flag.

« The count of all the 2-itemsets in the first partition is calculated. The
count becomes the support count of the itemsets.

« A min_support value of 2 is set for the filtering process, which may be
changed according to user needs.

o All the 2-itemsets, whose support is more than 2, are moved to the next
partition.

» The procedure is repeated for all the partitions to get the required
frequent itemsets.

« The algorithm for filtering is given as follows-

Procedure ProcPFip, g, direction)
. PS-I

1 il{divection ==lefth

3. head = pitail = ¢

4 else

§. head = g tail = pc

6 forth = head totail)

7. for {cach 2-itemset Xz in P}

$. if(X2g PSH{

9. Xueount = Np (Xak

W Xoetart = h:

W if(Nawunt > mingupp ¢ |F1

21

Procedure ProcSGin )

| SAM = B direction — =12 head - 1:
2 for{inder = D100}
3 flagli|L = fals: flagli|R ~ Jalse:
4. foricach nem i € I
s (p.gh= MCP):
6 flaglp — VL = trac

7. flagy'|R° — frac

LA

9 farii = 1ton — 134

W0 ifdirection —= =134

1, if(flaglilL trae and flagli 1R teae )]

12 SM = S!fUl(hcad.iutk:.dr'nrﬁm}},

13 head = index - 1

14 }ebsf (fleglill trae and flaglil| R Jalscy
15 divection = L:

16, elseil (flagli’ll - Jaf s and flagli | = trach
17 dirvection = R

18} elseif (divection Lyg

19, if (flaglindex |R == trac) {

20 SAf = §M U f(head. inder, divection)}:

head = inder + 10

2. direetion — =1:

}
24, }dltif{d\ir'(-dinn -
2% if(fiagli|L] = trach{
26, SAT = S0 U {ihead index, divection )}
2. head — inder = 1

% direction — —1:

29 )

3}

3L

32 SAF - SM U {lhe ad, r.diveetion) |
33, return SAL
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poomemuks

1 pee]

14 Xoeount Xocount \FJ\"H

b if(Naomi £ |pineap L, B L

R T
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1t e S

Fig 4.3 PROGRESS!VELY FILTERING 2ITEMSETS IN EACH
PARTITION
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422 INVERTED MATRIX ALGORITHM

In this algorithm, a new data structure known as Inverted Matrix is
created by making use of a layout known as the Inverted Matrix layoul. This

layout is & combination of two layouts, namely vertical layout and horizontal

layout.

4.2.2.1 HORIZONTAL AND VERTICAL LAYOUTS

Consider the following transaction database-

Fig44 TRANSACTION DATABASE

T Hems
T1 |AlG
T2 |BlC
T3 |80
T4 _|C

The horizontal layout relates all the items on {he same transaction
together. In this approach, the 1D plays the role of the key for the transaction table.

The downside of this method is that it duffers some superfluous processing due to

the absence of index on the items.

23

Each line in the matrix has an address and is prefixed by the items it

ts with its fi

quency in the The lines are ordered in
ascending order of the frequency of items they represent.
The inverted matrix is built in two phases-
« In the first phase, the database s scanned once to find the frequency
of each item and orders them in ascending order.
« In the second phase, the database is scanned once again to sort each
transaction into ascending order according to the frequency of each

item and then fills the matrix appropriately.

4.2.2.3 MATRIX CONSTRUCTION PROCESS ILLUSTRATION

Consider the first transaction from the table in the Fig 4.4.
That is, A G D C B. This transaction is sorted into (G,D,C, B, A) based on the
item frequencies process. Item G has the physical location line 12 in the Inverted
Mairix in Fig 4.5, D has the location line 15, the location of C is line 16, B is in
line 17 and finally A is in line 18. This is according to the vertical approach. Item
G has a link to the first empty slot in the transactional array of item D that is 1.
Consequently, (15, 1) entry is added in the first slot of item G to point o the first
empty location in the transactional array of D. At the First empty location of D
(15, 1) an entry is added to point to the first empty location of the next item C that
is (16, 1). The same process occurs for all items in the transaction. The last item of
the transaction, item A produces an entry with pointer null (2. ). The same is

performed for every transaction.

25

The wertical approach, on the other hand, combines all the
transactions in which a particular item is present. The benefit of this approach is
that it reduces the effect of large data sizes and also it does not require re-scanning

of database. However, it has its own pitfalls, like tedious frequent itemsets

2 ion and the p of the candidacy generation phase, to mention a few.

4.2.2.2 INVERTED MATRIX LAYOUT

The inverted matrnx combines both the methods to make the best use

of their individual advantages. The idea of this method is 10 associate each

tr tion with its respective items, and to associate all the items with all the

transactions it occurs. The pointer in this hod ists of two parameters, ORc

is the address of a line and the second is the address of a column.

Given below is the ir d matrix structure for the tion

database considered previously-

Fig 4.5 INVERTED MATRIX
1 e rATTS A’
k3 3 &
1 1
.3 1
T =) — 1
ZLE3]
[EN] 2z 1
14,2 1
1
i ]
1 1
i) g Tod
E I % iR £ EER) ) 8
T ) KA R R ) KA A
T R A D ) 78,10 17.10
i1l CX1 (050 P AEE iR 138 16,9 [12.11 |
WA Jooles]eelec]onlod oloo] oo |os Jeo]
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4.2.2.4 COFI TREE - DESIGN AND CONSTRUCTION

COFI (Co-occurrence Frequent ltem) tree generation is another

pproach to p llel iation rule mining. These trees have a header with
ordered frequent items and horizontal pointers pointing to a succession of nodes
containing the same frequent itemn, a counter that computes the occurrences of this
item in the tree and the prefix tree per-s¢ with paths representing sub-transactions.
However, the COFl-trees have bidirectional links in the tree allowing bottom-up
scanning as well, and the nodes contain not only the item label and a frequency
counter, but also a participation counter. A COFl-tree for a given frequent item x
contains only nodes labeled with items that are more frequent than or as frequent
as x
In our example, if we need to mine the Inverted Matrix in Fig 4.5 using a
two-processor machine withs > 4, the starting line for each parallel node would
be location 13, as it is the location of the first frequent item. Processor | finds all
frequent patterns related to items at locations 13, 15, and 17 which are items (F, D,
and B). Processor 2 would generate all frequent patterns related to items at
locations 14, and 16 which are for items E and C. The first Co-Occurrence
Frequent ltem-tree is built for item F. In this tree for F, all frequent items which

are more frequent than F and share tions with F participate in building the

tree. The tree starts with the root node containing the item in g tion, F. For each

sub-transaction containing item F with other frequent items that are more frequent
than F, a branch is formed starting from the root node F. If multiple frequent items
share the same prefix, they are merged into one branch and a counter for each

node of the tree is adjusted accordingly. Fig 4.6 illustrates COFl-trees for frequent
items F and E.
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Fig4.6 F AND E COFI TREES

In Fig 4.6, the rectangle nodes are nodes from the tree with an item label

1 counter is a support for that node while the second
s used by the mining

and two counters. The firs
counter, called panic:'pafx'on-coum‘ s initialized to 0 and i

algorithm discussed later. The nodes have also pointers: & horizontal link which

To explain the COFl-tree building process, we shall consider the
building steps for the F-COFl-tree in Fig 4.6. Frequent item F is assigned to
processor 1 that reads from the Inverted Matrix in Figure 4.5 all sub-transactions
that starts with item F. The first sub-transaction has items FECA, and
consequently 4 nodes are created, as FECA: 1 forms one branch with support = 1
for each node in the branch. The second sub-transaction has FEB. Nodes for F and
E already exist and only new node for B is created as another child for E. The

support for all these nodes is incr dby 1. Bl 1, E and F become 2.

FA is read then, and a new node for A is created with support = I, and the F

support is i dby1tol 1. FC is read twice, and a new node for
item C is created with support =2, and F support becomes 5. FEDB is read after
that, FE branch already exists and a new child branch for DB is created as a child
for E with support = 1. The support for E nodes becomes 3, F becomes 6. Finally
the last sub-transaction FECA is read, its branch already exists, and only the
counters for all nodes are incremented by 1. The participation count for each node
is initialized to 0. The header in the F-COFI-tree, like with FP-Trees, constitutes a

points to the next node that has the same item-
vertical link that links 2 child node with its parent and a paren
bi-directional pointers facilitate the mining process by making
tree casier. The squares in the figures ar¢ actually cells from the
with the FP-Tree. This is a list made of all frequent items that
building the tree structure sorted in ascending order of their global sup
entry in this list contains the item-name, item counter, and 2 painte,

node in the tree that has the same ftem-name.

27

} [ least
After ordering the frequent items by their support, starting from the

i i s is repeated
uccessively receives one item. The process is rep!

frequent, each processor s '
. uted. 1n other words, if we have m Processors, and 1

i i re distrib :
e cessor 1 builds the COFl-

COFl-trees need 10 be built, assuming m < 1 then pro

i least
tree for the least frequent item, processor 2 builds the COFl-tree for the next

que [ mt+1
frequent item. and so on up 10 processor m After that processor 1 takes item
s

and so on until all n items are distributed.

42.2.5 MINING THE COF1 TREES

The mining process is done for each tre¢ independently with the purpose

i the tree
of finding all frequent k-itemsets patiems that the item on the oot of.
Steps 10 produce frequent patterns related to the E item for

icipates -
R using the support

strated in Fig 4.7, From each branch of the tree,

, are illu ; .
I frequent patterns are identified and

jcipati t, candidate
t and the participation count,
o t ones are discarded at the end when

ily 1 i non-frequen
stored temporarily 10 2 list. The non-ireq ' -

all branches are processed. Figure 4.7shows the freq 1
g a support threshold greater than 4. Mining the
frequent items with respect 10 the E item.

“COFl-tree of
discovered assumin|

jtem E" starts by identifying all non-

29

name in the tree, and a bi-directional
t with its child. The
the traversal of the
header table as
participate in
port. Each

r to the first

list of all frequent items to maintain the location of first entry for each item in the
COFI-Tree. A link is also made for each node in the tree that points to the next
location of the same item in the tree if it exists. The COFl-tree for a frequent item
% contains only nodes labeled with items that are more frequent or as frequent as
x, and share at least one transaction with x. Based on this definition, if A has
support greater than B then the B COFItree is most likely larger than the COFI-
tree for item A as more items would participate in building the B COFl-trec. In

other words, the higher the support of a frequent item, the smaller its COFl-tree is.

We use this observation to improve the load bal between |
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Fig 4.7 STEPS NEEDED TO GENERATE FREQUENT PATTERNS
RELATED TOITEME

Ttems A, and C occur 3 times with item E, and consequently they
cannot form a frequent pattern with item E. All nodes with labels A, and C will be
discarded during the mining p After eliminati fi items in this

g nor q

tree the mining process stars from the most frequent item in the tree, which is

item B. Item B exists in three branches in the E COFl-tree which are (B: 1, C: 1,
D:5 and E:8), (B4, D:5, and E:8) and (B:1, and E:8). The frequency of each
branch is the frequency of the first item in the branch minus the participation value
of the same node. Item B in the first branch has a frequency value of 1 and
participation value of 0 which makes the first pattern EDB frequency equal to 1.
The participation values for all nodes in this branch are incremented by 1, which is
the frequency of this pattern. In the first pattern EDB: 1, we need to generate all
sub-patterns that item E participates in which are ED:1 EB:1 and EDB:l. The
second branch that has B generates the pattern EDB: 4, as the frequency of B on

this branch is 4 and its participation value equals to 0.
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All participation values on these nodes arc incremented by 4, Sub-
patierns are also generated from the EDB pattern which are ED: 4, EB 4, and
EDB: 4. All patterns already exist with support value equals 10 1, and only
updating their support yalue is needed 10 make it equal 1@ 5. The last branch F.B:l
will generate only one pattermn which is EB:1, and consequently its va'llue \-inll be
updated 10 become 6. The second frequent item in this tree, “p” existsl in one
branch (D: 3 and E: 8) with panicipaxion yalue of 5 for the D node. Since the
panicipa\ion value for this node is equal to its support value, {hen no patierns can

be generated from this node. Finally all non-frequent patterns are omitted leaving

us with only frequent pattemns that item E participates in which are ED:5,

and EBD:3. The COFl-tree of ltem E can be removed at this time and another 1re¢
can be gtrlerated and tested to produce all the frequent patterns related to the oot

node. The same process 18 executed by all processors 10 generate all frequent

patterns.

43 OUPUT DESIGN

After choosing the particular algorithm, the frequent items will be

displayed in the text area in the GUI interface.

The output of the segrnzmation module of the SPF algorithm is the
head, index and direction in which, the head denotes {he pointed partition, index
denotes the number of partitions and direction denotes the direction in which the

mining will be done (Right to Left or Left to Right). The progressive filtering

module mines the partitions and furnishes the frequent items a5 the output.

The output of the fnverted matrix algorithm is the Inverted matrix

structure from which we may choose the frequent items.

The output of the COFl tree is frequent patterns too, that ar¢

obtained by mining the tree structure formed for each frequent item-

3

5, PRODUCT TESTING

Testing can be separated into Verification & Validation and
Functional & Structural Testing.

5.1 UNIT TESTING

This is the lowest level of testing a product. It involves individually

testing each small unit of code to ensure that it works on its own, independent of

the other units. It tells the developers that an application’s picces arc working as

designed. The developer establishes the test cases, test procedure, and test data for

testing the software corresponding to each software unit.

Each module of our project were exccuted separately and checked

for the correct working of the modules. The intended output for the algorithms

were thus obtained after the unit testing.

5.2 VERIFICATION

Verification methods are used to ensure the system (software,

hardware) compiles with an ization standard and p

&

relying on

review. In our system the modules were tested for correct functionality.

5.3 VALIDATION TESTING

Validation ensures that a system operates according to the plans by
executing real-life function. Validation is done

check the validity of the entire input.

for modules. This test is done to
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4.4 DATABASE DESIGN
The database in our system consists of the following fields-

Table 4.1 DATABASE DESIGN

AutoNumber tl Gives the transaction

I. number

transaction is made

Represents item 1

Represents item 2
Represents Tem3
cpresents item 4
| Represents item 5

_______,____1__-—-—-—-—'—“—
Represents item 6
Bl it

e —
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5.4 FUNCTIONAL TESTING
Functional testing is a Black Box testing because of no knowledge.
They verify all validation tests and inspect how the system performs. Each module
is tested for expected output, without tracing the path of code. This testing
methodology views each program as a mathematical function that maps its inputs
to its outputs. It uncovers any errors that occur in implementing requirements or in
design specifications. The outputs of the reports were verified for correctness and

completeness.

5.5 STRUCTURAL TESTING
Structural Testing is called White Box Testing because the intemal
logic of the system is known. The purpose of this testing is to check out whether

the logical operation of the system works well. Here the processing of the input is
considered.

5.6 INTEGRATION TESTING
The purpose of this integration testing is to test the project as 2
whole after combining the individual modules. Here, the tested modules are
combined into sub-systems, which are then tested. This is done to test ion the

modules can be integrated properly. emphasizing on interface between modules.

The software was subjected to Integration testing and the different

modules were linked together and executed.

The verification and validation of a software system is an abiding process
through each phase of the software development process. Testing plays a vital role
in determining the reliability and efficiency of the software and for this reason is @
very imperative stage in software development.
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6. FUTURE EN HANCEMENT

We have done mining for a sample database considering only a few

items and handful transactions. Our future enhancement is to mine the

patterns from any database having numerous itern sets and including lot of
transactions. Later data mining can also be performed from the any table and

consequently making sure of designing a database that occupies less memory

when considering large number of transactions.
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8. APPENDIX
8.1 SAMFLE CODE

import java.sql.*;
import java.util.*;
import java.lang.reflect.*;

public class Datamining extends javax.swing. JFrame

Statement stmt;

ResultSet rs;

ResultSet rsl;

int noofitems=0,nooftrans=0;

String index[][}=new String[1000](}:
static int lastind=0;

/** Creates new form Datamining */
public Datamining()

{

initComponents(};

H

private void initComponents()
{//GEN-BEGIN:initComponents
java.awt.GridBagC ints gridBagCe
jPanell = new javax.swing.JPanel();

jLabell = new javax.swing.JLabel();

jPanel2 = new javax.swing.JPanel();

jButton2 = new javax.swing.JButton();
jButton3 = new javax.swing.JButton();
jButton] = new javax.swing. JButton();
jPanel3 = new javax.swing.JPanel();
jScrollPanel = new javax.swing.JScrollPane():
jTextAreal = new javax.swing.JTextArea();
jLabel2 = new javax.swing.JLabel();
‘addWindowListener(new java.awt.event. WindowAdapter()

public void windowClosing(java.awt.event. WindowEvent evt)
exitForm(evt);

!

1
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7. CONCLUSION

Thus using Segmented Progressive Filtering and Inverted Matrix
algorithms, we have mined the frequent patterns. Several algorithms are developed

for mining the frequent items in the database. But, due to some drawbacks, we

have implemented these algorithms.

Accordingly in Inverted Matrix algorithm, an inverted matrix layout

is formed which izes the frequent from the database. A COFI trec

¥

is built summarizing the co-occurrences and a mining process is done for each tree
independently and thus the frequent pattems are identified. This algorithm as a
result reduces the memory size and the LO disk scans and therefore less

communication and computation involved during the candidacy generation.

In SPF algorithm, we mine using & | temporal iati

from large databases where the exhibition periods of the items are allowed to be

different from one to another. Thus the SPF outperforms itself in terms of the

+ Takil

time and ity.
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jLabell setFont(new java,am,?cm{"’hhomn", 1,120

jLabell setText("Mining Temporal Association Rule™):
jPanell.add(jLabell);

gctContenthe(),add(jPanel L java.awt.BorderLayout.NORTH);
jPane‘lZ.set]_ayout(newjava.am.GridBagLayout());
jBunonZ.setTcxl("SPF"}; .
jButton‘z,addAclionListener(new java.aw‘t.evcnt.ActionLlstmer{)

public void actionPerformcd[iava.am.wcnl.ActionEvcm evt)

i

jBuﬂon!ActionPerformod{ew);

)

gr’id.BagConstraints = new ja\ra,am.GridBagCons{rainls();_
gﬁdBagConstmints.gﬁdwidth = java,aM,GridBagConslramts.REMAINDER;
gridBagConstrainls,gridhcighl =35,

grid.BagConsnaims.insets =new java.am,lnsctse 1,3,3,3)%
}PanciZ,add.(}Buttnn?. gridBagConstraints):

jBunonl.setText("Inwrse Matnix"); .
jBunun}.addAcﬁonLis'(encr{ncw java.aw1.=venLAclionL1slcner{}

public void aciionl’erformed(java,am.cvcm.Acﬁon‘évent evt)

{

jBumn}ActionPerfnmod(m);

¥

HA _ .

gridBagConstraints = new java.am.GﬂdBagCunsrramts():_ )
gridBagConsmints.gridwidth =java.am.G'ridBachnstmnts.REMATNDI:R;
gridBagCunsmints.insets = new java.awt.Insets(4, 0, 4,00

jPanel2.add(jB 3, gridBagC ints):

jButtonl. Text("COF! trec");

jButtonl .addAc«tionLislencr(ncwjava.awt.event.AmionLislcner()

public void actionPerfomad(java,am,cvem.Action.Evem evt)

{

jButtonl ActionPerformed(evt);

i

3 ) _

gridBagConstraints = new java.aM.GndBagCuneramts():'
gridBagConstraints.gridwidth = java.am.GridBachnstranms.REMA[NDER;
gﬁdBagConstraints.gridheight =35;
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ridBagConmraims.inseis =new java.am.lnscts{lrl, 0,24, 0);
jPanc\Z.add(jBunont, gridBagConslraints);
geu‘.'untentPane(}.add(jPanell, java.aM.BordcrLayoul,WEST]:
jPancB.setLayoul(null);
jScrollPanel .sctViewponVicw(jTextAmal %
jPanc'lS.addr(chrollPancl);
jScroliPanel setBounds(40, 30, 380, 260);
jLabelz.setFont(ncw java.am.Font("Tahoma", 1, 12)%
jLabeu.set’I‘ ext("Frequent Ttemsets");
j?anzllaﬁd(jbabciz};
jLabe'lZ.setﬂounds{l 10, 10, 260, 15);
getCﬁntcntPan:(}.add(jPane‘lS, java.awt.BorderLayout.CENTER)‘.
java.am.Diansion screenSize =
java,awt.'[‘colkit.getDefault‘l‘oolkit(),getScreenSizeU',
sc‘LBouuds((scmenSize.wid.th-éﬂﬂ)fz, (scrcenS-'.ze.height--lOO]r’Z, 600, 400);
}IJ’GEN‘END:initComponcnts

rivate voiijumnlAcﬂonPcrfondeava,am.:vent.AclionEvent evt)
{I!GE,N-FiRST:cwnt_jBunonlAction‘?erfomed
Vector vec=new Vector();
int swapval=0;
try

{

C'lass.forName("sun.jdbc.odbc,ldbcodhcbﬂvcf"};

String url="jdbc:odbe:spf";

String str=null;

int count=0;

Connection con =Driverl\'ianager,getConnectiun(url,"", b ]

stmt = oon.c.n:ateSta'lcmenl{stuIlSct,‘TYPE_SCRGLL_SENSITIVE,
RssuhSet.CONCUR_UPDATABLE);

ResultSetMetaData rm.

= stmt.executeQucry{"SELECT * FROM spf");

1/ Get the rowcount column value.int

nn-m.getMmData():

nooﬁtemFm.gc‘tCtllumnCoum():

String tempstr=null;

rs.last();

int support{][}=new int[noofitems](2]:

nooﬁranﬁigetkow();

nooﬁtcms=nonﬁtem5r2;

[/support count array generation and frequent set calculation with threshold value
4
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if{support[(newitcms{j 1) l][\]>suppon[(newitcn1s[j 2-11010D

{

smpvalmewitcms{j 1%
newitems(j 1]=nmﬁtems[j 2%
nwitemﬁ2]=swapva1;

¥

¥

¥
for(int s=0;s<ncwitems.length;s++)
System,aut.prim(" wapewitems(s])

¥

System,outprintln{"\n");

tot add(newitems);

}/lend of support count | itemset tble
I/ cofi tree generation

int[) treeitems=new int[vcc.sizc()]',
Vector cofitree=new Vector();
Vector subcofitree=new Vector():
Vector maintree=new Vector():

int sss=0;
for(int j==0;j<v90.siza();j++)
{
items[j]=1 1 "vec,get(j).tuSrring()]‘,

tr I gerp

System.out.print(" witreeitemsfi])

}

for(int j].=0;jlﬂrecitems.\cng1h;j 1++)

i

for(int j2=j1+1 ;jZ<mcim:r|s.lcnglh;j2H)
{

iﬂsuppnn[(meitcm[ill)—l 10 Psuppoﬂ[(miiems[j‘z])—l][l])
smpvai=tmeilems]j 11

treeitems(j |1=1meitems1j2];
treeilﬂns[jllﬁswapva'l:

i

}

}

mt[} nodedetail l=new nt[3]:

Vector vecc=new Vector();

Vector tvecc=new Vector(}:
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for(int i=‘0',i<nooﬁlerns;i4—+]
{
for(int j=0 -‘j.<nooﬁrans;j++}

{

str="select * from spf where d="+(j+1)
rsﬂstmt.executhuery(sir);

rs.first();

if(rs.ge‘-Str'tng(i+3).equals{" ")

{

count++;

¥

H

support{iJ[01=i+1:
support[i]{'.]=counl:
if(count=4)

{

vec,add(tcn‘;pstr.valueof(iﬂ]);

}

count=0; :
y/lend of support count array generation and frequent set calculation
jeesssesassrigupport count 1 items set of each transaction""“”f
Vector tot=new Vector();

for(int isﬂ;iénooﬁrans;i++)

Vector items=new Vector();

str="select * from spf where id="+(i+1);
rs=st1m.exacmeQucry(su‘);

rs.first();

for(int j=0;j<noofitems )

{
iﬂrs,getStﬁng(jﬂ).equa!s(" ")
items.add(new Suing(},value()f[jﬂ )3

int[] newitems=new int{items.size()]:
for(int k=0;k<i‘.e1m,sim();k+ﬂ

{
mwitem{k]=1nteger.parsclm(itcms,get(k).tosmng{));
i

for(int j1=0:j1 <newitems.lengthij1++)

{
for(int j2=j1+1 ;jZ*tnewiLcn'ls.lcngth;jZH)
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boolean status=false;

int tempindex=0;

int newindex=0;

int[][] subiteml=new int[ 10010}
int[][] subitem3=new int{100][100]:
int[} test=new int[5];

int subcount=0;

int{] counterval=new int[107;
boolean mark=false;

for(int i=0:i<treeitems.length-1 i)
{

newindex=0;

for(int i1=0:11 <tot.size()il++)

{

int Ieng:h=java.lang.reﬂect,&my,gctlxng‘h(m, get(il)):
int[] subitem=new int[length];

int[] subitem11=new int[length];
String strval=null;

for(int k=0:k<length;k++)

{

. [k]=Integer.f T =:j“a.|ang.rcﬂcct,An'ay,get(m,gﬂ(',|) k).toString());
subitem‘l 1 [k]’lntcger.parscimﬁaw.lang.reﬂcct.Array,gﬂ(m‘ get(il), g0):
k).toString());

int ass=treeitems(i];

if{ searching(sub items{i])y==true)
int[] nodedetail=new int[3];

String [] node=new String[3];

intf] itemni {ex=new int[subit length];

for(int jj=0sjj<subitem.lengthiij++)

{

System.out.print(" "+subitem[jjl)

¥
Systern.out.pdmln(mciwm[i]+"\n"}:
if{status==true)

status=false;
counterval[newindex]=subcount;
newindex++;

subcount=0;

}
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for(int k1=0:k1 <subitem.length;k1++)

if(kl1==0 && subitem[k1]!=treeitems(i])
{

kl++;

mark=tru¢;

i

if{il==0)

{

int[] temp=new int[node.length];

String tempchec=new String().valueOfisubitem[k1]);
strval=tempchec;

node[0]=strval;

node[1}="1";

node[2]="0";

for(int ii= sii<node.length;ii++)

ternp[ii]=1ntc3er,parsainl(node[ii]);

subcofitree.add(temp);
status=true;
bitemn1[newindex]=new int[subi length];

Systzm.o;;l.print‘ln(subccﬁtrtc,iastindex&l{temp));

System.uut.pxintln{java,iang.reﬂecr. Array. get(submﬂm::,get{subcoﬁtree.lastlndex

Of(temp)),0));

suhimn’.i[new'lndex][subccunl]=suhcoﬁtme,lasﬂnd:xOf{temp}-,
subcount-++;

else if(vecturscarch(subccﬁtm,suhilem[kl J)==true})
xx: for(int s=l];s<suhc0ﬁtrec.size();s++)

int len=java.lang.rcﬂect.Amy.gell.ength(subcoﬁtree.get(s)}:

int[] ar=new int[len];

for(int s1=0;s1<len;s1++)

{

arrs] ]=lntegcr,pa:selnt(java.Iang.rcﬂect.Array.gel(subooﬁtrcc.gei(s).
s1).to5tring());

int tempcheck=l:ncge1.parselnt(java.Iang.reﬂect.Amy.gcl(arr, 0).toString(}):

int tcmpchockl=suhitem[k'| )
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break XX

}

else

t{wdzdcmi'l[()]ﬂubitem[kl];
nodedetail[11=1:
nodedetail{2]=0;

int{] temp=new int[node .let_l_glh]',
for(int iiﬂ;ii‘node.length;nH)

}emp[ii1=nodcdetail[iil:

¥

subcoﬁme.add{tcmp);
if(’kl#subilem.iength-l)

{

status=true; )
for(int isubso:isub*isuhitemlengih;lsubH)

iuhilem‘i[newindexl{subwum]s(subcoﬁiree.lasﬂ ndexOf(tcmp)—isub]-,
subcount++;

¥

break XX,

¥

3 5
else if(s!=subcoﬁtree.sme()}

{
break yy:
H
}

else

{

nodedeiaii[l}1=subitem[kl].; ]
System.oui.print\n[nodadd:ul'[D]};
int sun=subitem[kl],;
nodedetail{11=1;

nodedetail[21=0;

int[] temp=new int[nodc,lcngth]‘,
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yy: i Inlegcf,pars:lm(iava.Iang,rcﬂcct,Amy.gct(arr, D].toString()F=suhitem[k1]

)

{

iffkl==01i mark==true)
ifimark==true)

{

mark=false;

int tempinl=1nu:gcr,parselnt(java.lang.reﬂeci.,-\rray,gct(subcoﬂtme,gei(s),
1).108tring()):

tempint=tempint1;
mdedctail[01=lntager.paﬁelm(ja\ra.lang,reﬂect.Amy.gﬂ(subcoﬁmc.gct(s),
0).toString());

nodedetail[1]=tempint:

nodedetail[2]=0;

int[] temp=new int[node.length];

for(int {i=0;ii<node length;ii++)

{
te.mp[ii]=nodedetai‘l{ii];

subcoﬁtru.setE'lemenml(lemp. sh
tempindex=s;
break X}

}
clse if{tempindex+1 ==%)

int u:mpinl=lntcger.pa:seInl(java,1ang.reﬂcct.Array.gm(suhcoﬁlru:.get(s),
1).toString());

tempint=tempint+1;

nod.ede‘mil[D]=1ntcger.perse1m(java.lang. reflect. Array. get(suhcoﬁtrac_get(s},
0).toString()):

nodedetail[ 1 ]=tempint;

nodedetail[2]=0;

int[] temp=new int{node.length]:

for(int ii=0;ii<node.length:iit+)

{
lemp[ii]-mdedetail[ii];

¥
subcofltrec.setE‘:ementAt(lemp. sk
tempindex=s;
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for{int ii=0;ii<node,1engr.h‘.ii++)
{
temp[ii]=mdedemil[ii] %

}

subwﬁtm.add{temp):
if{kl==subitcmlength-l )

{

status=irue;

for(int isub=U;isub<subitern.length;isu‘b++}

éubiicml{newindex]{subwunt]=(subcof ltm.iast‘lndcxi)l{tcmp).isub]-.
subcount++;

i

i

}

}
int s=subitem3.length;

1

Syatem.out,pﬁnﬂn("nx"+1\ewindex];
WVector subtree=new Vector():
for(int ii=0;ii€ne\nindcx;ii-'-+)

{
for(int k3=0;k3<cuunterva'l[ii1;k3++)

i{nt 1en=java.lang.reﬂect.Array,getLenglh(submﬁtree,get(subilcnﬁ[ii}[k3]‘n',
Sysiem.out,println(subiwnﬁ[ii],[m]+" )
"+j.ava.1ang.mﬂect.Amy.get(suhcuﬁtrce.get{subitem[1i][k3]).0));

int[] arr=new int[len);

for(int s1=0:sl <len;s1++)

{ ., _%
arr{s\]=‘jnteger.parse1nt(iava.lzng.reﬂecl,Array,gel(subcoﬁtr:c.get(suh;tem}[u}[kS
1, 51).108tring():

lmd.etletail l[0]=Imeger.parseint(java,\ang.wﬂccl.Amy.gct(arr, 0).toString()):
System.nu(.prinﬂn(nodedetail1{0]); )
nodedetaill[1]=1nteger.parselm(java,lang.reﬂeci.mray.get(arr, 1).toString()):
nodedetaill [‘2]=Intcger.paﬁeinl(java.lang,reﬂect.Mmy.gct(an‘ 2y.toString());
int[] temp=new int[nodedetaill Jength];
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for(int stnl];st<mmp.length;st++)
{
kemp[st]=1~.odedemill[sl]:

H

subtree.addE!emcm(temp];

}

Vector vecswap=new Vector(};
vec,swap=(\-’ectar)subtr=e,clonc[];
rnaint:ree.add.Elerm:nt(vecswap);

biree.removeAllEL %

555

H

coﬁm.addElzmem(maimrce);
subcoﬁlreuemoveﬁllElemems(];

¥

Systcm.out_print'ln("size"+:oﬁtrec.size[]);
j‘I‘exWeal,append("COFichc mining"+"\n"):
for(int i=0:i<cofitree.size();i++)

Vector itemsets=new Vector();
Vector tree=new Veetor();
tree=(\fector)ooﬁtree,g:t(i);
Vector treesub=new Vector();
Systmout.println(ma.siza()}'.
for(int j=0;j<tree.size();i++ ) {
jTextAreal append("n");
tremub=(\|’e.cmr)tree.get(i);
Systemout.prinlln(n-eesub.siz.c());
for(int k=0:k<treesub.size(}:k+)

Systemoul.prinlln({java.lang.mﬁocl.Array.gzt(trcesub.get(k), 0).toString())):
System,out.println(support{'_\][l I3
iﬂsuppon[[nteger.pam!nt(ja\ra,iang,reﬂect,Amy,gcx(htesub.get(k).
0).108tring(N{11>=4)

{
itemsets.add(java,Iang,reﬂecl,Amy.get(trcesub.ge'L{k}, 0).toString()):
'

int tl -[nteger.pa:se]nt(java.]ang.rcﬂect.Amy.gcl{tmesub.get(trecsub.size()-l )
1).toString());
int t2=lnteg:r.parselm(java,lan,g.mﬂect.Army.gci(lr:esub.gel{trcesub.sizc{)- 1),
2).toString()):
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catch(java.sql.SQLEx:epticn €)
{

L‘f’ GEN —Le\ST:evcniJBumnl ActionPerformed )

rivate void jBunon]ActiunPcrfotmed(iava awt.event ActionEvent evt)
{HG'E.N-FIRST:ev:mJButton}Action‘Performzd

Vector vec=new Vector():

Try

(iilass.forNamc["sun,jdbc.odbc.ildbchbcDﬁm']‘.

String utl="jdbC:odbc:spf",

String str=null;

int count=0; .

Connection con =Driv=r!\ahnagcr.gc1€nmmuon(u:l.'“', "
stmt = con.cteateStatement(Resu]zSet.TYPE_.SCROLL_SEN SITIVE,
RssuhSet.CONCUR,UPDRT ABLE);

ResultSetMetaData ok

= stmt.executeQuery("SELECT * FROM spf"):

1/ Giet the rowcount column value.int

n‘n='rs,getMemDa£a0:

nouﬁtem=mgct€ulunmCounl(}:

String tempstr=null;

rs.last();

int support{|=new int{noofitems];

String cval{l=new SLring[uooﬁtems—Q];

int suppert1{}=new int[noofitems]:

for(int i=3;i4=nooﬁtcms;i*-'r)

{ o
cva\[i-3]=rrn.get€olumnl‘iame{\);

H

nooﬁrans=rs.geﬂl0w(];
moﬁtems=nooﬁtems-2‘.
Vector index=new Vector();
for(int i=0;i<.nooﬁtcms;i++)

{
for(int j=0;i<nooﬂmns;i4+)

irr="se\ecl * from spf where id="+(*+1)%
rs=stmt.executhucry(slr);

rs. first()

if[rs.ge‘.Str'Lng(iﬂ).equa]s{" ")

for(int ii=1 ;ii<i1emsets.size{);ii+—'r]

i

String srrl=iwmsets,ge1(0].l.o5tﬁng();

String str?.-itcmsets.get(ii).toString();

jTextAreal .append(” wastrl+" "str2H " 12))

Systam.uut.prinﬂn("itcmsize"+itermets.sirx{)];
for(int s=0:s<itemsets.size(ist+)

{
iff(11-12)!=0)

jedetail 1 [0]=Integer. 1 "iava.lnng,reﬂcot.Array,ge‘t(treesuh.gﬂ(s).
0).toString()):
nndcdemill{‘1}=Integer.pa:seim(java.lang.rcﬂect,Amy.get(treesub.gel(s)‘
1).t0String()):

fedetail | [2)=Integer.parsel ‘java.lang,reﬂcct.hmy,get(tmesub.gct[s),
2).t0String();
uodedetail1[2]=nodcdetai‘|l[2]+{t1-t2);
int val=nodedetail L{0}:

int[] temp=new int[nodcdetaill,ienglh];
for(int itwﬂ;iKtemp.leng&l;itH]

{
tcmp[it],=noﬁedetaill [t}

nt pos=indexscarch(mcsub,wmp{0]);
int[] templ=new int[nuﬁed.einﬂl.length];
for(int ii=0;ii<nodedetaill length;ii++)

{
temp\[ii]=nodedetaill[ii];

¥
treesub.setElementAt(temp 1, pos)
}

I
troc.setEiamentAl(trcesubJ);
itemsets.clear(};

1

¥

}

::atch(ClasstFoun,dExccpﬁon e)
{

'
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{

count++;

i

support[i]=count;
supportl [i]=count;
ificount>4)

{
vcc.add(tcn‘npstr.va'luc()ﬂii-i))',
count=0;

String templ=null;
int temp=0;
for(int i=0;i<6:i+t)

{

for(int j=i+1:j<6;++)

{
ifisupport1[i}zsupport1(i])

{

temp=support1[il;
templ=cvallil:
evalljl=cvallil;
cvalli]=templ;
suppoﬂl[j]=suppon1[i];
support][i]=temp;

}

}

}

String[][] va=new String[nooftrans][7]:
String()[] val=new String[nooftrans]{7};
ResultSet rsv=null;

Statement stmtl;

for(int j=1 ;j<nooftrans;j++)

{

try

{
st="select * from spf where id="+():
stmtl =
c,on.crtateST.atemznt(RcsultSeLTYPE_SCROLL_SENSlTWE.ResullSet.CONCU
R_UPDATABLE),
rsv=stmt] _executeQuery(str);
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rsv. first();

String[] sv=new String[2]:
sv=cval[0].split("t"):
String[] sv1=new String[2]:
syl=eval[1].split("t"):
String[] sv2=new String[2]:
sv2=cval(2].split("t");
String[] sv3=new String[2];
svi=cval[3).split("t"):
String[] sv4=new String[2};
svd=cval[4].split("t"):
String[] svi=new Stringf2];
svS=cval[5).split("t");
va[j][l]=tsv.ge15tring(3);
va'[j][2]=rs\«‘.ge‘rSning(4);
va[j][3]=rsv.ge1$n'in3(5);
va[j][4]=rsv,get5tring(6]',
va[j][5}=rsv.getString(7);
va[j][ﬁ]=rsv.get$tﬁng{3);

}
catch{Exception ¢)

Systcm.out.primln(e)-,
}

H

int[][] tarray=new int{1003{100];
int[][] tarray1=new int[100][100];
for(int i=1 .i<nooftrans;i++)

int counter=0;
for(int j=1:;j<=noofitems )

{

iffva(ilfi}.equals("l "N

{

Object obj;

obj=(Object)new String().valueOf(j):
index.add(obi);

counter++;

¥
String[] arr=new Stringlindex size()]:
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sv3=¢val[3],,sp'lit("t");
sval3]=sv3ll];

String[] sv4=new String[2]:
syd=cval[4].sphit("t");
sva[4}=sv4[1]‘,

String[] svS=new String(2];
sv5=¢va'.[5].splil('t"):
sva5]=svS(1%:

int c.ounterl-=0_.cuumer2=0:

for(int
{

terv1=0; terv1<6y terv1++)

: T,
1f{svals

tervl].equals(arvl)

counterl=countervl;

}
‘.f(sva[coumewl].a]uals(m{w-l m

{

counter2=countery 13

¥
1

int cv=0;
whi‘le(',[may[c.ounml J[ev]l==0)

{
cvit;

1

int cv1=0;
while('.(tarray[cnumeﬂ][cvl]FO))

{

cvl+;

3

tarray[counterl ][cv1=ccvunte:2+'| £
wmyl[ouumcﬂ][cv]=cv1 +1;
if(v==(index.size()-2))

{
tarray[counter2][ev11=9;
tarray1 [counter2}[ev11=9;

¥
1

indcx,removcmlﬁlcnmms(] %

}
chxtAreal.appcnd("lnvcned Matrixin"};
5

for(int v=0-.v<iud.cx.size{};v++)
4
arriv]=(ind,ex.gm(v)).tosmngo-.

String tempv=null;
for(int \r=0;vcindex.sizc();\r+*)

{
for(int vi=v¥ 1 ',vl<ind.ex.sizc(];vl ++)

{

String a=an[V];

String al=am{vi}

iﬂsuppon{[ntegenparselm(a)—‘l ]mppon[lntegcr,parselm{al ¥

{
tempv=art(v};
arr[vlman(vl];
arr[v]]=tempv:
}

}

}

for(int \r=0:vcinde:(.siz.e()-'l )
{

Sysr.emnul.prim(an{v],}:

)
Systemout.prinlln();
if{wumeﬁ'=2)

{
for(int v-=0‘,v<indcx.size{)-l )

{

String[] sva=new String[6):

int a=='lm=gcr.parse1m(srr[\r1]-.
int b=1meger,pars=hn(m[\r+1]);
String[] sv=new String[21
swcval[ﬂ].split("t");
sva[0)=sv[1]:

String[] svi=new String[2):
svi=cvalll 1.sphit("t"):
s\ra[l]ssvl['l.]‘.

String[] sv2=new String{21:
sv2=cval[2])sphit("t");
sva[2]=sv2( 1]

String[] sv3=new string[2]: o

for(int i=0;i<h5it+)

Systemout.print(iﬂ +* "revalli]+” wrsupport 1[i}+" ")
jTextAreal.appcnd.(iH+"\1"+cva1[i]+" wesupport1[iJ+" ")
for(int j=0;j<63+)

i
Systemoul.pﬁnl("\t"Hamay[i][j]*" »rtarray 1[1101)
jTextAreal .append{"\t"+umy[i]m+" »srarray 1[I0

System.our.prim].n{);
jTextArtaLapp:nd("\n"};
¥

catch{ClassNolFunndExccpTinn €)

{

H
catch(java. sql.SQLException €)
{

}

}/IGEN-LAST event _jBunanActionPerfor:md
private String(10) jBummlAction?crfomed(java.av.'t,event.ActionEvent evt)
lHGEN-F!.'RST‘.event__iButtnnI!ActionPerformcd
String SM][}=new String[ 1000](];

int d.imctiouil,mtcrpos=0;

int head=1,pos=0;

int[][] itemvector;

int ind=0;

boolean flag[][] =new boolean[1000][}:

boolean set=false;

String query=null;

intsl;

try

{

Cisss.forName["sun,jﬂhc,odbc.thcOdbcDrivﬂ");

String url="jdbc:odbe:spf";

Connection con =DriverManager.ge1Conmc1ion[utl."". )

stmt = con,createStatement(ResultSet.TYPE_SCRDLL_SENSIT[VE,
ResultSm,CONCUR,UPDATABLE);

ResultSetMetaData rm;

5= smu.executhnery("SELECT * FROM spf");
ml=rs.gelMetaDala();

moﬁtems=r:n.gelcolumnCoum():



rs.Jast()

noohmns-rs,getkow();
nooﬁtems=nooﬁlcms—2;
Systmoutprimin("lemcount"mcoﬂlcms]'.
1s.first();

String temp=null;

rs.beforeFirst():

while(rs.next())

{
iﬁt:mp-——'null)
Lcmp=rs,get5tring(2);

postHy

index[ind]=new Stringl2]:
index[ind][0]=Slring.\raiueOf(pos};
index[ind][l]m,getString(z);
ind++;

}

else if (‘.(mmp.squals(!emp=rs.gel$tring(2)]))
{

post+;

index[ind]=new String[2];
indcx[ind][[l]=5ning.vn\u:01’(pos);
index[ind][}]=temp;

ind++;

'

§
lastind=ind;
rs.first();

}catch(ClassNotFound.Exoeption €)
System.aut.println("ememicn in driver");
i,atch[SQLEx::ep‘nion €)
Systemom_primln("exceptinn insql");
I’or(int i=0i<ind;i++)

flag[i]=new boolean[2];
flagfij[0]=false;

else it'(ﬂag[il[ﬂ]=false && ﬂag[i}[l]="fz]se)

direction=2;

}
i
else if(direction=1)
{
if(ﬂag[ind][21==tru:]

{

SM[vectorpos],snew String[3]
SM[\rectorpos][l]]qtr.valueof(hbad]:
SM[vectorposl[I]=str.vaiu:0f(i}'.
SM[vectorpos][1]=str.value0f(direction);
head=i+1;

direction=-13

vectorpos++;

)

¥

else i[{d.irection-=2)
{

if{flagli][1)==true)

SM[vectorpos|=new String[3]:
SM[vecmrpus][Ul-——str.valueOlrhead}'.
sM(vectorpos][! 1=stx.value0f(i};
SM{Vecmrpos][zlatr.valueOf(direclion);
head=i+l;

direction=-1;

vectorpostT;

}

}

SM[vectorpos]=new String[3):
SM[vectorposl[ﬂ]=str,value0f(head):
SM[vectotposﬁ1]=srr.vatu=0f(ind}-,
SM[vectorpos][Z]=slr.va\ue0f(direc1ion]',
vectorposT;
for(int i'=0;i<\'ectorpos;i4+}
{Syslem.out.println(SM{i][U]);
System.outpﬁnﬂn{SM[i][l m
Systcm.oul.pﬁntln(SM[i][E]);
H
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flag[i)[1]=false;
for(int i=0;i<nouﬁmm'.i++)

{

int p=0‘q=0',

itemvector=new inl[nooﬁt:ms][l];
String[] datestring=new Stringf2]:
datestring=MCP[i+3};

for(int j=05j<indij++)

:‘t{index{j][l]‘Fnull)
i{ﬂindex{j][l].equals{datﬁtﬁng[i]]))
::=lntegar.parselnt(index[j][ﬂ]):

llse if(index[j].[lLequa'ls(datestring{l]))

{
quntcg,er.parscInl(index[j][D]);
¥

}

i

}

String str=null;

for(int i=1 ;i~€=ind-l;i++) {
if(diracrionﬂ-lj

{
if(flagfi]{1}==true && flaglil[2]==true)

{

SM(vectorpos]=new String[3]:
SM[vmorpos][O]#tr.vaIUcOﬂhcad]:
SM[vcciorPOS][l],Esu,\rslueof(i);
SM]vemorpbs][2]=str,valuc0ﬂdimction];
head=i+1;

vectorpost T

13
flagli][0]==true && flag[i)[1]=="false) {
direction=1;

¥
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procfilter( 1,2, "left"):
return SM:
}."!GEN—LAST:wenl_jBu{tDnZAclion‘PcﬁOrmcd
[*+* Exit the Application .
rivate void cxitForm(java,am,cvmt.Winduvaem evt)
{HGEN-FIRST:evem_exiiForm
Syst:mexii(o);
}HGE‘.N-L;\ST:evem'exitFom
public static void main(String argsi]

new ‘Da\amining{],show[);
}
public string(] MCE(int index)

{

String]] first=new Siing[15)
String{J{} ar=new String(41(2):
String(}[] arrl=new string(4112]:
int count=0;

String item,lempstts String iteml:
String record=null;

String recordi=null;

String record2=null;

try

String 'Lcmp=nul'l,te'mp1 =nully
int ind=0,ind1=0;
rs.bcfomFirst(];

if(index:—“?]

Sys’(emout,println(""}:
}
while(rs.next())

{

mcmdm.geﬁtﬁng(index);
mcardlﬂs.getSning(l};
if([nteger.paﬁchﬂ(mcord)F'l)

i

ifl T.emp=‘nuﬂ )

{

tcm.p=tt:ord2;

an{ind)[0)= temp;

anfind]{11="1" -



ind++;
‘ .
else |ﬂtemp.equﬂls(mmrd2}="falsc)

temp=record2;
i{r((al‘l‘[i'ﬂd—l][U]).equals(tcmp)-——fnig,c)

arr[ind][0]=temp;
arfind]{1]="1";
ind++;

}

)

if{Integer.parselnt(record)==1)

{

if{ templ==null )

{

temp1=record;
arrl[ind1}{0}=temp1;
arrl [ind1][1]="1"
ind1++;

H

:lse if(temp1.cquals(record2)=—= false)
templ=record2;

i{f{(arrl [ind1-1 1[0)).equals(templ y=falsc)

arrl [ind1)[0]=templ;
arrl{ind1][1]="1";
indl++;

}

}

}

1
for(int i=0;i<ind;i++)

{
if(first[0}==null)
first{0}=art[i][0]:
else
first[ 1]=ar{i][0);
H
}

for(intj=l];j<uhj.size[):j++]

{
arrm-lmeger.parsclm{obj,gﬂG].wStrinSU):
¥

for(int i1=0:1 <arr.lengthiil++)

i

for(int j1=i1+1 -,jl<arr.lenglh;j 1++)

i

nvoitem[indexl]{()]=arr[i'| I
twuitem{indexﬁ]'[\]=arr[jl]:

index2++;

1

for(int k1=0;kl4index2;kl ++)

{

for(int k=1 :kawhmns;k+ +)

{

str="select * from spf where id="+k;
rs=stuﬂ,executc(}nery(str];

rs.first():
ii(rs.gctString(twoitem[k1]{0]).e:q1.la'ls("l "y==true &&
rs.getSiring(muitemlki 1[1]).cquals(" 1")==true }

finalcount+;

}

}
it(fmaicountﬂhreshold)

{
jTextArea1,append(twoiw.m[kll[0]+“ etwoitem (k111" "%
}

1

jTextAreal .appcnd("\n");
index2=0;

}

}
catch[SQLException e)

Syste m.out.printin(e);

}

1
public Vector amysﬂ(java.lang,smng date)

{ 60

catch(SOLExc:pﬁion e)

Systcmaut.prinﬂn(e);
H

return first:

}

public void Procfilter(int p, int g, java.lang.String direction)
{

Vector ps=new WVector();

int head=0,tail=0;

String ste=null;
iﬂdirection.eqna‘ls("lcﬁ")=——tnm)
{

head=p;

tail=q;

B

else
{
head=q;tail=p;

¥
for(int h=head:h<=tail;h++)
{

i

Vector vecl=new Vector();
Vector tempvec=ncw Vector( )
int ﬁnaicounFﬂ,thrcshold=1:
for(int i=zi<lastind;i++)

i
temp\rec=armyscl(index{i][‘l 1toString());
vecl.addElement(tempvec);

i

int twoitem[j{]=new im{100]12);

int index2=0;

jTextAreal ;append("frequent jtem sets:"+"\n");
try

for(int i=0;i<vecl size(yii++)

{
Vector obj=(Vector)vecl Lget(i)
int arr{]=new int[obj.size()}:
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String str=null,temp=null;
Vector vec=new Vector();
int count=0;

int index=0;

try

i

str="select * from spf where date="+""-+date+"";
rsl=stmt,execmeQucry(str];

while(rs1.next())

{
String strval=rsl getString(3):
for(int {=0;i<noofitems;i++)

{

if(rsl1. gctString(HS).equals(“l "))
{

if(index==0)

{
voc.addEIermm(tcmp.va1ue:0f((i+3)~2));
¥

else

{
for(int i1 —iil<vec.size(kil ++)

{

if(vec.getli l).toString().zquals{temp.valucOf((i+3)-2)))
{

count++;

}
i
iflcount==0)

{
vevc.add.'Elemcnl(temp.va‘luaOf{(i+3}-?.});
H

else

{
count=0;
¥

1

}

index++:
H
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catch(SQLException ¢)

System.out.printin(e);

}

refurn vec;

i

public int[] sorting(int[] items)
{

Arrays.sort(items);

return items;

public boolean searching(int[] values, int key)

1
boolean status=false;
for(int i=0:i<values.length;i++)

|
if(values[i]==key)
status= true;

)

return status;

1
1}
public hoolean vectorsearch(Vector source, int key)

boolean result=false;
for(int i=0:i<source.size();i++)

int sourcevai':lmeg:r.parselnt(java.1ang_reﬂccl.Array.g.ct(source.gel(i},
0).toString()):

if(sourceval==key)

result=true;

return result;

public int inde xsearch(Vector source, int index)

{
for{int i=0:i<source.size():i++)
i

L}
ir{lmegcr.parselnt(java.!ang.zcﬂecl.Array.gc{(sourcc, gelli),m.LoSIring(}'l=index‘l

{
return i;
}
i
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8.2 SAMPLE OUTPUT
Fig 8.1 SPF OUTPUT
Mining Temporal Assoclation Rule
o ) Frequent Ttemsets
'segmented matri \dF o =
keaﬂ index direction
o4 2
I{lequem item sets:
BE 3464
I | 13214262134 6314640
PF I £21343831464161
| SPE | 153631325651562616212
151,252 '

return 05

}
1/ Variables declaration - do not mdify.-‘."GEN-BEGIN:\-ariabIcs

private javax.swing.JButton jButtonl:
private javax.swing.JButton jButton;
private javax_swing.JButlﬁn jButton3;
private javax.swing.JLabcl jLabell;
private javax.swing.JLabel jLabel2;
private javax.swin g JPanel jPanell;
private javax.swing.!?ane'l jPanel2;
private javax.swing,l Panel jPanel3;
private javax.swing.J SerollPane jScrollPanel;
private ja\'ax_swing.JT extArea jTextAreal;
i/ End of variables decl.amtion.n'a'GEN-END:variablcﬁ
i
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Fig 8.2 INVERTED MATRIX OUTPUT
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Fig 8.3 COFI TREE OUTPUT
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