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Abstract - Distributed Data mining is expected to perform
partial analysis of data at clients and then to send the
outcome, as results to the server where it is sometimes
required to be aggregated to the global result . The primary
issues to be considered for Distributed Data mining are
Scalability, privacy of data and autonomy of data. These
issues can be easily handled when we go for intelligent
software agents for Distribufed Data mining, because of
its inherent features of being autonomous, capable of
adaptive and deliberative reasoning. So by using software

intelligent agents the average idle.
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1. INTRODUCTION

With the enormous amount of data stored in files,
databases, and other repositories, it is increasingly
important, if not necessary, to develop powerful means
for analysis and perhaps interpretation of such data for
the, extraction of interesting knowledge that could help
in decision-making. Distributed data mining refers to the
mining refers to the mining of distributed data sets .The
data sets are stored in local data bases, hosted by local
computers, which are connected through a computer

network. Data mining takes place at a local leveland ata
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global level where local data mining results are combined
to gain global findings. In some applications, data are
inherently distributed, but it is necessary to gain global
insights from the distributed data sets. Distributed Data
mining has emerged as a means for identifying patterns
and trends from large quantities of data in a quick manner.
The implementation of data mining in distributed
computing has become crucial for ensuring system
scalability and interactivity as data continues fo grow
inexorably in size and complexity time per node is kept
low. To gain good understanding of the utilisation of the
CPU #ime of identified workstations time to time, the
software agent for the distributed environment was
implemented. Also, this intelligent agent is capable of
giving alert information to the server, when the CPU usage
time of any identified workstations exceeds threshold
value. Usage of intelligent agent approach to distributed
data mining was applied and the expected performance

was obtained successfully.
2. METHODOLOGY
PROPOSED SYSTEM MODEL

The Proposed System was aimed to develop the effective
utilisation of the CPU time in workstations time to time;
the software agent for the distributed environment was
implemented. Also, this intelligent agent is capable of
giving alert information to the server, when the CPU usage
time of any identified workstations exceeds threshold
value. The Apriori algorithm was implemented to mine

the transaction data sets.
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Intelligent agent (IA): is an autonomous entity which
observes and acts upon an environment (i.e. it is an agent)
and directs its activity towards achieving goals (i.e. it is
rational).Intelligent agents may also learn or use
knowledge to achieve their goals. They may be very
simple or very complex: a reflex machine such as a
thermostat is an intelligent agent, as is a human being, as
is a community of human beings working together towards

a goal.

-Primarily, the server interacts with the agent to know
about the status of the clients in terms of idle time,
periodically. Now, agent contacts client to know about
its idle time. This in turn makes the client to response
with its current idle time. This will be given as response
to the server, Based on this information, now the server
will start splitting the large data sets among various clients.
After performing association rule mining on this given
data set, clients send the processed results to the agent.
Now, the agent collects the processed result and submits

to the server to display in the required format.

3. ImPLEMENTATION OF APRIORI ALGORITHM In A SINGLE

MacHiNE AND ANALYZE THE RESULTS

In this step, the implementation of Apriori algorithm for
association rule mining in a single machine was
considered and the results were analyzed. The apriori
algorithin was implemented vsing JDK 1.4 and executed
successfully to generate association rules for the given

identified inputs in a single machine.

Different numbers of records were given as input and the
results were analyzed and the same was presented in the
following Table 1. The processing time required for mining

1, 00,000 records with single system is 1.1 secs.
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Table:1
No Of Records | Duration(In Secs)
Single System
10 0.03
20 0.06
30 0.08
40 0.11
60 0.19
75 0.27
85 0.58
100 1.1

4. ImpLEMENTATION OF APRIORI ALGORITHM In THE NUMBER
OF WORKSTATIONS USING INTELLIGENT AGENTS AND

AwnavLyze THE RESuLTS

Apriori Algorithm in N (N=6) identiffed workstations were
considered. This invoives the calculation of CPU idle
time in the workstations. Distribution of dataset among
these workstations based on the calculated CPU idle time
using intelligent agents were considered and the results
were analyzed. The distribution of data sets among the
identified workstations and the agent program that
monitor the CPU idle has been implemented using JDK
1.4 Proposed approach comsists of two logical

components.

Client- There may be in N-number of clients connected
in intranet. In contrast to the model proposed by, here
the client receives data sets and mining operation to be
performed as parameters {rom the server agent. Local
agent running in the client machine takes care performing
specified operation and storing the final results. The client
side agent sends resource utilization information
pericdically to the server machine. Additionally, it is
also having the Responsibility of alerting the server, if it
is overloaded or can’t execute the task because of various
reasons such as taking appropriate actions in the

unwanted situation like overloaded message from the

client agent, network failure etc.,
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Server - In this proposed model, the server machine stores
the Jarge database or Data warehouse where the millions
of records are stored and intelligent agent rurming in this
machine. The System flowchart for the proposed work is
illustrated in the Figi.and the frame work for the proposed
system Is illustrated in Fig 2.

-

| Start ;

!
| Coitect Duta From i
! Helerogenenus Dalsbsses & |
1 Form Warshouse Server !

r

Compute CPU tikitization in Network OF
Wworkstations

}

Split Duta seke Amony the Woarkstations
Based on CPU Idle Time

|

Run Apror Alporithm in the Wearkstatlons,
“Whith Recefvad the Splilled Data set

“Run The Intelligant Agent in the
workstalions

i
B
i ¥
. Flnd the Asseciation Using the Given

Algorithm

¥

Intelligent Agents Intimate If therw is 3hy
© ' Change In the Ulilizstion Time

-
‘Make Another Split' T the Nead Arlses;
Gtherwise Find Out The Agssodation

intelfigent Agent In the Servar Colects the
Result and Display Them in the Reouired
Form

Stop i
Figure 1: System Flow Diagram for the Proposed
Work.

Figure 2 : Framework for the proposed work

5, APRIOR] ALGORITHM — IMPLEMENTATION

The implementation of Apriori algorithm basically
consists of the following stepsJoin Step: Ck is generated
by joining Lk-1 with itself. Prune Step: Any {(k-1)-itemset
that is not frequent cannot be a  subset of a frequent k-

itemset.

PSEUDOCODE
Ck: Candidate itemset of size k
Lk : frequent itemset of size k

L1 = {frequent items};

for (k=1; Lk =@ k++) do begin
Ck+1 = candidates generated from LE;
for each transaction ¢ in database do
increment the count of all candidates in Ck+/ that are
contained in ¢t Lk+] = candidates in Ck+I with
min_support -
end

return Uk Lk;
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GENERATION OF CANDIDATE SET

Suppose the items in Lk-1 are listed in an order
Step 1: self-joining Lk-1
insert into Ck

select p.iteml, p.item2, ..., p.#temnk-1, q.itemk-1 from Lk-1
B, Lk-1 q

where p.iteml=q.iteml, ..., p.itemk-2=q.itemk-2, p.itemk-
1 <q.itemk-1

Step 2: pruning

for all item sets ¢ in Ck do

for all (k-1)-subsets s of ¢ do

if (s is not in Lk-1) then delete ¢ from Ck
6. ResuLts Anp Discussion

This research work uses database from the Departmental
Store of Nilgris. It consists of 1, 00,664 records with 15
different fields. The primary information in this item code
module includes, Date of item purchased, item quantity,
item weight, item cost, With this information, we are aiming

at the following association and predictions.

e Number of items for each transaction.
° Regularity of Items sold
. Selection of items by the customer and the

transaction for the particular items in terms of the days

and months and year,

The original database consists of additional fields and
information. It is essential to remove these fields and
make transformations to improve the accurate results in

the mining process and te improve the efficiency of the

whole system.
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The unnecessary information like Leave Type, Created
User, Crated Date, Modified User, Modified Date and
Batch were deleted from original database which are not

related to the generation of association rules of the mining

Pprocess.

All the entries marked with item code for each transaction,

of the transformed database.

All the entries in AT DAY, which represents the day in
which the transaction was marked, were assigned a
unique number in the transformed database to speed up

the mining process.

AT DATE, which represents the date in which the
transaction was entered of the original database, is
transformed to two fields AT MONTHS, AT DAYS
contains Month Information and the Number of Days
(calculated from the Difference between first record and

existing date enfry).

The Table 1 shows the original database considered and
the Table 2 reflects the transformations performed on the

original table,

Table 2 — Structure of Original Database:

I NAME | Item Name For Each
Transaction

I_CODE | Purchased Items Code For
Each Transaction

T ID Unique Value For Each
Transaction: Transaction Id

TD DA | Comresponding Day Of The

TE Item Purchased

I QTY Purchased Item Quantity

I_COST | Purchased: Item Cost
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Table 3 —Structure of Transformed Database

I CODE | Purchased Items Code For
Each Transaction

I QTY Purchased Item Quantity

I COST | Purchased: Item Cost

Data Transformation and Cleaning

In this part of work involves forming the data warehouse
and perform any transformations and cleaning peeded in
our collected data. The transformed and cleaned data
can be useful to be mined using Apriori algorithm. Here,

about 1, 00,564 records were transformed and cleaned.
3TEST CASES

Number of records = 1, 00,000

Number of nodes =4

Expected Performance

The expected results are tabulated in the following Table.

Table: 4

No Of | Duration(In Secs)
Record | Single N=4
s System

10 0.03 0.03
20 0.06 0.04
30 0.08 0.06
49 0.11 0.085
60 0.19 0.14
75 0.27 0.21
85 0.58 0.38
100 1.1 0.58

Actual Performance

The actual results are tabulated in the following table

For PC Ciusters Analysis
Table 5
No Of Duration(In Secs)
Records | Single N=4
System
10 0.03 0.03
20 0.06 0.04
30 0.08 0.06
40 0.11 0.085
60 0.19 0.14
75 0.27 021
85 0.58 0.38
100 1.1 (.58
Deviation

There is no deviation between the expected result and
the actual result. So the status of the test case is said to

be success.
7. PERFORMANCE ANALYSIS

The Figure 3 shows the performance comparison of data
mining in the single system versus distributed system
with 2 workstations. The processing time required for
mining 1,00,000 records with single system is 1.1 secs,
where as, with the distributed system, tock 0.64 secs for
the same number of records. This clearly indicates the

effectivencss of distributed data mining in terms of

maximum utilization of resources.
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FIGURE: 3 Performance analysis — Single Vs

Distributed System. (N=2)
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FIGURE: 4 Performance analysis - Single Vs
Distributed System (N=4)

The Figure: 4 show the performance comparison of data
-mining in the' single systern versus distributed system
with 4 workstations. The processing time required for
mining 1, 00,000 records with single system is 1.1 secs,
where as, with the distributed system, took 0.58 secs for
the éame number of records. This clearly indicates the

effectiveness of distributed data mining in terms of

maximum utilization of resources
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FIGURE: 5 Performance analysis — Single Vs

Distributed System (N=6)

The Figure.5 shows the performance comparison of data
mining in the single system versus distributed system
with 6 workstations. The processing time required for
mining 1, 00,000 records with single system is 1.1 secs,

where as, with the distributed systern, took (.49 secs for

the same number of records. This clearly indicates the
effectiveness of distributed data mining in terms of

maximum utilization of resources.

By seeing the performance analysis graph, conclusion
made that distributed data mining saves the time as well

as reduces the average idle time of the CPU in PCclusters.
8. ConcLusion

The data mining is an essential activity that is required
for any industry that is interested in forecasting the
business trends and analysing the behavioural study of
customers. The effective and maximal utilisation of the
existing resources is the need of the hour for these
activities. This paper achieved this objective of effectiﬁe
utitisation of computing resources in efficient manner.
Association rules are generated to study and forecast
trends in the academic environment by the
implementation of Apriori algorithm, Finally the effective
utilisation of the CPU is identified.
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