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Abstract:

Association rule mining finds interesting associations and/or correlation
relationships among large sets of data items, this subject is very useful in
analyzing and fixing the trends of many issues especially in business , In this
research an interactive system have been built to offer interactivity dealing with
data and information which is so useful in taking crucial decisions and also
support the analysts with up to date information through the extracted
association rules from the given issue, the system has been applied in this
research for proposed case concerned with drugs used in hypertension
management, the system gives anew combinations of joined drugs that reduces
the number of tablets swallowed daily by the patient.

Introduction:

With the enormous amount of data stored in files, databases, and other
repositories, is increasingly important, if not necessary, to develop powerful means
for analysis and perhaps interpretation of such data and for the extraction of
interesting knowledge that could help in decision-making.

Data Mining, also popularly known as Knowledge Discovery in Databases (KDD),
refers to the nontrivial extraction of implicit, previously unknown and potentially
useful information from data in databases. While data mining and knowledge
discovery in databases (or KDD) are frequently treated as synonyms, data mining is
actually part of the knowledge discovery process. Figure(1) shows data mining as a
step in an iterative knowledge discovery process.
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The Knowledge Discovery in Databases process comprises of a few steps leading
from raw data collections to some form of new knowledge. The iterative process
consists of the following steps:

o Data cleaning: also known as data cleansing, it is a phase in which noise data
and irrelevant data are removed from the collection.

o Data integration: at this stage, multiple data sources, often heterogeneous,
may be combined in a common source.

o Data selection: at this step, the data relevant to the analysis is decided on and
retrieved from the data collection.

o Data transformation: also known as data consolidation, it is a phase in which
the selected data is transformed into forms appropriate for the mining
procedure.

o Data mining: it is the crucial step in which clever techniques are applied to
extract patterns potentially useful.

o Pattern evaluation: in this step, strictly interesting patterns representing
knowledge are identified based on given measures.

o Knowledge representation: is the final phase in which the discovered
knowledge is visually represented to the user. This essential step uses
visualization techniques to help users understand and interpret the data mining
results.

It is common to combine some of these steps together. For instance, data cleaning and
data integration can be performed together as a pre-processing phase to generate a
data warehouse. Data selection and data transformation can also be combined where
the consolidation of the data is the result of the selection, or, as for the case of data
warehouses, the selection is done on transformed data.

The KDD is an iterative process. Once the discovered knowledge is presented to the
user, the evaluation measures can be enhanced, the mining can be further refined, new
data can be selected or further transformed, or new data sources can be integrated, in
order to get different, more appropriate results.

Data mining derives its name from the similarities between searching for valuable
information in a large database and mining rocks for a vein of valuable ore. Both
imply either sifting through a large amount of material or ingeniously probing the
material to exactly pinpoint where the values reside. It is, however, a misnomer, since
mining for gold in rocks is usually called "gold mining" and not "rock mining", thus
by analogy, data mining should have been called "knowledge mining" instead.
Nevertheless, data mining became the accepted customary term, and very rapidly a
trend that even overshadowed more general terms such as knowledge discovery in
databases (KDD) that describe a more complete process. Other similar terms referring
to data mining are: data dredging, knowledge extraction and pattern discovery [1, 2].

2. A-priori algorithm and its enhancement:



Agrawal et al. [3, 4] proposed the A-priori algorithm that is used to discover
the association rules. The problem of discovering association rules can be
decomposed into two sub problems: (1) Find the sets of items (itemsets) that have the
supports above the minimum support. (2) Use the frequent itemsets to generate the
desired association rules.

Definition 1 The support of an itemset I, sup(/), is defined as the number of
transactions in the database containing /. The minimum support, min_sup, is a user
predefined threshold. An itemset is frequent if its support is not less than the min_sup.
An itemset with k items in called a k-itemset.

The Apriori algorithm scans the database multiple passes to discover frequent
itemsets. The main steps of discovering frequent itemsets can be listed as follows:

(1) First of all, the supports of individual items are counted, and the items with
the supports not less than the min_sup form frequent 1-itemsets.
(2) Next, let L; be the set of all frequent k-itemsets and Cj be the set of
candidate k-itemsets. We use L; to generate Cy; which is a superset of L+ ;.
By scanning the databases once to check if ¢ is frequent, for each ce Cy4y,
we can find L;+,. This process repeats recursively until no frequent itemset is
found.
Definition 2 Let D be a set of transactions and 7 = {i,, i, ...,i,,}, an itemset is a subset
of 1. Given X and Y are itemsets, an association rule is of the form X= Y, where X I,
YcI, and XN Y = @, where the sup(X'U Y) > min_sup, and the confidence of X= Y is
not less than a predefined threshold, min conf, the confidence of X=7Y is
sup(X UY)
sup(X)

After discovering all frequent itemsets, the algorithm of generating association
rules uses the subsets of a frequent itemset as antecedents to generate the rules. For
example, given a frequent itemset ABCD, we first consider the subset ABC, then 4B,
etc. If the support of a subset v of a frequent itemset / dividing that of / is less than the
minimum confidence, the support of any subset of a dividing that of / is less than the
minimum confidence too. That is because the support of any subset § of » must be as
great as the support of a. Therefore, the confidence of the rule & — (/ - ) cannot be
greater than the confidence of 0 — (/- v).

The enhancement of the algorithm is to reduce the number of scans to one, and to
do that let us discuss the following idea, when choosing set of items contains A, B, C
the A-priori scans the database three times one for the sets which contains one item
like A, B, C and the second scan is for the sets which contains two items like {A,B} ,
{A,C}, {B,C}, the third scan is for the sets with three items like {A, B, C}.
Since the number of itemsets can be obtained as follows:

no of itemsets = 2" -1 where n is the number of items .

And by using the permutation of the giving items which are obtaining by the
concatenations programming technique we can determine firstly the itemsets and we



can simply compute the frequent of each itemset in the database by just one main
scan.

So the Algorithm as follows:

Algorithm: finding all association rules
Input: all frequent itemsets
Output: all association rules
Begin
Select items of association rules.
Generate K-itemset
Input: Selected items.
Output: K-itemset-table.
Begin
K=1
For J=1 to length (S) do
Begin
For I=1 to length (S) — (K- 1) do
Begin
Get Concatenates of substring (S, I, K);
Write K-itemset-table;
End;
K=K+1
End;
End;
Applying A-priori.
Calculate frequency for each K-itemset.
Calculate K-support to determine min-support.
Calculate confidence.
Determine final association rules.
END.

3. The proposed system and Algorithm:

The proposed system offers interactivity dealing with data and information which
is so useful in taking crucial decisions and also support the analysts with up to date
information through the extracted association rules from the given issue, the proposed
system mines seven items each cycle and can extracts association rules from at least
two items from the seven up to the whole items together in the inner cycle.

The algorithm of the proposed system will be as follows:

Algorithm: finding all association rules by interactive KDD system
Input: all required items to be mine from database



Output: all association rules
Begin
Open database to get transactions.
Choosing items.
Determine seven items to be mine.
Scan database to Get transactions of the selected items.
Coding.
Coding by using Boolean properties and creating
Data file.

Data mining.
Determine items( not less than two up to seven) for
extracting association rules.
Determine the confidence threshold value.
Get the permutation of the determined items.
Compute the frequent value for each itemset by
using the datafile .
Compute the support values for each itemset.
Compute the confidence values for each related
itemset.
Find the association rules.

Reporting.
Display all association rules.
If there are another choose for mining within the
selected items go to Data mining else next
sentence .

Ending.

If there are another new seven items for mining go
to Choosing items else closing.
END.

4. The Implementation:

We applied the system for drugs used in hypertension management where each
drug is an example of group acting by the same mechanism but differs slightly among
each other ,the aim is to extract anew combinations of joined drugs to reduce the
number of tablets swallowed daily by the patient .

The drugs ordered as follows:

A: ASPIRIN B: ATENOLOL

C: CAPTOPRIL D: CHLORTHALIDONE
E: AMLODIPINE F: SIMVASTATIN

G: DIAZEPAM

We entered more than one hundred real medical description as transaction database
records, we fixed the confidence values to 100%, the following steps will illustrates
the whole execution of the proposed system.

1. stepl:
Shows the screen of choosing drugs for mining Figure (2).

2. step2:
Shows the permutation of the chosen drugs Figure (3).



3. step3:
Shows the frequent of each drug Figure (4).
4. step4:
Shows the support of each drug Figure (5).
5. stepS:
Shows the confidence and display out the final association rules of
the chosen drugs Figure (6).
5. Conclusions and Recommendations:
The following conclusions can be staffed:
1. The proposed system offers one main scan instead of multi-scanning
process.
2. The proposed system(medicinal system) gives the following combinations of
joined drugs as follows:

A: ASPIRIN + ATENOLOL + CAPTOPRIL

B: ASPIRIN + ATENOLOL + CHLORTHALIDONE

C: ASPIRIN + ATENOLOL + AMLODIPINE

D: ASPIRIN + ATENOLOL + CAPTOPRIL + SIMVASTATIN

E: ASPIRIN + ATENOLOL + DIAZEPAM

F: ASPIRIN + CHLORTHALIDONE + AMLODIPINE

G: ASPIRIN + CHLORTHALIDONE + SIMVASTATIN

H: ASPIRIN + CAPTOPRIL + CHLORTHALIDONE +
SIMVASTATIN

[: ASPIRIN + AMLODIPINE + SIMVASTATIN

J: ASPIRIN + CAPTOPRIL + SIMVASTATIN

K: ASPIRIN + CAPTOPRIL + CHLORTHALIDONE

L: ASPIRIN + CAPTOPRIL + CHLORTHALIDONE + DIAZEPAM

3. The proposed system offers interactivity dealing with data and information
which is so useful in taking crucial decisions and also supports the analysts
to have wide view about the given issue figure(7).

4. The proposed system discovers that there is no relation between some given
items at the same run time ,in the medicinal system when the combinations
has been extracted we can return back to choose another items like
CAPTOPRIL and AMLODIPINE to find that there is no relationship
between them figure (8).

5. The results can help the government to assist the patients with chronic
diseases by reducing the number of tablets and costs of medicines.
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Figure (1) shows the KDD Stages.

= FOXPROX.EXE

CHOOSING SCHREENM FOR MEDICIMAL INTERACTIVE SYSTEM
ASPIRIN AMLODIPINE
ATENOLOL SIMUASTATIN
CAPTOPRIL DIAZEPAM
CHLORTHALI DONE FINISH CHOICE BEGIN PROCESS
EXIT THE SYSTEM




Figure (2) Shows the chosen screen

FOXPROX.EXE

THE PROPOSED RELATIONS MAY BE AS FOLLOWS =

DG CEF ABCD BCDG ABCDE ABCDEF ABCDEFG

A BDEFG ABCDEG
CDEFG ABCDFG
ABDEF ABCEFG
ACDEF ABDEFG
BCDEF ACDEFG
ABCIDG BCDEFG
ABCEG
ABDEG
ACDEG
BCDEG
ABCFG
ABDFG
ACDFG
BCDFG
ABEFG
ACEFG
BCEFG

A
B
c
D
E
F
G

Figure (3) shows the permutation of selected items

o FOXPROX.EXE

THE FRQUENCY OF THE ITEMSETS
2-1THS 3-1ITHS 4-1THS 5-1ITHS 6—ITHS P-ITHS
ABC 24 ABCF &
ABD 18 ACDF 4
ACD 12 ACDG 2
ABE 18
ADE
ABF
ACF
BCF
ADF
CDF
AEF
ABG
ACG 2
ADG 2
cDhG 2




Figure (4) shows the frequent of each itemset

v FOXPROX.EXE

THE SUPPORTS OF THE ITEMSETS

188:: AR 5DG Z2ABC 28+ ABCF 5
AC 48:: ABD 15+ ACDF 3:
BC 28 ACD 18:x ACDG 2:

MINIMUM SUPPORT IS GREATER THAWN OR EQUAL 2

AEF 18:
ABG 3
ACG 2
ADG 2:
CDhG 2

Figure (5) shows the support of itemsets
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Figure (6) shows some of the confidences and the final association rules

e FOXPROX.EXE

THE CONFIDENCE OF THE ITEMSETS
UNION ITH
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Figure (7) shows the interactivity of the system

o FOXPROX.EXE

THE CONFIDEMCE OF THE ITEMSETS

THERE IS NHO ASSOCIATION RULES

Figure (8) shows that there is no relation rules between some chosen items.
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