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Abstract

Medicine is a new direction in his mission is to prevent, diagnose and medicate diseases using OLAP with
data mining. Are analyzed clinical data on patient population and the wide range of performance
management of health care, unfortunately, are not converted to useful information for effective decision-
making. Built OLAP and data mining techniques in the field of health care, and an easy to use decision
support platform, which supports the decision-making process of caregivers and clinical managers. This
paper presents a model for clinical decision support system which combines the strengths of both OLAP
and data mining. It provides a knowledge rich environment that cannot be achieved by using OLAP or data
mining alone.
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1. INTRODUCTION

The healthy environment is generally seen as "informative" after a "poor knowledge" (Lincoln,
1999), and there is a wealth of data available in the health care systems. However, there is a lack
of effective analysis tools to discover hidden relationships and trends in the data. The value of
knowledge can be discovered by the application of techniques to extract the data in the health
care system (Kristen, 2000). Important areas of application of this technology, health care,
wellness and disease management, and support for independent living (Stanford, 2002).

The concept of warehousing in 1990. It is a set of techniques that help the managers to make
better decisions. Online analytical processing (OLAP) is a key feature supported by most
warehousing systems (Lin, 2002; Welbrock, 1998).

All of the data mining and OLAP are powerful tools to support decision making. However,
people use them separately for years: OLAP systems focus on efficiency to build cubes OLAP,
and applied to any algorithms for mining statistical / data, on the other hand, developed a
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traditional statistical analysis for two-way relational databases, and have not been circulated to
the structure of the multi-dimensional data OLAP. May combine data mining and OLAP to
provide excellent solutions.

OLAP is completely different from its predecessor, for an online transaction processing (OLTP)
systems. OLTP focuses on the automation of data collection procedure. Keeping detailed data,
consistent and modern, is the most important condition for the application of OLTP (Lane, 2002).
Showed the typical structure of OLAP application in the figure. 1.
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Fig. 1: OLAP Architecture (Lin, 2002)

However, in spite of OLAP is able to provide summary information efficiently, and how to take
the final decision is still an art application of knowledge and common sense in some cases, the
decision maker few quantitative data mining methods, such as regression or classification, and
introduced to the arena OLAP. On the other hand, has been designed, most traditional algorithms
for data mining dimension of the data set, and is not involved in the development of OLAP data
mining algorithm (Lin, 2002). Figure 2. Shows the integrated model (OLAP with data mining),
and consists of several elements. The system is divided into two parts: server side - to build an
integrated model, the client side - for inquiries and for the results. And uses of OLAP (slice, dice,
roll up, drill down, axis), and mining decision tree algorithm C4.5. Validates the effectiveness of
the model test data (Palaniappan et al, 2008).
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Fig. 2: Integration of OLAP with data mining architecture

Has been the development of clinical decision support systems (CDSS) to overcome these
limitations. However, they still do not provide advanced features to help doctors to perform
complex queries (Donald,2001; Shim et al, 2002). And advanced technologies can now generate a
rich environment to determine the effectiveness of clinical decision-making process. This paper
presents a model for clinical decision support system based on OLAP and data mining to solve
the problem of data association.

2. LITERATURE REVIEW

Our review covered three areas: on-line analytical processing (OLAP), the application of data
mining in health care, data mining and knowledge discovery in databases (KDD). Found that
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organizations are generally used instead of OLTP OLAP to build the Dubai Summer Surprises
(Surajit, 2001;. Sarwagi et al,1999). Trend now is to use methods combined.

(Tao, 2003) discusses and concludes by discussing the impact of wavelets on the search and data
mining to identify trends and possible future research and applications. (Jonathan et al, 1997) In
this study, the use of data mining techniques (also known as knowledge discovery in databases) to
search for relations in a large clinical database. (Svetlana, 2007) and displays the results of an
ongoing project to provide support for OLAP analysis of business processes in an innovative
application for modeling operations.

(Surajit et al, 1996) provides an overview of warehousing and OLAP, with a focus on new
requirements. We describe the background necessary tools for extracting, cleaning and loading
data into the data warehouse, data models, multidimensional model of OLAP; Front client tools
end to query and analyze data; server extensions for query processing efficiency, and tools for the
management and metadata management repository.

(Sasso et al, 2001) focuses on one of the analysis conducted by a team of doctors, researchers,
computer science, using commercially available on-line analytical processing (OLAP) tool in
conjunction with the Royal techniques data mining developed by the researchers HAL.

(Nevena et al, 2002) to explain the integration of data warehousing, OLAP and data mining
techniques in the field of health care, and an easy to use decision support platform, which
supports the decisionmaking process is the process of building care providers and clinical
directors. We offer three case studies, which show that the clinical data warehouse that facilitates
evidence-based medicine is a platform for reliable, robust and easy to use to make strategic
decisions, which are of great importance to the practice of medicine, and the acceptance of
evidence-based.

(Song, 2001) may include both OLAP and data mining solutions is excellent, and this paper, we
present a case in point - the OLAP - model-based method of association data. Literature in the
data warehouse (Donald et al, 2001), OLAP (Helen, 2001; Robert, 1999) data mining (Fayyad et
al, 1996), and the data warehouse and OLAP integration (Ralph 2002) are many.

(Parseye, 1998) examined the relationship between OLAP and data mining, and proposed
structure of the integration of OLAP and data mining, and discussed the need for different levels
of aggregation of data mining. The (Han et al, 1997) the need for different levels of aggregation
for the analysis of the pattern and focused his work on the mining OLAP. Study focused
primarily on data mining algorithms, not the integration of OLAP and data mining.

3. PROBLEM DEFINITION

OLTP systems based on relational databases are suitable for recording business transactions.
They record information in two dimensions and automate repetitive tasks. I usually use Structured
Query Language (SQL) to access the information, and results were presented in the form of
doctors' reports that are used in making clinical decisions (Sellappan, 2008).

Shows a simple OLTP entity relationship diagram (ERD), and consists of six to analyze the
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relationship between hospitals and patients are shown in Figure. 3 (a). OLTP has a big
disadvantage. Large amounts of data in the form of normalization requires a lot even joins to
answer simple questions.

For example, to analyze the relationships between the hospital and patients Figure. 3 (b), the table
scan query requires several multi-way that could be acceded to the table of lower performance
significantly (Surajit, 1997). It requires at least four internal links across five tables. A database of
real life and many of the tables and the time required to process the links would be unacceptable
(Palaniappan et al, 2008).
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Fig 3: (2) ER diagram and (b) SQL command Fig 3: (b) Question: List the total number of diabetics admitted to

“Tordan Hospital” m the months of “Jamuary” and “May”

The OLAP to overcome this problem. While OLTP tables using two-dimensional, OLAP uses a
multidimensional data tables are called cubes. The OLAP data can be analyzed in several
dimensions. It also includes a query optimization (Surajit, 1997; Torben et al, 2001). Users can
filter, slice and dice, drill down and roll up data to search for relevant information efficiently.

Although OLAP provides an effective way to analyze the data, it does not determine the
dimensions that may be needed to respond to the specific decision problem. Also, OLAP can
predict the future state based on the current properties (Palaniappan et al, 2008).

Figure 4. Shows a simple OLAP cube of eight patients under the care of Dr. 10. And can use this

information to answer the question: Which of the eight patients are likely to be diabetic? OLAP
and alone cannot answer this question because it does not learn from the data.
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Diabetes Diagnosis

Hospital Name: Jordan Hospital
Years
2008 Grand Total
Naine Patient Name Total Diabetes | Total Diabetes
Dr 10 Muhammad Omar 1 1
Salim Ali 1 1
Lana Ibrahim 1 1
Maream Zaby 1 1
Istabrag Qwaider 1 1
Khaled Waled 1 1
Raida Al 1 1
Ahmimad Mussa 1 1
Total 8 8

Fig 4: Table representation of data in an OLAP cube

Extract data from warehousing (as defined in the process of extracting the information is not
obvious, there is an implicit reference were not previously known, and can be useful from the
data stored in the database) and is now an important research tool (Ming et al, 1996). It can
discover knowledge hidden in data and identify problems along several dimensions (Ming, 1996).
However, extracting the data alone is not very effective. For example, the information contained
in the figure. 5 does not allow doctors to analyze the demographics of patients under the title:
Plasma glucose more than 93 and less than or equal to 127.

This paper presents the clinical decision support system using OLAP and data mining that can
answer complex questions that cannot be using OLAP or data mining alone.
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4. THE QUESTIONS

This research shows, "How can an integrated approach, with data mining OLAP provides
advanced decision support compared to using OLAP or data mining alone."

Research questions are used for this purpose. Cannot be answered through the use of OLAP or
data mining alone, but can be answered using the integrated model. Questions about:

R1.How not OLAP with data mining in real-time indicators such as the promotion of bottlenecks?
R2. How OLAP with data mining to provide improved visualization to detect patterns / trends
is likely to be true?
R3. How Data Mining with OLAP detect patterns more accurately in the data provided on the
capacity By OLAP or data mining alone?

This paper describes how the integrated approach, with OLAP data mining, decision support and
provides advanced compared to using OLAP or data mining alone. Research questions are used
for this purpose. Cannot be answered through the use of OLAP or data mining alone, but can be
answered using the integrated model.

5. SYSTEM IMPLEMENTATION

Is the first creation of the data mining cube and then began the process of data collection. The
cube keep the information and allows browsers on different theoretical levels. Serves as the
source of the data for the task of data mining. Can be performed to extract the data on any level or
dimension of the cube. After building a model is stored in a cube OLAP. Each representing a
dimension of the rule corresponding to the node in the decision tree mining model Fig.7. OLAP
operations explain the different states of the system.

Data are taken for this study from the UCI repository machine learning databases (Blake, 1998).
Data from a database with Jordan Hospital for Diabetes, kidney colic base. Also be declassified in
the data, we have added many features and information such as a fake doctor and the patient and
the hospital.
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Fig 7: A logical view of representation of decision tree mining model in an OLAP cube

6. FINDING AND DISCUSSION

System can predict the future state, and generate useful information for effective decision
making. Can answer all research questions.

R1. Integrated model enhances the indicators in real time using information on the use of a room
at Shifa Hospital for patients after surgery. It allows officials at the hospital to discover any
bottlenecks that may exist. It allows them to solve problems related to using the hospital room.
Results in Figure 8. Show that a total of 8 patients are likely to be discharge from the hospital,
Jordan.

An administrator can use this information to customize the rooms on the basis of their
characteristics. For patients with more than 60 years, may be a decision to carry out in the older
wing, or transferred to another hospital or the best of their house. This indicator is useful to
perform "what if" analysis on the availability of the hospital room.
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R2. Integrated model improves the visualization of information. He discovers the general trends
that are likely to be missed by the use of OLAP or data mining alone. Figs. 9 (a) shows that all
states in the Jordan, and the largest number of patients diagnosed with renal colic. Apart from
this, the best specialists renal colic are from Jordan Hospital shape. 9 (b). The report provides an
analysis of more comprehensive and easier decision-making process through the allocation of

doctors to under-represented geographic areas. It allows to improve the quality of doctors in the
areas of representation.
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Fig 9: (a) The results of prediction to identify patients
who may be diagnosed with Renal Colic broken down (b) OLAP analysis to identify physicians specializing
by in Renal Colic.

R3. With data mining, and doctors can predict patients who may be diagnosed with diabetes.
OLAP provides the answer focused using historical data. However, by combining, we can
improve the current operations and to detect patterns more accurately, for example, by analyzing
the demographics of patients.

Fig 10. Show that patients who have plasma glucose is more than 154.25 to have the highest
probability to be diagnosed with diabetes compared with those patients who have plasma glucose
between 127.25 and 154.25 (Palaniappan et al, 2008). It also shows that patients who are single
females are more likely to have diabetes compared with male patients.

Interestingly, for patients who have reached a certain stage in the process of care, and doctors can
(endocrine) recommends that it be subject to examination of the retina. This can help reduce or
prevent blindness before it reaches the critical stage. System that allows users to implement
advanced data analysis and queries, custom ad hoc queries. It also generates reports in multiple
formats.

34



International Journal of Managing Information Technology (IJIMIT) Vol.4, No.1, February 2012

| i Diabetes Diagnusis Detais
- 7]
= [ Pl Gaose <= 505 “mﬁ*mg:i' 1
Bk P Thidress <= 30 =S
B [Shn ok Thdness > 375 . ; e ?”'ms
= & 5 q “‘ ¥ {ﬁ o 3 T
% s Guetee > 12150 ¢= 19025 _ :‘Hm" e . L :
B [ Flama Glunse » 1945 g 5 o
5 [ Plasma Blcnse > 99.758nd €= 12125 j Gerd Ttal 3 %
] e |, =
Slicing opsration oma -—dﬂ
data cwba to identify L
pa:i-'_rLts_witt plazma :
i £ T e 1. o e e 2t e 53
a) ] i 3 et 42 D
b ] FE e |
S ——— TS o e oeus
Dizhetes Dingnosis Details o8 BONNAI 0 ROBGE §  ge
Dighetes I‘l'l'lﬁlli DibetesTrainCandit v e W m Wt e
i i ] : i h“ % Wy el
Plasma Glucose > 1775 d = 14 351 ; i
e e el
(seader v mri 1_-: i Emii;: f
f Grand Totd R e
M EE T s Ehare TR
Mool Stats v Tota Dbetes Dapsss. Tt Dieles Daess. Gl g
M 1 1
S d i Drop-dovn listto
Foagtaa. | Dhsplarrtha lavals
Grand Teld I3 5 Acssociatadto =
) Diiabat=s dacision

Trzz miningrnodal
Fig 10: Comparison results between patients whose plasma glucose (a) between 127.25 and
154.25 and (b) plasma glucose more than 154.25 (Palaniappan, et al. 2008)

7. CONCLUSION

In this paper, we provide a new form of association data. This model combines all of the concepts
and OLAP mining model the idea of disclosure. Function is defined and the degree of outlier cells
and an OLAP cube that measures the extremeness of the cell. Also, the CDSS based on OLAP
with data mining. Cannot be answered through the use of OLAP or data mining alone, but can be
answered using the integrated model. Questions about the system strong for the following
reasons:

* It discover hidden patterns in data.

* It enhances the real-time indicators and discover bottlenecks.

* It improves the visualization of information.

* Combining OLAP and data mining provides a potentially powerful tool to solve a real problem
the world.
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May also include a model complex data objects, and spatial data and multimedia data. Along with
the decision tree, and can also use other techniques can explore and extract the data.

FUTURE WORK

Can be done to strengthen the system. For example, you can add features to allow doctors to
query the data cubes on trade issues and translate automatically to these questions are multi-
dimensional expression queries. May also include a model complex data objects, and spatial data
and multimedia data. Along with the decision tree, and can also use other techniques can explore
and extract the data.
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