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Abstract:

Decision makers are faced with increasingly stressful environments that are highly
competitive, fast-paced, near real-time, overloaded with information, and data distributed throughout the
organization. Moreover, every process improvement effort relies on data to provide a factual basis for
making decisions throughout the organization. However, data and requirements acquisition enables
decision makers to formulate and test working assumptions about a process and develop information that
will lead to the improvement of the key quality features of the services being rendered to the public. The
acquired data and requirement are used to design multidimensional model (thus data warehouse) for
analytical processing to facilitate multidimensional analysis of the data warehouse decisions data that
supports basic online analytic processing (OLAP) operations, and the decision data can be viewed from
different perspective (i.e., slice-dice, drilling, pivoting etc.). Furthermore, OLAP tool is designed to
support multidimensional data analysis, and targeted toward simplifying and supporting interactive data
analysis to assist decision-making process and facilitates timely access to consistent data in the data
warehouse.
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be avoided when information is process quickly and
timely by facilitating the use of multidimensional
model to build decision support system. The
process of patient medical care under health service
may be described as the relationship of healthcare
to a specific patient complaint and the numbers, and
types of services received over time.In order to
reduce the impact of falling standards in our
healthcare sector, there is an urgent need for
designing appropriate databases with modern
technology to enhance data collection, storage and
retrieval on the healthcare business services system
to find answers for “What next”, “goal-seeking”
and “sensitivity analysis” scenarios.

Moreover, data and requirement collection
improves decision-making by helping decision
makers to focus on objective information about
what is happening in the process rather than
subjective opinion. Moreover, for a data to be
collected uniformly for the multidimensional
modelthe collector will need to develop a data

I. INTRODUCTION

The healthcare standard lacks an integrated historic
electronic record keeping of data on patients’
couple with improper design of databases (that is,
appropriate data models) and inefficient use of
resources due to lack of electronic decision-making
data. For example, the manual exploratory of health
service data lies in the administrators’ ability to
analysis the data to extract useful report, spot
interesting events and trends to support decisions
and hence planning to address policies that would
achieve healthcare business goals. However, such
manual exploratory and analysis of data is
becoming impractical in health service domain as
data volumes continue to grow exponentially due to
continuous increase in population and health related
issues. In turn, this manual exploit of dataset is slow,
inefficient, ineffective and highly subjective to rely
on it for improved decision making. This time
spending on manual exploratoryand analyzing can
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collection plan method and the elements of the plan
must be clearly or operationally defined to establish
the purpose for collecting the data. For example, it
needs to note that data and requirements are
collected for the purpose of improving the process
in health service organization; therefore the
collection must conform to the appropriate data
model designing plan to suit the purpose of
analyzing health service decision-making data from
different perspectives. In addressing this problem, a
multidimensional data model is chosen to facilitate
analyzing health service decision-making data from
various perspectives to enhance understanding of
the information that come along with the designed.
In addition, an implementation of multidimensional
model to facilitate analysis in health organization
services serve as a guide to uncovering inherent
trends and tendencies in patients’ historical
information (such as patients’ demographic and
medical records, services received and healthcare
resources).For example, multidimensional model
(data warehouse)with OLAP tool brings out
information that was previously hidden or that
would require a cumbersome process of accessing
different operational databases in order to obtain
such information.

II. METHODOLOGY FOR MULTIDIMENSIONAL
MODEL

Data collection improves decision-making by
helping decision makers to focus on objective
information about what is happening in the process
rather than subjective opinion.Moreover, for a data
to be collected uniformly for the dimension model
the collector must developed a data collection plan
method and the elements of the plan should clearly
or operationally defined to establish the purpose for
collecting the required data and requirement. For
instance, the data and requirements are collected for
the purpose of improving the process in health
service organization; therefore the collection must

conform to the multidimensional model design plan.

The extracteddecision making data from health
service multi sources such as patients’ demographic
data and medical records files, resources used in
treating patients’ files, services received files and
other procedure documents should meet the data
requirements for multidimensional model.The

needed benefits from this system will result in an
effective discharging of duties by various functional
actors in the administrative control to improve
healthcare delivery, and efficiently manage the
health service resources.

Requirements Analysis
This phase takes place when health service decision
making data and requirementsto the dimensional
data model had been elicited from transaction
processing system and external sources. The health
service decision data and requirements analysis is
done at the same time as the initial data model in
order to facilitate smooth transition from healthcare
business source data and requirements to the
dimensional data model. The requirements analysis
techniques that are used to build an initial
dimensional data model (or the data warehouse
model) represent the end-user requirements
captured during data and requirements elicitation.

The health service requirements analysis produces a

schematic representation of a data model that

information analystscan interpret directly. The
results of health service requirements analysis are
the primary input for multidimensional modeling

(i.e., data warehouse model) once they have passed

the requirements validation phase. The scope of

work forhealth service requirements analysis for the
data warehouse model is summarized and discussed
as follows:

e First, determine candidate measures (attributes),
facts (central table ‘or entity’), and dimensions
(other tables ‘or entities’) including the
dimension hierarchies (i.e., how entities are
grouped). A query-oriented approach is used
here, so measures are determine first (e.g.,
analysis of the healthcare business queries), and
then dimensions associated with measures,
followed by facts. This approach flows naturally
when the requirements analyst picks up the end-
user queries as the first source. Measures are
usually associated with several dimensions in
the relational model.

¢ The second stepdetermines granularities. This
step formally states the lowest level of detail
(i.e. the granularities) used for recording the
measure in the dimensional model. The
granularity of a measure is determined by the
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combination of recording the details of its entire
dimension. It was realized that determining the
right granularities of measures in the data
warehouse model is extreme importance
because it basically determines the depth at
which end users will be able to perform
information analysis using the data warehouse.

e The third step builds the initial dimensional
model. The above two steps serves as input for
the initial dimensional model leading to the
final data model for health service decision-
making data. That is, the above based elements
(i.e. measures, dimensions and dimension
hierarchies and facts.) have to be identified and
arranged in the model.

The last step establishes the health service business
directory for the elements in the data model. This
step of the initial dimensional model is the
establishment of health service business directory
(metadata) for documentation, which includes
definitions of elements in the dimensional model.

Initial Dimensional Modeling

Fig.1 demonstrates initial dimensional modeling
as a start process to design the multidimensional
data model (that is, dimensional modeling). The
user requirements and the source data (including
source data models and existing databases models)
serves as primary input for the initial dimensional
model. This step illustrates a notation technique that
is used to schematically document the initial
dimensional model. It shows facts (or fact tables)
with the measures they represent and dimension
hierarchies or aggregation paths associated with the
facts. The other part of the initial dimensional
model is the health service business directory
(metadata)  documentation,  which  includes
definitions of elements in the dimensional model
that would give a better understanding of the fact
tables that will be developed out of initial
dimensional modeling. However, metadata defines
the content and location of the data (or data model)
in the data warehouse relationship between the
operational system (databases) and the data
warehouse, and health service business views of the
data in the data warehouse as accessible to the end-
user tools. Metadata is searched by users to find the

subject areas and the definitions of the data. For
example, in decision support, the pointers required
to data warehouse are provided by the metadata.
Therefore, it acts as a logical link between the
decision support system application and the data
warehouse. Figure 1 summarizes the health service
context in which initial dimensional modeling is
performed and the kind of deliverables that are
produced.

Initial Dimensional Model

User
equirements

L

Initial
Dimensional

Modeling

+ Source data =
+ Existing Databases =
data models

Definitions of
elements in the
dimensional model

Fig.1: Initial Dimensional Modeling

Multidimensional Data Modeling

The multidimensional modeling or data cube
has become one of the suitable data model for the
data warehousing environment. A data warehouse is
typically a read-only dedicated database system
created by integrating data from multiple databases
and other relevant information sources [6].
multidimensional data modeling, data is stored as
facts and dimensions, however,facts can be
numerical or factual data which represents the
activities specific to the health service organization
business. The dimension on the other hand
represents a single perspective of the data [7] and
attributes of the dimension characterizes each
dimension. For example, a patient dimension may
consist of the attributes such as name, address,
gender, age, diagnosis among others. A modeling
technique namely “Star Schema or Snowflake
models” are used to represent the multidimensional
data. A star schema is defined as “a specific type of
database design used to support analytical
processing that includes a specific set of de-
normalized tables” [3].The star schema is used in
most data  warehouse to represent the
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multidimensional data model for easy access to a
structured store of quality data that is used to assist
in decision-making, however, the approach both
simplify and improve the performance of end user
queries [1]. Meanwhile decision makers often want
to dig deeper into the data once initial findings are
made to establish it relevance to support analyzing
decision-making data from different perspectives.
As an illustration from the example in Figure 2,
the star schema model that consists of a central
table (fact table: Admission) and other three
dimension tables (dimension: Time, Patient, and
Diagnosis), which directly link to it. The star
schema data model for patient admission, the fact or
central table (thus Admission) contains the keys
(thus TimeKey, PatientKey, and DiagnosisKey) and
measurements (thus NumberOfDays and Value).
Each of these dimension tables contains the
attributes related to each dimension. For example,
the dimension table, Patient, has the attributes
(PatientKey, PatientName, and PatientCategory).
Multidimensional expression (MDX) queries then
use to query from central table (thus Admission)
and other dimension tables (thus Time, Patient, and
Diagnosis) within the star schema model with

constraints on the data to return required
information.
TIME(dim.) 0+ ADMISSION (fact) 1 PATIENT (dim.)
TimeKey 1 TimeKey 0,* PatientKey
Day Patientkey PatientName
Week Diagnosekey PatientCategory
Month NumberOfDays
Year Value

O *
1
DIAGNOSIS(dim.)

DiagnosisKey
DiagnosisName
DiagnosisCategory

Fig. 2: Example of Patient Admission Multidimensional Data Model

Importance of  Multidimensional Data
Modeling

The goal of the data model is to make sure that all
data objects required by the data warehouse are
completely and accurately represented. In turn, the
information contained in the data model will be
used to define the relational tables, primary and
foreign keys, store procedure and triggers. For

example, the health service data warehouse design

process includes planning and analysis, conceptual
design, data model tool to create the logical and
physical design, and implementation. As another
example, the logical design ensures that all
healthcare business requirements, definitions, and
rules are supported whereasthe physical design of
the data warehouse ensures optimal performance in
the planning of indexes, relationships, data types
and properties. The data model acts as
documentation for the final health service data
warehouse and supportsquery and reporting,
multidimensional analysis, and data mining such as
predictive model and link analysis. In data
warehouse, quality and content are more important
than retrieval respond time, however, structure and
understanding of the data for access and analysis by
healthcare business users like administrators is a
base criterion in modeling for health service data
warehousing. Data warehousing is also more
concerned with data transformation, aggregation,
sub-setting, controlling, and other process-oriented
tasks described above [9]. In the nutshell, the health
service data warehouse model also requires
information about both the healthcare business
source data that will be used as input and how that
data will be transformed and flow to the target data
warehouse.

I11. MULTIDIMENSIONAL ANALYSIS
TECHNIQUE

Multidimensional analysis extends the capabilities
of query and reporting in data model that is rather
than submitting multiple queries; data is structured
to enable fast and easy access to answers to the
questions that are typically asked by healthcare
business end users. For example, the data is
structured in the data warehouse to include answers
to the question; for example, “How many of each of
pregnant women with complication was delivered
safely on a particular day with assistance of a
particular doctor and by the help of particular
logistic?”” Each separate part of that query is called
a dimension. However, by pre-calculating answers
to each subquery within the larger context, many
answers can be readily available because the results
are not recalculated with each query; they are
simply accessed and displayed on a display
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platform. For example, by having the results to the
above query, one would automatically have the
answer to any of the subqueries. That is, end user
can retrieve the answer to the subquery:“How many
patients with a particular sickness were cured with
assistance of a particular doctor”. Having the data
categorized by these different dimensions make it
easier to understand, particularly by healthcare
business-oriented end users of the data. These
dimensions can have individual entities or a
hierarchy of entities such as patient, doctor, logistic,
and department among others.

The multidimensional analysis enables end users in
the health service to look at a large number of
interdependent factors involved in a healthcare
business problem and to view the data in complex
relationships. That is, end usersin the healthcare
business are interested in exploring the health
service decision-making data at different levels of
detail, which is determined dynamically. For
example, the complex relationships can be analyzed
through an iterative process that includes drilling
down to lower levels of detail or rolling up to
higher levels of summarization and aggregation.
Moreover, multidimensional analysis provides the
end user with integrated data and an -efficient
interface for rapidly manipulating views and levels
of aggregation.

Data Analysis Type of Analyst Description
Technique
= Analyst must pose
those questions to
Query and Reporting Analyst Driven receive an answer.

Create and execute
queries based on

hypotheses.
= The data is
structured to

include answers to
the question.
= Create and execute

Multidimensional Analyst Assisted

Analysis

queries based on
hypotheses.

Table 1: Data Analysis Technique and Analyst Role

It can be inferred that the end user can start by
viewing the total revenue for the hospital and drill
down to view the revenue by department,
therapeutic services, support services, and finally

by pharmacy.Or, the end user could start at
pharmacy and roll up through the different levels to
finally reach total revenue of the hospital. Therefore
if the objective is to perform multidimensional data
analysis, a dimensional data model is more
appropriate. This type of analysis requires that the
data model support a structure that enables fast and
easy access to the data on the basis of any of
numerous combinations of analysis dimensions. For
example, an administrator may want to know how
many of specific ailments were reported by patients
on a specific day, in a specific department, and how
much it cost for receiving treatment. Then for
further analysis an administrator may want to know
how many departments the patient visited for that
ailment, how much it cost for receiving treatment,
on a specific day. These two questions require
similar information, but one viewed from a patient
perspective and the other viewed from a
departmentperspective. Moreover, the
multidimensional analysis requires a data model
that will enable the data to easily and quickly be
viewed from many possible perspectives, or
dimensions. For example, since a number of
dimensions are being used, the model must provide
a way for fast access to the data. (Summarize in
Table 1)

Moreover, pivoting in the data can also be used
here, which is a data analysis operation whereby the
end user takes a different viewpoint than typical on
the results of the analysis, and changing the way the
dimensions are arranged in the result [4].

IV.  CONCLUSIONS

The patient admission multidimensional data model
is implemented in SQL server, however the SQL
server is considered in this work because it is
modern software that can store huge amount of data
and information via a special database known as
data warehouse. In this server, data are store easily,
retrieve data or information speedily and executes
the queries conveniently by the use of SQL query
language. However, relations are created by
manually drag and drop features in the SQL server.

This research work deep into approach for analysis
of data warehouses for health service decision
making data known as online analytical processing

ISSN: 2455-135X

http://www.ijcsejournal.org

Page 5




International Journal of Computer Science Engineering Techniques — Volume 3 Issue 3, July-Aug 2018

(OLAP), An OLAP tools focus on providing
multidimensional data analysis, which is essential
to SQL in computing summaries and breakdowns
along many dimensions that would enable health
service decision-making data to be viewed from
different dimension. The OLAP usually supports
multidimensional data model (as data warehouse)
for easy and fast access to a structured store of
quality data that facilitates exploring the data at
different levels of detail (that is, structured to dig
deeper into the decision-making data). The data
warehouse uses online analytical processing tool to
facilitate information access, retrieval and
interactive information analysis to assist improve
decision making and hence planning in the health
service.The multidimensional analysis continues in
viewing the decision-making data or observations
until no more drilling down or rolling up is
performed on the data model. This support system
will enable the health service administrators’ to get
together at any time and determine that they need
certain types of healthcare data to track strategic
goals without scrambling for data to be converted
into information in order to perform reporting and
analytics on patients, services received, and
resources control management.
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