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Abstract: - This paper will be proposed a method of developing specific disease data warehouse such as 

hypertension data warehouse. Significant steps in developing the data warehouse will be described especially data 

extraction, transformation and loading part. The purpose of developing this data warehouse is to help the specialist 

to figure out the best and suitable strategies to be implemented during the screening, referral and follow up 

process. As the data may come from various sources mostly different websites, the amount of time spent of this 

tasks is often underestimated. Issues on how we crawl the data from various data sources and store it into database 

will be discussed further.  
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1 Introduction 
The main goal of this paper is to explore the steps in 

developing the specific disease data warehouse. 

Throughout this paper, we will focus on one specific 

disease which is Hypertension or can be refer as High 

Blood Pressure. Due to the awareness of public on 

health care issues; prevention, detection, evaluation 

and treatment of hypertension has become important. 

Therefore, strategies that are suitable and significant 

over the improvement of hypertension control are 

needed.  

 

In this paper, we will focus on the Hypertension 

Screening, Referral and Follow Up process. The 

process of building Hypertension data warehouse will 

be presented in this paper. The process included is 

extraction of the data, which are the steps or strategies 

involved in Screening, Referral and Follow up process. 

Transformation and filter the data and finally the 

loading of the data.  

 

 

 

 

2 Literature Review 
Hypertension is a common public health problem. 

However, the prevention and treatment of 

hypertension is important due to the serious 

consequences caused by hypertension. Therefore, 

improvement in the management of hypertension is 

required. Practice guidelines on the management of 

hypertension are important as it provides strategies for 

prevention and treatment of hypertension. The various 

types of hypertension will be treated by using 

different strategies. Numerous information can be 

found of the general guide for hypertension screening, 

referral and follow up through the search in the web. 

This information is required in building data 

warehouse which will ease the specialist in analyzing 

the strategies as to deal with different type of 

hypertension.  

 
Building a data warehouse involve the extracting of 

operational data and entering it into the data 

warehouse [1]. However, extracting data from various 

data sources is a complex problem. In this case, data 
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that we need will be from the web page we search 

through Google search engine. Web pages are 

programmed in different languages or formats such as 

plain text, HTML, Pdf and etc. Therefore, web 

crawler nowadays has to suite the needs on extracting 

web pages in different formats. Other than extracting 

part, many inconsistency issues need to deal with 

while integrating the data.  

 

 

3 Major steps in developing a data 

warehouse 
Generally, building a data warehouse consists of five 

following steps [2]:  

1. Extracting the transactional data from data sources 

into staging area.  

2. Transform the transactional data 

3. Load the transform data into a dimensional 

database. 

4. Building pre-calculated summary value to speed 

up report generation 

5. Build or purchase a front-end reporting tool.  

 

These steps can be summarized as how to collect the 

data and how to use the data. In this paper, we will 

focus on steps of how to collect the data. These steps 

are further described in the following section. 

 

3.1 Data source identification 
Before a data warehouse is being developed, you need 

to identify the data that you wish to store into the data 

warehouse and also where to collect the data.  

 

 

3.2 Build customize ETL tool  
Each data warehouse has different requirements. 

Therefore, a customizable ETL tool is a better solution 

in order to fulfill the requirements. Many ETL tools 

are available nowadays as to ease the data warehouse 

developers in developing their data warehouse. 

However, survey on ETL tools had been done and yet 

there are still a large number of organizations building 

their data warehouse without using an ETL tool, but 

writing their own, mostly very complex SQL 

statement which is often difficult to maintain [3].  

Their reason given was the high cost of many ETL 

tools and the abundance of programmers on their staff 

to justify their decision [4].  

 

 
Figure 1 Reason for coding ETL 

program – Ranking [4] 

 

 

Survey had been carried out and the result is shown in 

report that some organizations believe it is cheaper 

and quicker to code ETL programs than use a vendor 

ETL tool as refer to the Figure 1 above [4].  Much of 

them agree that custom software save them lots of 

money and time as they write their own code and 

everything is self documenting. Moreover, the cost to 

maintain their custom ETL code is less than the 

annual maintenance fees and training costs that other 

department is paying to use a vendor ETL tool [4]. 

Therefore, in this paper, we proposed an approach of 

developing disease data warehouse as it can be 

referenced by others who are interested in building 

custom ETL.     

 

 

3.3 Extraction 
This can be the most time consuming part where you 

need to grab the data from various data sources and 

store it into the staging database. Much of the time 

and efforts are needed in writing a custom program to 

transfer the data from sources into staging database. 

As a result, during extraction, we need to determine 

which database system will be used for the staging 

area and also figure out what are the necessary data 

that are needed before grab it. The declining in cost of 

hardware and storage has overcome the issues on 

avoiding the data duplication and also their worries on 

lack of storage as storing the excessive or unnecessary 

data. However, there is probably no reason to store the 

unnecessary data which had been identified not being 

useful in decision making process. Therefore, there is 

a necessary for extracting only the relevant data 

before bringing into data warehouse [5].  
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3.4 Transformation 
After extracting the data from various data sources, 

transformation is needed to ensure the data 

consistency. In order to transform the data into data 

warehouse properly, you need to figure out a way of 

mapping the external data sources fields to the data 

warehouse fields. Transformation can be performed 

during data extraction or while loading the data into 

data warehouse. This integration can be a complex 

issue when the number of data sources getting bigger. 

 

 

3.5 Loading 
Once the extracting process, transform and cleansing 

has been done, the data are loaded into the data 

warehouse. The loading of data can be categorize into 

two types; the loading of data that is currently 

contained in the operational database and the loading 

of the updates to the data warehouse from the changes 

that have occurred in the operational database. As to 

guarantee the freshness of data, data warehouse needs 

to be refreshed to update its data. Many issues need to 

be considered especially during loading the updates to 

the data warehouse. While updating the data 

warehouse, we need to ensure that no data are loosed 

and also to ensure a minimum overhead over the 

scanning existing file process.   

 

 

4 Development of the hypertension data 

warehouse 
The main function of an ETL tool is to take data from 

many formats, transform and load it into database. 

However, the trend of an ETL tools are evolving as to 

fulfill the requirements. So, the vendors of ETL keep 

on adding the capabilities and functions of their ETL 

tools. Among the changes is to have larger volumes as 

to store more data. One of the reasons for increasing 

data volume is due to the users who want to cull data 

from a wider variety of systems. According to the 

report of evaluating ETL and data integration 

platforms [4], although most of the companies use 

ETL to extract data from relational databases, flat files, 

and legacy systems, a significant percentage shown 

that they wan to extract data from application 

packages, such as SAP R/3 (39 %), XML files (15 %), 

Web-based data sources (15 %), and also EAI 

software (12%) [4].  This can be referring to the 

Figure 2 below.    

 

 

 

 
Figure 2 Types of data source that 

ETL program process [4] 

 

Information is available and easily accessible through 

internet nowadays. Due to the advanced of internet 

technology and the growth of internet users, the 

percentage of extracting data from web-based data 

source will increase. Therefore, ETL tools need to 

support the function of extracting the web-based data 

source. This paper will continue by focusing on 

extracting the web-based data source. 

 

 

4.1 Data source identification 
The data that we grab will be the information on web 

pages which are relevant to general guideline for 

hypertension screening, referral and follow up. To 

narrow down the scope, the data sources that we 

identified through the Google search engine. The 

current keywords that we used in searching the 

information are “management of hypertension”.  
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Figure 3 Result of "management of hypertension" 
 

From Figure 3, the results from Google search are 

over three hundred thousand. We are dealing with a 

significant number of complex data sources which the 

available ETL tools may not support. Hence, we 

choose to develop ETL program.  

 

 

4.2 Extraction 
Two main extractions will be involved, hyperlink 

extraction; as for the data we needed is from various 

data sources, we will crawl each hyperlink from 

search result of Google. For web data extraction part, 

with the concept of storing only the relevant data in 

database, each web page will be filtered to ensure high 

quality of extracted data.  

 

4.2.1 Hyperlink extraction 

Each hyperlink from Google search result is crawled 

and stored as a list of links in database as a root data 

source. 

 

4.2.2 Web data extraction 

From the list of links, we identified out the relevant 

data sources. For relevant data sources that have deep 

resources, web crawler will be used to crawl the deep 

web resources.  

 

 

4.3 Transformation 
While extracting the web pages, we perform data 

mining technique as to find the relevant keywords; 

especially Screening, Referral and Follow up in these 

web page. Text mining is performed to search and 

extract useful information. These relevant keywords 

will be filtered based on the ranking. The tasks we 

performed are summarized as below. 

 

 

Given 

- Web pages content 

- Keywords: screening, referral, follow up 

Find 

- Sentences with relevant keywords 

- Extract the relevant paragraphs or sentences and 

ignore the non- relevant paragraphs and sentences. 

- Group the related sentences or paragraphs 

according to the keywords 

 

 

 

 

 
Figure 4 Result of text mining 

 
Figure 4 shows the result after perform the text mining. 

The relevant data will be grouped according screening, 

referral and follow up. 

 

 

4.4 Loading 

In data loading, we design the table in first normal 

form and partition it as to have better performance 

during SQL selection and updating. The relevant data 
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will be inserted into table in paragraph forms. The 

workflow of the development is shown in Figure 5.  

 

 

 
Figure 5 Workflow of developing hypertension data 

warehouse 

 

 

4.5 Architecture 
In developing this kind of data warehouse, we should 

have these two main basic tables: 
 

a. Table for root data source: Store all unique links 

that gathered from extraction process using power of 

search engine. 

 

b. Table for loading result: Store all data from each 

unique root data source which is after going through 

transformation: filtered and validated with text mining 

process. 

 

Huge amount of root data source must take in 

consideration which application must design in 

multithreading and can run in multiple instances. One 

thread will perform the whole workflow from a root 

data source and lock the root data source using an 

indicator. This is to prevent the next thread from 

processing a root data source that had been processed. 

 

During loading process, data duplication will be 

checked. To minimize overhead in processing of work 

flow, path or URL crawled will stored in separated 

partitioned table. This table is to keep track the URL 

that had been processed.  

  

 
Figure 6 Architecture 

 

 

5 Results 
The main result will be a hypertension disease data 

warehouse which consist all information of guidelines 

for hypertension screening, referral and follow up. 

Part of the result is shown in Table 1.  

 

 

6 Conclusion 
The goal of this piece is to propose a method of 

building a disease data warehouse and sharing the 

knowledge and problems that we had facing during 

the development. This data warehouse will be useful 

especially in health care environment. The data can be 

extracted using various kind of data mining technique 

and used in areas such as decision support, prediction, 

forecasting, and estimation [6]. In health care 

environment, doctors need this up-to-date information 

for diagnosis decision making.  
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Table 1 Result of Hypertension Disease Data Warehouse
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