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Abstract 

This report is aimed at those who are interested in data analysis and data 

blending. Decision making is crucial for an organization to succeed in today’s 

market. Data analysis is an important support activity in decision making and 

is applied in many industries, for example healthcare. For many years data 

analysts have worked on structured data in small volumes, with traditional 

methods such as spreadsheet. As new data sources emerged, such as social 

media, data is generated in higher volume, velocity and variety [1]. The 

traditional methods data analysts apply are no longer capable of handling this 

situation. 

 

Hence scientists and engineers have developed a new technology called data 

blending. Data blending is the process of merging, sorting, joining and 

combining all the useful data into a functional dataset [2]. Some of the well-

known data blending platforms include Datawatch, Microsoft Power Query for 

Excel, IBM DataWorks and Alteryx [3]. 

 

Synergus AB is a consulting company engaged in health economics, market 

access and Health Technology Assessment (HTA) [4]. The company does 

analysis for their clients. Unfortunately the way they work is not efficient. New 

tools and methods need to be applied in the company. The company has 

decided to apply data blending in their daily work. My task in this project was 

to build datasets for analysis and create workflows for future use with a data 

blending platform. For my interest, I did a research on data blending to 

understand how this new technology works. 

 

During the project I have worked with four data sources. These were Microsoft 

Excel worksheet, CSV file, MS Access database and JSON file. I built datasets 

the company needs. I also preceded a case study on data blending process. I 

focused on the three steps of data handling, namely input, process and output. 

After the project, I reached a conclusion that data blending offers better 

performance and functionality. It is easy to learn and use, too. 

 

Keywords data analysis, data blending, HTA 

 



Sammanfattning 

Denna rapport vänder sig till de som är intresserad av data analys och 

datahantering. Belsut fattande är avgörande för en organisation att lyckas i 

dagens marknad. Data analys är en viktig stöd inom beslutfattande och 

tillämpas i många industrier, till exempel hälsovård. I många år har data 

analyster arbetat med strukturerad data i små volymer, med traditionella 

arbetsmetoder såsom kalkyblad. Med nya data källor uppstått, såsom sociala 

media, data är genererad i högre volym, högre hastighet och högre variation. 

De traditionella metoder data analyster använder är inte längre kapabla av att 

hantera denna situation. 

 

Därför har vetenskapsmän och ingenjörer utvecklat ett ny teknologi kallad 

datahantering. Datahantering är en process för att sammanfoga, sortera och 

kombinera all värdeful data till en funktionell dataset. Några av de välkända 

datahanteringsplatformer inkluderar Datawatch, Microsoft Power Query for 

Excel, IBM DataWorks and Alteryx. 

 

Synergus AB är ett konsultföretag engagerad inom hälsoekonomi, marknad 

tillträde, och Health Technology Assessment (HTA). Företaget gör analys för 

deras kunder. Tyvärr är de arbetsmetoder inom företaget inte effektiv. Nya 

verktyg och metoder måste tillämpas inom företaget. Synergus AB har 

beslutat att tillämpa datahantering i deras dagliga arbete. Mitt uppdrag i detta 

projekt var att bygga dataset för analys och skapa arbetsflöde för framtida 

användning med en datahanteringsplatform. För mitt eget intresse, jag 

utförde en studie av datahantering för att förstå hur denna nya teknologi 

fungerar. 

 

Under projektet har jag arbetat med fyra data källor. De var Microsft Excel 

kalkylblad, CSV fil, MS Access databas och JSON fil. Jag byggde dataset 

företaget behöver. Jag också utförde ett fall studie om datahanteringsprocess. 

Jag fokuserade mig på de tre steg inom datahantering, nämligen inmatning, 

bearbetning och utmatning. Efter projektet kom jag till en slutsats att 

datahantering erjuder bättre prestanda och funktionelitet. Det är också lätt att 

lära sig och använda. 

 

Nyckelord data analys, data hantering, HTA 
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1 Introduction 

In this report I am going to present my thesis work that I have performed at 

Synergus AB. The thesis work is a part of my education in the program 

Information- and Communications Technology in KTH. This thesis work is 

about data analysis in healthcare and data blending. The focus of this thesis is 

data blending, which is more technical and more relevant to my education. 

1.1 Background 

Data analysts analyse data from different sources to support decision making 

in an organization. In modern industry, decisions need to be made in a timely 

manner. This is critical for business. 

 

In the last a few years there has been an explosion of data. And the term big 

data has got massive attention. With the new and powerful data sources, data 

are generated in higher volume, velocity and variety. These data sources 

include social network like Facebook and Twitter, traditional business systems 

like transaction records and machine-generated data. Big data has posed a 

challenge to data analysts, as data analysts still use traditional technology like 

spreadsheet to access, cleanse and join data in order to get a deep insight. The 

traditional technology was not designed for big data and is no longer suitable 

for the new trend in data analysis and decision making. Today, an analyst 

spends 60 to 80 percent of her time in preparing data instead of doing the 

actual analysis [2]. The data analysts cannot handle these data with the 

traditional tools, and it takes weeks for the data analysts to prepare the data 

and to answer the relevant questions [2]. 

 

Data blending is a new process that can help data analysts. Data blending can 

be used to extract values from multiple data sources quickly and straight 

forward. This process can also help to discover correlations between the 

different datasets, with less time and expense than traditional data warehouse 

processes [5]. 

1.2 Problem 

Synergus AB is a consulting company with ten employees. The company does 

analysis in health technology for their clients. The company has a lot of raw 

data from different sources and in different formats that have to be analyzed. 

These data are structured, semi-structured and non-structured. 

 

The employees in the company are data analysts and are not trained in 

computer science. The company has to rely on data scientist to manually build 

the dataset they need, which costs fortune and time. In addition, the data 
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scientist doesn’t know the business requirements of the company, which can 

bring fault in the dataset. It has become necessary for the company to apply 

new technology and methods so that they can work on their own and work 

more efficiently. 

 

The company has decided to apply data blending in their work. They are going 

to use Alteryx Designer, a data blending platform. In order to accomplish this 

goal, they need a person with IT background to apply this new technology in 

the company. 

1.3 Research questions 

This project focuses on data analysis and data blending. The goal of this 

project is to apply data blending in the company, and work on the data to 

build datasets and create workflows for the process. 

 

So, in this thesis work, I have a large amount of data in my left hand, and the 

data blending technology in my right hand. After some discussions with my 

supervisor, the general question in this report becomes: How to create a 

compound dataset with data blending? 

 

In order to answer this question, I have to divide it into several sub questions. 

The data handling process consists of three steps: 

 Data Input to the computer 

 Computer Processes the data and turns it into useful information 

 Useful information is Output 

 
Figure 1. Data handling process 

 

Thus, the general question can be divided into three sub questions, which are: 

 Which data sources can be used? 

 Which structure of the composite data should be used/imported to the 

analysis program? 

 How can these data be imported and structured to the new datasets? 
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The term data structure in question 2 means the organization of data stored in 

a table, not the way in which the data is stored on a hard drive. 

1.4 Methodology/Methods 

In this project, I do a research on HTA analysis and data blending. I also learn 

how to blend data using one data blending platform. To answer the research 

questions, I carry on a case study during which I blend data from four data 

sources to understand the data blending process. 

1.5 Delimitations 

Because of the time limitation of the project, I have only worked on four data 

sources. I haven’t explored all the features of the data blending platform, 

either. The license of the data blending platform in the project was expensive, 

and expired at the end of 2015. 

 

The data being processed in this project is about health economics. The lack of 

knowledge in this subject made the work difficult for me. This delimitation 

explains why data analysts need new technology to work on their own. 

1.6 Outline 

 In chapter 1 I present an introduction of this thesis work in which I 

present the background, the research questions and the delimitation of 

the project. 

 In chapter 2 I present the theory background behind the project. 

 In chapter 3 I present the methods used to answer the questions in the 

project. 

 In chapter 4 I present my work during the project. 

 In chapter 5 I present the result of the work in the project. 

 In chapter 6 I discuss the result of my research and the future work. 
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2 Theoretic Background 

In this chapter, I present some background knowledge behind the project. The 

purpose of this chapter is for the readers to have a basic understanding of the 

subjects handled in this thesis work. I explain what Health Technology 

Assessment (HTA) is and what it can contribute to the public healthcare. And 

I focus on big data challenge on healthcare information system and data 

blending. 

 

I start my research on Health Technology Assessment and data analysis 

because these are the main business activities of Synergus AB and what the 

data I processed in the project is about. Then I do a research on big data, 

which is the challenge that a lot of data analysts are facing. At the end I focus 

on data blending, which is a solution to the problems and challenges that 

Synergus AB and many other organizations are facing. 

2.1 Health Technology Assessment (HTA) 

Introduction of new and often more expensive methods in healthcare means 

increased pressure on healthcare’s resources and increased costs. Higher 

requirements have been raised that medical methods should not only be 

effective but also be cost-effective, which means that the added value of a 

method exceeds the additional cost [6]. 

 

Health Technology Assessment (HTA) is a way of assessing the ways science 

and technology are used in healthcare and disease prevention [7]. It refers to 

the systematic evaluation of properties, effects and impacts on health 

technology [8]. HTA acts as the bridge between evidence and policy. HTA was 

first used in USA in 1970s by Office of Technology Assessment (OTA). Many 

countries have adopted Health Technology Assessment in making policies in 

healthcare. In Sweden, the HTA organizations include Statens beredning för 

medicinsk utvärdering (SBU) and Tandvårds- och läkemedelsförmånsverket 

(TLV) [6]. 

 

During time, HTA has got a clearer relation with resource allocation. 

Nowadays, evaluation of cost-effectiveness is central in connection with 

decisions about reimbursement of medicine and clinical guidelines. In Sweden, 

TLV has since 2002 been using cost-effectiveness as a criterion for deciding if 

certain drugs should be subsidized or not. While SBU, formed in 1987, makes 

a systematic review of the best available scientific evidence in order to 

evaluate and apply new methods in healthcare. 
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In the middle of 2000, individual county council has begun to show interest in 

systematical evaluation of medical methods. Examples of county councils 

include county council in Östergötland, Västra Götlandsregionen, Örebro and 

Stockholm. 

2.2 Big data and healthcare information system 

Big data has become a buzzword in the computer community. It is deemed the 

solution in many decision making scenarios. New business insight can be 

achieved. More complex analysis can be done with big data solutions. Many 

industries have applied big data solutions, and healthcare is one of these. 

 

Healthcare information system is a complex system. The system develops 

together with the development of the medical technology and information 

technology. 

 In 1960s, the main data of interest were Medicare and Medicaid data. 

The computers were mainframes which were large and expensive. The 

applications that arose were shared hospital accounting systems. 

 In 1970s, better communication between departments and discrete 

department systems became necessary. Computers were small enough 

to be installed in a single department. As a result, department system 

proliferated. But these systems were still isolated. 

 In 1980s, healthcare drivers were heavily tied to DRGs (Diagnosis 

Related Groups) and reimbursement. Hospitals needed to get 

information from both clinical and financial systems. At the same time, 

personal computers had entered the market and internet emerged. An 

integrated financial and clinical system was created. 

 In 1990s, the need to integrate hospitals, providers, and managed care 

had arisen. Hospitals had access to distributed computing systems and 

networks. An integrated delivery network (IDN)-like integration was 

created. 

 In 2000s, the main healthcare drivers were more integration and the 

beginnings of outcomes-based reimbursement. We now had enough 

technology and bedside clinical applications installed to make a serious 

run at commercial, real-time clinical decision support [9]. 

 

Table 1 shows the development of the healthcare information system in the 

last 50 years. 
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Decade Healthcare Drivers IT Drivers Resulting HIT 

1960s  Medicare/Medicaid  Expensive 

mainframes 

 Expensive 

storage 

 Shared hospital 

accounting 

systems 

1970s  Hospital-wide 

communications 

(ADT, OC, Bed 

Control) 

 Broadened 

administrative 

systems 

 Departmental 

systems processing 

 Smaller 

computers 

 Improved 

terminals and 

connectivity 

 Expanded 

financial and 

administrative 

systems (PA, GA, 

HR, MM, 

OP/POB) 

 Results review 

 Selected clinical 

automation (Lab, 

MR, RX) 

1980s  DRGs  Networking 

 Personal 

computers 

 Cheaper storage 

 Independent 

software 

applications 

 Integrated 

financial and 

clinical (limited) 

systems 

 Managed care 

financial and 

administrative 

systems 

 Departmental 

imaging (limited 

systems) 

1990s  Competition, 

consolidation 

 Integrated hospital, 

provider, and 

managed care 

offering 

 Broadened 

distributed 

computers 

 Cheaper 

hardware and 

storage 

 Expanded 

clinical 

departmental 

solutions 

 Increased IDN-

like integration 

 Emergence of 

integrated EMR 

offering 

2000s  More integration 

 Beginnings of 

outcomes-based 

reimbursement 

 More of 

everything 

 Mobility 

 Emerging cloud 

computers 

 Emerging, 

broad-based 

clinical decision 

support 

 Broad 

operational 

departmental 

systems with 

EMR integration 

 Emerging data 

warehousing and 

analytics 

solutions 

Table 1. Healthcare information system development [9] 

 

The challenges in the healthcare information system are many. The data 

sources can include clinical systems, financial systems, and patient 
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satisfaction systems among others [9]. There are also problems associated 

with the healthcare information, which are: 

• Entities involved in the healthcare information management look at 

their own internal issues. Many hospitals manage the data inside the 

hospital. Sometimes the different systems in a hospital don’t share 

data. 

• In the medical research area. Researchers do a clinical trial with a 

certain number of patients. The researcher gets the data and analyses 

it. Then the data are stored in a dormant, protected state and are not 

reused. 

• Much of the healthcare information is in text form. 

• The privacy issue. Privacy is always an issue with data. Nobody likes 

her personal information to be accessible to others. Healthcare data is 

much more sensitive. The data is not only about the patient’s personal 

information but also about the human body. One example is that 

Google has broad ambitions in healthcare. A document by New 

Scientist has recently revealed that Google AI has access to a huge haul 

of NHS (UK’s National Health Service) patient data [10]. 

2.3 Life as a data analyst 

The employees of Synergus AB work with data analysis. Data analysis is 

important for decision making, especially when competition is extremely hard 

in the market today. 

 

Data analysts have become a more important role in an organization because 

data analysts work from within the business perspective. They know the 

business requirements better than others [2]. But with the data getting bigger, 

faster and more diverse, and the requirements to a data analyst getting higher, 

data analysts face a tough challenge. 

 

As an example, to answer a question like “What public healthcare services 

should be provided to a town with less than 100 residents, where 70% of them 

are over 50 years, with long term sick leave, and whose income is more than 

50,000 crown per month?” requires data from multiple sources. 

Unfortunately not all the data needed are present to the data analysts. The 

data may be stored in a spreadsheet, in a database or in a cloud. And the data 

is always dirty, which means it contains unnecessary data and needs 

cleansing. 

 

Studies has shown that a data analyst spend 60 to 80 percent of her time 

preparing data, instead of doing the actual analysis. And a data analyst may 

not have the required technical skills. As the business questions getting more 
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difficult, requiring more complex algorithms or larger amounts of data, data 

analysts often seek help of IT experts. IT experts can help data analysts to: 

 Identify, cleanse and prepare relevant data from irrelevant data 

 Join data from multiple sources 

 Develop complex algorithm and programs to process data based on 

business criteria 

 Perform the computational analysis 

 Format and display the results in a usable format 

 Automate the process, so the same question can be asked again as 

needed [2] 

 

Working together, data analysts and IT do accomplish more, but this 

relationship has some downsides: 

 Reliance on IT for support introduces long delay because IT staff is 

seldom able to assist immediately. 

 Maintaining the requisite large, high skilled IT staff is expensive. 

 Many tools used by IT are expensive and complex. 

 IT staff’s knowledge of business rules is weak. Their lack of business 

knowledge may introduce mistakes in the data [2]. 

 

So, new and self-service tools are desirable for the data analysts to work on 

their own. 

2.4 Data blending 

Before I explain what data blending is, I would like to explain the concepts 

data source and data structure. A data source is simply the source of the data. 

It can be a file, a database or even a real time data feed [11]. Data structure 

means a particular of organizing and storing data on a computer [12]. 

Example of data structures include array, linked list. I am not going to handle 

this in this report. In this report, the data structure means the organization of 

data in a spreadsheet, in a database, in a JSON file, etc. 

 

Data blending is the process of merging, sorting, joining and combining all the 

useful data into a functional dataset [2]. This process begins with gathering 

data from different data sources. Once the valid sources are located and 

loaded, the next step is to combine all useful data into a dataset and cleanse 

the unnecessary data. Figure 2 shows this process. 
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Figure 2. Multiple data approaches of data blending [2] 

 
The steps involved in data blending include: 

 Data Acquisition, identify and obtain access to data sources. 

 Joining data, combine the data for further use and analysis. 

 Data cleansing, redesign the data into a functional set and remove any 

bad data. 

These three steps can be repeated as many times as needed until a desired 

dataset is created. 

 

There are also three purposes with data blending. The first purpose is to reveal 

the deeper insight of the data. More knowledge can be obtained from multiple 

data sources. The second purpose is the capability of adding accurate data in a 

timely manner. Third, data blending can improve the decision making skills of 

a decision maker in an organization [5]. 

 

Big data poses a challenge to data analysts. With the explosion of cheaper 

computing power and new information technologies, the data are generated in 

a higher volume, velocity and variety. For example, there are 30 billion pieces 

of information shared on Facebook each month [1]. The data is no longer of 

traditional type. New data include human-sourced information, process-

mediated data, machine-generated data, etc [13]. And the data can be 

structured, semi-structured and non-structured. 

 

Data blending can be a strategy to big data challenge. New data blending tools 

can extract, transform and load data in a different way than the traditional 

methods such as spreadsheets and relational databases. 

2.5 Gartner Magical Quadrant for Business Intelligence and 

Analytics Platforms 

Gartner’s “Magical Quadrant for Business Intelligence and Analytics 

Platforms” published in February 2016 has assumed that by 2018 most 
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business users and analysts in organizations will have access to self-service 

tools to prepare data for analysis as a part of the shift to deploying modern 

Business Intelligence platforms [14]. 

 

The “Magical Quadrant for Business Intelligence and Analytics Platforms” also 

assesses the data analytics platforms available in the market based on five use 

cases and 14 critical capabilities. 

 

The five use cases include: 

 Agile Centralized BI Provisioning 

 Decentralized Analytics 

 Governed Data Discovery 

 Embedded BI 

 Extranet Deployment 

 

The 14 critical capabilities are grouped in 4 categories and these are: 

Infrastructure 

 BI Platform Administration 

 Cloud BI 

 Security and User Administration 

 Data Source Connectivity 

 

Data Management 

 Governance and Metadata Management 

 Self-contained Extraction, Transformation and Loading (ETL) and 

Data Storage 

 Self-service Data preparation 

 

Analysis and Content Creation 

 Embedded Advanced Analytics 

 Analytic Dashboard 

 Interactive Visual Exploration 

 Mobile Exploration and Authoring 

 

Sharing of Findings 

 Embedded Analytic Content 

 Publishing Analytic Content 

 Collaboration and Social BI 

 

According to the “Magical Quadrant for Business Intelligence and Analytics 

Platforms” (Figure 3), there are 24 platforms available in the market today. 
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Alteryx Designer, the platform which I used in this project, is among the 

leader platforms. 

 
Figure 3. Magical Quadrant for Business Intelligence and Analytics 

Platforms [14] 
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3 Methodologies and Methods 

In this chapter I present the platform and data sources used in the project. I 

also present the method used and the design of the research. 

 

In this project, I use Alteryx Designer to extract, merge and join data from 

different data sources and of different structures. The different data sources 

include spreadsheet, CSV file, Microsoft Access database and JSON file. 

3.1 Data blending platform 

3.1.1 Alteryx Designer 

Alteryx Designer is the platform used for data blending in this project. 

According to the report “Gartner 2015 Magic Quadrant for Advanced Analytics 

platforms” from Gartner, “The tool provides a modern UI with drag-and-drop 

functionality for the R language, and scalable performance through its 

partnership with Revolution Analytics and recent support for Apache Spark” 

[14]. 

 

Alteryx Designer enables analysts to blend intern, third-party and cloud data. 

The work is done in a workflow and no programming is needed. This makes 

the work easier for analysts. 

3.1.2 R 

Alteryx Designer is designed and developed using R language to perform data 

blending. R is a programming language and software environment for 

statistical computing and graphics [15]. Figure 4 shows some basic syntax of R 

language. 

 
Figure 4. Basic syntax of R 

https://en.wikipedia.org/wiki/Programming_language
https://en.wikipedia.org/wiki/Statistical_computing
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3.2 Data Sources 

The data sources to be worked on in this project are statistic data about 

medical procedures from different countries and years. These data sources are 

not categorized as big data. These data sources include: 

• Spreadsheet 

• CSV file 

• Microsoft Access database 

• JSON file 

3.2.1 Spreadsheet 

A spreadsheet is an interactive computer application program for 

organization, analysis and storage of data in tabular form [16]. Spreadsheet is 

still widely used in analytics. A study from Harvard Business Review Analytic 

Services shows that 92 percent of analysts join the research say their 

organization uses spreadsheets as a data source [17]. 

3.2.2 CSV file 

A CSV (comma-separated value) file stores tabular data (numbers and text) in 

plain text. Each line of the file is a record. Each record consists of several 

fields separated by commas. CSV format is best used to represent sets of 

records and is a common data exchange format [18]. 

3.2.3 Microsoft Access database 

Microsoft Access is a database management system. The data for the project 

are saved locally in .mde and .accdb files. 

3.2.4 JSON file 

JSON (JavaScript Object Notation) is an open standard format that uses 

human-readable text to transmit data objects consisting of attribute–value 

pairs [19]. It is a light weight and highly portable data-interchange format. 

JSON is like XML in many ways, but is lighter than XML. JSON is also easier 

to read by humans and easier to parse and generate for machines. Figure 5 

shows an example of JSON file. 

https://en.wikipedia.org/wiki/Computer_application
https://en.wikipedia.org/wiki/Data
https://en.wikipedia.org/wiki/Table_(information)
https://en.wikipedia.org/wiki/Tabular
https://en.wikipedia.org/wiki/Plain_text
https://en.wikipedia.org/wiki/Open_standard
https://en.wikipedia.org/wiki/File_format#Chunk-based_formats
https://en.wikipedia.org/wiki/Human-readable
https://en.wikipedia.org/wiki/Attribute–value_pair
https://en.wikipedia.org/wiki/Attribute–value_pair


17 
 
 
 
 

 
Figure 5. A JSON file 

 

A JSON file can be queried with JSONiq, a JSON query language. Figure 6 

shows how a simple JSONiq query looks like. 

 
Figure 6. A JSONiq query example 

3.3 Work method 

3.3.1 Pilot study and training 

Pilot study is an important part in every project. HTA, data analysis and data 

blending are all new subjects to me. To learn these subjects in depth require 

time and work. It is important to start the study in the early stage of the 

project. I spent two months studying HTA, big data and data blending. 
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Data blending and the data blending platform used in this project are new to 

me and the employees in Synergus AB. In order to carry out this project, I and 

other two employees took training with an expert hired by the company. 

During the training, we went through the steps of importing raw data into the 

data blending platform, changing the data type, adding additional fields to the 

dataset, and so on. There were three trainings of totally twenty hours. 

3.3.2 Case study and the design of research 

Basically, a case study is an in depth study of a particular situation rather than 

a statistical survey. It is a method used to narrow down a very broad field of 

research into one easily researchable topic [20]. Case study can be both 

quantitative and qualitative depending on the research. Case study is usually 

applied in social science. In this project, I don’t have the opportunity to test 

data blending with all data sources. So I apply case study research method on 

my research to test data blending with a few specific data source. 

 

Before the start of the research, I define the goal and research questions for 

this study and determine the required skills. New knowledge and skills need to 

be learned. When I have started with the research, I use direct observation 

and participant observation as data collection method, which means I work on 

data blending myself and observe the process of the data blending platform 

processing data from specific sources. 

3.3.3 Methods for research questions 

Below I present the research questions in this thesis and the methods used to 

solve them. 

 

Question 1: Which data sources can be used? 

In order to answer this question, a literature study was conducted on data 

blending. There were relatively few literatures about the subject. In order to 

find out which data sources are supported by the data blending platform, I 

used internet as a major source of information.  

 

Question 2: Which structure of the composite data should be used/imported 

to the analysis program? 

In order to answer this question, I examined through different test to find out 

how data from a specific data source can be imported to Alteryx Designer, 

with focus on whether it was possible to import raw data and how to do it. 

 

Queston 3: Hur should the data be imported and structured to the new 

dataset? 



19 
 
 
 
 

In this project, I was going to build a dataset with data from multiple sources.  

The data was about diseases in different European countries. The original data 

was statics from static agency in respective country. They were structured data 

stored in spreadsheet, CSV file and database. Each file had a column named 

ICD (International Classification of Diseases) code as an identification of 

diseases. The International Classification of Diseases is the standard 

diagnostic tool for epidemiology, health management and clinical purposes 

[21]. I was going to combine all these data into a dataset that can be used in 

analysis. During the work, I was going to show the algorithm and show how 

this was done with Alteryx Designer. 
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4 Data Blending with Alteryx Designer 

In this chapter I present my work with data blending. In order to answer 

question 2 and 3, I worked with the data that Synergus AB has access to. 

4.1 Installation of Alteryx Designer 

Before starting with the project, the software needs to be installed on the 

computer. Alteryx Designer is not free software. A license is required. A 1-year 

subscription per user per computer costs 4,940 euro. A 14-day free trial is 

available. Two 60-day licenses are purchased for this project and installed on 

my computer and another one. One long-term license is installed on one 

computer inside the company. 

4.2 Importing and processing data 

4.2.1 Spreadsheet 

Synergus AB has a large amount of data stored in Microsoft Excel files. These 

data are statistics about diseases in different countries per year. Every single 

file contains more than 10,000 records. All these data needs to be cleansed 

and stored in a single dataset. 

 

My first task is to import data stored in a spreadsheet. A part of data is shown 

in Figure 7. 

 
Figure 7. Spreadsheet example 
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The data in figure 6 is about the operations finished in UK year 2002. As 

shown in the figure, the table contains many fields. The final dataset should 

include the field “OPCS code”, “Volume”, “Year” and “Country” only. OPCS 

code is the procedural classification used in hospitals in UK. Other data in the 

spreadsheet are not relevant for the dataset, so they are not imported to 

Alteryx Designer. When importing, Alteryx Designer sets all data type to string 

by default. With the tools provided by Alteryx Designer, I can easily change 

the data by dragging the tool into the workflow and configuring it. For 

example, a number is separated by a comma if it is larger than 999 in UK. The 

number 2,445 will not be recognized by the tool. The data loses accuracy if I 

just change the data type. The number 2,445 becomes 445 and introduces 

fault in the data. I use the “Formula” tool  to remove the comma so the data 

accuracy is not lost. The fields “Year” and “Country” are not presented in the 

original data, so they are appended to the dataset. These two fields are created 

with the “Text Input” tool . 

 

As I am blending the data in Alteryx Designer, I work with a copy of the 

original data in the computer’s memory. And the result of the workflow is also 

in the computer’s memory. So I can do anything with the data without 

worrying about changing the original data by mistake. When the result is as 

desired, I export the dataset to the company’s SQL database server using the 

OleDB connection because the configuration is saved in the workflow, so that 

the workflow can be run on another computer. The workflow is saved so that 

the process can be repeated if needed. And I can add notes for each step in the 

workflow, so that other people understand what each step is about. Figure 8 

shows the workflow importing, formulating and exporting the result to the 

database. 

 
Figure 8. Alteryx workflow blending spreadsheets 
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Below I explain what each step in this workflow is doing. The first tool used in 

the workflow is the “Input Data” tool . In this tool, I can choose to import 

data from file, database or Hadoop HDFS connection. After I choose the Excel 

file, there are a few options I can make. For example I can choose how many 

records I want the dataset to contain. The second tool I used is the “Select” 

tool . After the first step, the field names are set to “F1”, “F2” by default. 

Using this tool, I can choose which fields to be present in the dataset and I can 

modify the field name and data type. In this step, I change the field names to 

desired values. The third tool I use is “Sample” tool . With this tool I can 

choose how many records I would like to have in the dataset. In the source 

data, the first a few rows are explanation of the data and not relevant, so I 

choose to skip the first a few records. At the end of the table in this Excel file, 

there is some extra information which is not needed. I use the “Filter” tool  

in next step to filter out these rows. The fifth step is that I use the “Multi-Field 

Formula” tool  to remove the “,” in all the numbers so that all data remain 

accurate. After this step, I use “Select” tool again to convert all fields to their 

proper data type. There are “_” values, which indicate null value in this file. In 

order to remove these from the data set, I use the “Formula” tool  to remove 

the “_” values from the dataset. Then I use the “Text Input” tool  and 

“Append Fields” tool   to add two additional fields “Year” and “Country”. In 

this workflow, I use “Browse” tool  to control that output of each step is as 

desired and no fault is introduced. Finally I export the finished data set to the 

company’s database server using the “Output Data” tool . 

4.2.2 CSV file 

The CSV file that I work with is stored on the company’s website. Alteryx 

Designer can download the file with the “Download” tool . Before I can 

download the file I need to point to the webpage. The importing is 

accomplished with the “Text Input” tool followed by the “Download” tool . 

I write the webpage’s address where the file is stored in the “Text Input” tool 

 and run the workflow. The CSV file is downloaded and imported into the 

Alteryx Designer. After downloading the file, the data in the file is stored in a 1 

x n table. I need to parse the data to split the line to multiple records. The 

source data uses “;” as a delimiter. When importing, I choose the delimiter so 

the data is in a tabular form. The desired dataset requires the one field with 

the text “……/……/……” to be split to multiple fields. I use the “Text to 

Columns” tool  to split the text into fields. The rest of the workflow is the 

same as the one with spreadsheets. Figure 9 shows the Alteyx workflow that 

parses CSV file. 
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Figure 9. Alteryx workflow with CSV file 

4.2.3 MS Access database 

To import an MS Access database into Alteryx Designer is not the same as to 

import a file from the hard disk. I need to configure the ODBC connections 

before importing. I configure the USER DSN in ODBC administrator to make 

sure the MS Access connection point to the Access database on the hard disk. 

Figure 10 shows the configuration. And figure 11 shows the workflow. 

 
Figure 10. Configuration of User DSN 
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Figure 11. The workflow for MS Access database 

 

In this workflow I first import the data from the database after the 

configuration. There is no need to set the data type of the fields as the data 

types are defined in the database already. 

4.2.4 JSON file 

JSON is semi-structured as XML. In Alteryx Designer there is a “JSON Parse” 

tool  that can be used to parse the JSON file. A JSON file can be transformed 

into a CSV file and be parsed the same way as CSV files. In this case, I use 

another tool to parse the JSON file in the company. Figure 12 and figure 13 

shows the JSON file and the workflow. 

 
Figure 12. The JSON file 
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Figure 13. Alteryx workflow for JSON file 

 

The result of this workflow is a dataset with HTA reports in the company and 

the web address of these reports. 

4.3 Building dataset 

When making a decision based on data and facts, the decision maker should 

make it clear what question needs to be answered and what data is needed in 

the analysis. The dataset to be built in the project is about diseases in different 

European countries. The dataset should contain the fields “ICD-10 code” 

which means ICD code 10th version, “Volume”, “Gender”, “Age 0 – 3”, …… , 

“Total”, “Country”, “Year”. This dataset can be used in analysis about diseases 

based on different criteria. The data sources for building this dataset are 

statistics from statistic agency from respective country. The data are 

structured and stored in spreadsheet, CSV file and database. The algorithm for 

building the dataset is simple as the data are structured. The workflows are 

the same as those processing spreadsheet, CSV file and database.  
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5 Result 

5.1 Question 1 

After the study of data blending and the data blending platform used in this 

project, I acquired valuable knowledge of this new technology. Data blending 

supports most new data sources today, especially cloud data sources. It also 

supports traditional data sources like spreadsheet. Table 2 shows a part of a 

list of data sources supported by Alteryx Designer. The complete list of 

supported data sources is shown in the appendix. 

Vendor Data Sources 

Adobe Adobe Analytics 

Alteryx Alteryx Database file 

Alteryx Calgary Database file 

Alteryx Spatial Zip file 

Alteryx Web 

Amazon Amazon Aurora 

Amazon Resshift 

Amazon S3 

ASCII ASCII 

Apache Hadoop Apache Avro 

Cassandra 

Hadoop Distributed File System (HDFS) 

Hadoop Hive 

Spark 

Table 2. Supported data sources [22] 

5.2 Question 2 

During the project I worked on data that Synergus AB has access to. The data 

sources tested included Microsoft Excel file, CSV file, Microsoft Access 

database and JSON file.  

 

The spreadsheets could be imported to Alteryx Designer directly. It only 

requires selecting the file within the “Input Data tool”. The data blending 

platform could create a table of data in its workspace. 

The importing of CSV file on hard drive was straight forward as spreadsheet. 

But to download a file from a webpage needs other approaches. Alteryx 

Designer provides a way to download the file from internet.  

 

Alteryx designer can import data from a database. In this project I tested 

importing data from a Microsoft Access database. The configuration was 

trickier. I needed to configure the ODBC Data sources first. After the 
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configuration, choosing the option of connecting to an “odbc:DSN=MS Access 

Database” in the data input tool, the database was imported to the data 

blending platform. 

 

JSON files are also straightforward to be imported to the data blending 

platform. Table 3 shows the result of importing. 

Source Import Measure 

Excel file Yes Direct 

CSV file on hard drive Yes Direct 

CSV file on internet Yes Download to the data 

blending platform 

Microsoft Access Yes Configuration of “ODBC 

data sources” 

JSON Yes Direct 

Table 3. Result of importing data from different data sources 

5.3 Question 3 

After the project, a dataset was built. It is a table that contains information 

about diseases in European countries. So far there are data from eight 

countries in the dataset. The dataset contains more than 10 GB data. A part of 

the dataset is shown in the appendix. . The clients of Synergus AB can use this 

dataset to answer the question like “How was the development of 

rhinosporidiosis for middle age male in the last ten years in Sweden?”.  

 

In order to build a dataset, the first step is to define what data is needed. This 

requires that data analysts are familiar with business requirement of the 

organization. The next step is to define the data source and get access to it. 

The statistical data in the project were purchased from respective statistics 

agency. The third step is to cleanse, join and merge data into a dataset. The 

algorithm for building the dataset is simple and the workflows are identical 

with those with spreadsheet, CSV file and database.  
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6 Discussion and analysis 

In this chapter I discuss the challenge to the project. I discuss the work and 

the result of the research. At the end I make an advice for the future work. 

6.1 The project 

I started the project in November, 2015. By that time, I only knew that I was 

going to work with data.  

 

The toughest challenge of the project was to decide the subject of the research. 

Data analysis, big data and data blending were all new subjects to me. I 

decided to write about data analysis and big data in first place, but this subject 

didn’t fit. After a long discussion with my supervisor, I decided to focus on 

data blending. The questions to be answered in the project had also been 

changed many times. 

 

The company’s goal with the project was different from mine. For the 

company, the most important was that the data inside the company were 

processed and datasets were created. The workflow processing the data should 

also be saved so that the process can be repeated when needed. By the time I 

finished the project, I had blended more than 10 GB data, which most of them 

were structured data. One dataset about medical procedures in different 

countries in Europe in the last a few years was created. The workflows created 

during the project were also saved. The company’s goal was achieved. 

 

During the project I tried to answer the questions concerning data blending. I 

studied six cases. Four of them are about data input, and the other two are 

about data processing. The questions were answered. 

 

6.2 Case study 

Case study research method is suitable for research project with few 

resources. According to the internet and some literature, data blending was 

designed and developed for data from all kinds of sources and of all kinds of 

structure. An ideal approach to study data blending is to test each data source 

that is supported. I chose case study as my research method because the 

available data sources for the project were limited. When designing the case 

study, I chose observation as the main data collection method as nobody in 

the company had worked with data blending before. During the project, I 

studied four data sources that were available. And for each data source, I 

studied how the data was imported and the steps taken to create a functional 

data set for analysis. I am satisfied with the result I got from the study. 
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The result of the case study might not give a complete picture of data blending 

technology. On the other hand, the result of the research revealed some aspect 

of the technology, and maybe more interesting for the readers. 

 

6.3 The results of the project 

Which data sources can be used? 

In order to find out which data sources are supported by data blending, I 

simply searched information on the internet. On Alteryx’s website I found a 

list of supported data sources. The table in appendix is a complete list of the 

supported data sources. The question was answered. 

 

Which structure of the composite data should be used/imported to the 

analysis program? 

During the project, I imported data from four data sources. Data in Microsoft 

Excel file, MS Access database and CSV file were structured while data in 

JSON file were semi-structured. I tested more than 10 GB data from these 

data sources all the data were possible to be imported to the data blending 

platform. The workflows and the table in previous chapter show the result of 

the case study and answer the question. 

 

How can these data be imported and structured to the new datasets? 

After having learned the business requirement of Synergus AB and being clear 

about which data is needed, I was able to start building the dataset by 

cleansing, merging, joining the data. The work has shown it possible to build a 

dataset with structured data from multiple data sources.  

6.4 Conclusion about data blending 

Data blending is a technology which I believe can release the burden from the 

shoulder of a data analyst. During the project, I found it easy to use and the 

process was quick. It took me half day to blending 10 files with more than 

10,000 records in each file. The graphic interface made it clear what was 

happening in each step. Most important, no coding was required when 

blending data. This makes the work easier for a data analyst. Although the 

data blending platform is expensive and costs 4940 Euro per year, it is still 

worth applying data blending.  

6.5 Benefits, Ethics and Sustainability 

Making decision quickly and correctly is crucial for an organization in today’s 

market. Data analysis can offer a support in decision making. That’s why 

many companies have applied data analysis in decision making. With the 
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increasing data and more complex questions, a data analyst spends weeks 

preparing data instead of doing analysis, which is very inefficient.  

 

My thesis was about data blending, a technology designed for processing data, 

especially big data. During the project, I carried a responsibility of showing 

how data blending works on data of different structure and from different data 

sources with its graphic interface. 

 

Introducing a new technology to an organization always means some risk. 

After my work with the data inside Synergus AB, it has proven that data 

blending is more efficient and easier to learn.  

6.6 Future work 

In this project, I did a case study on data blending. I only tested data blending 

with Microsoft Excel file, CSV file, MS Access database and JSON file. In the 

future, I may test other data sources and study in detail how data blending 

process these data. 
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Appendix A 

Supported data sources 

Vendor Data Sources 
Adobe Adobe Analytics 
Alteryx Alteryx Database file 

Alteryx Calgary Database file 
Alteryx Spatial Zip file 
Alteryx Web 

Amazon Amazon Aurora 
Amazon Resshift 
Amazon S3 

ASCII ASCII 
Apache Hadoop Apache Avro 

Cassandra 
Hadoop Distrubuted File System (HDFS) 
Hadoop Hive 
Spark 

Autodesk Autodesk 
Cloudera Cloudera Impala 

Hadoop Hive 
Hadoop Distributed File System (HDFS) 

CSV Comma Separated Value 
Databricks Databricks 
DataStax DataStax Enterprise, DataStax Community 
dBase dBase 
ESRI ESRI File GeoDatabase 

ESRI Personal GeoDatabase 
ESRI Shapefile 

EXASOL EXASOL 
Foursquare Foursquare 
GIS GIS 
Google Google Analytics 

Google BigQuery 
Google Eearth/Maps 
Google Sheets 

Hortonworks Hadoop Hive 
Hadoop Distributed File System (HDFS) 

HP HP Vertica 
IBM IBM DB2 

IBM Netezza/Pure Data Systems 
IBM SPSS 

MapInfo MapInfo Professional Interchange Format 
MapInfo Professional Table 

MapR Hadoop Hive 
Hadoop Distributed File System (HDFS) 
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Marketo Marketo 
Microsoft Microsoft Azure SQL Data 

Microsoft Azure ML Text Analytics 
Microsoft Access 2000-2003 
Microsoft Excel 1997-2003 
Microsoft Excel Macro Enabled 
Microsoft Office Access 2007, 2010, 2013, 2016 
Microsoft Office Excel (Microsoft Excel 2007, 2010, 
2013, 2016) 

MongoDB MongoDB 
MySQL MySQL 
Netsuite Netsuite Suite Analytics 
OpenGIS Geography Markup Language 
Pivotal Pivotal Greenplum 
PostgreSQL PostgreSQL 
Qlik QlikView 

Qlik Sense 
Salesforce.com Salesforce 

Salesforce Wave 
SAP SAP Hana 

Sybase Adaptive Server Enterprise 
Sybase SQL Anywhere 10 

SAS SAS 
SQLite SQLite 
SRC Geography SRC Gepgaphy 
Tableau Tableau Data Extract 

Alteryx Web Data Connector for Tableau 
Publish to Tableau Server 

Teradata Teradata 
Teradata Aster 

Twitter Twitter 
XML XML 
Zip Files Zip Files 
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