
Thematic Semester on Big Data 

 

Pre-requisites 

Basic database skills, Basic programming skills, basic skills mathematics 

 

Introduction 

Big Data is a hot topic. The use of ICT is so widespread that both government and industry are overwhelmed 

by large amounts of data. One may think of crime prevention, Recommendation engines ( Amazon, Netflix), 

Twitter trend analyses, Search engines, Google cars. 

Learning goals: 

• decide if something is a Big Data issue or a more traditional Data Warehouse / Business 
Intelligence issue  

• decide is there is a real business case related to the solution of a data issue.  

• to advise on the required tools for traditional data issues  ( ETL, DWH, cubes). 

• to advise on the required tools for  Big Data issues ( NoSQL, Hadoop, Mahout, R).  
to advise on the tight visualisation to be used for the analyses made 

• build traditional data warehouse solutions 

• build new Big Data solutions 

• to carry out (complex) data analyses 

• to present the outcome of the analyses using the right tools  

• to advise on the way in which Big Data solutions can be migrated to an existing Business 
Intelligence environment  
 

 

Project and courses 

The thematic semester consists of one project and 4 courses. 

- The project     11 ECTS 

- Business studio     4 ECTS 

- Data Engineer and Data Scientist  8 ECTS 

- Data Visualization    4 ECTS 

 

The following electives are offered to earn the full semester load of 30 ECTS or more 

• English Writing  1 ECTS 

• Intercultural Skills 2 ECTS 

• Survival Dutch  2 ECTS 

  



 

Project Big Data (11 ECTS) 

Project description   

• Solve real life data problems ( both Big data and classical data warehouse problems), like 
o Periodical performance overview 
o Ad hoc querying on exceptional behaviour 
o Recommendation on the web 
o Fraude detection 
o … 

• A minimal solution would involve: 
o Initial business case 
o Getting data 
o Preparing data 
o Storing data 
o Analyzing data 
o Presenting results 
o All, well documented and accounted for 

 

Project activities using SCRUM as leading framework 

• Working together in groups ( maximum would 5 students) 
• Workshops  

Since Big data projects tend to start up slowly, scheduled hours for the project will increase during the semester 

   

Much alike all project assessment within HBO_ICT, the final grading is a mixture of 3 

components 

• Product, the  group result 
• Technical assessment, individual check on technical skills 
• Proces assessment , group check on inidividual contributions to the project resulting in a 

individual grade 

Aims: 

Upon successful completion of the module, students will be able to: 

Knowledge and Understanding 

• Classify a data problem as being Big or not 



• Account for an appropriate way of staging and storing the data 
• Account for a design to store the data, even if it concerns socalled unstructured data 
• Occasionally, build ETL packages to load data into an appropriate storages system 
• Occasionally, build reports on classical data warehouse 
• Occasionally, analyze data with modern tooling if needed 
• Classify a Big Data Analysis problem and select one or more adequate algorithms to solve it 
• Account for an appropriate way of visualizing the outcome of the data analysis  
• Account for all kinds of legal issues involved 

In completion, students will have the following professional or transferable skills: 

 Professional Skills 

 Advising customers on all kinds of data issues ( transport, storage, analysis) 

• Looking into new technologies 
• Investigate in depth one or more new technologies 
• Using adequate tooling for transporting, storing and analysing data 

Relation to professional practice 

There is a growing need for professionals capable of analyzing data sets. Basic understanding of 

datamining algorithms and tooling is therefore needed 

  



 

Course: Business Studio (4 ECTS) 

Business Studio provides insight in:  

•  the basic principles of Business Intelligence: 

o Information requirements analysis  

o Data Warehouse framework  

o Star scheme modeling  

o BI-tooling and architecture  

o The organization of BI  

  

• Possibility of new innovative business models  
• Competitive advantages through new insights  
• Detecting fraud  
• Required business culture and expertise  
• Big Data and different (Enterprise) architectures  
• Implementing BICC/BDCC including roles  
• Compliance  
• Data management  
• Business Case 
• Big Data Governance (Maturity) Framework (IBM)  
• Ethics:  

o  Code of behaviour for data workers 
o Education about Big Data  
o Transparency regarding to data management 
o  Data protection  

• Privacy:  
o Flavours of privacy  
o Personal total data management 

o Security 

The highlights of the theory will be presented after which discussion of the suitability in the 

companies of the students or the project organization follows. Different articles will form the 

bases of the theory and can be studied at home. 

The assignment involves a report in which the subjects of the theory are applied on the project 

organization or the company of one of the students of the project group. Merely the report 

consists of the actual situation regarding to the subjects and gives an advice for the (near) 

future. The exam is a written exam consisting of multiple choice and open questions. 



Study material  

A series of articles corresponding to the subjects. 

Aims: 

A student: 

• Is able to describe the important concepts of Business Intelligence in relation to Big Data 
• Is able to determine the information questions for a BI-project and  to develop the 

corresponding indicators 
• Is able to design a starscheme of a datawarehouse 
• is able to describe new business models for different organizations who are going to use Big 

Data; 
• is able to make visible the consequences of deploying Big Data; 
• knows the requirements of Data Management and other organizational aspects when Big Data is 

implemented; 
• knows the dangers and is able to advice about ethical, privacy and fraud aspects  after 

implementing Big Data; 
• is able to develop a Business Case regarding to the implementation of Big Data. 

  

The competences which are involved are: 

• Research skills 
• Professional Ethics and Social Awareness 
• Communication Skills 
• Learning skills 
• Professional Expertise 
• Collaboration Skills 

Course: Datavisualisatie (4 ECTS) 

 

Course description   

Getting insight in large collections of data requires an intricate interplay between data analysis, 

data mining, domain knowledge, visualization, and interacting users. In this course we will study 

the development of methodologies which support the process of gaining insight in large and 

complex datasets by a combination of data analysis and information visualization. This requires a 

multidisciplinary approach. 

 

Assignments: 



• Analyze good and bad examples and what we can learn from them.( Discuss based on 
perception rules . The ability to evaluate design choices in the visualisation of big datasets 

• Discussing the added value of interaction in datasets like gapminder.org 
• Production of interactive application that let the user query the information based on different 

criteria 

Theoretical test and practical assignments 

 

Intended Learning Outcomes 

• Upon successful completion of the module, students will be able to: 
• Categorize different information visualization techniques, understand their characteristics and 

knowing when to apply them based on the type of data. 
• Develop Information Visualizations. 
• Understand visual analytics models.  (Understanding the communicative role of data 

visualisation) targeted to a specific audience.) 
• Visualize data that has been gathered, selected and structured. 
• Use knowledge of perception and cognition to make effective visualizations. 
• Use design guidelines (e.g. dashboards, hierarchy, multiview) for developing effective 

visualizations. 
• Design interaction models. ( Design of information visualization evaluation schemes.)(peer 

review in project) 
• Effective support for understanding large complex datasets using a combination of interactive 

information visualization and data mining tools. 
• Make an Argument for the need of data visualisation in relation to big data 
• Coping with and analysing big datasets 

 

 

Course: Big Data Scientist & Engineer (8 ECTS) 

Data Engineer 

• The basics of SQL ( in case you are missing these basic skills) 
• The basics of relational Databases 
• The basics of NOSQL databases 

o MongoDB  
o ElasticSearch  

• The basics of HADOOP, using the cognitive class track on Big 
Data:  https://cognitiveclass.ai/learn/big-data/ 

o Learning path: Big data fundamentals 
o HBASE 



• One of the key programming languages in Data Science: R or Python. More technical interested 
students are allowed to learn Python, but they should be aware of the fact that  

o Due to the origin of both languages the IDE 's for Python are less data oriented and data 
driven than RStudio 

o Interactive visualisations are "easier" to program in RShiny than in plain JavaScript 
o Visualisations in for example D3 Javascript are known for there bad performance when 

it comes to big datasets 
o Most of the projects might involve RShiny, but not all 
o For both data processing languages R and Python we will use the website DataCamp 

https://www.datacamp.com/home 
▪ Either Track: Data Scientist with R, or 
▪ Track: Data Scientist with Python 

Data Scientist  

• Basic concepts of probability calculations and statistics, lineair algebra and distance calculations  
• Most common data mining algorithms 

o Classification 
o Clustering 
o Association 
o Numeric Prediction 

• Most common data mining tools 
o RapidMinder 
o R 
o Python 

• Different techniques for mining Massive datasets 
o Finding similar items 
o Recommendation systems 
o Image Regocnition 

Tutorials  

Instruction with Maple for basic mathematical skills 

Literature: 

Data Science and Big Data Analytics, Discovering, Analyzing, Visualizing and Presenting Data 

(EMC educational services) Below referred to by DSBDA 

This literature is to be studied for the theoretical exam. The book covers all subjects which are 

also touched by the DataCamp courses. 

During the first part of the semester the DataCamp courses were not mandatory, they provided an 

online educational environment to train yourself in R or Python. However, getting yourself 

skilled in all kinds of different Machine Learning algorithms and understanding the ins and outs 

https://www.datacamp.com/home


cannot be done unless you buy the book and start studying or doing the learning tracks in 

DataCamp 

Leerdoelen / competenties  

After finishing the course a student is able to 

1. search, select and collect different types of data; being structured and/or unstructured.  
2. Is familiar with all kinds of different storages, be it SQL or NOSQL 
3. Analyse these and develop datasets, that have an optimal fit with the organization's information 

needs. 
4. Apply the aspects of the data comprehensive, like for example consistency, granularity, 

normalization and the range of values. 
5. Explore, preprocess and condition these data and use them for advanced analysis and 

modelling.  
6. Understand the mathematics involved in most of the data mining algorithms 
7. Make motivated choices regarding the use of several Machine Learning algorithms and 

regarding the specific parameters within an algorithm 
8. Make motivated choices regarding the use of tooling for Machine Learning 
9. Make an analysis of a rather large dataset using the tool which suits you and the problem the 

best 

 


