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With new technologies, buildings can become more sophisticated. One of those buildings is R10 from Fontys University of Applied Sciences in Eindhoven, which has extra features like sensors to measure light, CO2-emissions and WiFi utilization. The project group Novo Data will combine these datasets with external data, to make a database with cleaned information.
The project will be executed between February and July 2021 in an online environment, due to the pandemic. We want to thank our process and content coach in advance, as well as our contact person from Fontys IT. 
This document presents the project plan, which contains different topics. Chapter 2 gives some background information about Novo Data. Chapter 3 and 4 will mention information about Fontys IT and the project itself. The last chapters are about the working method, planning, risks and organization of the project.

[bookmark: _Toc65233050][bookmark: _Toc66806139]About Novo Data

Within the minor Data driven Business lab, Novo Data is one of the three participating companies. Novo Data consists of nine group members with different backgrounds, like ICT, Logistics Engineering and Industrial Engineering & Management. 
[image: ]
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	Tim Oomen
	Burak Başal
	Martin Frenken

	Background in industrial engineering and management. Has a broad vision and experience with statistics and process optimalisation.
	Background in trend research and concept creation, can provide insights into useful trends and translate them into new project concepts or improvements.

	Experience in software engineering, project management and web engineering / networking.


	Jorrit
	Jara
	Hugo

	Background in programming and statistics. Has experience with visualization tools like PowerBI and Data analytics with R
	Background in Logistics,  experience with projects and problem solving. Has some knowledge about statistics, Power BI and programming in R.

	Experience in software engineering and some background in statistics.
Has some knowledge in user experience.

	Hai
	Nam
	Djinn

	ICT & Software engineering, experience with software designer, front-end web developer.
	Experience with software engineering, web engineering and data science.
	Background in International Business and Aviation. Can carry out research and provide advice as an analyst.
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The client is Fontys University of Applied Sciences in Eindhoven, which is a university of applied sciences in the Netherlands. The overall mission of Fontys is to offer inspiring, challenging and excellent higher education and to execute applied research that is meaningful for society. (Fontys, 2021) According to Fontys Hogescholen (2017), one of the actions for Fontys IT in Eindhoven is to use new technologies in new buildings to gain information about the usage of spaces/rooms, so that better choices can be made and to adjust the buildings to educational methods.
The new connected building R10 was opened on 24 August 2020 (see Figure 1). R10 was built as an activity-oriented working and learning environment. There are a lot of workspace types to fit the activities that take place. R10 has three different departments: FHICT, FPH Physiotherapy and Pulsed. R10 is equipped by a lot of sensors, so that the number of people in the building, the temperature choice for every room and usage of electricity and WiFi can be traced back. (Theeuwen, 2020) All this data must be anonymous and stay in the law with the GRPD.
[image: ]
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The stakeholder for Fontys University of Applied Sciences is Rens van der Vorst, who is the head of IT innovation and takes into account the impact of technology on society.
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R10 is a new building with sophisticated sensors. These sensors have already been used for measuring and saving data in 2020, but nothing has been done with this data yet. Fontys IT wants to use this data for finding patterns that help to improve the education. Both internal and external data are needed to find correlations and influences, so the goal of Fontys IT cannot be achieved by only using the data of the sensors. Moreover, the collected data needs to be transformed to information for finding the correlations and influences. 
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As mentioned before, Fontys IT wants to use the data for finding patterns that help to improve the education. The main question of the whole project is as follows:
“How can Fontys IT use data about buildings (sensors), occupancy and external data to find patterns that help to improve the education?”
 As this project will take more time than one semester, Novo Data will not be able to finish it. Therefore a different main questions is made for the start of the project, which is as follows:
“How can R10 data and external data be used to obtain information for Fontys IT?”
The task of Novo Data in this project is to start with collecting and combining useful internal and external data. As a result, the available data can be shown in a structured way in a database. If Novo Data has some time left, they can also give advice about which data should be analysed by using a dashboard. The steps that will be fulfilled by this group are mentioned below. Different questions are written down in the sequence of the execution:
1. What kind of available data from R10 and external sources is needed?
· Search for data in the sensors.
· Do a literature study about the latest possibilities in modern (smart) buildings.
· Search for external data sources.
2. To what extent is this data reliable?
· Check if the responses are in the right scales. Integrity of the data.
· Make sure that the data can be used for improving the education.
3. How can this data be collected?
· Find out how to get data from different sources on the Azure environment.
· Find out what frequency for the data is needed
· Find out how to connect different data sources with each other
4. How to store this data in databases?
· Find out what tools for storing data are needed, and what architecture is feasible. 
· Take into account the transferability: how to scale up the project.
Novo Data will start this project with a small scale prototype, which will be explained in section 3.1. Next groups can continue the project by scaling up the prototype, making a cost overview, and applying machine learning theory to predict possible outcomes of variables based on certain patterns. 

[bookmark: _Toc66806144]Conditions


The main condition of the project is that it should be transferable, as Novo Data can only work on the project for five months. The new group should be able to use everything Novo Data has done already, including the programming code. This will be done by using Gitlab and Docker. More information about this will be given in section 4.3.
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The constraints are divided into “scope” and “limitations". The scope mentions the elements that are included or not. The limitations are internal and external factors that have a negative influence on the research for the project.

[bookmark: _Ref66781884][bookmark: _Toc66806146]Scope

The scope dives into elements that are (not) included. Section 2.4 already mentioned the end deliverables from Novo Data, although it is difficult to estimate the tasks that can be done in one semester. That is why Figure 2 is made. It shows four squares, based on the Moscow theory. (Korolev, 2020) The green square shows the tasks Novo Data will complete at the end of the semester, in July 2021. This result can be achieved by giving answers to the research questions mentioned in section 2.4. When there is some time left, Novo Data can start with the yellow and orange squares. The red square gives an overview of things that will not be included. However, this only applies to the part Novo Data is doing for the project. Future project groups can choose to complete the yellow and orange tasks, when this is not yet done by Novo Data. They can also extent the project by deleting or changing the content of the red square. 
[bookmark: _Ref66455174]
[bookmark: _Ref66805470]Figure 2: Scope
Novo Data focuses on only one floor for the small database prototype, so that not all sensors have to be taken into account and the amount of data can be limited. The fourth floor consists of open ICT labs, working spaces and small speaking rooms. (Fontys ICT, 2020). Therefore it has different types of rooms, but not too many. Data for the fourth floor is probably more reliable, because nobody has to walk through this floor to go to another floor. As a result, the fourth floor will only be visited by people who have to be there for a specific reason. Because of these two reasons, Novo Data has decided to start the project with the fourth floor.
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First of all, the principal limitation for this project is the pandemic of the corona virus: Novo Data can collect the current data of R10, but this data is not very representative for the normal usage of this building. Nevertheless, the previous data have been hosted in the database of ICT.
Also, Novo Data is limited by the good hardware function of the sensors: it has to check if the responses are in the right scales, otherwise the results in the statistics can be wrong. 
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Scrum will be used for the project method. This is a framework that helps teams to work together. Much like a rugby team (where it gets its name) training for the big game. Scrum encourages teams to learn through experiences, self-organize while working on a problem, and reflect on their wins and losses to continuously improve. 
These experiences are called sprints, where the team tries to accomplish a sprint goal. The sprint goal can be anything, for example creating a feasible project plan. If the team experiences any issues or delays during the sprint, they can reflect on that during the daily stand-ups, sprint reviews and retrospectives. The differences between these elements will be explained later on in this chapter. 
Before a team can get started to work on their project, a sprint backlog is made. If a team has set their goal for the coming sprint, then they will discuss the different use cases and how long they think it will take to accomplish a use case. These use cases will be part of the backlog. (Atlassian, z.d.).  A use case is a functionality that will be used in the product. 
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The period of a sprint depends on the project. Two weeks are the absolute minimum to work efficient with the scrum method.  
During a sprint you have an implementation phase in which you reflect daily on the execution of the tasks within a use case. This reflection happens during the daily stand-up. This is the small iteration circle (see figure 3). The large circle indicates the iteration for the entire sprint, in which at the end a part of the product is delivered to the customer. 
[image: ]
Figure 3: Scrum overview
Every daily iteration starts with a daily stand-up where a short meeting (max 15 minutes) where the team discusses their progress on the individual task. The scrum master asks his team the following questions individually:
· What have you accomplished yesterday?
· What task are you going to do today?
· Is there any help needed from other team members?
At the end of each sprint the team discusses their progress. The progress of product development there is a sprint review. Herein the team shows their product of the sprintgoal to the client and discuss the requirements of the next sprint goal. In the retrospective, the team reflects on the process as a team. This means that the team reflects on learning goals, what issues did slow down the process and how to solve them, but also to reflect on the gains. 
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An important reason for using scrum is that the project itself is quite large and doesn’t have a clear final goal. Novo Data has to think of usecases that can be applicable on the data and discuss these with the client. Some of these usecases can change during development and therefore Novo Data thinks scrum is suitable for this project.
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Several tools are needed to communicate and share things with team members for a successful project. For the communication, Teams and Outlook are used. Novo Data will use the cloud to store the data and to expose the dashboard on a website. Finally, to share the software product and the environment, Docker and Gitlab will be used.
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Figure 4 Logo Azure
Azure is a cloud computing platform. The cloud computing is a solution that provides everything to install applications. It can be used to store databases and to interact with the external API’s. Azure also provides computing solutions to interact with data in the goal to produce information. For example, algorithms can be hosted that will use the data to transform this in information in relation of KPI’s. Finally, it can also be used to host some dashboard or application.
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[image: ]
Figure 5 Overview Git
GitLab is a version control system that enables you to share and revert files, and to apply code review. 
This tool is very efficient to avoid issues due to compatibility between our developments. Nevertheless, the conflict may be spawned to incompatibility of the environment installation. That is why Novo Data wants to use docker. 
[bookmark: _Toc66806154]Docker
Docker enables people to use the same environment. Figure 6 shows Docker can use one image, for example Python, to simulate one environment. When Novo Data has the same configuration file for Docker – which is shared by a Gitlab repository – Docker will pop the same container: it is like working in the same computer. So, with the combination of Gitlab and Docker, no issues due to the combability between environments will occur.
[image: ]
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Applied research

A framework is needed to do applied research effectively. The DOT framework is chosen for this project, as it is related to ICT: it makes it easier to trace back the added value to the project. (Van Gennip, 2021) This framework has five different strategies, namely Library, Field, Lab, Showroom and Workshop. Figure 7 shows the corresponding activities for those strategies. (Heck, 2020)
[image: ]
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It is useful to know upfront what activities have to be done, so that it is easier to make a planning. (ICT research methods, 2018)
	Research question
	Research strategies (CMD METHODS, 2020)

	Sub questions
	[image: ][image: ][image: ][image: ][image: ]

	Sub question
	Action
	Strategy and activity
	Stepping stones

	What kind of available data from R10 and external sources do we need?
	Search for data in the sensors.
	Field research: interview + explore user requirements
	Research report + interview report

	
	Literature study about the latest possibilities in modern (smart) buildings.
	Library research: literature study
	Research report

	
To what extent is this data reliable?
	Search for external data sources.
	Library research: literature study + available product analysis
	Research report

	To what extent is this data reliable?

	Check if the responses are in the right scales. 
	Lab research + showroom: system testing or non-functional test + prototype
	Analytics report + prototype

	How can this data be collected?
	Find out how to get data from different sources on the Azure environment.
	Library research: available product analysis
	Research report

	
	Find out what frequency we need for the data
	Lab research: component testing
	Analytics report

	
	Find out how to connect different data sources with each other
	Workshop + showroom: IT architecture sketching + prototyping
	Prototype

	How to store this data in databases?
	Find out what tools we need to store the data
	Library research: best good and bad practices
	Research report

	
	Find out what architecture is feasible.
	Lab research: IT architecture sketching
	Analytics report

	
	Take into account the transferability: how to scale up the project.
	Lab research: system testing + workshop: prototyping
	Prototype

	
	Find out if it works
	Showroom: product review
	Prototype
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The activities mentioned above are combined with the Scrum method in a Gantt chart planning. This planning exists of sprints that take two weeks. Sprints of three or four weeks would be too long, as the project only takes 18 weeks. Moreover, sprints of four weeks have less deadlines so that the pressure to perform would be weak. Every sprint focuses on one of the research questions and corresponding action(s). Figure 8 shows the tasks and approximate deadlines of every task and sprint. 


[bookmark: _Ref66366047][bookmark: _Ref66786763]Figure 8: Gantt chart planning
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This chapter explains how Azure will be used as a service environment for the research, and how a dashboard will be applied to visualize the data. Section 5.1 explains the software architecture, and why a certain service is needed Section 5.2 describes why and which data is going to be collected. Depending on the cost and the amount of data, the dashboard should be refreshed each week. 
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The general idea of Fontys IT is to use Azure as a cloud service for data collection. Azure is a cloud computing environment from Microsoft for different internet services. Azure Kubernetes services will be used to collect the data from external data sources and do a first small cleaning for sensors and WiFi controllers and store it into database. Novo Data wants to be able to know when and what type of data is coming. That is why it wants to create one container for each source. With this system, Kubernetes will be able to schedule independently each launch of program to import the data. After that, the data cleaning and the formatting will be done in a second step with python containers. We will store the clean and ready to use data and database 2.
The detailed overview of the steps is mentioned below. This is based on Figure 9.
1. The first step is to find external API’s that can be compared with the data of the Fontys IT database.
2. These different datasets will be combined by using Kubernetes services. This service makes it possible to clean the raw data, for example outliers and negative figures.
3. All remained data will be stored in the Azure database 1.
4. To be able to compare different variables in a dashboard, the data should be divided into different containers and they should be set at the same scales. For example, the external data should be based on hours, if the sensor data is based on hours as well. This will also be done in Python by Kubernetes, as this service makes it possible to load datasets individually.
5. These datasets will be stored in the Azure database 2.
6. The client wants to have the end result in Power BI, so that the data will be turned into information. Therefore, Novo Data has to make a link between the clean database and Power BI. 

Novo Data will use Python in the containers to clean and arrange the data easily. Python is one of the more common language and it is powerful with Big Data. Moreover, a lot of libraries are available, which could help with statistics and visualization. 
[image: ]
[bookmark: _Ref66364113]Figure 9: Architecture
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May be we don’t need all the data from the sensors but just a small part to get a first insight and not too exceed the scope of the project. Therefore we want to collection only the data from the sensors and WIFI controllers that are on the first floor. 
For the external data we want to collect data about the weather. The KNMI(dutch meteorological institute). So for historical weather data we have to look for other sources. The weather could have an effect on how many students are present during the day. 
We can also collect data of the humidity within the building. Maybe we can access the Wi-Fi controllers to see if at some point students leave the building or room when the humidity values are too high.
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The risks are mentioned in the table below. The probability is based on the following scale:
· 1: not very likely. The chance that it does not happen is bigger than the chance that it happens.
· 2: possible. The chance that it happens is approximately as big as the chance that it does not happen.
· 3; very likely. The chance that it happens is bigger than the chance that it does not happen.

	Risk 
	Action
	Probability (1-3)
	Impact  (1-3)

	A project member gets ill for a few days or weeks. (general)
	Students of other groups can take over some tasks, as Novo Data exists of a group of nine students.
	2
	2

	A group member struggles to learn a software or programming language / platform / control system (general)
	A member of the team who knows more about the programming language assists the other member, possibly with a workshop or pair programming
	3
	1

	Data gets exposed unwillingly to outside users (technical)
	We will make sure to secure our API's so that outside will not get access to our data. 
	1
	3

	The hosting service of the project application runs out of cloud credits (technical)
	We will carefully monitor cloud credit expenditure and supervise new changes that are being made in the cloud environment. 
	1
	2

	There is not enough data available
	Getting extra data from the sensors is difficult due to the lockdown. However, external data is always available.
	2
	2

	The available data is unreliable.
	It does not make a difference in the way of working (collecting the data and making choices in the variables to take into consideration). Therefore, certain models/dashboards could still be used when the right data is updated. However, using unreliable data has impact on the conclusions when analysing the data.
	1
	3

	Limited by the good hardware function of the sensors. 
	We have to check if the responses are in the right scales. If we don’t check the responses of the sensors, we may have false result in the statistics.

	2
	2
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This chapter contains the contact moments and agreements between the project team, the client and the project supervisors. In addition, this chapter includes the contact information of all stakeholders within this project.
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The agreements made are mentioned below:
· Every group member needs to be available from 9:00 to 16:00, from Monday till Friday;
· Stand up meeting every Monday, Tuesday, Thursday and Friday at 9:30 with NovoData;
· Fixed lunch break every day between 12:00 and 13:00;
· Daily standup from 9:00 to 9.15 with the Fontys IT group; 
· The progress of the project will be discussed after every sprint. This meeting will take place on the last Friday of the sprint between 14:00 and 15:00; 
· Novo Data will meet with Rens van der Vorst every Friday at 10:30, and with Jeffrey every Thursday at 9:00. During these meetings, the progress will be discussed and questions from both sides can be asked.

Moreover, certain deadlines should be taken into account to fulfil the project:
· The project plan and infographic should be finished at the end of week 5. The presentations of these deliverables will also be in this week.
· Around week 12 there will be a midterm review. Because of this, Novo Data will start preparing specific deliverables for this in week 9. 
· Week 17: wrapping up projects.
· The project ends with an end presentation and project review in week 18/19.
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The following tables will explain the roles and contact details per person for this project. 

	Who
	Role
	Description

	Jara
	Note taker and planner / Scrum master
	Making notes during the meetings, and planning tasks ahead.

	Hugo
	Developer
	Developing the technical software.

	Jorrit
	Projectleader / Developer 
	Leading role during the project and developing software. He communicates with the client to make sure all requirements are in the project.


Table 1: Project members


	Who
	Role
	Mail
	Phone

	Rens van der Vorst
	the head of IT innovation, contact person and client
	r.vandervorst@fontys.nl
	0885079817
06 50 24 20 71

	Mike Baarslag
	Dienst IT, knowledge about Fontys database
	m.baarslag@fontys.nl
	0885075910
06 50 24 20 88

	Björn van Veldhoven
	Programmeur Dienst IT, can help with Azure
	b.vanveldhoven-ab@fontys.nl
	0885078201
06 57 31 23 24

	Peter Swinkels
	Advisor, can help with Azure
	p.swinkels@fontys.nl
	0885078174
06 53 23 04 40

	Ron Bertrams
	Building management system operator, can answer questions about Excel files
	r.bertrams@fontys.nl
	

	Martijn
	12CU specialist, contactpersoon van Rens
	support@12cu.com
	


Table 2: Contact details clients and stakeholders


	Who
	Role
	Mail
	Phone

	Jeffrey Cornelissen
	Content coach
	jeffrey.cornelissen@fontys.nl
	0885074941
06 20 58 52 00

	Bart van Gennip
	Process coach
	b.vangennip@fontys.nl
	0885078966
06 57 87 56 54


Table 3: Contact details coaches


	Who
	Mail
	Phone

	Jara
	j.vandemortel@student.fontys.nl
	+31651053322

	Jorrit
	j.overeem@student.fontys.nl
	+31610502559

	Hugo
	h.meur@student.fontys.nl
	+33646118744


Table 4: Contact details project members
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1 Sprint 1: concept project plan

1.0 Sprint 1: project plan Fontys IT 22-2-2021 5-3-2021

1.1

Brainstorm for 

requirements project plan

Novo Data 22-2-2021 1-3-2021

1.4 Make a concept Fontys IT 1-3-2021 5-3-2021

2 Sprint 2: project plan and infographic

2.1 Sprint 2  Fontys IT 8-03-21 19-03-21

2.2 Finish project plan Fontys IT 11-03-21 12-03-21

2.3 Project presentation Fontys IT 11-03-21 15-03-21

2.4 Infographic Fontys IT 10-03-21 16-03-21

2.5 Already search for API's Fontys IT 15-03-21 19-03-21

3 Sprint 3: available data from R10 and external sources

3.1 Sprint 3 Fontys IT 22-3-2021 2-4-2021

3.2 (Student survey) Fontys IT 24-3-2021 30-3-2021

3.3

Access to Azure: 

availability data

Fontys IT 23-3-2021 25-3-2021

3.4

Find out useful sensor 

data

Fontys IT 22-3-2021 30-3-2021

3.5

Find out useful external 

data

Fontys IT 26-3-2021 2-4-2021

4 Sprint 4: reliability of the data

4.1 Sprint 4 Fontys IT 5-4-2021 16-4-2021

4.2 Check scales Fontys IT 6-4-2021 17-4-2021

5 Sprint 5: how to collect data

5.1 Sprint 4 Fontys IT 19-4-2021 7-5-2021

5.2 Make mid term overview Fontys IT 19-4-2021 23-4-2021

5.3

How to get data from 

Azure

Fontys IT 19-4-2021 23-4-2021

5.4 Find out frequency of dataFontys IT 26-4-2021 30-4-2021

6 Sprint 6: how to collect data

6.1 Sprint 4 Fontys IT 24-5-2021 4-6-2021

6.2

How to connect data with 

each other

Fontys IT 24-5-2021 4-6-2021

6.3 Mid term review Fontys IT 24-5-2021 28-5-2021

7 Sprint 7: how to store data

7.1 Sprint 4 Fontys IT 7-6-2021 18-6-2021

7.2

Choose tools for storing 

data

Fontys IT 7-6-2021 7-6-2021

7.3

Check feasibility of 

architecture

Fontys IT 7-6-2021 9-6-2021

7.4

Transferability: scaling up 

project

Fontys IT 11-6-2021 18-6-2021

8 Sprint 8: how to store data

8.1 Sprint 4 Fontys IT 21-6-2021 2-7-2021

8.2 Test end result Fontys IT 21-6-2021 2-7-2021


Microsoft_Excel-werkblad.xlsx
GanttChart

		[NovoData Fontys IT] Project Schedule

		[Company Name]



				Project Start Date		44258.0										Display Week		8				Week 8														Week 9														Week 10														Week 11														Week 12														Week 13														Week 14														Week 15

				Project Lead																		19 Apr 2021														26 Apr 2021														3 May 2021														10 May 2021														17 May 2021														24 May 2021														31 May 2021														7 Jun 2021

																						19		20		21		22		23		24		25		26		27		28		29		30		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		1		2		3		4		5		6		7		8		9		10		11		12		13

		WBS		TASK

Vertex42: Work Breakdown Structure
Level 1: 1, 2, 3, ...
Level 2: 1.1, 1.2, 1.3, ...
Level 3: 1.1.1, 1.1.2, 1.1.3, …
 - The WBS uses a formula to control the numbering, but the formulas are different for different levels. Copy and Paste the cells in the WBS column from the examples at the bottom of the worksheet.		LEAD		PREDECESSOR		START		END		DAYS		% DONE		WORK DAYS				M

Vertex42: Task Description
Enter the name of each task and sub-task. Use indents for sub-tasks.		T

Vertex42: Task Lead
Enter the name of the Task Lead in this column.		W

Vertex42: Predecessor Tasks:
You can use this column to enter the WBS of a predecessor for reference. The PRO version uses formulas to automatically calculate the Start Date based on the Predecessor.		T

Vertex42: Task Start Date
You can manually enter the Start Date for each task or use a formula to create a dependency on a Predecessor. For example, you could enter =enddate+1 to set the Start date to the next calendar day, or =WORKDAY(enddate,1) to set the Start date to the next work day (excluding weekends), where enddate is the cell reference for the End date of the Predecessor task.		F

Vertex42.com Templates: End Date:
The End Date is calculated based on the Start Date and the Calendar Days columns.		S

Vertex42: Duration (Calendar Days)
The duration is the number of calendar days for the given task. The duration is calculated as the End Date minus the Start Date plus 1 day, so that a task starting and ending on the same day has a duration of 1 day.
Note: The conditional formatting used to create the gantt chart references this column.		S

Vertex42: Percent Complete
Update the status of this task by entering the percent complete (between 0% and 100%).		

Vertex42: Work Breakdown Structure
Level 1: 1, 2, 3, ...
Level 2: 1.1, 1.2, 1.3, ...
Level 3: 1.1.1, 1.1.2, 1.1.3, …
 - The WBS uses a formula to control the numbering, but the formulas are different for different levels. Copy and Paste the cells in the WBS column from the examples at the bottom of the worksheet.																																M

Vertex42: Work Days
Counts the number of work days, excluding the weekends (Saturday and Sunday). In the PRO version, you can customize the work week and list specific non-working days like holidays. In the PRO version, the default input is the Work Days instead of the Calendar Days.		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S

		1		Sprint 1: concept project plan

		1.0		Sprint 1: project plan		Fontys IT				2/22/21		3/5/21		11		98%		10

		1.1		Brainstorm for requirements project plan		Novo Data				2/22/21		3/1/21		7		100%		6

		1.2		Start working on project plan		Fontys IT				2/22/21		3/1/21		7		100%		6

		1.3		Receive and use feedback from Rens and Bart		Fontys IT				3/1/21		3/2/21		1		100%		2

		1.4		Make a new concept		Fontys IT				3/1/21		3/5/21		4		90%		5

		1.5		Install environments		Fontys IT				3/1/21		3/2/21		1		100%		2

		1.6		Search and use external data		Fontys IT				3/2/21		3/5/21		3		100%		4

		2		Sprint 2: project plan and infographic

		2.1		Sprint 2 		Fontys IT				8/03/21		19/03/21		12		56%		10

		2.2		New questions for Björn/Ron/Priva		Fontys IT				17/03/21		19/03/21		3		0%		3

		2.3		Components to use in Azure		Jorrit				8/03/21		12/03/21		5		100%		5

		2.4		Project plan: DOT + APA + contact details		Jara				8/03/21		10/03/21		3		100%		3

		2.5		research questions + scope 		Fontys IT				9/03/21		9/03/21		1		100%		1

		2.6		architecture		Hugo				9/03/21		11/03/21		3		100%		3

		2.7		Own skills Novo Data		Fontys IT				9/03/21		9/03/21		1		100%		1

		2.8		Questions about WiFi data for Rens		Fontys IT				10/03/21		11/03/21		2		100%		2

		2.9		Finish project plan		Fontys IT				11/03/21		12/03/21		2		90%		2

				Prepare meeting Jeffrey		Jara + Hugo				10/03/21		10/03/21		1		100%		1

		0.1		Read project plans		Fontys IT				10/03/21		11/03/21		2		100%		2

				Send project plan to stakeholders (?)		Fontys IT				11/03/21		11/03/21		1		0%		1

				Prepare demo meeting		Fontys IT				11/03/21		11/03/21		1		33%		1

		0.1		Project presentation		Fontys IT				11/03/21		15/03/21		5		0%		3

				Add planning to project plan		Jara  				11/03/21		11/03/21		1		0%		1

		0.1		Infographic		Hugo				10/03/21		16/03/21		7		90%		5

		0.2		More API's		Fontys IT				15/03/21		19/03/21		5		0%		5

		0.3		Check reliability sensor data		Fontys IT				15/03/21		19/03/21		5		0%		5

		1		Sprint 3: available data from R10 and external sources

		1.1		Sprint 3		Fontys IT				3/22/21		4/2/21		12		0%		10

		1.2		(Student survey)		Fontys IT				3/24/21		3/30/21		7		0%		5

		1.3		Access to Azure: availability data		Fontys IT				3/23/21		3/25/21		3		0%		3

		1.4		Find out useful sensor data		Fontys IT				3/22/21		3/30/21		9		0%		7

		1.5		Find out useful external data		Fontys IT				3/26/21		4/2/21		8		0%		6

		2		Sprint 4: reliability of the data

		2.1		Sprint 4		Fontys IT				4/5/21		4/16/21		11		0%		10

		2.2		Check scales		Fontys IT				4/6/21		4/17/21		11		0%		9

		2.3		[Task]										0		0%		0

		2.4		[Task]										0		0%		0

		2.5		[Task]										0		0%		0

		3		Sprint 5: how to collect data

		3.1		Sprint 4		Fontys IT				4/19/21		5/7/21		18		0%		15

		3.2		Make mid term overview		Fontys IT				4/19/21		4/23/21		4		0%		5

		3.3		How to get data from Azure		Fontys IT				4/19/21		4/23/21		4		0%		5

		3.4		Find out frequency of data		Fontys IT				4/26/21		4/30/21		4		0%		5

		3.5		[Task]										0		0%		0

		4		Sprint 6: how to collect data

		4.1		Sprint 4		Fontys IT				5/24/21		6/4/21		11		0%		10

		4.2		How to connect data with each other		Fontys IT				5/24/21		6/4/21		11		0%		10

		4.3		Mid term review		Fontys IT				5/24/21		5/28/21		4		0%		5

		4.4		[Task]										0		0%		0

		4.5		[Task]										0		0%		0

		5		Sprint 7: how to store data

		5.1		Sprint 4		Fontys IT				6/7/21		6/18/21		11		0%		10

		5.2		Choose tools for storing data						6/7/21		6/7/21		0		0%		1

		5.3		Check feasibility of architecture						6/7/21		6/9/21		2		0%		3

		5.4		Transferability: scaling up project		Fontys IT				6/11/21		6/18/21		7		0%		6

		5.5		[Task]										0		0%		0

		6		Sprint 8: how to store data

		6.1		Sprint 4		Fontys IT				6/21/21		7/2/21		11		0%		10

		6.2		Test end result		Fontys IT				6/21/21		7/2/21		11		0%		10

		6.3		[Task]										0		0%		0

		6.4		[Task]										0		0%		0

		6.5		[Task]										0		0%		0





















		TEMPLATE ROWS

		See the Help worksheet to learn how to use these template rows. You can hide these rows before printing.

		1		[ Level 1 Task, Category, or Phase ]

		1.1		 . [ Level 2 Task ]								 - 				0%		0

		1.1.1		 . . [ Level 3 Task ]								 - 				0%		0

		1.1.1.1		 . . . [ Level 4 Task ]								 - 				0%		0

		► Watch How to Create a Gantt Chart in Excel









Gantt projectplan

		[NovoData Fontys IT] Project Schedule

		[Company Name]



				Project Start Date		44258.0										Display Week		0				Week 0														Week 1														Week 2														Week 3														Week 4														Week 5														Week 6														Week 7

				Project Lead																		22 Feb 2021														1 Mar 2021														8 Mar 2021														15 Mar 2021														22 Mar 2021														29 Mar 2021														5 Apr 2021														12 Apr 2021

																						22		23		24		25		26		27		28		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18

		WBS		TASK

Vertex42: Work Breakdown Structure
Level 1: 1, 2, 3, ...
Level 2: 1.1, 1.2, 1.3, ...
Level 3: 1.1.1, 1.1.2, 1.1.3, …
 - The WBS uses a formula to control the numbering, but the formulas are different for different levels. Copy and Paste the cells in the WBS column from the examples at the bottom of the worksheet.		LEAD		PREDECESSOR		START		END		DAYS		% DONE		WORK DAYS				M

Vertex42: Task Description
Enter the name of each task and sub-task. Use indents for sub-tasks.		T

Vertex42: Task Lead
Enter the name of the Task Lead in this column.		W

Vertex42: Predecessor Tasks:
You can use this column to enter the WBS of a predecessor for reference. The PRO version uses formulas to automatically calculate the Start Date based on the Predecessor.		T

Vertex42: Task Start Date
You can manually enter the Start Date for each task or use a formula to create a dependency on a Predecessor. For example, you could enter =enddate+1 to set the Start date to the next calendar day, or =WORKDAY(enddate,1) to set the Start date to the next work day (excluding weekends), where enddate is the cell reference for the End date of the Predecessor task.		F

Vertex42.com Templates: End Date:
The End Date is calculated based on the Start Date and the Calendar Days columns.		S

Vertex42: Duration (Calendar Days)
The duration is the number of calendar days for the given task. The duration is calculated as the End Date minus the Start Date plus 1 day, so that a task starting and ending on the same day has a duration of 1 day.
Note: The conditional formatting used to create the gantt chart references this column.		S

Vertex42: Percent Complete
Update the status of this task by entering the percent complete (between 0% and 100%).		

Vertex42: Work Breakdown Structure
Level 1: 1, 2, 3, ...
Level 2: 1.1, 1.2, 1.3, ...
Level 3: 1.1.1, 1.1.2, 1.1.3, …
 - The WBS uses a formula to control the numbering, but the formulas are different for different levels. Copy and Paste the cells in the WBS column from the examples at the bottom of the worksheet.																																M

Vertex42: Work Days
Counts the number of work days, excluding the weekends (Saturday and Sunday). In the PRO version, you can customize the work week and list specific non-working days like holidays. In the PRO version, the default input is the Work Days instead of the Calendar Days.		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S

		1		Sprint 1: concept project plan

		1.0		Sprint 1: project plan		Fontys IT				2/22/21		3/5/21		11		0%		10

		1.1		Brainstorm for requirements project plan		Novo Data				2/22/21		3/1/21		7		0%		6

		1.4		Make a concept		Fontys IT				3/1/21		3/5/21		4		0%		5

		2		Sprint 2: project plan and infographic

		2.1		Sprint 2 		Fontys IT				8/03/21		19/03/21		12		0%		10

		2.2		Finish project plan		Fontys IT				11/03/21		12/03/21		2		0%		2

		2.3		Project presentation		Fontys IT				11/03/21		15/03/21		5		0%		3

		2.4		Infographic		Fontys IT				10/03/21		16/03/21		7		0%		5

		2.5		Already search for API's		Fontys IT				15/03/21		19/03/21		5		0%		5

		3		Sprint 3: available data from R10 and external sources

		3.1		Sprint 3		Fontys IT				3/22/21		4/2/21		12		0%		10

		3.2		(Student survey)		Fontys IT				3/24/21		3/30/21		7		0%		5

		3.3		Access to Azure: availability data		Fontys IT				3/23/21		3/25/21		3		0%		3

		3.4		Find out useful sensor data		Fontys IT				3/22/21		3/30/21		9		0%		7

		3.5		Find out useful external data		Fontys IT				3/26/21		4/2/21		8		0%		6

		4		Sprint 4: reliability of the data

		4.1		Sprint 4		Fontys IT				4/5/21		4/16/21		11		0%		10

		4.2		Check scales		Fontys IT				4/6/21		4/17/21		11		0%		9

		5		Sprint 5: how to collect data

		5.1		Sprint 4		Fontys IT				4/19/21		5/7/21		18		0%		15

		5.2		Make mid term overview		Fontys IT				4/19/21		4/23/21		4		0%		5

		5.3		How to get data from Azure		Fontys IT				4/19/21		4/23/21		4		0%		5

		5.4		Find out frequency of data		Fontys IT				4/26/21		4/30/21		4		0%		5

		6		Sprint 6: how to collect data

		6.1		Sprint 4		Fontys IT				5/24/21		6/4/21		11		0%		10

		6.2		How to connect data with each other		Fontys IT				5/24/21		6/4/21		11		0%		10

		6.3		Mid term review		Fontys IT				5/24/21		5/28/21		4		0%		5

		7		Sprint 7: how to store data

		7.1		Sprint 4		Fontys IT				6/7/21		6/18/21		11		0%		10

		7.2		Choose tools for storing data		Fontys IT				6/7/21		6/7/21		0		0%		1

		7.3		Check feasibility of architecture		Fontys IT				6/7/21		6/9/21		2		0%		3

		7.4		Transferability: scaling up project		Fontys IT				6/11/21		6/18/21		7		0%		6

		8		Sprint 8: how to store data

		8.1		Sprint 4		Fontys IT				6/21/21		7/2/21		11		0%		10

		8.2		Test end result		Fontys IT				6/21/21		7/2/21		11		0%		10





















		TEMPLATE ROWS

		See the Help worksheet to learn how to use these template rows. You can hide these rows before printing.

		1		[ Level 1 Task, Category, or Phase ]

		1.1		 . [ Level 2 Task ]								 - 				0%		0

		1.1.1		 . . [ Level 3 Task ]								 - 				0%		0

		1.1.1.1		 . . . [ Level 4 Task ]								 - 				0%		0

		► Watch How to Create a Gantt Chart in Excel









Help

		Help

		https://www.vertex42.com/ExcelTemplates/excel-gantt-chart.html



		About This Template

				This Gantt Chart Template provides an easy way to create a simple project schedule. You only need to know some basic spreadsheet operations, such as how to insert, delete, copy and paste rows and cells. For more advanced uses, such as defining task dependencies, you will need to know how to enter formulas.

				Be sure to read the Getting Started Tips below. Watching the video demos for Gantt Chart Template Pro may also help you see how to use the spreadsheet.

				Watch Demo Videos of the Pro Version on Vertex42.com

				Please read the license agreement in the TermsOfUse worksheet to learn how you may or may not use and share this spreadsheet.



		Getting Started Tips



				• [Bracketed Text] is meant to be edited, like the project title and task descriptions.

				• Some of the labels include cell comments to provide extra information.

				• To adjust the range of dates shown in the Gantt chart, change the Display Week number.

				• The Project Start Date is used to define the first week shown in the gantt chart.

				• For each task, enter the Start Date and the duration of the task in Days. The End Date and Work Days columns are calculated using formulas.

				• If you see "#####" in a cell, widen the column to display the cell contents.

				• Backup your file regularly to avoid losing data! Excel files get corrupted occasionally.



		Inserting New Tasks (Rows)

				When inserting and deleting tasks, you need to insert and delete entire rows. Some columns contain formulas (such as the End Date and the Work Days columns), so these formulas need to copied to the newly inserted rows.



				METHOD 1 (recommended)

				• Insert a new blank row by right-clicking on the row number and selecting Insert.

				• With the new blank row selected, press Ctrl+d to copy the formulas and formatting down from the row above OR use the row drag handle to copy the formulas and formatting down.



				METHOD 2

				• Copy a row from the set of template rows at the bottom of the worksheet.

				• Right-click on the row where you want to insert the new task and select Insert Copied Cells.



				Method 2 will work, but Excel will split/fracture/duplicate conditional formatting rules rather than merging the rules. This can cause inefficiencies in very large and heavily modified files.

				Help improve Excel by voting on a suggestion to fix this problem.



		Using the Template Rows and Choosing a WBS Level

				The set of template rows at the bottom of the Gantt Chart worksheet provide examples of different ways to format and define tasks for different WBS levels.

				Each different WBS level uses a different formula in the WBS column.

				You can either copy/paste/insert these template rows via Method 2 as explained above, OR you can just copy/paste the desired WBS cell when you want to change the WBS level.

				If you leave a blank cell above a WBS number, the numbering will reset to 1.x.x. The formulas are meant for convenience, but you can manually enter the WBS numbers if you want to.



				You can indent the task description for sub-tasks by entering leading spaces or using the Indent feature in Excel.



		Creating Task Dependencies

				You can enter the Start date manually, or define task dependencies using a formula. Below are some common options for defining the Start date:



		A.		Enter the date manually (e.g. 1/3/2015)

		B.		Reference the Project Start Date (e.g. =$E$4 )

		C.		Set the Start date to the next Work Day after another task's End date.

				• Use the formula =WORKDAY(enddate,1) where enddate is the reference to the End date of a predecessor task.

				• For multiple predecessors, the formula would be =MAX(WORKDAY(enddate1,1),WORKDAY(enddate2,1))

		D.		Set the Start date to the next Calendar Day after another task's End date.

				• This formula is very simple: =enddate+1

				• For multiple predecessors, the formula would be =MAX(enddate1,enddate2,enddate3)+1

		E.		Set the Start date to a number of days before or after another date.

				• This formula is just like the one in C or D, except that in place of the "1" you enter the number of days, such as =WORKDAY(enddate,5) or =WORKDAY(startdate,-5)

		F.		Use a lookup formula and the Predecessor column to define the start date.

				[The formulas for using this method are built into Gantt Chart Template Pro]



		Changing the Color of the Bars in the Gantt Chart

				[Advanced] The Gantt Chart is created using conditional formatting, so you can modify the conditional formatting rules to change the format to a different color. The Pro version includes a column where you can change the color by entering a color code ("b"=blue, "g"=green, etc.)



		FAQs

		Q:		How do I enter the Work Days instead of Calendar Days?

				Entering work days instead of calendar days is a feature of the Pro version. There is nothing in the free version preventing you from entering your own formulas, though.



		Q:		How do I calculate Calendar Days after entering the Start and End Dates?

				You can calculate the duration in calendar days (including both start and end dates) using the formula =enddate-startdate+1



		Q:		How do I change the Print Settings? (Excel 2010, 2013)

				Select the entire range of cells you want to print and go to File > Print Area > Set Print Area. Then go to File > Page Setup or File > Print Preview and adjust the Scaling, Margins, and Page Orientation as desired.



		Q:		How do I increase the range of dates displayed in the Gantt chart?

				You will need to add columns to the right of the Gantt Chart via copy/paste. Copy and paste the columns in groups of 7. Afterwards, you will also probably need to update the print area.



		Q:		How do I create a summary row that shows the MIN and MAX dates for all sub-tasks?

				In the Start column, use the formula =MIN(range_of_start_dates)

				In the End column, use the formula =MAX(range_of_end_dates)

				In the Days column, use the formula =end_date-start_date+1



		Q:		How do I calculate the %Complete for an entire category of tasks?

				The %Complete for a group of tasks can be calculated from its sub tasks using the formula below, where "workdays" is a reference to the range of work day values and "complete" is a reference to the %complete for each of the subtasks.

				=SUMPRODUCT(workdays,complete)/SUM(workdays)

				Example: Let's say you have 3 sub tasks that are 10 days, 12 days, and 14 days long, respectively. If the first subtask is 50% complete and the others are 25% complete, you could calculate the overall percent complete for the group as: =(10*50%+12*25%+14*25%)/(10+12+14).



		Q:		I've messed up the chart area somehow. How do I fix it?

				Find a row that works, then copy the cells that make up the gantt chart area from that row into the row that is messed up.

		© 2006-2018 Vertex42 LLC
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GanttChartPro

		Gantt Chart Template Pro

						Gantt Chart Template Pro is similar to this free version, but

						it is more feature-packed. It also comes with other bonus content.



						Learn About Gantt Chart Template Pro

						https://www.vertex42.com/ExcelTemplates/excel-gantt-chart.html

						The following link is a blog post that talks specifically about the

						Pro version for Excel Online.

						Gantt Chart Template Pro for Excel Online

		Benefits and Features of Gantt Chart Template Pro



				Simple Color-Coding

				The Pro version includes a column for specifying the color of bars in the chart. For example,

				you could change the color based on urgency or task lead.

				Daily, Weekly, or Monthly View

				The Pro version includes a drop-down next to the Display Week that lets you choose to display

				the columns in the chart area as days, weeks, or months.

				Use Work Days as an Input

				By default, the Pro version is set up to have you enter Work Days instead of Calendar Days.

				The expanded set of template rows provides more options for defining the Start date, End date,

				and Duration of tasks. Define a task based on …

				 - Start date and End date

				 - Start date and Work days

				 - Start date and Calendar days

				Easily Create Task Dependencies

				Though you can still use your own formulas for creating task dependencies, the Pro version

				includes template rows that calculate the Start date based on the WBS number that you enter

				in the Predecessor column.

				Exclude Holidays from Work Days

				List holidays and other specific non-working days that you want to exclude from work days.

				Customize Your Work Week

				The versions designed for Excel 2010+ use the WORKDAY.INTL() and NETWORKDAYS.INTL()

				functions that allow you define the work week as something other than Monday-Friday.



				Learn More About Gantt Chart Template Pro



https://www.vertex42.com/Links/go.php?urlid=GanttChartProhttps://www.vertex42.com/blog/business/pm/new-gantt-chart-for-excel-online.htmlhttps://www.vertex42.com/Links/go.php?urlid=GanttChartPro

TermsOfUse

		Terms of Use



				Gantt Chart Template, by Vertex42.com

				https://www.vertex42.com/ExcelTemplates/excel-gantt-chart.html



				© 2006-2018 Vertex42 LLC



				This spreadsheet template, including all worksheets and associated content is a copyrighted work under the United States and other copyright laws.



				You may download the spreadsheet template, make archival copies, and customize the template only for your personal use or use within your company or organization and not for resale or public sharing.



				You may not remove or alter any Vertex42 logo, trademark, copyright, disclaimer, brand, terms of use, attribution, or other proprietary notices or marks within the template.



				The template and any file, document, or other work including or derived from the template may NOT be sold, distributed, published to an online gallery, hosted on a website, or placed on any server in a way that makes it available to the general public.



				Limited Private Sharing and Other Allowed Uses: See the complete license agreement to learn more about how you may or may not use this template.



				View the Complete License Agreement

				https://www.vertex42.com/licensing/EULA_privateuse.html
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