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Foreword

Dear reader,

Every study comes to an end. Now it is my turn and the end of my 4-year
Bachelor studies at Fontys University of Applied Sciences (UAS) in Eindhoven,
Netherlands.

In the searchof an interesting graduation project, I came across JUGO vof, a
consultancy in business intelligence, and (management) data visualization,
located in ‘s-Hertogenbosch, Netherlands.

Both JUGO and I share the same fascination and interest for combining
innovative technologies with modern data visualization and business
intelligence methods.

This report is written for Fontys UAS as part of my Bachelor thesis. After
submission of this report, a defense presentation at the beginning of July at
Fontys UAS will complete the graduation, leading into a degree in Bachelor of
Information Systems (B.Sc.). Within the following report, I describe my
graduation assignment, respectively, project carried out at JUGO vof. The
report covers about five months, a period from 1%t February till 30" June 2015.
It describes in detail the purpose and scope of the assignment, how it is
phased and executed, all problems and risks encountered, as well as results
and final conclusions and recommendations.

I would like to take this opportunity to thank my university tutor, Mr. Kuah,
and company tutor, Mr. van Lent, for their guidance, feedback, and
collaboration. Furthermore, I would like to thank Fontys for providing the
Google Glass during the graduation period. Finally, I also thank all proof-
readers and individual reviewers for their work and input.

Enjoy reading and who knows what your standpoint in regards to smart -
glasses and their Bl and business practicability will be.

With best regards,

Mox Sclrol=

(Max Scholz)
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Summary

This report provides an exploratory research and development initiative to
combine smart-glass technology with mobile BI reporting.

The assignment was performed at JUGO vof, a SAP consultancy in business
intelligence and (management) data visualization. The company’s interest in
innovative technology lead to combine BI reporting with this rather unexplored
wearable technology (here Google Glass).

The assignment aimed for a proof-of-concept for instant notifications, real-
time alerting and mobile BI reporting functionalities on smart-glasses.
The project was phased and executed following a traditional waterfall
methodology, except for the design and implementation phase, which
incorporated a rapid application development approach. For guidance during
the assignment and validation of project activities, the DOT -framework was
used.

Results of the conducted surveys reveal that smart-glasses in their current
state are predominately used for operational business use-cases. Independent
research provided a good knowledge base in smart-glass technology and data
visualization, which lead to the establishment of an application concept. As a
result of development efforts, prototypes were created and single BI reporting
functionalities were implemented on the testing device.

The report finds the prospects of smart-glasses used for mobile BI reporting
promising, since they transform information retrieval and presentation to an
innovative dimension.

As a conclusion the project showed, that the presence of a clear design and
user experience strategy in addition to an assessment of underlying IT
infrastructure is necessary. Additionally, hardware and software restraints of
current smart-glasses come with limited implementation possibilities resulting
in limited mobile BI functionalities. Since smart-glasses are not yet suitable
for mobile BI reporting given their prototype status, this leads to the
recommendation of waiting for hardware improvements of future releases of
smart-glasses in order fully integrate themin the business environment. To
make use of information systems, i.e. SAP BW or HANA, as real-time data
sources, further investigation and assignments are advised.

To sum up, the report reveals that smart-glasses offer great possibilities in
operational, tactical, and strategic reporting with regard to the future,
although their development is difficult to predict due to the early prototype
status.
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Glossary

|cepociiee Peldn

Application Programming Interface: a set of routines,
API o s
protocols, and tools for building software applications.
Android Package: package file format for distribution and
APK installation of application software onto Google's Android
operating system.
Augmented Reality: a technology enriching the real world
with digital information and media.
Dutch: Besloten vennootschap (met beperkte
B.V. aansprakelijkheid)
English: equals private limited liability company.

AR

BI Business Intelligence

BW Business (Information) Warehouse, a SAP software product.

Bring Your Own Device: an IT policy where employees are
BYOD allowed to use their personal mobile devices to access
enterprise data and systems.

CIO Chief Information Officer: a job title.

CMS Content Management System

CRM Customer Relationship Management

DOT Development-Oriented Triangulation, an applied research
framework.

DW Data Warehouse

ERP Enterprise Resource Planning

GDK Glass Development Kit, an add-on for Android SDK for native
Glassware development.

Glassware Software / Applications running directly on Google Glass.

HANA High-Performance Analytic Appliance, a SAP software
product.

IBCS International Business Communications Standards

IDE Integrated Development Environment
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1SSD International Student Service Desk, department of Fontys
that provided the Google Glass.

IT Information Technology
ITIL Information Technology Infrastructure Library
JAD Joint Application Development

Key Performance Indicator: a measurable value that
KPI demonstrates how effectively a company is achieving key
business objectives.

MOOC Massive Open Online Courses

MSP Managed Service Provider

MSR Managed Service Recipient

OAuth Authorization framework that enables a third-party
application to obtain limited access to an HTTP service.

PHP Hypertext Pre-processor: Server-side HTML embedded
scripting language.

QR code Quick Response code (trademark for a type of matrix barcode
or two-dimensional barcode)

RAD Rapid Application Development: a software development
process.
Software Development Kit: a set of software development

SDK tools that allows the creation of applications for a certain
software package.

SLA Service Level Agreement: a part of a service contract where
a service is formally defined.

SLM Service Level Manager: is responsible for negotiating SLAs
and ensuring that these are met.

Ul User Interface

usB Universal Serial Bus

UX User Experience

vof Dutch: Vennootschap onder firma
English: equals general partnership between companies.

VR Virtual Reality: using computers to create a simulated three-

dimensional world.

9|Page
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Chapter 1: Introduction

The graduation company, JUGO vof, looks always for new opportunities to
thrive for business value either forthemor theirclients and, therefore, wants
to be on the technological frontier and ahead of competition by exploring new
technologies in their early stages.

Amongst others, JUGO specializes in Business Intelligence (BI) and data
visualizations. This led to their interest in combining smart -glass technology
with BI reporting. From the perspective of smart-glasses, their current state,
potential, and business practicability will be investigated. The focus of the
assignment combines mainly two aspects of BI that come together:
technology-driven and concept-driven BI. An in-memory computing solution
is rather technology-driven, whereas the visualization part of data and
information in terms of BI is more concept-driven. Therefore, a proof-of-
concept with examples of (real-time) reporting and a feasibility study of data
visualization elements for smart-glasses are developed.

Given this relatively new smart-glass technology, problems arise in the areas
of implementation choice and user interface design, both very specific and
bound to the smart-glass itself (here Google Glass).

Starting by carrying out an independent research and conducting surveys for
getting an understanding of the public perception and their opinions on smart-
glass technology, the project follows the waterfall methodology for the rest of
the project. Within the design and implementation phase, an agile approach
is taken for rapid prototyping and delivery of new iterations. The
Development-Oriented Triangulation (DOT) framework is used for reference
throughout the course of the assignment.

The structure of the report, its chapters and their respective content is as
following: Chapter 2: About the Company provides information about the
company where the graduation project was carried out. Chapter 3:
Assignment Overview gives all the details about the assignment, its phasing,
execution, deliverables, and problems and risks encountered. Chapter 4:
Results with its subsequent chapters describe the systematic execution of the
project following the proposed phasing and final results of the project. Chapter
5: Discussion(s) debates about the practicability and integration of smart-
glass technology in the business environment. Chapter 6: Conclusion(s) and
Recommendation(s) closes the official report by providing conclusions derived
from the project and recommendations are given for further investigation and
research topics.
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Chapter 2: About the Company

This chapter provides the reader with all information around the graduation
company. It describes how the company is structured and organized.
Additionally, an organizational chart depicts the domain of the assignment
within the company.

2.1 JUGOvof

JUGO vof is a SAP consultancy with focus areas in Bl and data visualization
based on SAP tooling. It was founded in June 2004 and is located in ‘s-
Hertogenbosch, Netherlands.

Besides advising, JUGO vof is also sparring partner forits clients and partners.
This is reflected in the motto "JUGO connects", which refers to the consultants
connecting processes, people and technology all empowered by SAP.
JUGO has opted for a vof structure so that partners can easily join. The
company JUGO consists of two parts: JUGO Contracting B.V. and JUGO vof
itself.

JUGO Contracting B.V. hires third parties, such as freelancers, when additional
capacity is needed to accomplish defined customers goals. Through this
separate B.V. (apart from the general partnership), any risks, such as chain
liability, can be kept low.

JUGO vof on the other hand, acting like an umbrella organization, consists of
several partners. With this structure it is intended that work streams re main
separate and no competition is arising between the partners.

JUGO Service Centre B.V. is the managing partner and provides back office
services to the remaining partners. JUGO Consultancy 3 B.V. specializes in
SAP CRM. JUGO Consultancy 6 B.V. specializes in SAP NetWeaver. These
members have no own employees.

2.2 JUGOBI Expertise Centre B.V.

As described above, JUGO vof consists of several partners.

JUGO BI Expertise Centre B.V. (BIEC) focusses on BI driven by SAP tooling
and is the largest partner in the general partnership.

The graduation takes place within JUGO BIEC.
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Figure 01 shows the organizational chart of JUGO vof and the graduation
project. The graduate student reports to Mr. van Lent as company mentor,
and managing partner of JUGO vof. Furthermore, communication and
information exchange takes place amongst all JUGO colleagues.

Fontys, more precisely the International Student Service Desk (ISSD), is
depicted because it provides the smart-glass device during the graduation
period.

JUGO vof
(Ronald van Lent)

Figure 01: Organizational Chart
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Chapter 3: Assignment Overview

This chapter provides a detailed and comprehensive overview of the
assignment. Due to lack of knowledge in various areas, such as Android
development and (technical) possibilities of the testing device prior to the
project, the initial assignment plan couldn’t anticipate all factors relevant to
the project and its execution. Therefore, the attached assignment plan in
Appendix B: Assignment Plan might differ in content and descriptions in
various sections.

3.1 CurrentSituation

The phenomena of Big Data creates new opportunities for businesses by
applying tools and methods of Bl on data to gain betterinsightsinto their own
business or customers, to support decision-making processes, and to help
management in strategy planning.

The amount of data, being internal or external, is rapidly growing and comes
in much unstructured formats, i.e. social media data. This poses new
challenges for data processing and provisioning for operational, analytical, or
strategic purposes.

A need for real-time in-memory computing arose that makes use of latest
database technologies. SAP addresses this need with their SAP HANA
solutions, which JUGO already supports and includes in their portfolio. HANA
provides the analytical processing platform for the data which is normally
extracted from operational SAP ERP or BW systems. HANA can be seen as
rather technology-driven BI, whereas the data visualization part of Bl is more
concept-driven.

New innovative technologies also introduce new device formats that need
special consideration during development and when applying data
visualization, for instance in form of BI reporting. In the field of augmented
reality (AR), smart-glasses are examples of such new technologies that
transform information retrieval, and presentation.

With JUGQO'’s great interest in exploring such new technologies, an assignment
was initiated that focuses on innovative smart-glass technology and its
potential in mobile BI reporting.

Below all details of the assignment are provided that includes scope,
execution, deliverables, constraints, and problems.
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3.2 Purpose and Scope

The main purpose of the assignment is to get a deep understanding of the
current state of smart-glass technology and its readiness and usefulness for
business applications.

Instead of looking for operational use-cases, the assignment focuses more on
strategic applications and how smart-glasses could be used mobile BI
reporting and serves an information display.

During the assignment this will be reflected in the example of general reports,
following the International Business Communication Standards (IBCS)
notation formwhere possible, and an application concept that provides limited
mobile BI functionalities such as dash-boarding, navigation, and data
processing fromstatic to real-time data input. For more details and additional
reading material on IBCS, please see Appendix H: IBCS - International
Business Communication Standards. A proof-of-concept environment for
exploration of technical possibilities and limitations with the testing device,
has to be built. Furthermore, a feasibility study of data visualization elements
on this new smart-glass format is conducted. Other aspects of smart -glasses
such as managing security of the devices within an enterprise Information
Technology (IT) architecture, will only be briefly discussed where needed in
the scope of the assignment. An exploratory, opportunistic approach in terms
of research and development is taken to seek for potential business value in
smart-technology and mobile BI reporting.

3.3 Prerequisites and Equipment

The following prerequisites have to be fulfiled and equipment available in
order to get started with the assignment.

Smart-glass

The device used during the assignment is Google Glass. Background
information, technical specifications, and why Google Glass was chosen can
be found in Appendix B: Assignment Plan under 1.4.1 Google Glass.
Hereinafter Google Glass will be referred to as Glass.

Google account

The account is used to access and use Google services, i.e. authorization
process for development purposes. A user needs to associate Glass to that
same account. It is needed for setup, adding new WIFI networks by generating
QR codes on the screen and then scan them with Glass.

14 |Page
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For development purposes later on, the accountis required to log in into
Google’s Developer Console. The console provides features such as creation
of a client ID that can be used for Application Programming Interface (API)
requests between a registered web service and the associated Glass.

Smartphone and computer

A smartphone provides services such as Bluetooth, personal hotspots, and
data connections. Additionally, a computer is heeded when the development
takes place in native Android. Then Glass gets connected via Universal Serial
Bus (USB) to the computer. For adding WIFI networks by generating QR codes
with network credentials.

3.4 Phasing

Please see Appendix F: Project Phasing for all details regarding the phasing of
the project. For each phase a description of activities is given. Furthermore,
the project phasing is depicted with references to the used research
framework.

3.5 Deliverables and Non-deliverables

The deliverables of the assignment can be separated into three main
categories:

1) Application concept
This includes conceptual designs and prototypes foran application that
demonstrates BI functionalities, focusing on the reporting part of BI
using IBCS standards

2) Proof-of-concept environment
Using Glass as project device, the application concept has to be
implemented using available resources. For the context of Glass, this is
limited to two basic options: native Android implementation or using a
so called Mirror API solution where web services interact with Glass and
insert content remotely. Sub-deliverables of this category are all
software projects and pieces of code.
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3) Reports
At the end, at least two reports will be delivered: the final graduation
report for Fontys and a report (in form of an advisory report,
respectively, white-paper) documenting the results and further
investigation topics for JUGO in the area of smart-glass usage in their
business service catalogue.

In agreement with both tutors, the student will document his progress by
blogging about the project progress. As blogging platform LinkedIn®©! is used.
Each blog post is first posted on his personal profile page, then added to the
showcase page?“Young Talent” of JUGO. The frequency of publishing posts is
decided by the student. The blog posts will be used instead of bi-weekly status
reports for both tutors.

Non-deliverables of the assignment are the following:

- Connecting the application to an enterprise IT architecture (here SAP
systems), since the focus lies just on the theoretical outlook for
connectivity of smart-glasses in the business environment.

- Given complexity and limited time available for the project, a complete
application ready for adoption, sale, or direct usage is outside of the
scope. Therefore, the focus lies on application parts and single mobile
BI functionalities.

3.6 Constraints and Expectations

The assignment only focuses on the specific combination of smart-glasses and
the data visualization part of BI. This means in regards to other aspects of
smart-glasses, such as security and connectivity with other information
systems, are out of scope.

Therefore, data used for reports within the application will only be static and
real-time processing of data powered by systems such as SAP BW or HANA
are excluded from the active development.

For conclusions and recommendations on further research and development
assignments, only information and intelligence systems powered by SAP are
in focus.

1 https://www.linkedin.com
2 https://www.linkedin.com/company/jugo-young-talent
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Given JUGO’s expertise and services in SAP tooling, the direction toward SAP
systems used as data sources for reporting on smart-glassesis the long-tem
outlook for JUGO.

The exploratory, opportunistic nature of the assignment leaves expectations
low and outcomes of the project very open. Looking at the difficulty level of
implementation and specific Glass development methods available, only
functional parts of a reporting application are expected.

3.7 Problems and Risks

The level of development difficulty for Glass depends on desired functionalities
and flexibility in data navigation, processing, and visualization on Glass. Each
iteration is delayed due to time and effort put into each new prototype that
introduces more and more complex and difficult functionalities. Limitations of
Glass in terms of development and technical possibilities are rather unknown
or unclear in the beginning of the assignment. This could introduce risks of
time delays in the project phasing and deliverables. These risks are mitigated
by breaking-down complexity for each iteration and re-prioritizing desired
functionalities. Furthermore, since the device used during the assignment is
Glass, any outcome may only be partly applicable froma conceptual point of
view to other smart-glass devices.

Next to the graduation assignment, the graduate student participates together
with three fellow students in a Fontys-wide contest of innovative and creative
ideas and products in the field of ICT. The contest, named ICTalent Awards
2015, and the continuation of development of the application will consume
time. Therefore, a risk is present that, especially during the time of the finals,
the student will have to plan and align his time carefully with the graduation
assignment. Please find in Appendix I: ICTalent Awards 2015 more

information and links to the ICTalent Awards 2015.
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Chapter 4: Results

This chapter provides all information about the execution and results. The
assignment results are grouped into four major categories. In alignment with
the project phasing, each category documents activities related to each phase
and summarizes their results.

4.1 Surveys: Conduction and Evaluation

Conduction

In order to gain insights into the current business environment, understand
people's view on smart-glass technology, and get ideas and inspirations for
use-cases, the surveys were one of the first activities within the project.
Since this has been the first time conducting surveys, the student didn’t know
which tool to use for creating the surveys. Given the fact that he was mostly
working during the assignment with Google products, services, and generally
using his Google account frequently, he chose as survey tool Google Forms?.
The toolis free and provides easy-to-use creating, editing, and sharing options
for surveys. With built-in organizing and analyzing capabilities using other
Google services, as well as page branching and question skip logic, this makes
Google Forms a tool which matches perfectly the purposes.

After the right tool was found and the student acquainted himself with its
features, he moved on and created a question catalogue that documents all
questions he would like to use in the surveys. Fromthe beginning it was clear
that two different survey versions will be prepared. They vary slightly from
each other, because the student wanted to separate theminto a general (more
generic) and a commercial (more business-oriented) version. This way, in the
commercial version, he could already go into more specific questions
regarding smart-glasses and their usage for business reporting. Overall, with
two versions that were aiming for two different target audiences, ideas and
inspirations for use-cases could differ given their respective background and
ambitions for smart-glasses. Next to more general questions that were quite
obvious to ask, such as occupationand sector, the student looked at the
business perspective and what is important there. This resulted in specific
reporting questions, such as tools and methods used and what kind of
reporting level.

3 https://www.qoogle.com/forms/about
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Table 01: Question Topics, Types and Motives — General Survey lists structure,
main topics, and questionsequence, respectively, logic of the general version
of the surveys. In contrast, Table 02 lists the same information only for the
commercial version.

Occupation and
General Closed questions background of n/a
participant

Yes: Usage,
motivation, and
overall experience?
No: Purchase
planned in near
future? What could
be the motivation?

Smart-Glasses: . . Participant owns a
Bipolar question
General smart-glass?

Most prevailing

Smart-Glasses: Closed and open-
. use-cases to n/a
Use-Cases end questions L
participant
Wanted future
improvements,
Smart-Glasses: Closed and bipolar _p .
) price categories, n/a
Outlook questions ) . .
and integration in
daily life
Smart-glasses
Smart-Glasses: Bipolar and scale 9

practical innovation | n/a

Personal Opinion uestion
P 9 to participant?

Table 01: Question Topics, Types and Motives - General Survey
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Reporting

questions

reporting for
participant

Industry,
Closed and bipolar | challenges, and
General . P 9 n/a
questions success measures
for participant
Get insights into
General: Data Closed and bipolar | data and n/a
Factors questions information
systems usage
Get insights into
General: ) usage and
Bipolar and open- "
Performance . composition of n/a
end questions
Measures performance
measures used
Yes: What
Insights into methods/tools
General: Bipolar and closed | reporting used? What level
Reporting questions methods/tools in of reporting?
place No: Motivation for
reporting?
Smart-Glasses: .
See general version.
General
Smart-Glasses: .
See general version.
Use-Cases
Positioning of
Smart-Glasses: Scales and bipolar | smart-glasses in n/a

Smart-Glasses:
Outlook

See general version.

Smart-Glasses:
Personal Opinion

See general version.

Table 02: Question Topics, Types and Motives - Commercial Survey

In the beginning, especially for participants rather unfamiliar with smart -glass
technology and how and for what they can be used, the student provided some
explanation and links to example use-cases from various industries. The
student found those examples by searching the web for already existing
applications (specifically for Glass).
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After the introduction page, general questions were following, such as
occupation and industry, respectively, sector in which the participant is
working in.

In the commercial version, the general questions were more business -specific.
These questions were aiming to understandthe current situation in which the
business is operating and the internal/external factors that drive business
success. Therefore, what are the most significant challenges in your business
and how do you measure business success were amongst those questions
targeted to businesses. In addition, the commercial version included questions
specific to the topics of important data factors for the business, performance
measures used within the business, and eventually current reporting
structures. Especially the last topic was important in order to understand what
methods and tools are mostly used nowadays for reporting and what
technologies or methods are seen to be the future successors of current
developments. It also provided insights into the level of reporting most
commonly used within a business.

Both versions then continued with specific smart-glass questions. These
questions were aiming to grasp an understanding of what are the most
important technical and functional features wanted in a smart-glass, as well
as getting ideas and inspirations for use-cases. Here, again, the commercial
version featured one additional set of questions specific to the usage of smart-
glasses forreporting purposes. After that, the survey moved on to the outlook
of smart-glasses, in specific with two questions regarding the desired features
to be improved and price ranges that are acceptable for the participant. Both
versions then close with questions on personal opinions, i.e. if smart-glass
technology is a practical innovation or how long does smart -glass technology
needs to mature and become both privately and commercially considerable
for mass adoption.

Throughout both surveys, the student used follow-up questions, or so called
probes, in order to gain more insights behind a given answer. These probes
were provided for questions like whether or not the participant ownsa smart-
glass or in the commercial version whether or not a reporting structure is in
place.

The finished surveys can be found in Appendix D: Final Surveys.

As one might see, most if not all required questions were closed questions.
This made it not only easy forthe participant to fill out the survey in a timely
manner, but also helped in evaluating later on the survey responses.
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The distribution and sharing of the surveys was also carefully planned and
executed. The distribution planis depicted in Table 03: Surveys: Distribution
Plan.

Version Target Group Medium Used Comments

Fontys ICT students
mailing list was used
(reaches over 100
General IT students Email students).

Most responses
received out of this
target group.

Professionals

(partners/clients of JUGO
Commercial | and d business contacts Email
of student from

Less participation
than expected.

internship)
Social media
Professionals and platforms In form of blog
Both general public (LinkedIn®, post(s) and reposted
Xing©*4, by JUGO colleagues.
Facebook©?)

Table 03: Surveys: Distribution Plan

Using social media and mailing lists from the university helped reaching a
broader audience and resulted in most responses within days after sharing.
The surveys were sent out and open for several weeks for participation. In the
meantime, the student was doing his independent research part, which is
described in the paragraph 4.2 Research Findings.

Evaluation

At the beginning of April a preliminary survey evaluation from around 70
participants was available. In order to collect more responses, the surveys
were kept open until April 20% before the student closed them. However, the
surveys themselves were kept open for participation, but only their responses
were excluded from the evaluation. As mentioned with the choice of Google
Forms, it provided analyzing capabilities to easily collect and export all

4 http://www.xing.com

5 https://www.facebook.com
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responses to a spreadsheet where columns are the questions and each row a
respondent’s answers. By merging all answers fromthe same set of questions
from both versions, it was easy to evaluate directly both versions. Of course,
the commercial version with its additional, more specific questions needed to
be evaluated separately. Overall, the number of participants was around 85.
The number is divided into 57 students (74%), 10 employed (13%), 7 others
(9,1%), and 11 businesses (business owner, managers, and the like fromboth
versions). The student had to discard about 7-10 responses — mostly from
other students - because of counterproductive, childish, or simply absurd
answers. Unfortunately, the number of participantsin the commercial version
was lower than expected. This provided only limited insights when it came to
reporting and what to read out of the answers given.

After an evaluation of all responses was done with the help of Google Sheets®,
the student prepared visual representations of the survey results to use for
his blog post. The complete results fromall questions are available in his blog
post’ writing about the survey evaluation. Note: All blog posts, respectively,
their links can be found in Appendix J: Blog Posts.

A selection of interesting and most important survey results can be found in
Appendix G: Selection Survey Results.

As a conclusion, the surveys were revealing and insightful. They showed what
is important to the general public and business people when it comes to smart-
glass technology. Interestingly, for the same questions provided to both target
groups, answers differed not that much from each other. Unfortunately,
amongst the provided use-case ideas, none was pointing to a good reporting
example that canbe tried out on Glass. Forthe application concept that meant
that the student needed to find inspiration somewhere else. The process of
inspiration finding is explained in more detail under 4.3 Application Concept.

4.2 Research Findings

In his independent research the student focused on two major topics: smart-
glass technology and data visualization. By using unobtrusive methods of
information gathering, he looked into three sub-topics for each major topic.

6 https://www.google.com/sheets/about
7 https://www.linkedin.com/pulse/graduation-bi-smart-glasses-week-8-9-preview-10-max-
scholz
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Forsmart-glass technology, the following three sub-topics were covered:
- Current status smart-glasses
- Cross-industry use-cases
- Knowledge acquisition for Glass

Whereas, data visualization sub-topics included:
- Visualization elements and IBCS
- Performance dashboards

Unobtrusive methods in the research including observation and analysis of
available material and information, mainly online, but also of several books,
were very insightful.

4.2.1 Current Smart-glasses and Use-Cases

Since the testing device for the student was Google Glass, he primarily focused
also his research part of specific Google Glass use-cases. However, before
looking into use-cases, a brief familiarization with other smart-glasses took
place. A smart-glass comparison chart can be found in Appendix B:
Assignment Plan under chapter 1.4 Smart-Glasses.

The research for use-cases revealed mainly operational usages. Early pilots of
Google Glass applications have been made with the, yet, in prototype status
device. Theresearch didn't reveal any examples related to Bl reporting, which
can be also on operational level. However, the examples®® found showed
rather use-cases where the increased employee performanceis derived from
the device’s direct benefits: hands-free mobility and optimized processes and
completion times (reduction of interaction with cumbersome handheld
devices).

More examples found can be found also in the beginning of the final surveys,
in Appendix D: Final Surveys.

8 https://www.youtube.com/watch?v=QPbZy2wrT Gk
9 http://www.healthcare.philips.com/main/about/future -of-healthcare/
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4.2.2 Knowledge Acquisition for Glass

For the testing device Glass, the student found lots of material, demo
applications, and actual real-life business use-cases. Most of the resources
were provided by Google itself, as it offers a complete reference guide on their
dedicated Google Developers Glass website ([01] Google, Inc., 2015).
Findings of Glass-specific research provided important information and
guidelines that were needed and kept in mind when prototyping and
implementing. The following information and findings specific to Glassware
development were results of this research part:

Design principles when building Glassware to ensure the best experience
for users ([02] Google, Inc., 2015).

User interface (UI) components, their usefulness and interactions
between users and UI components ([03] Google, Inc., 2015).
Design patterns, such as voice invocation model or periodic notifications,
to provide consistent experience across all Glassware ([04] Google, Inc.,
2015).

General style guide for Glass, including card regions and dimensions,
standard typography and colors, as well as text writing guidelines for
Glass ([05] Google, Inc., 2015). Important to mention already at this
point is that the standard typography (here Roboto!° Light, Regular, and
Thin) was used throughout the development for faster prototyping and
implementation.

Usage guidance and setup instructions for both implementation
strategies for Glassware: native Android Glass Development Kit (GDK)
([06] Google, Inc., 2015) and Mirror API ([07] Google, Inc., 2015) using
web-based services to interact with Glass. Both strategies are explained
and compared in Table 04: Comparison GDK vs Mirror API ([08]
Billinghurst, M., 2014).

Please note that almost exclusively Google’s official websites were used for
referencing, since they were the most accurate and insightful sources in
regards to Glassware development. Furthermore, all information, guidelines
and best practices gathered during research were incorporated whenever
possible in prototyping and implementation phase. Some references will be
made in 4.4 Prototyping and Implementation to the respective source.

10 https://www.google.com/fonts/specimen/Roboto
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However, the above provided information represents already all important
references and source material and, therefore, will not be repeated later on.

Criteria GDK Mirror API

Programming | Android (i.e. Java) Server (online/web application)

Standard web IDE (here:
Dreamweaver & browser for
accessing web application)

Standard Android IDE (here:

IDE Android Studio)

Representational State Transfer
Android SDKs (4.4.2, API 19) & | (REST) APIs (Java servlet, PHP,
GDK (Glass specific APIs) and more)

Basic HTTP service

Technology

Static cards:

Text, HTML, media attachment
Card Usage Live cards & immersions (image & video)

Standard and custom menu
items

Subscribe to timeline

Touch pad and gestures notifications

Main Features | Media (sound, camera & voice

) Sharing with contacts
input)

Location-based services

Get correct versions with
Android SDK Manager.
Main Setup Apply project (compiler &
theme) and device (USB
debugging) settings.

Create Google APIs Console
Project

Prepare a web server
Create web application

Real-time interaction Platform independence
Summary Offline functionality Common infrastructure

Access to hardware Built-in functionality
Essence Install software on Glass Interact with Glass via Internet

Table 04: Comparison GDK vs. Mirror API

From Table 04 one can see that both strategies have their benefits, but also
downsides. The decision was made that first the native Android solution was
to be tested, however, given the nature of the assignment and limited
availability to Glass during the assignment, made the usage of the Mirror API
solution more prevailing toward the end, as discussedin 4.4 Prototyping and
Implementation. Figure 02: GDK to Glassware Process shows the typical
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native Android implementation approach for Glassware using the Android
Software Development Kit (SDK) as basis and compiling the application into
an Android Package (APK) for installation on Glass. Shown in Figure 03:
Android SDK with GDK add-on are the building blocks provided by both, SDK
and GDK. In comparison, when using the Mirror API solution, no compiling or
installation on Glass is required, as depictedin Figure 04: Mirror API Overview.

Figure 02: GDK to Glassware Process

Android SDK GDK add-on

Layouts, views, and | Activities, services, and ol Gesture
other Ul widgets other building blocks Detector
GPS, sensors, and Cards
other hardware .

Figure 03: Android SDK with GDK add-on

Google

HTTP (REST)// \Glass sync
service

Figure 04: Mirror API Overview
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Before going further with specifics on Glass, Figure 05: Glass Timeline
Metaphor depicts the fundamental principle on which Glass is built on, the so
called timeline metaphor. As one can see in the figure ([09] Android Zeitgeist,
2013), the screen is separated into cards, which contain content varying in
type. By swiping gestures on Glass, the wearer can go to past events or more
current events, respectively, cards. More details on cards and immersions are
provided within the next paragraphs.

Glass Timeline

Current and

upcoming
events.

Past events

Immersions are on top
of the timeline, taking
full control of the Ul.

Figure 05: Glass Timeline Metaphor

In terms of information presentation, respectively, visualization on Glass,
Table 05: Comparison Cards vs. Immersions shows a comparison of each
available card option and provides short explanations of usages.

Appears in the

. . Yes Yes No

timeline

Access to user Yes, but timeline .

. No Yes, no restrictions
input takes precedence

Control over UI

No, must be in the
form of a card

Yes, no restrictions

Yes, no restrictions

Major uses

Information display
without user
interaction

Rich and live
content with low
user interaction

Rich and live
content with high
user interaction

Table 05: Comparison Cards vs. Immersions

28| Page




Graduation Report, 2186625

At this point, the decision was made to primarily use static cards for
prototyping and implementation efforts, since real-time user and data
interactions were outside of the scope. The main focus of the assignment was
to test the data visualization aspects on Glass by using static content. This
eliminated the need for real-time data provisioning or any sophisticated user
interaction. Therefore, the static cards were ideal for the purposes of the
assignment.

However, within the development activities beyond the submission of this
report, 4.5 Closure Phase and Activities Beyond explains future usage of the
combination of static and live cards. Figure 06: Principle Static Cards shows
how a static card is inserted into the timeline on Glass and how it effects older
cards on the timeline. For comparison with live cards, please see Figure 07:
Principle Live Cards. For completion, Figure 08: Principle Immersions shows
how immersions interact with the timeline.

Glassware

Create card

<+ — — —

Figure 06: Principle Static Cards
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User taps
to show menu

# ™
# *,

Render logic

I
|
|
|
|
¥

- 3 Glassware

all live cards have a menu item to
remove the card from the timeline

Figure 07: Principle Live Cards

Static card

A;ﬁvnms

-8

2. Swipe back to 1. Start immersion from
return to timeline oK glass menu or static card

| |

| v

I :

| | ]

l .

|

Figure 08: Principle Immersions

Touch or voice command
starts Glassware

In conclusion, the research part for specific to Glass was more than helpful,
because of all available (official and non-official) resources and even
communities around Glass. This lead to a proper and organized preparation
for the prototyping and implementation phase later on.
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4.2.3 Visualization Elements and IBCS

After research has been done for Glass, the student moved on to the data
visualization topic of his independent research. There, he started by looking
into terminologies, best practices, and usage of visualization elements in
different contexts, here in conjunction with a new device format. This served
for familiarization of the overall topic of data visualization. He also already
tried to differentiate and just focus on elements that are most commonly used
in the context of Bl reporting (see also next paragraph about dashboards). As
a result, Appendix P: Data Visualization Elements lists commonly used
elements (already following IBCS standards) and a conclusion why or why not
that particular element is useful on Glass. Please note that the listing and
justification of elements was moved to the appendix for readability reasons.
"The International Business Communication Standards (IBCS) are proposals
for the conceptual, perceptual and semantic design of comprehensible
business reports and presentations[.]” ([10] International Business
Communication Standards (IBCS) Association, 2014). For simplicity and
readability of this report, please see Appendix H: International Business
Communication Standards (IBCS) for more background information and
additional links. Only the most important findings in regards to IBCS and the
scope of this assignment are provided next.

The incorporation of IBCS standards can be achieved by HICHERT ® SUCCESS
rules, “[...] a set of rules for conceptual and visual design of successful
business communication compliant with the International Business
Communication Standards [...] ([11] Hichert+Faisst, 2015).

There are seven primary SUCCESS®© rules, each one for a specific purpose
within the process of dashboard or report creation.

1. Say Convey a message IBCS: Conceptual
2. Unify Apply notation standards IBCS: Semantic

3. Condense Increase Information density IBCS: Perceptual
4. Check Ensure visual integrity IBCS: Perceptual
5. Express = Choose proper visualization IBCS: Perceptual
6. Simplify  Avoid clutter IBCS: Perceptual
7. Structure Organize content IBCS: Conceptual

Note that each one falls under one of the three IBCS design proposals.

In the context of the assignment and the device format of Glass, the
conceptual rules did not apply in the project. The perceptual rules were the
most prevailing set of rules to follow, followed by the semantic rules.
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After the research was completed, an application concept needed to be
created, which ultimately in its prototyping and implementation would
incorporate the information provided above.

4.2.4 Performance Dashboards

After a general acquaintance with data visualization in the context of BI
reporting was done, the student looked more closely into the areas of
dashboards and their categories. Since he already had classes on performance
indicators and dashboard creation during his minor at Fontys, he was already
familiar with the basic concepts and best practices. However, Table 06: Types
of Performance Dashboards provides a brief overview of the types of
dashboards ([13] Eckerson, Wayne W., 2010) with a short explanation of
usage.

Dashboard Type Usage / Purpose
) Monitor operational processes, events, and activities as they
Operational .
occur (every minute, hour, or day)
Tactical measure and analyze the performance of departmental
activities, processes, and goals
Strateqic Track progress toward achieving strategic objectives in a top-
g down fashion (e.g. a Balanced Scorecard)

Table 06: Types of Performance Dashboards

Interesting point worth mentioning here is that “[I]n fact [...] the three
dashboards are complementary: Each serves a unique purpose, and no
organization is truly effective without all three[.]” ([12] Eckerson, Wayne W.,
2010).

Note that the application concept in the next sub-chapter can be associated
to operational and tactical reporting.
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4.3 Application Concept

As stated in the assignment description, an application concept had to be
developed providing limited mobile BI functionalities such as dashboards,
navigation, and data processing from static to, if possible, real-time data
input.

The starting point was initially with the results of the surveys and inspiring
use-caseideas. But since they couldn’t provide a prevailing BI reporting use-
case, the student had to continue his search for a good demonstration
application. During the search, online and in the physical world by looking at
example management reports and operational reporting examples, two major
thoughts were kept in mind: firstly, a real-life use-case that is transformed to
the new Glass format and, secondly, finding a use-case that follows a long-
term goal of using SAP systems as data processing platforms and for data
provisioning to Glass have to be found.

An obvious solution occurred shortly after: the work with performance reports
that the student had done within his first internship at Siemens AG!! in
Erlangen, Germany. A detailed background is given in Appendix K: Original
Reporting Basis. The original management and KPI reports used for further
prototyping and implementation can also be found in Appendix K. They are
separated by ITIL process that is involved between the Managed Service
Provider (MSP) and Managed Service Recipient (MSR).

In essence, from the scenario described above the following was derived and
established as application concept (or user story):

Company X had a structural change in their IT department (ITIL processes)
and has outsourced their IT operations (incidents, change and demand
requests) to a MSP. The Service Level Manager (SLM) is negotiating and
implementing Service Level Agreements (SLA) and responsible for the
Managed Service in company X. He evaluates the status of the operations and
can take appropriate actions on-the-fly based on the KPI reports displayed on
his Glass. Additional activities between MSP and MSR are requirements
engineering and contingent and contract negotiations which are included in
the reports.

11 http://www.siemens.com
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4.4 Prototyping and Implementation

Within the research phase the student could already gather lots of material
around Glass development, guidelines, and use-case examples. In addition,
with guidelines and best practices in data visualization with IBCS at his
disposal, the student knew from the beginning what elements could get in
consideration when prototyping and implementing the application concept.
There are several things important to mention upfront which had influence on
the prototyping and implementation phase time schedule:

- The phase followed an exploratory approach with a proof-of-concept in
the end to demonstrate mobile BI functionalities on Glass. However, the
ultimate goal was also to grasp the magnitude of the assighment
dynamics, meaning the time and effort needed for a smart-glass
application project, and lay out groundwork for further research and
assignment topics.

- The access to and availability of the device was limited and bound to the
following constraints:

o Official agreement between all parties was that the student could
borrow the Glasson on a weekly basis from Wednesdays till
Fridays in order to take home or to the office.

o On national holidays and official vacation days, when Fontys was
closed, the student also couldn’t borrow the device. For one
complete week Fontys was closed because of vacations, which
resulted in delays in the development progress.

o When borrowing the device, it was never assured that the same
device can be borrowed. This meant out of six available devices
at the ISSD, the student could end up every week with a different
device, yet same specifications and only colors were different.
However, this meant that there was always a setup required
before continuing the development.

With the application concept and original reports available, the student began
with an online search for prototyping tools where he found the perfect tool
that offered specific Glass prototyping features, such as widgets and
predefined cards with demo content. The tool called Justinmind Prototyper?!?
was available with all functionalities for 30 days as a trail version, after that
the license changed to a free version with only limited functionalities.

12 http://www.justinmind.com
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However, afterthe pro version expired, the available functionalities were still
sufficient for the prototyping purposes. Figure 09: Justinmind Prototyper T ool
shows the interface of the prototyping tool.

Figure 09: Justinmind Prototyper Tool

As one can see in the figure on the left sidebar, there are Glass widgets
available such as application, action, or operating system cards. The editing
of text, images, or other objects on Glass cards was made very simple and
easy-to-use sincethe general interface and available options reminded one of
the rich photo-editing application Adobe Photoshop®:. One feature that came
handy offered by the tool was a simulation in the browser where gestures
could be simulated by mouse-clicks.

After the right prototyping tool was found, the approach was as following: first
the student designed several cards incorporating IBCS standards showing
potential elements to be used and tried out during implementation. For the
IBCS cards he took arbitrary content, since another motivation was present.
He wanted first to test the prototyping capabilities of the chosen tool and,
secondly, to figure out the designing boundaries of individual cards, which

13 http://www.adobe.com/products/photoshop.html
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means testing appearance, flexibility in arrangement of elements, and general
usage of space. Google’s official design guidelines found during the research
phase provided all specifications on default typography, font sizes, and
dimensions forthe card regions. The template card with all dimensions can be
found in Figure 10: Card Template with Dimensions. All details on design
principles, patterns used, and style guide can be found on the official Google
website!4. The decision was made at this point, in order to speed up further
prototyping and development, to use the default typography and suggested
font sizes, where possible. In addition, of course, the card template with all
dimensions will be used throughout further prototyping for reference.

640 x 360
560 x 240
560 x 40

240 x 360

Figure 10: Card Template with Dimensions

The student started the actual prototyping of the IBCS cards with sketches on
paper. Please note at this point that the inspiration for the IBCS cards,
respectively, reports were taken out of dashboard examples found during
research online. They were mixed for the purpose of trying different typical
visualization elements. After sketches were finished, the student moved on to
the prototyping tool and added piece by piece to the empty card. Aftera while
the adding and editing of additional elements became smootherand quicker.
As a result, please see Appendix L: IBCS Prototype Cards for the finished IBCS
prototype cards. As mentioned before, please discard the actual content and
numbers, since it only served demonstration purposes. The reasoning behind
creating cards in both versions, bright and dark, was to later test on Glass
how the different backgrounds would affect the perception of the wearer. One
thing important to mention in order to understand the IBCS example cards is

14 https://developers.google.com/glass/design/principles

36 |Page



https://developers.google.com/glass/design/principles

Graduation Report, 2186625

that the symbol in the top right corneris a stack indicator indicating to the
user that at least one other card is stacked behind. This additional card can
be accessed by either voice command or swipe gestures, depending on the
implementation. So the first goal in terms of prototyping was completed:
designing several IBCS cards to be taken into the next stage, development.
But before starting with the development, the student designed one more card
from the actual application concept, here incident management KPIs. See
Appendix M: Incident Mgmt. KPI Prototype Cards for the final prototype card.
The student had chosen for the incident management KPIs because he wanted
to start with the implementation using that particular reporting part since it
should serve with its underlying table structured as a basis for all further
cards. As already described, he was using a RAD approach, which meant that
he only designed a couple of cards. Then went on to the implementation
because he wanted to first test the actual technical possibilities and limitations
when it came to realizing the proposed prototypes. With an increased
knowledge base the student could then go back again to prototyping and
continue in transforming the old reports into the new format of reporting,
iteration by iteration. This allowed for fast evaluation and quick adoption of
requirement changes, improvements to design and layout, and added
functionalities with each iteration.

Satisfied with the designed prototypes, the first implementation activities
came next. However, before an actual implementation could have been
started, the student needed to decide first on the desired implementation
strategy out of the available two options presented in 4.2 Research Findings.
So native Android using Android SDK and GDK for hardware access or Mirror
API leveraging webs services and insert cards remotely. In order to make the
decision, the student first tested the native Android solution since he was not
familiar at the time with Android development, therefore striving to expand
his Android development knowledge. This resulted in the native Android
solution being first more of a familiarization and acquaintance process. As
depicted in Figure 11: Native Android IDE - Android Studio, the student used
Android Studio®® as IDE tool. In the figure one can also see on the left side
the project structure of the demo application ([14] GitHub, Inc., 2015) found
during research and used for testing purposes, which contained several
examples cards and actions natively running on Glass or using APIs. To learn
the basics of Android development, the student started out by following

15 http://developer.android.com/tools/studio/index.html
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general Android beginner tutorials ([15] Vivz and Anky [slidenerd], 2015)
found on YouTube®©®. After he had grasped the basics, he moved on to a
video series ([16] Human Interface Technology Laboratory New Zealand (HIT
Lab NZ) [hitlabnz], 2014) found on YouTube®© specifically for Glassware
development.

The results of his learning efforts turned out to small application parts, playing
around especially with more GDK features like usage of voice commands.
However, when attempting to implement the incident management KPIs
report, the student experienced the complexity of native Android development
with all different files and dependencies in order to compile and built the
application. Although he consulted with fellow students whose experiences
and expertise in Android development spanned already over years, the
student couldn’t get quite comfortable with the environment and just saw the
process of native Android development as laborious and long-winded. A time-
consuming, slow-moving process quickly brought the student to the decision
of trying the API implementation strategy.

o

[3 gdk-apidemo-sample-master

5]
v

® 1: Project

tructure

Project
[ gdk-apidemo-sample-master
» [.gradle
> [.idea
v [3app
» [Ibuild
v Blsrc
» [landroidTest
Y EBlmub No files are open
v [java - - - -
v [E1com.google.android.glass.sample.apidemo
» Blcard e Search Everywhere with
» [Elopengl
» [Elslider
» [Eltheming » Open Recent Files with
» [Jtouchpad
» [voicemenu
@ & ApiDemoActivity
v [3res
» [Eldrawable
» [Eldrawable-hdpi
» [Ellayout
> Elmenu
> Elvalues
> Elxml
B3 AndroidManifest.xml
I app.iml
(& build.gradle
» Elbuild

e Open a file by name with

e Open Navigation Bar with

» Drag and Drop file(s) here from Finder

st logcat ADBlogs ~* [ Memory ~+* M CPU -* Log level: | Verbose v ' Show only selected application v

Figure 11: Native Android IDE - Android Studio

16 https://www.youtube.com
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After the student had decided to stop with native Android and moved on to
the Mirror API strategy, the development process was speeding up. He had
chosen forthe Mirror API solution using the PHP edition. A quick start project
([17] GitHub, Inc., 2013) officially released by Google could be obtained from
Google Glass’s GitHub repository!’. The usage of web languages, here PHP in
conjunction with HTML and CSS for content creation and styling, and typical
IDE tools for web development used by the student, here Adobe
Dreamweaver!8, came in a very natural way since he already had profound
web programming knowledge and the environment was rather familiar. This
solution only needed familiarization with the starter project itself and its
implemented testing functionalities, as well as understanding the available
methods and API calls within the PHP project. Before the student could start
with implementing the actual prototypes, certain settings were required in
order to use Glass with an API web service solution.

See Figure 12: PHP Starter Project Configuration for configuration variables
needed to get desired access and permissions for using APIs. The student
needed to create an OAuth 2.0 client ID, which his application uses when
requesting an OAuth 2.0 access token. When using OAuth 2.0 for
authentication, users are authenticated after they agree to terms presented
to themon a user consent screen. Figure 13: Local User Consent Screen shows
my consent screen for the student’s local testing environment.

Sapi_client_id = "1827279@74121-keuaedhgvekchvlgkcutgoptfmbbwohl.apps. googleusercontent. com”™;
Sapi_client_secret = " ;
Sapi_simple_key = "ANEEEE - ;

ibase_url = "http://localhost:8888/glass";
Scallback_url = "https://mirrornotifications.appspot.com/forward?url= " . 3base_url . "/notify.php”;

3sglite_database = "/tmp/datobase.sqlite”;

Figure 12: PHP Starter Project Configuration

17 https: ithub.com/googleglass
18 http://www.adobe.com/products/dreamweaver.html
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208 < 5| 2 a O D # accounts.google.com/a/oauth/auth7r- % i o E

GO Sle max.scholz@student.fontys.nl -
- JUGO Bachelor Thesis would like to:

@ Have offline access (0]

Cancel Accept

Figure 13: Local User Consent Screen

Additionally, two important settings ([18] Google, Inc., 2015) needed to be
set:

Applications that use JavaScript to access Google APIs must specify
authorized JavaScript origins. The origins identify the domains from which
your application can send API requests.

Applications that use languages and frameworks like PHP must specify
authorized redirect URIs. The redirect URIs are the endpoints towhich the
OAuth 2.0 server can send responses.

Both entries can be found in Figure 14: Mirror API: OAuth and API Credentials
obtained from the Google Developer Console.
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Client ID for web application

Client 1D 1027279074121
kbuaedhgvekchvlgkcutgoptfmbbyvohl. apps googleusercontent.com
Email address 1027279074121
keuaedhgvekchvigkeutgoptfmbbvohl@developer.gserviceaccount.com
Client secrat T I
Redirect URIs http:/fjugo-bachelor-201 5 appspot.com/oauthZcallback.php
http: /flocalhost: 8888/ glass/ cauthZcallback php
JavaScript http:/fjugo-bachelor-201 5 appspot.com
originz http: /localhost:8888

https://mirror-api-playground.appspot.com

Edit settings Reset secret Download JSON Delete

Key for server applications

APl kay - [
IPs Any IP allowed

Activation date May 28, 2015, 1:58:00 PM

Activated by max.scholz@student. fontys.nl (you)

Edit allowed IPs Regenerate key Delete

Figure 14: Mirror API: OAuth and API Credentials

After all required credentials and settings have been done, the student
customized his local testing environment, respectively, dashboard, as one can
find in Figure 15: Local Testing Environment to fit his testing purposes. Please
note that all implementation basically takes place behind the scene since
content is created and inserted hard-coded behind the desired button using
available methods to make use of. As mentioned before, the student started
out by taking the incident management KPI prototype and worked on the
implementation for that card. Since the API solution used HTML for content
creation and CSS for styling, the student could start simple by laying out the
HTML structure. First, a table structure was needed that also served later as
basis for other cards. The student was just using static cards, which means
that content is static as well and no real-time data processing or the like
needed to bedone. Figure 16: PHP Method for HT ML Content shows the default
method for inserting HTML code into a card which then was sent to Glass and
appears also on the student’s local timeline, as shown with Figure 17: Local
Incident Mgmt. Timeline Item.
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ene < 2} 2 iajo0jb. localhost:8888/glass/ ] L)

Your Recent Timeline

You haven't added any items to your timeline yet. Use the controls below to add something!

Timeline Contacts

When you first sign in, this Glassware inserts a welcome message. Use these controls to By default, this project inserts a single contact that
insert more items into your timeline. Learn more about the timeline APIs here. accepts all content types. Learn more about contacts here.

Hello World! Delete PHP Quick Start Contact

Insert a card to all users
Insert the above message

Insert a picture

Insert a card with menu actions

Links Reports

Below are some useful and needed links. Incident Management KPls

Google Developer Glass Documentation

Google Developer Console Change & Release Management KPls

Google Mirror API Playground
Contigent & Contract

Glassware Starter Project: Python Edition (online, HTTPS, subscriptions)
OAuth

Client ID: 1027279074121 - Subscriptions
kBuaeShqvekchvigkeutgeptfmbbvohl.apps.googleusercontent.com
By default a subscription is inserted for changes to the timeline collection. Learn more

List of Resources: S
about subscriptions here.

http://glass.maximize-it.eu

Note: Subscriptions require SSL. They will not work on localhost.

Subscribe to timeline updates
Subscribe to location updates

Figure 15: Local Testing Environment
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/f Handle POST data from the form (if there is any)
switch (3_POST['operation’]) {
case 'IncidentMgmt’:
fnew_timeline_item = new Google_TimelineItem();
Snew_timeline_item->setHtml{" HTML structure / content"):

fnotification = new Google_NotificationConfig();
inotification->setLevel("DEFAULT");
Snew_timeline_item-»>setNotification(3notification);

insert_timeline_item_html(Smirror_service, Snew_timeline_item);

imessage = "Timeline Item inserted!";
break;

Figure 16: PHP Method for HTML Content

The method in Figure 16 “setHTML("...”)” was used to insert the designed
HTML structure. The base CSS style sheet ([19] Google, Inc., 2015) was
provided by Google in order to ensure consistent typography, font sizes, and
ensure adherence of dimensions. The outcome, respectively, individuals cards
of the incident management KPIs can be found in Appendix N: Incident
Management KPIs on Glass.
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Your Recent Timeline

D SasbBded-430{-4576-bf1 4-185588168a13
Text
HTML =article clasa="cover-only"> =figura> =div class="align-center"

style="margin:40px I;border-right:1px sclid #333"= <p class="text-
small"> Responsa<br=Tima </p= <img
style="display:block;margin:24px 96px" src="htip.glass. maximize-
it.ewresources/circle_green.png"= <p class="text-small"=
Resolution<br=Time </p> <img style="display:block;margin:24px
O6px" sro="hitp//glass.maximize-it.euwresourcealcircia_green.png®s
</div= «<ffigure> <sacticn> <div class="text-auto-size"> <p>
Incident Managemeant </p= <p class="texi-small"= tap to show
details </p> </div> <fsections </article> <arficle clags="aulc-
paginata”= <tablex <tbody= <tr> <td= Pric 1 <ftd> <td> <div
class="text-mincr right muted" >4 </div> «ftd> <id> <div class="fext-
minor right muted”>&gt = 85%</dive <ftd> <td> <div class="texi-
mingr right muted"=100% </div> <td> <id> <img class="right"
sro="http2glass. maximize-it.eurescurcas/circle_gresn.png”> <ftd=
<ftr> «fr= <td> Prio 2 =fid> <id> <div class="texi-minor right
muted"=20 / 1<fdive <ftd= <td> <div class="text-minor right
muted"=&gt= B5%</dive <ftd> <td= «div class="text-minor right
muted*=88,3% < div> <ftd> <id> <img class="right"
sro="http://glass. maximize-it.ewresources/circle_red.png™s> </td=
<ftre «fre <td= Prio 3 </ftd> <td> <div class="text-minor right
muted"=5236 / 1</divs> <fid> <id> <div class="taxt-minor rght
muted”=&gt= B5%</dive </td> <td= <div class="text-minor right
muted”=100%</dive </td> <td=> <img class="right"
sro="httpz//glass.maximize-t.ewrescurces/circle_gresn.png"s <fd>
=ftr= <fr= <td= Prio 4 2/ftd> <td> =div class="text-minor right
muted”=>11<'dive <fid> <id= <div class="text-minor right
muted"=&gh= B5%</dive </td> <td= <div class="text-minor right
muted">100%</div> </td> <id> <img clase="right"
sro="http-//glass. maximize-it.euwresourcas/circle_green.png™s <ftd>
<ftr> «fibody> <ftable= <footer> <p=3vD Response Time<p=
</footer> </article> <articls class="auto-paginata®> <tablas
<tbody= <ir=> <id> Prio 1 <ftd> <td> <div class="text-minor right
muted " >3</dive <ftds> <td> <div class="text-minor right
muted"=>&gt= MH</div> <ftd> <td> <div class="texit-mincr right
muted”=100%<'dive <ftd= <td= <img class="right"
src="http//glass.maximize-it.ewrescurces/circle_green.png"> <fid>
<ftr= <fre <td= Prio 2 <fid> <id> <div class="text-minor right
muted”=12</div> «fid> <td> =div clase="text-mincr right
muted=&gt= B </dive <ftds <td= <div class="texi-minor right
muted”=100%-</dive </td> <id> <img class="right"
sro="http2/glass. maximize-it.euwresources/circle_green.png”s <fid=
<ftr= =fr= <td= Prio 3 <ftd= =id> <div clasa="texi-minor right
muted” =445 f 189</dive <fd= <td= <div class="text-minor right
muted"=&gh= $1%</dive </td= <td= <div class="text-minor right
muted"=88,3% < div> <ftd> <td> <img class="right"
sro="http:}'glass. maximize-it.euw/rescurces/circle_gresn.png”> <ftd=
<tr> «fr=> <td> Prio 4 =fd> <id> <div claga="texi-minor right
muted”=18<=/div= <fid> <td> =div class="text-mincr right
muted">&gt= ¥ </div= <ftds <td= <div class="texi-minor right
muted”=100% </dive <td> <td> <img class="right"
enc="http'glass. maximize-it.ew'resources/circle_green.png™= <ftd=
</trs> </thody> </tabla= <footer= <p>MSP Resclution Time {1st
Bamp; 2nd levelj<'p> <focters </articles

Attachments

Figure 17: Local Incident Mgmt. Timeline Item
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After successful insertion of a static set of cards (incident management KPIs),
it was time to evaluate and re-iterate. This meant comparing the initial
attempts and possibilities with native Android with the just successful tested
API solution.

In conclusion, the development with PHP-based content creation and
interaction with Glass from the student’s browser was far more easy and
straight-forward than the native Glassware development. The student didnt
need to enable special settings on Glass or ensure prerequisites such as
correct SDK and GDK versions. No connection via USB to the IDE was required,
no compiling and building of an APK. The API way enabled fast implementation
and testing since it was just interacting with HTML and CSS and the rest will
be handled by Glass itself with the help of base CSS sheets and provided PHP
methods to easily insert contentinto a card and send it to Glass. In terms of
time, the implementation of the incident management KPIs cards only took a
couple of hours since the student’s knowledge in HTML and CSS was more
profound than in Android development. This lead to the decision that forany
further development activities the student was using the Mirror API solution
to implement the prototypes.

All activities done up until this point are summarized again here:

Design of several prototypes using Justinmind Prototyper tool, including
cards with IBCS standards and the first KPI cards, which can be found in
Appendix L: IBCS Prototype Cards and Appendix M: Incident Mgmt. KPI
Prototype Cards.

Installation and configuration of required software and frameworks needed
for prototyping and implementation, here Android Studio, and local Mirror
API quick start project in addition to the SDK Platformand GDK Preview for
Android 4.4.2 (API 19).

Testing of both implementation strategies, native Android and Mirror API
solution using PHP.

o Conclusion: Mirror API is for easy content manipulation and
visualizations based on powerful web languages (HTML, CSS, plus
more available frameworks if needed). Native Android is only suitable
if the application needs hardware access or specific Android SDK and
GDK functionalities.

Implementation of report parts, here based on the incident management
KPI report, and tested flexibility in terms of styling and implementing with
Mirror API solution.
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o Conclusion: The implementation was simple and realizable within a
short amount of time. It already provided good insights into the
possibilities and behavior of HTML-based card contents.

At this point, the student needed to make a cut in order to finalize his report
and document everything fromthe prototyping and implementation phase for
submission. Therefore, the future tense is now used to share the student’s
intentions on how to continue with the development once this report has been
submitted. In 4.5 Closure Phase and Activities Beyond the student describes
his intentions for the continuation of development.

4.5 Closure Phase and Activities Beyond

At the time of writing this report, the student was simultaneously still in the
implementation phase. Given the additional time between submission of his
thesis on June 16" and the official end of his contract with JUGO on June 30™,
he will continue working with Glass and extend the groundwork done up till
this point. This means that the application parts implemented so far will be
extended in such a way that it reflects most if not all of the original reports
used for the application concept. The ultimate goal is to build a complete
application that combines navigational and functional mobile BI features. A
combination of native and API-based solutionis aimed-for, also referred to as
hybrid model or hybrid Glassware. In this scenario, the useris subscribing to
a web service that sends periodic notifications to his or her Glass, which then
invokes a live card on Glass based on native GDK functionalities. The
combination of both implementation strategies is depictedin Figure 18: Hybrid
Glassware.

Insert card
—————————— ~ Mirror Glassware

Menu Item ' GDK Glassware

Figure 18: Hybrid Glassware
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The development activities will continue with an exploratory and trail-and-
error approach, since limitations in all directions, i.e. navigational, functional,
and technical, are still unknown. Nevertheless, it is still unlikely that actual
real-time data processing and provisioning can be incorporated within the time
frame left. In orderto give at least an impression on how an actual application
could look like in the future, the static content will be combined with other
features such as voice commands for future reactions taken by the user and
supporting immediate decision-making by offering predefined menu items.
Furthermore, various other visualization elements will be tested for feasibility
and implementation on Glass.

Next to the further development, the student will work together with JUGO on
a white-paper that can be used for publication and distribution to clients and
other partners. This white-paper will describe the insights, experience, and
prospects gained from this assignment working with Glass. Because white-
papers are of promotional nature, the document will target potential
customers, partners, and students to learn more about the project, outcome,
and possibilities with smart-glasses (here Glass) in the area of mobile BI
reporting. This white-paper will be publicly available on JUGO’s new website
and is branded following JUGO’s design guidelines.

Amongst other activities beyond the submission date of this report and
eventually the official end of my contract, are the development and
implementation of a new website for JUGO. The current website is rather static
and is built using a Joomla!©'® Content Management System (CMS). A
preliminary proposal document for that new website can be found in Appendix
E: New JUGO Website — Proposal Document. It contains all requirements,
wishes, and technical details around the new website. Please note that this
document was drawn up within the first couple of weeks at JUGO. Since other
activities and priorities didn’t leave that much time working on the website
project, the project will most likely also extend into the following month.

Next to the website project, the student will finish the e-learning course SAP
BW - Advanced Bl sponsored by JUGO, and follow other Massive Open Online
Courses (MOOC) offered by SAP and other institutions. Tofind all details about

19 http://www.joomla.org
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further educational courses and self-study initiatives, please go to Appendix
O: Further Educational Initiatives.

The student will also continue blogging about his progress of development and
implementation activities. All blog posts, respectively, their links can be found
in Appendix J: Blog Posts. The appendix contains all links with a short
description to posts published on LinkedIn®© during the graduation period until
the date of submission.

For completion of his graduation, there will be also a final defense presentation
in front of a jury in his university on July 8th. The jury consists of both tutors
of his graduation, an additional assessor from Fontys, and an external expert.
In the presentation, the student will have to defend his project, respectively,
thesis and answer questions from the jury about the project. All members of
the jury will receive a copy of the thesis in advance for preparation. The
continuation of development hopefully provides enough time until the
presentation date to deliver an application with more mobile BI functionalities
combined in one application flow.

At submission date, it was already clear that the contract will be extended to
end of July. In accordance with the company tutor, Mr. van Lent, the additional
month will be used not only for the activities mentioned above, but also for
involvement in the daily business. Admittedly, it is difficult to do just for one
month given a certain preparation or training phase into the current situation
would be needed. Another idea is to take the opportunity to expand the
student’s knowledge in SAP tooling and data visualization by making use of
training and certification material available to JUGO. But all details and final
arrangements on his activities within JUGO beyond the submission date are
not available by this point.
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Chapter 5: Discussion(s)

This chapter was written for discussion inducements and mainly focuses on
the business perspective in terms of smart-glass usage.

Discussion 1: Smart-glasses and reporting?

During the course of the assignment we have seen various aspects of mobile
BI reporting on smart-glasses. Although the development efforts are high,
there are potential use-cases for smart-glasses serving as reporting device.
The level of reporting, based also on the survey responses, is seen as rather
operational at the moment. In order to prove also their practicability for
strategic decision-making, the right scenario and environment must be
provided. But this leads to the next problem.

Discussion 2: Smart-glass integration and IT enterprise architecture?

Nowadays, with increasing numbers in mobile (and wearable) smart devices,
companies face the challenge of "Bring Your Own Device (BYOD)” policies.
Those IT policies must include and support various factors of mobile devices,
e.g. connectivity and user management. Most importantly, the nature of the
smart-glass use-case also determines the existence (and importance) of
security and privacy measures in place. It needs a strong alignment with the
existing IT infrastructure and processes like authorization and authentication,
to successfully integrate smart-glasses. This means, depending on the
modernity of the IT infrastructurein place, companies new to re-think device
management, connectivity, and introducing enterprise applications. With an
early and right approach, employee performance and satisfaction will increase
over time.

Discussion 3: All together: Smart-glasses, SAP systems, and mobile BI
reporting?

Looking not too far into the future, basically just looking at the present, we
already see prevailing operational use-case for smart-glasses that are
powered by sophisticated IT and intelligence systems. An example for that is
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SAP with their augmented reality apps?° to transform the mobile experience
with wearables and SAP. Technical possibilities are already provided with
Google Glass. However, the use-cases again only focus on operational usages
where the most obvious benefits from using a wearable device come to the
fore. For more strategic decision-making, other SAP systems must be used
in order to provide BI insights. An example is the latest technology of SAP,
called SAP HANAZ?L, It is an in-memory (normally could-based) computing
platform for real-time data processing. By using the presented hybrid model
in the context of Google Glass and having the required tools and systens
available, one of the further assignments could be to connect Google Glass
with SAP HANA. First approaches were already made within the SAP
community?2. However, until now we have not seen comprehensive mobile BI
reporting on smart-glasses (here Google Glass) powered by SAP HANA (or any
other information system).

20 http://www.sap.com/pc/tech/mobile/software/lob-apps/augmented-reality-
apps/index.html

21 http://go.sap.com/solution/in-memory-platform.html
22 http://scn.sap.com/community/cloud/blog/2014/03/25/developing -a-google-glass-
application-on-sap-hana
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Chapter 6: Conclusion(s) and Recommendation(s)

This chapter will round up the report by conclusions and recommendations
derived from the assignment described and executed above.

The user experience (UX) and data visualization elements used during the
design and implementation of a smart-glass application must be handled with
great attention. Applications for smart-glasses are more interface-oriented
than applications for other formats such as tablets or desktop computers. This
still leaves all other factors untouched, which would need special consideration
when integrating smart-glasses in an existing IT infrastructure, i.e. security
(authorization and authentication of users/employees) or data privacy.

Conclusion 1: From the beginning of any smart-glass application project,
there must be a clear UX strategy and an assessment of the underlying IT
infrastructure that supports data processing and provides readable data input
for smart-glass application.

Within the scope of the assignment to demonstrate mobile BI functionalities,
prototyping was made very easy with Google’s official guidelines and best
practices together with tools offering rich editing options. However, the
transition to the actual implementation is rather complicated given the
limitations throughout the project: Glass hardware features, i.e. battery life
and constant network connectivity, and implementation options available,
both with their downsides.

Conclusion 2: With the current state of smart-glass technology (here Google
Glass), hardware limitations allow only for limited use-cases and development
efforts are highly time-consuming (implementation of UX strategy). Thiscalls
out fora comprehensive requirements analysis and feasibility study of desired
features and functionalities prior any further design or development.

In terms of mobile BI reporting, smart-glasses are simply not suitable yet to
support a comprehensive reporting structure. This means that navigational
options, such as drill-down or drill-through within a specific card via voice
commands, are very limited to their implementation. Furthermore, the
visualization possibilities within reporting on smart-glasses are very limited
due to the device’s format and the perception of the wearer.
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Conclusion 3: Smart-glasses at their current state (here Google Glass) are
not - yet - suitable for mobile BI reporting. Although a whole new experience
can be created with smart-glasses, mobile BI reporting is not amongst the
most needful use-cases. The deployment and usage of smart-glasses serve
primarily operational use-cases, i.e. for warehouse workers, where employee
performance can be increased with benefits like hands-free.

At this point, smart-glasses have been deployed sporadically within specific
businesses where a prevailing and immediate added value resulted from
smart-glass usage. For those use-cases, the implementation is specific and
bound to the respective application and its desired functionalities. This means
no intuitive user actions can be taken on the data visualized except those
options made available during implementation.

Current developments not only show that Google ([20] 9TO5, 2015) is working
on a new release of Glass, but also the general momentum of AR and smart -
glass technology holds encouraging and optimistic promises for future usage
of smart-glasses in years to come. However, if, at this point, a concrete
business applicationis planned for a smart-glass, one has to be aware of
limitations with current devices, both hardware and software-wise.

Recommendation 1: Hold off with actual deployments with smart-glasses,
within the scope of this report, for mobile BI reporting purposes until hardware
components, like battery, have improved and acceptance and adoption of
smart-glasses in society and businesses gradually increased.

Nevertheless, there are several further research topics and assignments that
could follow this project here. This includes, again within the scope of mobile
BI reporting, the data processing and controlling part. Real-time user
interaction and live cards provide a complete different UX, assuming that data
provision is guaranteed and the processing part is fully done on the back-end
systems.

Recommendation 2: Take the basis developed up until this point for mobile
BI reporting functionalities and by using web services that interact with
underlying information systems, such as SAP BW or HANA, create reports that
are provided to the user in real-time with real data.
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Evaluation

Overall the graduation assignment was a challenging, but interesting and
rewarding experience, giving me the opportunity to broaden my knowledge
and skills in various areas. I was able to expand my skills in data visualization
with specific focus on smart-glass formatsin forms of mobile BI reporting, and
generally gain knowledge in enterprise IT / BI architectures poweredby SAP.
Uncertainty at the beginning of the assignment gave me a few hesitant
moments with constant re-evaluation of the current situation and tasks ahead.
Time management, especially toward the end, became very important and
crucial in order to successfully complete an assignment like this where
expectations were very broad and open.

Working with the new technology and its ways of implementation has provided
me with valuable insights and I greatly appreciated the freedomgiven to me
to explore, experiment, and finally develop an application concept and
implement it on my own terms. The whole process and development efforts
have introduced me to the concept and usage of APIs in combination with
transformative data visualization and management reporting using a new
category of mobile devices. Seeing functional and navigational mobile BI
features in action, all developed and implemented following a trial and error
philosophy, was very satisfying. The initial expectations were very low, since
the potential of technology and development was unclear in the beginning.
During the course of the assignment, once a suitable development
environment was ready, expectations grew and resulted in a successful proof-
of-concept pilot application.

Looking forward toward a master studies and career in the field of strategic
information management and BI, the graduation project has provided me with
good insights into SAP software products combined with a futuristic but
realistic outlook on a mobile device landscape and potential of mobile BI in
coming years. We are just at the beginning of integrating AR and smart-glass
technology in businesses and use themfor operational or strategic use-cases.
For future students this enables and inspires to do more research and
development assignments to explore in-depth the growing and untapped
potential in innovative mobile BI.

I was given a lot of responsibility and the trust and support that was provided
by the company have made this an unforgettable experience and I amgrateful
to have been a part of it. Further contact and collaboration between JUGO and
me will remain.
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Description of the graduation project:

1. Describe the problem analysis:
(What is the reason for the internship company to initiate this assignment? What is for the company the added value of this
assignment? Can you describe the starting situation and starting points: introduction and problem definition.)

JUGO is a consultancy company with focus on Business Intelligence. JUGO explores new technologies first to
get a clear understanding of the functionalities and to see if the technology could contribute (now or in the
future) in business cases to improve or support customers in the area of business intelligence.

Nowadays technology improvement has a big impact on the way information is available. The amount of
information is growing rapidly from internal/business data to also external data and unstructured data (big data).
Also in-memory technology shifts reporting to more real-time reporting.

2. Describe the graduation assignment.
(Especially the objectives, results to be delivered and final products to be realized. Also indicate what you want to achieve for
the internship company. Give a clear description of the graduation assignment).

Main goal: implementation of business case (at least 1) in domain of BI
Secondary goal: If main goal is technically not feasible, at least provide theoretical outline
Thirdly: If main goal is not applicable (at this point of time), at least provide technical outline

Parallel goals:
- Setup a technically working situation (proven technology; proof-of-concept). I.e. being able to “beam”
/represent information in/on Google glasses.
- Aspects involved are a.o. interfacing and proper data visualisation (generally UI & design)
- Exploring the potential of Google glasses in the use for business intelligence. This could either be on
strategic level but also for operational reporting.

Note: maybe there is no business case for a company to invest in google glasses pure from BI point of view. But
there are already business cases where Google glasses have an added value in business processes. One aspect is
also to look to this situation. As the customer already has Google glasses and no additional hardware investments
need to be made.

3. What is the research component of this assignment?
(What are your research topics? If necessary, draw up a research plan).

- Business cases in BI (generally for reporting/dash boarding) -> would you “data visualisation aspects”
- Business cases in BI (specifically for Google glasses)
- Technical feasibility and application of the two above

4. What are the methods and tools?
(What operating procedure and means can you made use of during the internship period at the company? What facilities the
company will make available?

JUGO has focus on BI and uses tools from SAP and Business Objects. As JUGO has the software available as
well as hardware, the base should be SAP.

Regarding Google glasses: This has to be checked and confirmed if Fontys could/would participate, otherwise
JUGO will purchase Google glasses.

5. How and by whom will you be guided by the company, which other ‘stakeholders’ are involved?

Managing partner at JUGO: Mr. Ronald van Lent.
Fontys (ERP&BI team) as partner?





6. What fields of Study play an important factor in realizing the graduation assignment?
(For example information analysis, design, realization, monitoring and security).

Information analysis, BI, Data Warchouses
Dashboarding/Reporting (provided feasibility / application) design, realization, UI (specific for Google glasses)

OTHER DETAILS:
Preference university tutor: 1. Rien Hamers (ERP&BI) as representative of Fontys
2. Peter Boots

PLEASE SEND THIS FORM BY EMAIL TO THE GRADUATION COORDINATOR IMMEDIATELY
AFTER THE GRADUATION INTERVIEW HAS TAKEN PLACE.



Rien Hamers (ERP&BI) as representative of Fontys



Peter Boots
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Glossary

Term / Abbreviation

Definition

API Application Programming Interface

APK Android Application Package

B| Business Intelligence — Tools and methods for analytical
insights.

BO BusinessObjects — Data collections in SAP BW environment.

BW Business Warehouse — Data warehouse solution from SAP.

CMS Content Management System

DD Design Document — Document describing all (technical)
design aspects of an application.

DOT Development-Oriented Triangulation — Framework for applied
research.

ECTS European Credit Transfer System

ERP Enterprise Resource Planning

IDE Integrated Development Environment

MOSCOW Must, S_hould, COyId, WOn t hgve scheme for prioritizing user,
respectively, functionality requirements.

MOSQUITO MOney, Skills, QUallty, Informatlon, Time, Organization —
scheme for project planning and management.

PHP Hypertext Preprocessor (recursive backronym)

PMP Project Management Plan — Details all important information
about a project’s realization.
Systems, Applications & Products in Data Processing -

SAP
German Software Vendor.

SDK Software Development Kit

URS User Requirements Specifications — Document describing

user requirements for an application.
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Chapter 1: Introduction

The following paragraphs provide information about the graduation company and describe further
topics that are essential for the graduation project and for a better understanding of the project
scope.

1.1 JUGO vof

The company JUGO consists of two parts: JUGO Contracting B.V. and JUGO vof.

JUGO Contracting B.V. hires third parties, such as freelancers, when additional capacity is
needed to accomplish defined customers goals. Through this separate B.V. (apart from the
general partnership), any risks, such as chain liability, can be kept low.

JUGO vof is a consultancy company with about a dozen consultants/partners to give advises on
SAP implementation and management processes. Besides advising, JUGO is also sparring
partner for its clients and partners. This is reflected in the motto "JUGO connects", which refers
to the consultants connecting processes, people and technology of SAP.

JUGO vof consists of several partners. JUGO has opted for a vof (general partnership) structure
so that members can easily join. In addition, the flows remain separated by this construction. The
partners, the results of his / her own take, either positive or negative, marks. It is intended that
the partners offer complementary services and there is no competition arising between the
partners.

JUGO Service Centre B.V. is the managing partner and provides back office services to the
remaining partners. JUGO Consultancy 3 B.V. specializes in SAP CRM. JUGO Consultancy 6
B.V. specializes in SAP NetWeaver. These members have no own staff.

The organizational structure of JUGO vof can be found in Chapter 4: Project Management Plan,
4.6 Organization, together with the organizational chart for the scope of this project.

1.1.1 JUGO BI Expertise Centre B.V.
As described above, JUGO vof consists of several partners.

JUGO BI Expertise Centre B.V. (BIEC) focusses on Business Intelligence driven by SAP tooling
and is the largest partner in the general partnership. The graduation takes place within JUGO
BIEC and will therefore also focus on a part of Bl.

The focus lies mainly on two aspects that come together: technology-driven and concept-driven
Business Intelligence. SAP HANA — in-memory computing — is rather technology-driven, whereas
the data visualization part of data and information in terms of Bl (powered by SAP) is more
concept-driven. With new technologies emerging, here smart-glasses, which pose a complete
new level of challenges for data visualizations, the graduation project will combine both aspects
and further look into real-time reporting powered by SAP HANA visualized on a smart-glass (here
Google Glass).

6|Page
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1.2 SAP SE

SAP SE (Systems, Applications & Products in Data Processing) is a German multinational
software vendor that makes enterprise software in order to manage business operations,
customer relations, and improving business insights through business intelligence and analytics.
SAP is headquartered in Walldorf, Baden-Wirttemberg, Germany, with regional offices in 130
countries.’

SAP offers market-leading enterprise application software helping companies of all sizes and
industries to operate more efficiently, adapt easily, and grow sustainably their businesses through
innovative technologies, such as on premise, cloud, desktop and mobile solutions to improve
business processes and the profitability of the company.

The future outlook for SAP focuses on Cloud computing, mobile, and in-memory computing, as
this opens new doors for real-time data access.

As a result, the relatively new SAP HANA? solution for in-memory computing, especially for real-
time data accessing and processing, will be investigated. Furthermore, as potential future data
sources, the SAP NetWeaver Business Warehouse® (NetWeaver BW) powered by HANA will be
considered and worked with to incorporate in the final advisory report.

1.3 Business Intelligence

Business Intelligence (BI) describes tools and methods that help decision-making process easier
and more accurate through analytical insights into customer and business data. Bl is applied in
several areas from customer profiling, and customer relations, to more sophisticated statistical
analysis to gain business improvements.

Normally this is achieved by extracting important information of the organization’s raw data and
apply analytical, predictive, or statistical methods to better understand the relations and insights
into company’s (customer) data.

A very wide range of tools exist that help applying those methods in a user-friendly, efficient, and
convenient way. In the context of this project, Bl methods are powered by SAP BIl, BW, and
BusinessObjects (BO).

1.4 Smart-Glasses

With new technologies emerging in the digital transformation age, businesses seek to gain
competitive advantage through innovative usages of technologies and incorporating these in their

1 http://www.sap.com/corporate-en/about/our-company/index.html
2 http://hana.sap.com/abouthana.html
3 https://help.sap.com/saphelp nw73/helpdata/en/b2/e50138fede083de10000009b38f8cf/frameset.htm
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portfolios. With developments in the domain of augmented reality and smart-glasses, business
cases for such glasses emerge more than technically possible before.

Smart-glasses are the new generation of computing devices that are mainly seen as instant
display of simple, relevant, and current information®. These devices are worn in front of the eyes
and independently of the wearer’s position, the display moves along. This means that no matter
where the wearer is physically located and where he looks, the device can alter or enhance the
wearer’s vision.®

Modern versions of smart-glasses can run self-contained mobile apps and can communicate
wirelessly via voice commands.

Of course, next to the technical capabilities and challenges for smart-glasses, the design and
development for smart-glasses becomes more difficult as such devices require revised methods
of user interfacing, data visualization, interaction with users, and advanced mobile programming.

The following figure shows a comparison of currently on sale or soon to be released devices.

Figure 1: Smart-glasses Comparison Chart

For exploration and demo purposes the Google Glass will be used during the course of the project.
Details about the choice of the device follow in the next paragraph.

4 hittps://developers.google.com/glass/design/principles
5

https://www.vs.inf.ethz.ch/edu/FS2014/UCS/reports/HermannSchweizer SmartGlassesTechnologyApplic
ations report.pdf
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1.4.1 Google Glass

Google introduced the first version of Google Glass in April 2013 as a prototype only available to
developers. In May 2014, the device became publicly available, whereas the original price of
$1,500 remained the same.

In January 2015, Google announced the official stop of the sale, which was by then only in the
US and UK, but encouraged developers to continue experimenting with the device, while Google
rethinks their strategy and works on improved price, material, and execution.

Technical Specifications

The main System on Chip (SoC) is a TI| OMAP4430 Dual 1.2GHz (ARMv7). It is the same SoC
used in the Samsung Galaxy S2. The new edition of Glass 2.0 has doubled the amount of RAM
to 2GB, but kept the 16GB of storage - 12GB is available for use.

Glass also features an InvenSense MPU-9150 (gyroscope, accelerometer and compass) and a
Wolfson WM7231 MEMS microphone; in terms of software it runs a variation of Android 4.4 KitKat
but the interface is very different from the smartphone version.

In terms of connection, Glass has Wi-Fi 802.11 b/g and Bluetooth 4.0 LE but notably lacks a GPS
sensor or any 3G/4G SIM card slot. This is mainly why you hook it up to a smartphone or need
an intermediate entity.

The camera is a key component of Glass, and has a resolution of 5-megapixels, and it takes
JPEG photos at 2528 x 1856 pixels. Glass records video at 720p resolution.

Choice of Device

Although Google Glass was not the first smart-glass on the market, the choice was determined
by several factors. Firstly, the investigation being conducted during the graduation project is not
vendor-specific or focuses on specific types of smart-glasses. Secondly, no investment was
needed for the usage and availability of a Google Glass, since Fontys provides one device on a
weekly basis to the graduate student. Thirdly, probably most contributing aspect, is that detailed
technical / developer documentation from Google is available. Furthermore, during the course of
the official prototype phase of Google Glass, various apps, documents, forum posts, and the like
have been created and published for extensive reference points. Nevertheless, the overall goal
is to provide advises for smart-glasses in general, whereas Google Glass just represents the
proof-of-concept.
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Chapter 2: Project Statement

This chapter describes all details important for the project, such as the overall project product with
its deliverables, project constraints, and risks.

2.1 Formal Client

The formal client for the graduation project is JUGO Bl Expertise Centre B.V., represented by
Ronald van Lent.

Eventually, given successful progress and results of the project, more clients (of JUGO) or other
external parties/partners might be invited and presented with the outcomes of the project.

2.2 Project Leader

The graduate student, Max Scholz, will plan and realize the graduation project on his own.

However, since the project outcomes are not completely definable at this point, close guidance
and accordance with the company tutor (formal client) will take place to steer the project and
potential outcomes toward successful completion in case of any risks.

2.3 Current Situation

With new technologies and more than ever produced data, a digital transformation is taking place
that is of unprecedented pace of change and impacts customers, as well as businesses in their
everyday life. With this ongoing digital transformation, the way information is created, exchanged,
and consumed has changed drastically. The amount of data (information for value creation) is
growing rapidly from internal (business) data to external, more unstructured data, such as social
media data, also known as the phenomenon of Big Data. In the context of this project and JUGO’s
SAP services, huge collections of data are normally stored in data warehouses powered by SAP
and further transferred to business intelligence systems, such as SAP BW.

Businesses make use of new technologies to drive business improvement and satisfy the evolving
customer demands. The new challenges are real-time processing of huge amounts of data and
provide this processed data for reporting and analytical purposes. This creates a need for in-
memory technology that shifts nowadays’ reporting to more real-time reporting with increasing
speed of accessing and processing data. SAP addresses this need with their SAP HANA solutions
to provide in-memory data processing.

Companies (here (potential) customers of JUGO) are looking also into innovative ways to improve
their operations and insights about their customers. Next to the efforts that JUGO has been
already doing for the time of its existence, within this project the smart-glass technology will be
taken “into the field” and an investigation will guide further developments to incorporate this
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technology in existing SAP / IT environments to serve as real-time reporting device for upper
management (strategic) or on an operational basis for a wider range of employees.

2.4 Project Justification

Elements of the digital transformation include flexibility and scale that both focus on simplicity and
the two factors time to value and speed to innovation. This means that companies need to follow
a disruptive business model to stay competitive in the 21t century and be ready for new
technologies / innovations. Furthermore, predictive insights into customer data (or own business
data) through fast in-memory processing and mobility for employees through smart devices
(phone, tablet, glass, watch) are elements of the digital transformation.

Therefore, next to building a playground for deep exploration of smart-glass technology to gain
understanding and pioneering aspects of its usage and applications in the context of Bl and SAP
systems, this project aims for a proof-of-concept in instant notifications, real-time alerting and
reporting that leads eventually to operational usage at the client side and provides benefits to
either end-users or business processes.

2.5 Project Product

Although there are no concrete expectations on the outcome of the project, since smart-glasses
are a relatively new technology and no sound exploration has been conducted before in the field
of business intelligence and data visualization in combination with smart-glasses, several items
have been identified on which the outcome will be guided and assessed.

The primary outcome of the project is an Advisory Report for JUGO that is comprised of current
developments and applications of smart-glasses in the domain of business intelligence.

Furthermore, it provides predictive statements for the usage and implementation of smart-glass
apps based on the testing device Google Glass for a proof-of-concept. In these predictions (or
speculations) the emphasis will be on data visualization aspects (design of user interfaces,
dashboards, reports) of smart-glass development and the data source being provided by SAP
HANA or BW. Real-time reporting, or notification and alert systems for either strategic or
operational usages will be focused on during the research, design, and development phase. The
Advisory Report, especially data visualization aspects, will be handled independently from the
technical feasibility of the proof-of-concept (or any use case found during the research phase).

The practical part of the project will be setting up a technically working environment with the
test device Google Glass and develop a proof-of-concept based on the research outcome
(business use cases for strategic or operational intents). During the research phase, a User
Requirements Specifications (URS) document will be created based on the use cases found
during the research. In the design phase, the URS serves as basis for the Design Document
(DD) which describes the more technical requirements and functionalities for the proof-of-concept.
The development phase offers the student, at this point, some flexibility, since the implementation
language could either be Java (using Android Studio as IDE) as a more native choice of
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programming since the device runs on Android 4.4, or using a RESTful API in PHP to write code
for Google Glass using an OAuth2.0 connection. This will be explored more in detail prior to the
development phase in the Design Document.

Given the prototype status of the testing device and missing interfaces to advanced information
systems at this point, most likely only static data sources will be used for the proof-of-concept.

In case the practical part has reached an end due to non-feasibility of certain implementation
aspects, the student will try to provide at least a theoretical (and/or technical) outline of potential
smart-glass (here Google Glass) implementations.

If no prevailing business case with pure Bl intentions can be found during the research phase,
and smart-glasses still contribute in other ways to improve business processes (more
operational), the student will investigate in those cases, with the assumption that customers
already have the required hardware (Google Glass) and don’t need additional hardware
investments. This means that the focus shifts more on the business process management and
performance improvement.

The final Graduation Report (or Bachelor Thesis) will have a slightly different structure that the
advisory report, since the focus lies more on the methodically applied methods during the
project. This means more the how and why is important than the what. In other words, the
graduation report will provide a documentation of the graduation process, the project product(s),
and focus mainly on the evaluation, recommendations and conclusions (to JUGO, Fontys,
and generally) derived from the advisory project. Certainly, the advisory report and graduation
report go hand-in-hand, although the target audience for the graduation report is different than for
the advisory report (mainly for JUGO and incorporating their services in data visualization and
SAP tooling).

Next to the project product(s) described above, the student will follow from March 11™ the SAP
Advanced Business Intelligence course that accredited to 6 ECTS (equals to 180h workload).
Details on the course can be found in Appendix E - Further Education. Additionally, the student
offered to transform the current static website of JUGO into a content management system
based on WordPress. A preliminary proposal document can be found in Appendix D —
Preliminary Proposal for WordPress-based CMS. The priorities are as such that the SAP course
has higher precedence than the new website.

2.6 Project Deliverables & Non-deliverables

The following two paragraphs separate the deliverables from the non-deliverables.

2.6.1 Deliverables
The following table lists the concrete deliverables of the graduation period. Only deliverables
following this document are incorporated.
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openSAP courses

#  Deliverable Description
vy Technically working environment for projecting fragmented Bl /
1 Proof-of-concept dashboard functionalities on Google Glass.
User Requirements Document detailing user requirements, interactions, and classify
1.1 ~eq requirements according the MoSCoW —Must, Should, Could, Won’t
Specifications
Have- scheme.
. Document describing user interface, designs, and technical outline
1.2 | Design Document . .
for implementation phase.
Source Code / During the implementation phase, projects will be created and
1.3 Proi source code is produced. Everything will be delivered at the end for
rojects
further assessment.
Document prepared for JUGO. Includes advises for future
2 | Advisory Document | applications and usage of smart-glasses in the business context
(SAP BW/BI) of JUGO.
21 Whitepaper: Bl & Optimally, a whitepaper can be drawn of the advisory document to
" | Smart-Glasses be published on JUGOQO'’s website.
Document prepared for Fontys. Describes outcomes of the project,
3 Graduation Report | challenges encountered, as well as conclusions and
recommendations.
WordPress-based CMS solution replacing current static company
4 New Website website. Own blog section and LinkedIn integration. See Appendix D
- Proposal Document for WordPress-based CMS for preliminary
version.
4.1 | Deployed CMS WordPress installed, customized, and configured for JUGO’s needs.
5 Certificates for SAP | After taking the examination of the SAP courses, the student should
courses be rewarded by an official SAP certificate.
Proof of
6 Participation After finalizing the openSAP courses, the participation is certified.

Table 1: Project Deliverables

Please note that more deliverables (documents, developed application parts, or others) could
arise during the course of the project. Those will be then outlined in the final report.
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2.6.2 Non-deliverables
The non-deliverables of the project at the point of completion of this document include the
following items:

¢ Any connections to an information system for direct data input / source will not be feasible.
o A complete application with sophisticated dashboard functionalities cannot be expected
given the Google Glass being in a prototype stage and active support has been stopped.

2.7 Project Constraints

The project constraints consist of the following items:

¢ Main focus on functional application / use cases of smart-glasses in Bl domain and their
data visualization aspects.

e SAP systems (BW / HANA) in the scope of future connections (information system as data
source).

e Prerequisite for companies: SAP systems have to be in place and, optimally, a device
(here: Google Glass) is already owned by the company.

¢ Only static data sets for proof-of-concept environment.

2.8 Project Risks

Some of the project risks involve:

¢ No demonstrable business use case for Google Glass found
o Mitigation: Focus on functional / operational use cases for (smart-glasses) Google
Glass.

¢ Design & Development phases are at risk if first bullet point applies
o Mitigation: Re-structuring of design and development phase to suit the outcomes
of the research phase.

e Practical parts highly depend on research outcome
o Mitigation: Extensive research with break-down of use cases and functionalities
for proper implementation of segments / application parts.

e Generally, given all aspects of the graduation period (actual graduation project, two SAP
courses, blogging, new website), the time risk becomes very likely to increase over time if
no proper time and task management is in place

o Mitigation: In case the amount of work due to extra tasks could exceed overall
time, priorities would need to be re-prioritized and decisions have to be made
closely with the formal client (or Fontys tutor).

e Outside of the official graduation project, but within the period of the student’s stay at
JUGO, not passing either one of the two SAP courses could lead to time and cost risks.
o Mitigation: Exams can be retaken at additional costs of 150€. New exam dates
could exceed graduation period, so additional arrangements, respectively,
agreements would need to be made.
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Chapter 3: Project Phasing

The whole project follows the Development-Oriented Triangulation (DOT) framework®, which is
collection of strategies for applied research that has been proven particularly helpful for practical
study courses and projects. Therefore, for each of the presented project phases, a reference to
the respective DOT strategy will be made and the choice will be justified.

The duration of the project is five months, therefore, the project is divided into five phases, each
consisting of activities and references to the DOT strategies. However, precise details of each
phase will be provided once the respective phase has been entered.

The figure below shows the project phasing together with a timeframe (aggregated to months),
milestones, and important documents of each phase.

yoJep

ldy

Aep

aunp

Phase

Activities / Documents (= Milestones)

Research

Design

Development

e Setup working environment, get acquainted with company and
colleagues

e Assignment Plan and Communication Plan

e (Business) use cases for smart-glasses (strategic or operational)
e User Requirements Specifications

¢ Desigh Document

e Implementation of use cases found during research, and modelled
during the design phase

* Logging of activities, challenges, risks, tasks, and decisions

e Advisory Document
e Graduation Report
e Final presentation

Figure 2: Project Phasing

6 http://ralphniels.nl/pubs/turnhout-designpatterns-nordichi14.pdf
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Orientation Phase

The orientation phase during February was for getting acquainted to JUGO and colleagues, as
well as finishing six scripts of the SAP ERP course, and creating the communication and
assignment plan.

No real reference to DOT strategies.

Research Phase

This phase takes place in March and focuses on the investigative aspects of the project. During
the research, (business use cases) will be investigated in the domain of Bl and its integration
(development aspects) to an existing IT environment (powered by SAP) proven by a proof-of-
concept during the development phase. The aim is the User Requirements Specifications (URS)
document.

DOT references:

Library strategy: This means official documentation of the Glass Development Kit, Android
Software Development Kit, and SAP documentation on products and developer-oriented material
will be point of reference, so to speak, in form of sources (library).

Field strategy: Interviews with colleagues (SAP in the field), look at smart-glass usage /
applications outside JUGO, data and information gathering (static data source for the proof-of-
concept) for relevant use cases / real client projects.

Design Phase
The design phase during April aims at technical specifications, graphical user interfaces
(dashboards, generally data visualization), and functionalities.

DOT references:
Generally, all strategies apply during the design phase.

Library strategy: Sources for design patterns, guidelines, and styles will be provided by Google.
Additional reliable sources and references will be consulted.

Workshop Strategy: Mockup process for the user interface and specific needs for the use case
found and carried to the design phase. It's an iterative process involving various methods of
drafting, prototyping, and sketching up interfaces.

Field strategy: Here the inspiration by other available apps, design guidelines, and general
material (also relevant and specific for Google Glass since the next phase will be the development
of a proof-of-concept).

Showroom Strategy: Justification of decisions derived in lab section.

Lab strategy: Testing of mockups and client surveys for including change requests in the process.
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Development Phase
The actual practical part of the project is during May in the Development Phase of the project.

It will focus on the implementation of use cases as a proof-of-concept to the formal client. During
this phase a Design Document (DD) will include all details regarding the technical specifications
and requirements of the Glass use case.

DOT references:
Library strategy: Development guidelines can be obtained from Google’s developer website.

Workshop strategy: Implementation and testing of use cases using the programming language of
choice (decided at later stage of the project).

Lab strategy: Verification, testing, and approval by formal client of official project outcomes from
design and, ultimately, development phase.

Closure Phase

The closure phase in June represents the last month of the official project in which the student
will write his Bachelor thesis (Graduation Report, target audience Fontys) and Advisory Report
(target audience JUGO).

DOT references:

Library strategy: Empirical writing of Bachelor thesis requires reliable qualitative sources and the
right format of expectations of an applied research project and its concluding thesis.

Showroom strategy: Justification of project outcomes, defense of Bachelor thesis (final
presentation).
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Chapter 4: Project Management Plan

The Project Management Plan (PMP) chapter provides information important for the realization
of the project. The PMP follows the MOSQUITO — MOney, Skills, QUality, Information, Time, and
Organization - scheme.

4.1 Money

The project does not involve any high costs on either side of the participating parties, neither for
JUGO nor for the student.

Since the Google Glass is provided by the university, there was no investment for JUGO needed
to purchase the device, which would have been otherwise around 1000€.

Travel expenses and the ERP4Students SAP Advanced Bl course (see Appendix E — Further
Education for detailed information about the course) are paid for by JUGO. The following table
briefly lists the costs for the SAP course. Travel expenses are compensated on a monthly basis
(always end of month), but may vary widely depending on the selected travel option (train, car
ride with colleague).

# Item Costs
1 SAP Advanced Bl course 450,00 €
Total 450,00 €

Table 2: Project Costs

For the side project of transforming the currently static website of JUGO into a CMS-based
website, hosting costs emerge. These costs, however, do not cause any additional charges for
JUGO, since these costs are already included in the companies’ accounting for the fiscal year
2015.

4.2 SKills

For the complete graduation period several skills need to be applied and further expanded
throughout the course of the project in order to fully complete the project tasks.

The following table provides an overview of the required skills and their respective application.

Note that some of the listed skills will develop over time as the student dives deeper into the
respective item.
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#  Skill Description
1 Glass Development
11 Java or PHP Programming Depending on choice of implementation, Java or
" | Language PHP will be used as main development language.
In case Java will be chosen as implementation
1.2 | Android Studio or (IDE) language, the Android Studio will serve as

Integrated Development Environment (IDE).
1.3 | Glass Development Kit (GDK) Official technical reference for Glass development.

In case the Java language in combination with the
Android Studio will be chosen, the official Android
SDK from Google will held as technical reference.

Android Software Development

141 kit (SDK)

2 SAP Knowledge

Enterprise Resource Planning
(ERP)

Business Intelligence (BI),

2.2 | BusinessObijects (BO), Business
Warehouse (BW)

3 Web Development

Further education that might be applied on-demand.

SAP course followed during the graduation period.
Applied, eventually, at JUGO for client projects.

WordPress as Content

Management System (CMS) New platform for JUGO company website.

For modifications and customizations to the CMS,

3.2 | PHP Programming Language the PHP language is used.

4 Various Tools

4.1 | MAMP (Localhost hosting) For WordPress local testing and development.
4.2 | TextWrangler Text / Code Editor.

4.3 | Browser For (eventually Glass and) web development.
4.4 | Microsoft Office 2013 For document creation.

Table 3: Required Skills for Project

4.3 Quality

Quality in software engineering becomes inevitable and needs an appropriate time focus to
conform to standards and best practices already established by the industry, or software
community.

For all resulting design and development items, the student will ensure that he investigates latest
standards and best practices and applies those wherever possible and applicable.

Especially the SAP domain and the potential future usage of a SAP BW system in combination
with smart glasses (beyond graduation project) offer lots of best practices already available.
Those practices will be incorporated and referenced in all theories and documents.

Reliable sources are of outmost importance in qualitative document creation and thesis formation.
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The following table contains a preliminary list of qualitative sources that will be used during the
course of the graduation project for research purposes as well as references.

Item Source Contents
- Solutions
- Support
Official SAP ) . - Developer section
website http://go.sap.com/index.html - Partners
- Whitepapers and additional
literature
https://www.google.com/glass/start/ | - Official Glass Development Kit
(former official website, now (GDK) documentation
placeholder website) - Design principles and patterns

Google Glass - Complete reference

https://developers.google.com/glass/ | - Best practices and further Glass-
(official technical documentation) related aspects

Table 4: List of Sources

Additional sources, such as case studies, whitepapers, forums, and technical websites will be
used on-demand and referenced in the respective documents.

4.4 Information

Information exchange and regular communication is more important and easier nowadays in the
interconnected world than ever, resulting in various communication channels and applications
and devices to use. During the course of the project, the graduate student will produce several
documents (see Table 4: Document List) and distribute them accordingly to the respective target
audience (for review, evaluation, or approval).

For a detailed plan of communication and information / document exchange, please read
Appendix C — Communication Plan. The communication plan includes all channels that will be
used for information and document distribution. Nevertheless, the following table briefly lists all
major documents that will be created throughout the project.

Document Comment

This document describes project planning, deliverables, and all
important data around the project.

Assignment Plan

Communication Plan | Describes information and document exchange.

Graduation Report Bachelor thesis.

Document for JUGO for future usage of smart glasses in their

Advisory Report business context.

Table 5: Document List
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Furthermore, the student will blog about the progress of the project and distribute the latest link
to the blog post on other social networks (Facebook) and to the teacher via email. Please see
Appendix F — Blogging for detailed information.

4.5 Time

The total time frame of the graduation period is five months (February — June 2015).

For a complete project phasing with milestones and deliverables can be found in Chapter 3:
Project Phasing.

The following timeline depicts all dates of importance for the successful completion of the
graduation.

10th: Exam SAP ERP course

11th: Start SAP Bl course 15th: Fontys Ceremony

2nd: Official Graduation 30th: Official Graduation End

Start

6th: Drop-off Assignment & Communication Plan
15th (approximately): Submission Final Report,

followed by second company visit

2nd: First company visit

Figure 3: Project Timeline

Please note the there are no exam dates of the SAP BI course available at the time of writing this
document.

Additionally, below are all dates listed where the student will be absent from JUGO to attend other
events of importance. The company tutor is aware of these dates.

Date Event Location

30" April 2015 | ICTalent Awards: Training Presentation Skills | Fontys, Eindhoven

11" May 2015 | ICTalent Awards: Training Entrepreneurship | Fontys, Eindhoven

20" May 2015 | ICTalent Awards: Rehearsal Fontys, Eindhoven

21t May 2015 | ICTalent Awards: Finals Fontys, Eindhoven

Table 6: Dates of Absence
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4.6 Organization

The following figure shows the organizational chart of JUGO vof and the graduation project. The
graduate student will report to Mr. van Lent as company guidance, mentor, and managing partner
of JUGO vof. Furthermore, communication and information exchange will take place between the
graduate student and fellow JUGO colleagues. Fontys, precisely the International Student Service
Desk (ISSD), is depicted because it provides the device during the graduation period.

JUGO vof
(Ronald van Lent)

Figure 4: Organizational Chart
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Appendices

Appendix A - Project Survey

=
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Appendix B - Company Contract

=
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Appendix C - Communication Plan
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Appendix D - Preliminary Proposal for WordPress-based CMS
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Appendix E - Further Education

During the period of the graduation project, the student will follow two accredited SAP e-learning
courses from erp4students’.

erp4students

erp4students is a program, consisting of extra-curricular courses, developed in Germany at the
University Duisburg-Essen, and is offered exclusively to students. It offers the opportunity to
engage intensively with the topic of Enterprise Resource Planning (ERP) while at university and
to gain relevant competencies in working with the world’s leading enterprise software (SAP).

Courses

Course Content ECTS Notes
General overview of the Exam: 10" April.

Integrated Business theoretical base of Course half-finished prior

: : 6 (180h )

Processes with SAP enterprise resource workload) to graduation.

ERP (TERP10) planning using the business All 12 scripts done at this
software SAP ERP.8 point. Study for exam.
The goal of this course is Start of course: 11"

SAP BW — Advanced | the development of 6 (180h March.

Business Intelligence | expertise in the range of the | workload) | Exam dates unknown at
SAP BW-software solution.® this point.

Table 7: Further Educational Courses

The first course was paid privately and started in November 2014. Upon graduation start the
student had already finished half of all scripts (in total 12). During the orientation phase of this
project, the second half of scripts was reached.

The second course will start in March and goes alongside the graduation period. Time
management for doing and submitting scripts, as well as preparation for the final exam, has to be
handled by the student accordingly. JUGO has paid for this course as it is compulsory for all
trainees at JUGO.

Optionally, the student could ask his or her university to add those additional ECTS points to his
overall list of subjects and credits.

When additional time is available, free courses will be followed on openSAP '°. Those courses do
not pose any importance to the graduation project, but as further education for the student in the
SAP environment.

7 http://www.erp4students.eu

8 http://www.erp4students.eu/live/Course-Integrated-Business-Processes-SAP-ERP/integrated-
processes.aspx

9 http://www.erp4students.eu/live/Course-Advanced-Business-Intelligence/sap-bi-abi.aspx

10 https://open.sap.com
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Courses are:

Digital Transformation and Its Impact

Introduction to SAP HANA Cloud Platform

Rapid Deployment of SAP Solutions (Update Q1/2015)

How the Internet of Things and Smart Services Will Change Society
SAP Business Suite 4 SAP HANA in a Nutshell

Appendix F - Blogging

During the graduation project, the student will document his progress in form of blog posts. Those
blog posts will be published on the JUGO Young Talent "' showcase webpage of JUGO on the
social platform LinkedIn in a weekly/bi-weekly frequency depending on the available time of the
student as well as the current topics covered either in research or any other phase of the project.
This also replaces the bi-weekly status reports to the university tutor. All blog posts published
during the graduation period will be added to the final report in the appendix. This will happen in
form of links to the respective blog post, since including all contents of the posts would exceed
the recommended document length.

By the time this document was finalized, the student already posted his introductory post, which
can be found here:

https://www.linkedin.com/pulse/graduation-bi-smart-glasses-week-1-25-02-2015-max-scholz

Naming convention for blog posts is “Graduation: Bl & Smart-glasses — Week X (dd-mm-yyyy)”
and the post structure comprises a recap of the previous post, current progress of the project, talk
about current topics, and close with conclusions and a preview for the upcoming time until the
next blog post.

11 http://www.linkedin.com/company/jugo-young-talent
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The Five Strategies Framework for
Research

Research is an important part of work in the ICT area, but ‘research’ is also a term which can be
interpreted in various ways. In order to make research manageable and to define its meaning in the
daily ICT practice, we use a research framework which fits well with the school projects and daily ICT
practice in industry. Fontys Hogeschool ICT chose to use the research framework of Turnhout et al
(NIOC ‘013 & NordiChi 2014). The goal is to stimulate a good research attitude of both students and
teachers. In this document is explained: (1) what is considered to be ‘research’ in the ICT field and (2)
the framework used.

Applied Research

There are two types of research. On the one hand, scientific research is concerned with discovering
new knowledge: setting up new hypothesis, proving theories, etc. On the other hand, applied
research is concerned with using existing knowledge to solve problems in practice: Which
programming language to use? What is the most suitable database backup style for this situation?
How to make a web form with CSS? Which data should be used in our ERP system? Is this program
fast enough? etc. As Fontys ICT is a University of Applied Sciences, in school projects as well as in
internship and graduation projects we use applied research.

There are various strategies that can be used while doing applied research. Consider, for example,
the following example. During an internship project, a student must decide on the most optimal
Database Management system that will be used in the new system. Some of the research strategies
that the student could use to solve this problem are:

1. Reading articles over Database Management Systems in books or on the Internet (Google,
Forums, etc.). This type of strategy is called LIBRARY

2. Talking to experienced colleagues, and asking their opinion. This type of strategy is called
FIELD.

3. |Installing several types of Database Management Systems and testing them in order to
measure which one is the easiest to use, the fastest, has the best backup system. This type of
strategy is called LAB (laboratory).

4. Finding out which Database Management System is used in other departments, or in other
companies with the similar problem. This type of strategy is called SHOWROOM.

Before getting to work, the student decides on the research ‘strategy’ - which methods he/she is
going to use in the project.

During their internship and graduation projects, students should use various strategies (LIBRARY,
FIELD, LAB and SHOWROOM) in different phases of the project. The student should also explain
which methods (searching internet, interviewing colleagues, testing how fast the program works,
etc.) were used. An example, which is taken from our student Marissa Intveld is shown below:





After a LIBRARY and FIELD research we chose the concepts. An additional LIBRARY
research was conducted where we looked at the educative games that are popular
amongst the target audience (for detailed specification see “Appendix C”). This research
looks into the mechanics and design of the games. After this a FIELD research was
conducted with domain experts — brainstorm sessions were held about different
concepts. As a result, three concepts were identified (see chapter “Concepts” for more
details).

Research and Context

Applied projects (such as internship and graduation projects) are never entirely isolated from the rest
of the world. There are always other similar projects, and professionals that dealt/solved similar
problems. They can help you understand the situation. This is called the context. The context consists
of 2 parts: available work and application domain (Figure 1).

The domain available work consists of existing artifacts, theories, models which you can have access
to.

The Application domain is the context where the solution/product will be used. Most of the time we
are talking here about the company you are providing a solution for.

In-between the domain Available Work and the Application Domain is the innovation space. This is
the place where applied research takes place: in-between both domains.

Legend

‘Toepassingscontext’: application
domain

‘Beschikbaar werk’: available work

Figure 1: A new product is related to available work and application domain





The Five Research Strategies

This framework uses five strategies for answering (applied) research question: Field, Library,
Workshop, Lab(oratory) and Showroom. Each strategy consist of various research methods and
techniques. Strategies LIBRARY and SHOWROOM are placed in the available work domain, and FIELD
and LAB in application domain. WORKSHOP is placed centrally, as it is applicable to both contexts.

certainty

proe
o

Figure 2: The five research strategies

FIELD. The FIELD strategy is used to position your project in the applied
area by looking at, searching, investigating the applied area. For example,
one could hold interviews with experienced database experts in the

company, analyze a successful database system of another department,
observe end users working with an application etc.

e

By researching the FIELD one can determine requirements of the product

or simply get inspired. Various methods can be used for researching the
FIELD. Some examples of methods for collecting data are: ‘conducting surveys’, ‘requirements

z’x@\\v“}:‘?

engineering’ and ‘contextual analysis’. Examples of methods for inspiring methods are: ‘interviews’,
‘persona’s and ‘cultural probes’. Important purpose of FIELD research is gaining a complete and

detailed idea about important aspects of user’s environment. Important values in this strategy are:
“know your user” and “detailed and complete”.





LIBRARY. The LIBRARY strategy is used to investigate related/available
work: which available work is reusable in your project. For example, you
m can investigate the known facts about color blindness in order to use that
information to build your website. Or which techniques can be used for
local communication between two mobile devices? Which scripting
& languages are the best for communication with a certain database
uone”” system?

The LIBRARY strategy also offers many research methods: reading books, related literature, internet
blogs, forums, etc. Important issues here are ’literature overview’, ‘closely related to literature’, and
‘building upon earlier work’.

There is a lot to say about the LIBRARY research because references in applied research are often
diverse, and therefore different than scientific research. While scientific researchers exclusively use
references to reliable earlier work (reviewed articles in scientific journals, conferences, etc.). In
applied research one often uses less reliable resources (namely internet blogs, forums, tutorials).
Therefore, it is important to verify the resources used in applied research. The important values in
this strategy are “on shoulders of giants” and “connect and enhance”.

WORKSHOP. This strategy is placed centrally on the schema. This
strategy has to do with ‘hands-on’ experience. For example,
implementing part of an application, designing a database, formulating a
business advice, designing an organizational structure, etc. Sometimes
the research task is focused on improving an existing solution, without
considering the available work or application domain. For example, this
\o‘o"\ strategy is suitable for a project where one uses many iterations to
uoye’™ reach the end product step by step. During each new step or iteration
new research questions or opportunities appear. Other strategies are then used in order to solve
these new questions and opportunities. It is important to note that, only in exceptional projects only
one strategy is used. In most projects it is necessary switch from one strategy to another in a high
tempo. It is common to switch to other strategies from the WORKSHOP strategy, and therefore this
strategy is positioned centrally between other strategies. A good example of a WORKSHOP research
is incrementally improving the performance of a client-server application. A form study (where
possible forms of a product are systematically explored), and making of moodboards are examples of

intuitive approach within the WORKSHOP.

It is very important to execute this improvement in a methodological way while using the
WORKSHOP strategy. During the form study, one can establish criteria (broad and thorough
exploration), the process of finding a new solution can be documented or a development method as
SCRUM or Prince can be used. The important values in this strategy are “improve your solution” and
“explore and refine”.





LAB (laboratory). This strategy is used to test an aspect of your solution
against an aspect of FIELD or LIBRARY. The LAB strategy zooms in in
system parts and has a conclusive character (in contrast to the orienting
character of FIELD and LIBRARY). The LAB studies aim to test (certainty)
a proposed solution against the aspects of (or goals of) the application
domain (relevance). One could, for example, test the details of an ICT
product with formative user tests in LAB. Or, one could test the user

s experience when using a website, or technical tests of CPU usage of one
piece of code. Also, most usability evaluations are LAB studies.

Within LAB strategy there are two types of methods. On the one hand, there are rational methods
which are focused on data (e.g., testing the CPU or memory usage, the time needed to execute an
algorithm, etc.). On the other hand, more intuitive methods are also used (some formative user
tests). Important values in LAB are ‘precise and reliable’ and ‘to measure is to know’.

SHOWROOM. The SHOWROOM methods aim at positioning your project
against other available work. For example, one could compare the
performance parameters with the performance of other available
systems (combination with LAB and/or LIBRARY strategies).

Important issues in the SHOWROOM strategy are ‘carefully compare’,
\&,\\\ ‘justify’, and ‘determine differences’. You will use this strategy to find the
iy’ answer to the question ‘why did you use this solution instead of other
available solutions?’. The important values of the Showroom strategy are “show your value” and

“position and define”.

Conclusions

It is certain that you will use the five research strategies during school projects, internship project
and graduation project. Using different strategies is called triangulation — approaching your research
project from different points of view.

We use triangulation in order to get reliable and valid research results, and to get the full
understanding of the situation at hand, and therefore, deliver a better product.
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Applications, Usage & Opportunities for Smart-
Glass Technology

Survey for my Bachelor thesis, respectively, project, for investigating usage and applications for
smart-glass technology in the business environment. Primarily, focusing on reporting aspects and
opportunities enabled by smart-glasses regardless if operational, tactical, or strategic usage.
Nevertheless, private and commercial use-cases are also of interest.

* Required

Recap: What are Smart-Glasses?

Smart-glasses are the new generation of computing devices that are mainly seen as instant
display of simple, relevant, and current information. These devices are worn in front of the eyes
and independently of the wearer’s position, the display moves along. This means that no matter
where the wearer is physically located and where he looks, the device can alter or enhance the
wearer’s vision. Modern versions of smart-glasses can run self-contained mobile apps and can
communicate wirelessly via voice commands.

Most commonly known device and used during the Bachelor project is Google Glass (picture
below).

Example Applications

For a better understanding of practical applications for smart-glasses in various industries, here
are a couple of examples:

- Warehouse operations (by SAP: http:/bit.ly/1uWnAea)

- Field service & maintenance (by SAP: http://bit.ly/1bhkSgi or other: http:/bit.ly/1ExUsk2)

https://docs.google.com/forms/d/10Fd-rZuj04E9PWtMDZY-6GDAYpbTcimCR44snsj8mOw/printform Page 1 of 8



http://www.google.com/url?q=http%3A%2F%2Fbit.ly%2F1uWnAea&sa=D&sntz=1&usg=AFQjCNGsFA9X8gJp5ILszmcFKq5SIdYIfg

http://www.google.com/url?q=http%3A%2F%2Fbit.ly%2F1bhkSgi&sa=D&sntz=1&usg=AFQjCNGkSpMkB4GauAZS5b251hYLOHXnUw

http://www.google.com/url?q=http%3A%2F%2Fbit.ly%2F1ExUsk2&sa=D&sntz=1&usg=AFQjCNGtumKEYNls8jjZwIuu5IDgC23n4Q
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- Healthcare (by SAP: http://bit.ly/1gF457T or by Philips: http://philips.to/1ra6jxv)

- Firefighters (http:/bit.ly/195z3mV)

Let's start first with some general questions...

General Questions

1. What is your current occupation? *
Mark only one oval.

Business Owner
Employed
Freelancer
Lecturer / Teacher

Student
Other:

https://docs.google.com/forms/d/10Fd-rZuj04E9PWtMDZY-6GDAYpbTcimCR44snsj8mOw/printform Page 2 of 8



http://www.google.com/url?q=http%3A%2F%2Fbit.ly%2F1qF457T&sa=D&sntz=1&usg=AFQjCNHzk4w-epcEXePysP0xEuI3-HcHYg

http://www.google.com/url?q=http%3A%2F%2Fphilips.to%2F1ra6jxv&sa=D&sntz=1&usg=AFQjCNH0-5G5cspu1DZe7uF2EKeQD2YM3w

http://www.google.com/url?q=http%3A%2F%2Fbit.ly%2F195z3mV&sa=D&sntz=1&usg=AFQjCNGprlsQbfjwHqTvibykgQi9KBS3AQ
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2. What is your area of focus? *

As student your studies, as employee your industry, sector, or business area.
Mark only one oval.

Aerospace and Defence
Automotive

Banking

Chemicals

Consumer Products

Defence and Security
Engineering, Construction, and Operations
Healthcare

High Tech

Higher Education and Research
Industrial Machinery and Components
Insurance

Life Sciences

Media

Mill Products

Mining

Oil and Gas

Professional Services

Public Sector

Retail

Sports and Entertainment
Telecommunications

Travel and Transportation
Utilities

Wholesale Distribution

Other:

Smart-Glass Questions

General

3. Do you own a smart-glass? *
Mark only one oval.

Yes After the last question in this section, skip to question 10.

No After the last question in this section, skip to question 14.

https://docs.google.com/forms/d/10Fd-rZuj04E9PWtMDZY-6GDAYpbTcimCR44snsj8mOw/printform Page 3 of 8
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Applications, Usage & Opportunities

4. What are the most important technical and/or functional aspects of smart-glasses? *
Check all that apply.

Battery life

Computing Power
Connectivity & Mobility
Speed

Flexibility

Security

Other:

https://docs.google.com/forms/d/10Fd-rZuj04E9PWtMDZY-6GDAYpbTcimCR44snsj8mOw/printform Page 4 of 8
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5. Where do you see the most prevailing opportunities for use-cases of smart-glass
technology? *

Check all that apply.

Aerospace and Defence
Automotive

Banking

Chemicals

Consumer Products

Defence and Security
Engineering, Construction, and Operations
Healthcare

High Tech

Higher Education and Research
Industrial Machinery and Components
Insurance

Life Sciences

Media

Mill Products

Mining

Oil and Gas

Professional Services

Public Sector

Retail

Sports and Entertainment
Telecommunications

Travel and Transportation
Utilities

Wholesale Distribution

Other:

6. What could be a concrete application or use-case for smart-glasses in your opinion?

Note: Take some seconds to let ideas and possibilities with smart-glasses sink in. Wild
imaginations and speculations are appreciated!

https://docs.google.com/forms/d/10Fd-rZuj04E9PWtMDZY-6GDAYpbTcimCR44snsj8mOw/printform Page 5 of 8
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Outlook

15/06/15 2:47 pm

7. What hardware features should be enhanced or included in future models of smart-
glasses? *

Check all that apply.
Bigger Storage
High Durability
Higher Computing Power (equivalent to, for instance, smartphones)
Modern Design
SIM Card Support
Other:

8. At what price would you consider purchasing a smart-glass? *

This could be purely for testing or actual applications.
Mark only one oval.

<250€
250-500€
500-750€
750-1000€
>1000€

9. Do you think smart-glass technology is inevitable and will be fully integrated in our
(future) daily life? *
In private, public, and/or commercial areas.
Mark only one oval.

Yes
No

Skip to question 16.

Smart-Glass - YES: Follow-up Questions

10. How do you use your smart-glass device? *
Mark only one oval.

Privately

Commercially

https://docs.google.com/forms/d/10Fd-rZuj04E9PWtMDZY-6GDAYpbTcimCR44snsj8mOw/printform

Page 6 of 8





Applications, Usage & Opportunities for Smart-Glass Technology 15/06/15 2:47 pm
11. What was your motivation to purchase a smart-glass device? *
Check all that apply.
Curiosity
Concrete application

Testing Innovative Technology

Other:

12. What is your own overall experience with smart-glasses (so far)? *
Drawbacks, possible improvements, wishes.

13. Commercial usage: What is your business use-case and benefit from using smart-
glasses?

Skip to question 16.

Smart-Glass - NO: Follow-up Questions

14. Are you planning to purchase a smart-glass device in the near future? *
Mark only one oval.

Yes

No

15. What is or could be your motivation to purchase a smart-glass device? *
Check all that apply.

Curiosity
Competitive Advantage

Concrete use-case

Testing Innovative Technology

Other:

https://docs.google.com/forms/d/10Fd-rZuj04E9PWtMDZY-6GDAYpbTcimCR44snsj8mOw/printform Page 7 of 8
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Smart-Glasses: Personal Opinion
16. Do you think smart-glass technology is a practical innovation? *
Mark only one oval.

Yes
No

17. Would you personally purchase or use a smart-glass device? *

Provided a reasonable price, enhanced hardware capabilities, and revised design.
Mark only one oval.

Yes

No

18. How long do you think smart-glass technology needs to mature and become both
privately and commercially considerable for mass adoption? *

Mark only one oval.

Year Years

é Google Forms

https://docs.google.com/forms/d/10Fd-rZuj04E9PWtMDZY-6GDAYpbTcimCR44snsj8mOw/printform Page 8 of 8
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Business Use-Cases & Opportunities for Smart-
Glass Technology

Survey for my Bachelor thesis, respectively, project, for investigating usage and applications for
smart-glass technology in the business environment. Primarily, focusing on reporting aspects and
opportunities enabled by smart-glasses regardless if operational, tactical, or strategic usage.

* Required

Recap: What are Smart-Glasses?

Smart-glasses are the new generation of computing devices that are mainly seen as instant
display of simple, relevant, and current information. These devices are worn in front of the eyes
and independently of the wearer’s position, the display moves along. This means that no matter
where the wearer is physically located and where he looks, the device can alter or enhance the
wearer’s vision. Modern versions of smart-glasses can run self-contained mobile apps and can
communicate wirelessly via voice commands.

Most commonly known device and used during the Bachelor project is Google Glass (picture
below).

Example Applications

For a better understanding of practical applications for smart-glasses in various industries, here
are a couple of examples:

- Warehouse operations (by SAP: http:/bit.ly/1uWnAea)

- Field service & maintenance (by SAP: http://bit.ly/1bhkSgi or other: http:/bit.ly/1ExUsk2)

- Healthcare (by SAP: http://bit.ly/1qF457T or by Philips: http:/philips.to/1ra6jxv)

https://docs.google.com/forms/d/1tb0ZsEdRwQ2rA1rZiFODWPzoqgQFRenVrpj0aRs4L21E/printform Page 1 of 14



http://www.google.com/url?q=http%3A%2F%2Fbit.ly%2F1uWnAea&sa=D&sntz=1&usg=AFQjCNGsFA9X8gJp5ILszmcFKq5SIdYIfg

http://www.google.com/url?q=http%3A%2F%2Fbit.ly%2F1bhkSgi&sa=D&sntz=1&usg=AFQjCNGkSpMkB4GauAZS5b251hYLOHXnUw

http://www.google.com/url?q=http%3A%2F%2Fbit.ly%2F1ExUsk2&sa=D&sntz=1&usg=AFQjCNGtumKEYNls8jjZwIuu5IDgC23n4Q

http://www.google.com/url?q=http%3A%2F%2Fbit.ly%2F1qF457T&sa=D&sntz=1&usg=AFQjCNHzk4w-epcEXePysP0xEuI3-HcHYg

http://www.google.com/url?q=http%3A%2F%2Fphilips.to%2F1ra6jxv&sa=D&sntz=1&usg=AFQjCNH0-5G5cspu1DZe7uF2EKeQD2YM3w
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- Firefighters (http:/bit.ly/195z3mV)

Let's start first with some general questions...

15/06/15 2:48 pm

General Questions
Part 1

1. In which industry / sector are you working? *

Mark only one oval.

Aerospace and Defence
Automotive

Banking

Chemicals

Consumer Products

Defence and Security

Engineering, Construction, and Operations

Healthcare
High Tech

Higher Education and Research

Industrial Machinery and Components

Insurance

Life Sciences

Media

Mill Products

Mining

Oil and Gas

Professional Services
Public Sector

Retail

Sports and Entertainment
Telecommunications
Travel and Transportation
Utilities

Wholesale Distribution

Other:

https://docs.google.com/forms/d/1tb0ZsEdRwQ2rA1rZiFODWPzoqgQFRenVrpj0aRs4L21E/printform

Page 2 of 14
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2. What are the most significant challenges in your business area? *
Check all that apply.

Economical Developments
Globalisation

Integrity

Marketing & Customer Loyalty
Regulations

Uncertainty

Technological Advancements
Resource Management

Other:

3. How do you measure business success? *
Check all that apply.

Customer Satisfaction
Employee Satisfaction

Growing customer base

Profit
Owner Satisfaction

Other:

General Questions
Part 2

Data

4. What data factors are essential to manage your business? *
Check all that apply.

Accuracy
Availability
Granularity
Maintainability
Quality

Reliability
Security / Privacy
Speed (real-time)
Usability

Other:

https://docs.google.com/forms/d/1tb0ZsEdRwQ2rA1rZiFODWPzoqgQFRenVrpj0aRs4L21E/printform Page 3 of 14
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5. On which frequency do you require to access, use, or evaluate the data? *

Mark only one oval.
Hourly
Daily
Weekly
Monthly
Other:

6. Do you require data from other business areas? *

Mark only one oval.

Yes

No

7. What information systems do you currently use? *
Note: Maybe also as data sources for reporting (comes later).

Check all that apply.

Business Warehouse (BW)

Data Warehouse (DW)

Decision Support System (DSS)
Enterprise Resource Planning (ERP)
Executive information systems (EIS)
Executive Support System (ESS)
Knowledge Management Systems (KMS)
Legacy / Other Information System
Management Information System (MIS)
Office Automation System (OAS)
Other:

8. Are any of the selected information systems powered by SAP? *

Mark only one oval.

Yes

No

Performance Measures

15/06/15 2:48 pm

https://docs.google.com/forms/d/1tb0ZsEdRwQ2rA1rZiFODWPzoqgQFRenVrpj0aRs4L21E/printform

Page 4 of 14
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9. Do you use performance measures in your industry, sector, or business area? *

Example: Key Performance Indicators (KPIs)
Mark only one oval.

Yes

No

10. What are the most important performance measure for your business? *

Note: Varies from industry. Example: Availability in IT operations, or customer attrition in
marketing & sales.

11. Are there any dependencies between your most important performance measures? *
Mark only one oval.

Yes
No

12. Do you require restricted or calculated performance measures? *

Data transformations (cleansing, formatting, aggregating, et cetera)
Mark only one oval.

Yes
No

Reporting

13. Are you using reporting tools or have a reporting structure in place? *
Mark only one oval.

Yes After the last question in this section, skip to question 16.

No After the last question in this section, skip to question 19.

https://docs.google.com/forms/d/1tb0ZsEdRwQ2rA1rZiFODWPzoqgQFRenVrpj0aRs4L21E/printform Page 5 of 14





Business Use-Cases & Opportunities for Smart-Glass Technology 15/06/15 2:48 pm

14. What do you see as important aspects of reporting? *

In reporting tools and their outcomes (reports, dashboards, et cetera).
Check all that apply.

Data Accuracy & Quality
Data Visualisation
Speed

Flexibility

Navigation

Extensibility

Mobility

Functionalities

User Friendliness

Other:

15. In your opinion, what are the driving forces for reporting in the future? *
Check all that apply.

Advanced Analytics

Automation

Big Data (unstructured data)
In-memory Computing

Real-time reporting

Simplification (tools and methods)

Other:

Skip to question 21.

Reporting - YES: Follow-up Questions

https://docs.google.com/forms/d/1tb0ZsEdRwQ2rA1rZiFODWPzoqgQFRenVrpj0aRs4L21E/printform Page 6 of 14
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16. What reporting tools or methods are you using? *
Check all that apply.

ABC Analysis

Actionable Reporting

Ad-hoc Reporting

Automated Report Scheduling
Balanced Scorecard
Dashboards & Dashboarding
Data Mining / Pattern Detection
Drill Down and Drill Through
Filterting

Geographical Maps

Key Performance Indicators
People Analytics

Predictive Analytics
Prescriptive Analytics
Standard Lists / Reports
Statistical Analytics

SWOT Analysis

Text Clouds

Other:

17. What describes best your level of reporting? *
Mark only one oval.

Operational
Tactical
Strategic
Other:

18. How do you measure / evaluate reporting tools?

Skip to question 21.

https://docs.google.com/forms/d/1tb0ZsEdRwQ2rA1rZiFODWPzoqgQFRenVrpj0aRs4L21E/printform Page 7 of 14
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Reporting - NO: Follow-up Questions

19. Are you planning to invest in reporting tools or establishing a reporting structure in the
near future? *

Mark only one oval.

Yes
No

20. What is or could be your motivation to invest in reporting tools or establish a reporting
structure? *

Check all that apply.
ABC Analysis
Actionable Reporting
Ad-hoc Reporting
Automated Report Scheduling
Balanced Scorecard
Dashboards & Dashboarding
Data Mining / Pattern Detection
Drill Down and Drill Through
Filterting
Geographical Maps
Key Performance Indicators
People Analytics
Predictive Analytics
Prescriptive Analytics
Standard Lists / Reports
Statistical Analytics
SWOT Analysis
Text Clouds

Other:
Smart-Glass Questions

General

21. Do you own a smart-glass device? *
Mark only one oval.

Yes After the last question in this section, skip to question 30.

No After the last question in this section, skip to question 34.
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Use-Cases

22. What are important technical and/or functional aspects of smart-glasses for you? *
Check all that apply.

Battery life

Computing Power
Connectivity & Mobility
Flexibility

Security

Speed

Other:
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23. Where do you see prevailing use-cases for smart-glass technology? *

Now and in the near / distant future.
Check all that apply.

Aerospace and Defence
Automotive

Banking

Chemicals

Consumer Products

Defence and Security
Engineering, Construction, and Operations
Healthcare

High Tech

Higher Education and Research
Industrial Machinery and Components
Insurance

Life Sciences

Media

Mill Products

Mining

Oil and Gas

Professional Services

Public Sector

Retail

Sports and Entertainment
Telecommunications

Travel and Transportation
Utilities

Wholesale Distribution

Other:

24. What could be a specific business use-case for smart-glasses in your industry, sector,
or business area? *

Note: Take some seconds to let ideas and possibilities with smart-glasses sink in. Wild
imaginations and speculations are appreciated!
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Reporting

25. Smart-glasses are helpful for reporting purposes. *

Regardless of reporting level or user base.
Mark only one oval.

Agree
Neutral

Disagree

26. In terms of reporting, where do you see smart-glass technology being positioned? *
Mark only one oval per row.

Low Medium High
Operational

Tactical
Strategic

27. Would you like to have the same reporting capabilities on smart-glasses than on other
devices? *

Note: Consider that smart-glasses introduce a new display format and a different perception
by the wearer. So drill-downs, filtering, and advanced reporting becomes more complex.
Mark only one oval.

Yes

No

Outlook

28. What hardware features should be enhanced or included in future models of smart-
glasses? *

Check all that apply.
Bigger Storage
High Durability
High Computing Power (equivalent to, for instance, smartphones)
Modern Design

SIM Card Support
Other:
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29. At what price would you consider purchasing a smart-glass? *

This could be purely for testing or actual business usage.
Mark only one oval.

<250€
250-500€
500-750€
750-1000€
>1000€

Skip to question 36.

Smart-Glass - YES: Follow-up Questions

30. How do you use your smart-glass device? *
Mark only one oval.

Privately

Commercially

31. What was your motivation to purchase a smart-glass device? *
Check all that apply.

Curiosity
Competitive Advantage
Concrete use-case

Testing Innovative Technology

Other:

32. What is your own overall experience with smart-glasses (so far)? *
Drawbacks, possible improvements, wishes.

https://docs.google.com/forms/d/1tb0ZsEdRwQ2rA1rZiFODWPzoqgQFRenVrpj0aRs4L21E/printform Page 12 of 14





Business Use-Cases & Opportunities for Smart-Glass Technology 15/06/15 2:48 pm

33. Commercial usage: What is your business use-case and benefit from using smart-
glasses?

Skip to question 36.
Smart-Glass - NO: Follow-up Questions

34. Are you planning to purchase a smart-glass device in the near future? *
Mark only one oval.

Yes
No

35. What is or could be your motivation to purchase a smart-glass device? *
Check all that apply.

Curiosity

Competitive Advantage
Concrete use-case

Testing Innovative Technology

Other:

Smart-Glasses: Personal Opinion
36. Do you think smart-glass technology is a practical innovation? *
Mark only one oval.

Yes

No

37. Would you personally purchase or use a smart-glass device? *

Provided a reasonable price, enhanced hardware capabilities, and revised design.
Mark only one oval.

Yes

No
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38. How long do you think smart-glass technology needs to mature and become both
privately and commercially considerable for mass adoption? *

Mark only one oval.

Year Years

é Google Forms
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Preface

Background

Within my graduation period at JUGO, | was asked to present a new web representation with the
help of WordPress based on the currently deployed website realised with Joomla.

This document presents my proposal for the new WordPress-based CMS web representation for

JUGO (www.jugo.nl).

The current website is static and does not support blogging/sharing functionality. JUGO has spend
effort in 2014 to improve their visibility on LinkedIn by using the company and underlying showcase
pages. This way JUGO is able to feed their network with what is happening and innovations.

There is a discrepancy between the website and the level exposure on LinkedIn. It is advisable to
bring the website to a higher, comparable level and make this a platform which interacts with
LinkediIn.

For the course of the official graduation project, this new website will allow innovative projects like
data visualisation with smart glasses (see graduation project survey) to become more visible and
reachable for even more readers through high LinkedIn integration.

Also important is the presentation on mobile devices. As one of JUGO's main services is data
visualisation, presenting data on small devices only complements the picture if JUGO’s website
also supports cross-device compatibility.

Overview and Goals

Running a successful company with a great product or service offering requires an adequate
representation online in nowadays’ age of the web. An important focus on your brand, your
customer experience, and your ability to interact with your target audience is required.

It's not about your website looking “cool" or using advanced animations - it needs to look on-brand,
work smoothly, allow users to easily find what they’re looking for and do what you want them to do.
It needs to load quickly, be search-engine friendly, simple for your team to update, and responsive
to whatever kind of device users are viewing from. You need a blog that gives you a voice to
position yourselves as leaders in your industry and engage with your target audience.

Scope

The following chapters describe the process of the transformation of the website with its details on
each process step. The process includes the following process steps: Information gathering, which
details all information required for the realisation of this transformation, planning, which provides
more technical information, followed by design, which focuses on the theme design and web
assets. After the first half of the process is done, the development phase begins, which is the
actual WordPress theme development, followed by the launch of the website, where prior testing
and configuration is made together with SEO, and finally the post-launch activities are described,
which include technical support and changes and revisions.

Appendix A : Timeframe shows the estimated timeframe for the realisation of the website
transformation.
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1) Information Gathering

1.1 Purpose

The main purpose of the website is to inform (current and future) clients, respectively, customers
about the services JUGO offers, as well as company related information like contact, employees,
and a separated blog site.

Mainly, the promotion of the services are in focus. Nevertheless, JUGO as a company has to be
presented with all its values and history.

1.2 Goals

The overall goal of the website is sharing information and providing accurate service descriptions.
With the transformation of the current website into a WordPress-based CMS, we establish
measures to keep JUGO’s online representation updated and fit for the latest technologies. This
means a responsive, user-friendly, search-engine friendly, and clean website that incorporates as a
new feature a separated blog section that is connected to other platforms where JUGO is present
(e.g. LinkedIn) to reach even more people with new blog posts.

1.3 Target Audience

Our prime customers are large key accounts. Expectedly, brokers will visit our websites, as most
business goes nowadays via brokers (they are more administrative companies who are in between
the customer and JUGO). A website will be reviewed like a CV/business card when we are in
process of getting selected for a project.

Also the website should invite qualified consultants to join JUGO. | think that attracting and
employing new and good consultants will generate new piece of network and maybe also a new
customer. By growing with good consultants our network as well exposure will grow.

1.4 Content

The content of the new website is already defined by its current web content.
The revision of text content and photographs will be discussed in detail in section 2.4 Text Content
and 2.5 Photographs.

1.5 User Roles

In order to operate WordPress after the launch, user roles will be defined in advance to properly
administer and maintain the CMS based on different authorisation levels.

The following matrix show the future user roles with WordPress.
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User Role in WP Capabilities Comment
Administrator Access to all the administration On installation, account is
features within a single site. automatically created
Editor Publish and manage posts Someone overseeing all posts of
including the posts of other users. all authors.
Author Publish and manage their own Ideal for trainees, employees with
posts. individual blog posts, and the like.

TABLE 1: USER ROLES MATRIX

A full list of user roles with their respective capabilities can be found on the official website of
WordPress under http://codex.wordpress.org/Roles and Capabilities.

Customisations to the user roles can be made as required during the development / launch phase.
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2) Planning

The following section describes all transformation planning-related information like the required
technologies, a site map for the new website, essential aspects of filling the new sites.

2.1 Technologies

Below the various technical aspects are dealt with. They describe the technical basis on which the
new WordPress-based CMS will be deployed.

2.1.1 Domain/FTP Access

The main domain where the new WordPress-based CMS should be launched from is www.jugo.nl.

JUGO will provide access to the internet service provider under which the domain is registered and
used in order to perform the following tasks:

- Creation of new folder for WordPress files (FTP access required)

- Ensuring the availability of the required services (PHP and MySQL)

- Creation of database for WordPress

- Upload of WordPress installation files (FTP access required)

- Installation of WordPress (English version)

2.1.2 Requirements for WordPress
To run WordPress the following two services have to be installed and running on the host site:

- PHP version 5.2.4 or greater (recommended: PHP 5.4 or greater)
- MySQL version 5.0 or greater (recommended: MySQL 5.5 or greater)

The database has to be created prior the WordPress installation. The database credentials and
database name have to be available at the beginning of the WordPress installation.

2.1.3 WordPress CMS Integration

The core of the new website will be the WordPress! Content-Management-System (CMS).

Wordpress is the most popular open-source CMS in the world
and has thousands of developers constantly improving it and
contributing plugins to extend it's functionality.

The current version 4.1.1 (date: 2015/02/20) will be used for the
deployment, respectively, production system.

After installing WordPress, the structure and content will be WORDPRE S S

maintained, afterwards options are available for further
extending and integrating WordPress into other platforms. The main focus there will be LinkedIn to
connect with in order to share new blog posts automatically, more efficiently and in real-time.

1 https://wordpress.org/

Page 7 of 18



https://wordpress.org/

http://www.jugo.nl



SISO

Additional plugins can be discussed and installed after launch to, for instance, extend SEO
measures, integrate into other services, simplify blog posting, and so forth.

2.2 Site Map

The site map is a list of all main topic areas of the site, as well as sub-topics, if applicable. This
serves as a guide as to what content will be on the site, and is essential to developing a consistent,
easy to understand navigational system. The end-user - aka the client - of the web site must be
kept in mind when designing the site. These are, after all, the people who will be learning about
your service or buying your product. A good user interface creates an easy to navigate web site,
and is the basis for this.
The following figure shows the new site structure.

Level
1
1
1

N D MM MDNMDNMND

2

W W w W

Page
HOME
BLOG

VISIE

JUGO

DE LOL

DE VRIJHEID
HET LEVEN
HET VAK

Bl

3 HET LAGEN MODEL

3 DENK GROOT, START KLEIN

MENSEN
DIENSTEN

Bl ORGANISATIE
BW TEMPLATE

DATA WAREHOUSING

PERFORMANCE
PLANNING
REPORTING
TRAINING

WEB APPLICATIES
WERKEN BIJ JUGO
ONDERNEEM MEE
WERK MEE
CONTACT
IMPRINT

LEGAL DISCLAIMER

FIGURE 1: SITE MAP

Comment

New separated section for blogging/sharing functionality.

Content may be revised, altered, or completely rewritten.
However, the primary content source is the currently
deployed website.

Contact page with contact form and Google Maps.

New page. Required by government. Extends the contact
information on the contact page.
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2.3 Forms

Under the contact page, a contact form will be used for conveniently submitting questions,
suggestions, or other comments from clients, respectively, visitors of the website.
The form will consist of the following elements.

Form Element Priority Comment

Name Required Meant for first and last name

Email Required Channel for reply

Telephone Optional Channel for optional reply

Subject Required Optional dropdown with predefined subjects, e.g. Question, Suggestions, Inquiry
Message Required Actual text message

TABLE 2: CONTACT FORM ELEMENTS

The email address, info@jugo.nl, will be used for incoming contact form submissions. The email
will be structured in such a way that the receiver can easily identify an incoming contact form
submission. Preventions for spamming will be configured within WordPress.

2.4 Text Content

Text will be transferred from the current website to the new website.

However, with the extension of single web pages, text revisions by JUGO can be incorporated.
Additional text content can be created during the development phase or maintained after the
launch by JUGO employees.

2.5 Photographs

Photographs for the new website are either provided by JUGO directly or are transferred from the
current website.

Stock photographs can be purchased separately by JUGO and incorporated during the
development phase.

Further discussions about photographs and other graphic files have to take place between JUGO
and the developer. Additional photographs can be also inserted at a later stage after the launch.

2.6 Additional Alternations

With the transformation of the website, two main aspects are in focus: a new blog section (see
also section 5.4 Blog & LinkedIn Integration) and potentially offering the website in the English
language to reach even further within your target audience internationally.

A translation of the website can made with Google Translate and final accordance between the
developer and supervisor. The English version can also just include basic content, like service
offering, contact page, and small company background.
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3) Design

As part of the design phase, it is also important to incorporate elements such as the company
logo or colours to help strengthen the identity of JUGO as company on the web site.

In the following section, the web assets used for the new website are listed and discussed.
Furthermore, the underlying WordPress theme will be discussed.

3.1 Assets

Next to the already existing logo (see paragraph below), other assets, like background pictures
(see footer of current website), or employee pictures will be exported from the current solution and
additionally are updated where needed or possible (hew employee site with profile pictures).

3.1.1 Logo

The current logo of JUGO looks like the following and will not be changed or altered in any way.

SISO

FIGURE 2: JUGO LOGO

The logo will determine the main colours used for the new WordPress web representation. See the
following paragraph for the colour palette and details on the colour usage.

3.1.2 Color Palette

The following colours are derived from the company logo:

HEX: #0098A1 HEX: #£5001B HEX: #FF2500 HEX: #9B2E64 HEX: #95C226
RGB: 0,152,161 RGB: 229,0,27 RGB: 255,197,0 RGB: 155,46,100 RGB: 149,194,38

HEX: #D50073 HEX: #70C9DF HEX: #449D22 HEX: #£EB5D00 HEX: #0069B5
RGB: 213,0,115 RGB: 112,201,223 RGB: 68,157,34 RGB: 235,93,0 RGB: 0,105,181

The colours above will be used in the following way:
Site text In combination with white background the ideal visibility for visitors.

Menu Iltems The menu structure on the white background will send the menu to the front.

Hyperlinks  Using this colour for hyperlinks will bring focus on white background to
immediately make links visible to the visitor.
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Other colours can be used within the course of the development or after launch depending on the
elements on the website.

3.2 Design / WordPress Theme

The most important part of the transformation of the JUGO website is the underlying WordPress
theme that is being used for the new layout and design of the website.

During the phase of designing (see Appendix A : Timeframe), themes will be selected and
discussed with JUGO to finally agree on the starting point of the new website. The focus will be on
commercially available themes for free. Optionally, JUGO can decide to buy a template theme that
will be customised to the company’s brand.

After the basic theme is decided upon, the designing phase goes into the next step of creating
prototypes of a few pages to be used in the future version. These prototypes will also be
implemented in WordPress, as a proof-of-concept approach, to show JUGO immediate effects in
the browser experience of the user, rather then just have a prototype on paper / in digital form.

Next, detailed brand-specific customisations are identified and documented. This means during the
launch phase, this list needs to get checked off item by item, to ensure full brand integration into
the new website.

Note: The new design might not differ that much form the currently used design, since it is already
clean and content-focused. However, the layout may vary from the current version, given by the
transformation into a responsive web layout that allows for better usage of the available browser
window size.
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4) Development

The developmental stage is the point where the web site itself is created. At this time, all of the
individual graphic elements from the prototype are used to create the actual, functional site.

This is typically done by first developing the home page, followed by a “shell” for the interior pages.
The shell serves as a template for the content pages of the site, as it contains the main
navigational structure for the web site. Once the shell has been created, the content is distributed
throughout the site, in the appropriate areas.

Elements such as the CMS (here WordPress), interactive contact forms, or blogging sites are
implemented and made functional during this phase, as well.

This entire time, the in-progress web site is available to JUGO for viewing, so that JUGO can
suggest any additional changes or corrections JUGO would like to have done.

On the technical front, a successful web site requires an understanding of front-end web
development. This involves writing valid HTML / CSS code that complies to current web standards,
maximising functionality, as well as accessibility for as large an audience as possible.

4.1 WordPress Theme Development

After installation of WordPress on the JUGO server and set up the admin panel for JUGO, a
custom WordPress theme that will mirror the design will be created.

The new website will initially contain between 5-10 static pages (ie: pages that don't change often)
including the home page, about us, our services, our team, and contact us. JUGO will be able to
add new top level and secondary pages to the site navigation themselves in WordPress. Also a
blog is set up for JUGO to publish posts that will be displayed in a reverse chronological order with
pagination, search, tagging and category filters.

The website will include social share buttons on blog posts, a simple email form on the contact
page, and, optionally, an email newsletter sign up form which can be hooked into a Mailchimp?
account (JUGO would need an account first).

Plugins are a way to extend the functionality of Wordpress and make the admin panel easier to
manage. For launch, a limited number of plugins are installed, which will include a simplified way to
manage the navigation, automatically backup the database, SEO tools so JUGO can manage the
titte and meta description tags, and an XML site-map generator which will help Google index
JUGO's pages automatically.

2 http://mailchimp.com/
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5) Launch - Testing and Delivery

At this stage, testing of the complete functionality of forms or other scripts, as well last testing for
last minute compatibility issues (viewing differences between different web browsers), ensuring
that the website is optimised to be viewed properly in the most recent browser versions.

As part of testing, your designer should check to be sure that all of the code written for your web
site validates. Valid code means that the site meets the current web development standards — this
is helpful when checking for issues such as cross-browser compatibility.

An FTP (File Transfer Protocol) program is used to upload the web site files to the JUGO server.
Once everything has been setup, and the website is uploaded to the server, the site should be put
through one last run-through. This is just precautionary, to confirm that all files have been uploaded
correctly, and that the site continues to be fully functional.

Other final details include plugin installation (for WordPress) and SEO (Search Engine
Optimisation). More about SEO in section 5.2 SEO - Search Engine Optimisation.

After testing and SEO are finished, the website is officially launched, respectively, delivered to
JUGO. References to documentation will be provided right after the site went live.

Appendix B : Deployment Checklist lists all items that will be checked within the deployment /
delivery of the new WordPress website to round off the launching phase and go to the post-launch
activities that round of the complete transformation.

5.1 Browser Testing

Browser testing no longer means attempting to make a website look the same in browsers of
different capabilities or on devices with different size screens. It does mean ensuring that a
person’s experience of a design should be appropriate to the capabilities of a browser or device.

5.1.1 Desktop Browser Testing

Testing of the work is done in current versions of major desktop browsers including those made by
Apple (Safari), Google (Chrome), Microsoft (Internet Explorer), and Mozilla Firefox.

The following matrix shows the desktop browser being used for testing:

Browser Version Operating System
Safari 8.0.3 OSX

517 Windows 7
Chrome 40.0.2214.115 (64-bit) OSX

40.0.2214.93 Windows 7
Firefox 33.1.1 0OSX

35.0.1 Windows 7
Internet Explorer 11.0.9600 Windows 7
Opera 27.0 Windows 7

TABLE 3: TESTING - DESKTOP BROWSERS
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5.1.2 Mobile Browser Testing
Testing popular small-screen devices is essential in ensuring that a person’s experience of a
design is appropriate to the capabilities of the device they’re using. The work will be tested in:

. i0S: Safari
« Android 4.3: Google Chrome, Firefox

Devices not tested are: Blackberry OS or Blackberry QNX, Opera Mobile, Symbian or other mobile
browsers.

5.2 SEO - Search Engine Optimisation

SEO is the optimisation of a web site with elements such as title, description and keyword tags
which help your web site achieve higher rankings in the search engines. The previously mentioned
code validation is something that plays a vital role in SEO, as well. There are many WordPress
plugins available that further enhance the default WordPress functionality — many of which directly
relate to improving your SEO, as well.

However, WordPress is already intelligent enough to add those tags and keywords automatically
when, for instance, a new blog post is published or a new web page has been created.

Details for SEO are discussed verbally and realised using, at first, standard methods within
WordPress.

5.3 Website Statistics

The dashboard within WordPress provides the user some sorts of statistics about visitors and their
behaviours. This should serve as standard feedback to the administrator about the popularity of
particular web pages and the reach of those within the scope of the complete website.

See the next paragraph for further details about LinkedIn integration and statistics provided by
LinkedIn.

5.4 Blog & LinkedIn Integration
5.4.1 Blog

The blog section is a completely new feature of the new website. It allows JUGO to easily publish
posts via WordPress and automatically publish them also on other networks (see next paragraph
LinkedIn). With the blog in place, JUGO upgrades their current static web representation into an
interactive discussion platform that, after accordance with the supervisor, allows visitors to
comment on blog posts and provide instant feedback on the company’s own blog site.

The moment the new website is deployed and ready to use, all future blog posts will be created
within WordPress, starting with the graduation project : Business Intelligence (Bl) and data
visualisation with smart glasses.

Equally to LinkedIn, with WordPress blog posts can easily be categorised and managed within
JUGO’s new content management system.

Based on the user roles defined earlier in this document, users will have accounts with appropriate
access rights in order to perform their tasks, for instance adding a new web page, or posting a blog
post.

The convenience of a CMS-driven blog is that posts can be scheduled, individually created by the
user responsible, manage media content fast and easy.
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5.4.2 LinkedIn Integration
To reach the whole network of JUGO, the new WordPress solution will be highly integrated into
JUGO'’s LinkedIn company and showcase pages.

JUGO's sites currently on LinkedIn:
- One main company profile
- Showcase pages:

- JUGO Data visualisatie

- JUGO Bl.g Data

- JUGO Business Intelligence

- JUGO Young Talent

- JUGO Data-warehousing

- JUGO Analytics

The JUGO Young Talent showcase will be used to integrate and publish about the graduation
project of Bl business cases for smart glasses (here Google Glass).

LinkedIn provides the owner with basic statistics about user reach and followers within JUGO’s
network.

Some plugins allow to connect readers to JUGO's LinkedIn company profile pages and the
services they offer. These plugins will be investigated and, in accordance with the owner of the
LinkedIn pages, decided upon their usage.
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6) Post-Launch - Maintenance

One way to bring repeat visitors to your site is to offer new content on a regular basis.

A web site driven by a CMS gives JUGO the ability to edit the content areas of the web site
themselves. JUGO is given access to a back-end administrative area, where they can use an
online text editor (similar to a mini version of Microsoft Word). They will be able to edit existing
content this way, or if they are feeling more adventurous, they can even add new pages and
content themselves.

Other maintenance type items include regular site backups, WordPress upgrades, additional plugin
installation, etc., which are not covered within this document or within the scope of this
transformation document.

6.1 Technical Support

Technical support can be guaranteed while the author of this document is still at JUGO, which is
until June 2015. After that point, the technical support and maintenance will be fully covered and
handled by JUGO.

6.2 Changes and Revisions

Any changes and revisions can be done during the course of the transformation project. These
changes and revisions have to come from the direct supervisor, here Mr. van Lent.
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7) Appendix A : Timeframe

Calendar Week (CW)

CW9
23.02. - 27.02.2015

Cw10
02.03. - 06.03.2015

CW11
09.08. - 13.03.2015

CWi12
16.03. - 20.03.2015

Phase

Planning : Gather access, preparation of contents

Design : Prototypes, theme selection, layout and design decisions

Development : Theme development and realisation of planning and design phase

Launch : Deployment, SEO, and post-deployment configurations and testing
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8) Appendix B : Deployment
Checklist

Category
Best Practices
Best Practices

Mobile
Mobile
Mobile
Performance
Performance
Code Quality
SEO

SEO

SEO
Security
Security
Usability
Usability
Usability

Usability

Comment Checked
Add the attribute rel="nofollow' to user-generated links to avoid spam
Redirect after a POST to prevent a refresh from submitting again
Viewport meta-tags for right targeting for mobile devices

Manual check using emulators

Use correct input types

Optimize images

Optimize HTTP headers

HTML & CSS validation

XML sitemap

robots.txt

Meta tags and HTML attributes

Secure Passwords

Cross-site scripting & Cross-site request forgery

HTML5 compatibility check (Modernizr JS library, Compat Inspector)
Use friendly URLs
Favicon & icons for mobile devices (bookmarked on homescreen)

Custom 404 page

Note: Additional check list items may be added over the course of the project to ensure full support
for cross-browser and cross-device.
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Appendix F: Project Phasing

The assignment starts with an orientation phase that includes setup of the
working environment within JUGO and acquaintance with the company,
colleagues, and systems, respectively, materials used and available. Within
the orientation phase, the assignment and communication plan are written
and distributed amongst all parties. Appendix B: Assignment Plan holds
further details about the project planning and activities. However, both are
again described within this chapter in more detail.

Figure 19 depicts the project phasing after the orientation phase together with
references to the DOT framework within each phase. Background information
and explanations to the DOT framework can be found in Appendix C:
Development-Oriented Triangulation (DOT) Framework. Please note that
Figure 19 is a revised version, so differences are present from the original
phasing in the attached assignment plan.

Orientation
Phase

Research &
Requirements
Analysis

Design & me,
LA

Implementation \ i

Verification &
Closure

Figure 19: Project Phasing
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The phasing follows a mixture of two major software development processes.
For the overall project, a waterfall methodology with phases of requirements
analysis, design, implementation, and verification is chosen, whereas in the

phases of

design and implementation itself a more rapid application

development (RAD) approach is taken. The waterfall model allows a structured
approach toward a final application at the end of the process. It provides a
framework for keeping design and development activities within defined
boundaries. In contrast, given by the nature of the assignment and smart -
glass software development being rather design- and interface-oriented, RAD
offers quick response times when user interface requirements change. With
more emphasis on development instead of specification and planning, RAD
can be used as an iterative approach to deliver new prototypes as the project
progresses and new knowledge has been gained from previous prototypes.
Both methodologies combined with the underlying DOT framework for applied
research represent a profound foundation on which the project can follow a
structured phasing and still remain flexible within certain phases of the

project.

The following sub-sections provide an explanation of activities within each

phase.

Research and Requirements Analysis

The requirements analysis phase is divided into two parts: the first part
consisting of an independent investigative research and the second part
establishing an application concept for further design and implementation.

The independent research part concentrates on the following topics:
1) Smart-glass technology

. Current status of available devices and their integration and

development possibilities.

Applications and usage: cross-industry use-cases for operational
and/or strategic purposes.

Knowledge acquisition for testing device (Glass).

visualization

. Data visualization elements: terminologies, best practices, and

usage of elements in conjunction with new device format.
Key Performance Indicator (KPI) dashboards: categories,
guidelines, and visual objectives.




Graduation Report, 2186625

c. IBCS: notation standard of conceptual, perceptual, and semantic
design for business communication and management reports
(supported and applied by JUGO).

The above will be achieved by means of unobtrusive information gathering
methods, such as analyzing documentation material, books, and especialy
websites for design and development references for Glass.

In addition, the research includes interactive methods, specifically by means
of surveys, to grasp an understanding of the current public perception of
smart-technology and its usage and possible use-cases. Individual interviews
and Joint Application Development (JAD) sessions will take place during the
course of the assignment to jointly collaborate and work on specifications and
requirement changes for the desired application functionalities.

Next to all research efforts, an application concept needs to be created that
demonstrates BI reporting functionalities that are visualized on Glass. This
creates a need foran example data set and reporting slides that can be used
for demonstration purposes.

References to the DOT framework are as following:

Library strategy: Interviews with individuals and surveying general public.
Field strategy: Analyzing published material, brochures, websites, and other
information sources.

Design and Implementation

After an application concept is established during the first phase of the project,
the concept is carried over to the design and implementation phase. As
mentioned before, the design and implementation phase follows a RAD
approach. This results in close coordination and accordance of both phases.
During the designing of the application for this new device format, two aspects
should be kept in mind: Firstly, an identification of the usefulness of data
visualization elements and their feasibility for reporting purposes on smart -
glasses. Secondly, the prototype designs should incorporate the perceptual
part of IBCS. Depending on complexity and feasibility, the IBCS standard
should also be included in further development activities of the designs.
Using modeling tools that specifically offer prototyping support for Glass,
enable a rapid prototyping process of application parts, respectively, Glass
screens.

In addition to modeling tools, the Integrated Development Environment (IDE)
are split into two categories: native Android and API. Native Android means
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that an application needs to be compiled, built, and run on Glass. This is
normally called an Android Package (APK). Whereas the API solution is
platform-independent using other programming languages, i.e. PHP or
Python, and web services for data provision.

The ultimate choice of IDE and implementation method is decided by the
student as the project moves forward because of missing experience and
knowledge in smart-glass development at the beginning of the assignment.
Since the project aims for a proof-of-concept environment, all means currently
available are explored that technically support to the implementation of the
proposed application concept.

References to the DOT framework are as following:

Library strategy: Design patterns, guidelines, and styles, together with
complete native and API specific Glass documentation is provided by Google’s
developer website.

Field strategy: Inspiration and input gained by interviews with field experts,
fellow colleagues, and results from surveys influence the design and
development phase.

Workshop strategy: A lot of prototypes are produced in this phase that serve
for continuous improvements on design, layout, and appearance of the
application.

Lab strategy: Internal assessment and evaluation of each iteration is crucial
fordelivering a sophisticated application that has been reviewed and critically
evaluated before release.

Verification and Closure

The final phase, verification and closure, completes the project by verifying,
evaluating, and closing all activities of the project and application
development. In this phase the results of the development efforts are collected
and processed to be presented not only in this report here, but also used for
the final presentation of the Bachelor thesis.

References to the DOT framework are as following:

Library strategy: Empirical writing of Bachelor thesis requires reliable
qualitative sources and the right format of expectations of an applied research
project and its concluding thesis.

Showroom strategy: Justification of project outcomes, defense of Bachelor
thesis (with final presentation following the submission of this report).
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Appendix G: Selection Survey Results

However, a selection of the most important results visualized in figures can
be found below, together with some explanation, respectively, interpretation.

Top Industries / Sectors of Participants

Information & Communication Technology (ICT)
Professional Services
Engineering, Construction, and Operations

Consumer Products

Finance

5 10 15 20 25 30

o

M Private ™ Business

Figure 20: Surveys: Top Industries and Sectors of Participants

Figure 20 shows that the ICT sector dominates simply due to the fact that
most responses came from the ICT students from my university. Given the
majority of responders probably being students, we are talking about the
generation that eventually will use the smart-glass technology in their daily
(business or private) life at some point. It's also the generation that might be
most enthusiastic about the technology and its usage.

Although the number of respondents was rather low for the commercial
version, Figure 21 shows the currently used reporting tools and methods in

businesses.
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Reporting Tools/Methods Used

Dashboards/ Dashboarding . 6
Kpls I 4

Standard Lists / Reports NI 3

Filtering NI 3

Drill Down/ Drill Through N 3

Ad-hocreporting NGNS 2

Actionable Reporting NN 1
Statistical Analysis NN 1
Predictive Analysis NN 1

Figure 21: Surveys: Reporting Tools and Methods Used

The top three to five items in Figure 21 were also taken into the next phase
as they represent the most important focus areas developing in the context of
reporting for Glass later on.

Important Reporting Aspects

Flexibility I ©
Data Visualization [ 6
Data Accuracy & Quality . s
Speed NI 3
Functionalities NN 2
Mobility I 2
Navigation NS 2
Other NN 1
User Friendliness NS 1

Extensibility 0

Figure 22: Surveys: Important Reporting Aspects
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The top three aspects shown in Figure 22 are, indeed, very importantin terms
of reporting. Data visualization will get its own focus later on during the course
of the project when designing and implementing for Glass.

Important Data Factors

Reliability I ——
Quality | —
Accuracy II—
Speed I
Usability I
Security / Privacy I
Availability IE—

Figure 23: Surveys: Important Data Factors

Unquestionably, reliability, quality, and data accuracy are the most important
aspects when using data in reporting, as in Figure 23. This is especially true
for strategic decision-making where decision-makers have torely on accurate
and high-quality data.

In terms of reporting, Figure 24 shows an assighment of smart-glasses and
their practicability within the respective reporting level.

Assignment of Smart-Glasses in Reporting Levels

Operational

3 4 5 6 7 8

o
=
[

Hjow = medium ®high

Figure 24: Surveys: Assignment Smart-glasses in Reporting Levels
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Apparently, there is no strategic usage for smart-glasses at the moment
according to the respondents of the commercial survey version. However, as
Figure 24 shows as well, the practicability of smart-glasses in conjunction with
reporting is very high on operational reporting level.

Lastly, since the both surveys were also aiming to collect use -case suggestions
and inspirations, in Figure 25 industries, respectively, sectors are listed where
respondents saw most prevailing use-cases.

Industries / Sectors with Prevailing Use-Cases

0

B Business M Private

Figure 25: Surveys: Industries and Sectors with Prevailing Use-cases

Specific use-cases described by respondents were interesting, but
unfortunately not helpful in the area of BI reporting.
Here are the most useful use-cases suggested by the respondents:
e Flight controller: Data on planes in the air around airport and so forth
e News anchors: Replacement for teleprompter
e Trainers/Coaches: Monitor players' performances (e.g. heart rates)
e Virtual museums
e Insurance agents: out in the field / at the customer site
Each use-case above would need its own discussion on whether or not it's
feasible, realistic, and actual adding value in terms of better employee
performance or customer experience, i.e. virtual museum. Therefore, the
student will not expand on the above since they also pose no particular relation
to the assignment and its reporting purposes with smart-glasses.
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Appendix H: International Business Communication Standards
(IBCS)

The graduation company supports and applies standards in their work in data
visualization and BI reporting. One of these standards is a set of practical
design proposals for business communication and presentations, called
International Business Communication Standards (IBCS). The overall goal is
a standardization in communication and reporting documents (of various
kinds). Behind the IBCS notation standards is the IBCS Association, a non-

profit organization that develops and publishes these Standards. The IBCS
Standards are based on the HICHERT ®SUCCESS rules, an action-oriented
approach for the conceptual and visual design of successful Business
Communication (already presented in 4.2.3 Visualization Elements and IBCS).
However, Figure 26: IBCS with HICHERT®SUCCESS depicts again the
respective SUCCESS® rule in accordance with IBCS.

ONDENSE
HECK
XPRESS
IMPLIFY

TRUCTURE
Figure 26: IBCS Proposals with HICHERT®SUCCESS

Given the volume of information, the author kindly refers the following links
to (A) Official IBCS Homepage, (B) Official HICHERT ® SUCCESS Rules
Homepage, and (C) Official IBCS Association Homepage:

(A) http://www.ibcs-a.org

(B) http://www.hichert.com/en/success

(C) http://www.ibcs-a.org/association
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AppendixI:ICTalent Awards 2015

The student participated in the ICTalent Awards 2015 together with three
fellow students from Fontys. This is a Fontys-wide contest forinnovative and
creative ideas in the area of ICT.

The group was participating with a decentralized, peer-to-peer file sharing and
messaging application (starting on Windows platform) called Sharedesk.
Table 07 shows all events that the student participated in the course of the
ICTalent Awards 2015.

Date Event Location

30t April 2015 | ICTalent Awards: Training Presentation Skills Fontys, Eindhoven

11t May 2015 ICTalent Awards: Training Entrepreneurship Fontys, Eindhoven

20t May 2015 ICTalent Awards: Rehearsal Fontys, Eindhoven

21t May 2015 ICTalent Awards: Finals Fontys, Eindhoven

Table 07: ICTalent Awards Event Dates

In the finals each out of the ten participating groups had a two-minute pitch.
Together with two other groups Sharedesk made it under the top three
finalists. As known before the date of the finals, thanks to some online
marketing and mobilization of social media contacts, Sharedesk already
received the Viral Award, one of the three prices given away in the finals.
Sharedesk was able to collect the most likes (combined) for their YouTube©
video?® and Facebook®©® post?® on the respective official Fontys Hogeschool ICT
site?” %8,

Unfortunately the idea wasn't persuasive enough for the jury, so the group
left with interesting experiences and the Viral Award in their pockets.
Nevertheless, Sharedesk is continuing their work.

The latest information on the project can be found on its official website,
maintained by the student: http://sharedesk.maximize-it.eu.

25 https://www.youtube.com/watch?v=0]Jo6Y8210Es

26 https://www.facebook.com/FontysHogeschoolICT/posts/1083261105034474
27 https://www.facebook.com/FontysHogeschoolICT

28 https://www.youtube.com/user/FontysHogeschoolICT
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Appendix J: Blog Posts

During the graduation, the student was blogging about the progress of the
project to inform and engage with followers on recent updates.

The primary platform used was LinkedIn©, but other distribution channels
were also used, i.e. Facebook® or Xing®©.

Below are all blog post listed sorted by date published.

Introduction to

https://www.linkedin.com/pulse/graduation-bi-

Development
Process

i 25.02.201
Gra_duatlon >.02.2015 smart-glasses-week-1-25-02-2015-max-scholz
Project
https://www.linkedin.com/pulse/graduation-bi-
Research 09.03.2015 smart-glasses-week-2-31-09-03-2015-max-
scholz
https://www.linkedin.com/pulse/graduation-bi-
Surveys 20.03.2015 smart-glasses-week-4-5-20-03-2015-max-
scholz
Preliminary https://www.linkedin.com/pulse/graduation-bi-
Survey 05.04.2015 smart-glasses-week-6-7-05-04-2015-max-
Evaluation scholz
i https://www.linkedin.com/pulse/graduation-bi-
Final Survey )
. 21.04.2015 smart-glasses-week-8-9-preview-10-max-
Evaluation
scholz
L https://www.linkedin.com/pulse/graduation-bi-
Application
24.04.2015 smart-glasses-week-10-24-04-2015-max-
Concept
scholz
Bachelor Thesis
and 08.06.2015 https://www.linkedin.com/pulse/bi-smart-

glasses-week-1117-08-06-2015-max-scholz

Table 08: Graduation Blog Posts

The blogging was a good experience in growing writing skills and usage of
social media platforms as communication channels.
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https://www.linkedin.com/pulse/graduation-bi-smart-glasses-week-10-24-04-2015-max-scholz
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Appendix K: Original Reporting Basis

During the time at Siemens, the student was supporting the project
management team of an IT transformation project in the Healthcare IT SAP
department. In the following context the department will be referred to as
Managed Service Recipient (MSR). The goal of the project was to reduce
commodity work related to SAP systems deployed and maintained by the
department and outsource these tasks to Atos?°, hereinafter as Managed
Service Provider (MSP), that offers global IT services. In the position as project
assistant, the student involved in all major processes and activities within the
project. Part of the work was to prepare and support the weekly status
meetings of the core project team. This meant working with sophisticated
management and KPI reports created with Microsoft© Office3° applications
(here PowerPoint© and Excel©). The data for the reports was provided by the
individual teamleads. This data ultimately was extracted out of the underlying
SAP systems. During this IT outsourcing project, the Siemens Healthcare IT
SAP department was undergoing further internal changes, such as
implementing IT processes according to Information Technology
Infrastructure Library (ITIL) ([21] AXELOS Limited, 2011) standards.
Furthermore, establishing a reporting structure around the MSP processes that
serves all the way up to higher management, here the Chief Information
Officer (CIO) of Siemens Healthcare IT. In summary, the student had found
this a perfect basis for the application concept. It provided a relevant, real-life
example of Bl reporting. Now it was the challenge to transformthe established
reports, including summaries, statistics, and data-driven content, to fit the
new Glass format. Ultimately, it still serves the same purpose, just on a
futuristic reporting device.

The original reports used for major processes around the MSP and MSR are
depicted on the next pages. For further background information on the
individual ITIL process, i.e. incident or change and release management,
please see the ITIL wiki ([22] AXELOS Limited, 2010) with process
descriptions.

Note that each ITIL process is always adapted to the individual environment
and scenario within a company. The reports used fit the requirements of the
MSR and were customized to their needs.

29 http://www.atos.net

30 https://products.office.com
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Incident Management

Resolver Groups Tickets Managed Service KPIs

‘ Measure ‘ ‘Targetl IResult l ‘ Trend | ‘ KPI ‘ ‘Target| ‘Result ‘ ‘ Trend |
MSR (only RG) \ SvD Response Time achievement |
Priol |4 | [>=95% ]
MSP workload Prio 2 | [20/1 | [>=95% | S
100% 300 Prio 3 |[526/1 | [>=95% |
= MSP overdue [Priod |[11 | [>=05% |
80% Routed Backlog &

i 200 Conditions [ MSP Resolution Time (1st and 2nd level) |
9% — _ Forecasted MSR (Prio1 |(3 | [>=90% | [ ‘ e
0% Tickets(%) [Prio 2 |[12 | [>=90% | [

100 . y [Prio 3 |/445/19 | [>=90% | @
20% - RG MSP tickets (%) [Priod |[18 | [>=00% | |
B RG MSR tickets (%) [MSP Solution rejection| | <=5% |
0,
0% CW24  CW25  CW26  CW27  CWas cws1 0 | SvD call abandon rate | | <=6% | & |
MSP: Managed Service Provider  * monthly value | ; Need for :
MSR: Managed Service Recipient B PN = improvement N

Figure 27: Original Reporting Basis - Incident Mgmt.

Change and Release Management

35 - MSR Demands KPI Metric | Result || Result Trend
30 1 target
25 A Routed to MSP
Time until binding _
20 1 fixed price offer >=95%
15 1
1] mimaien <o
51 Not routed to MSP :
0 u T — 5 =
cw25 CW26 cwa7 cw28 Onsimeromletion || —pevelll nm || o é)
of realization
In time preparation >=05% 67%
for deployment
z‘zﬁ;’:mmm >=05% WG| 92% é)

Need for
improvement

MSP : Managed Service Provider  * monthly value

MSR : Managed Service Recipient M Frofossionsl

* B Insufficient [

Figure 28: Original Reporting Basis — Change and Release Mgmt.
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Contingent and Contract

- ] KPI | Target | Result| | Trend |
Target: 16,625 l Application support complaints ‘
Forecast previous
Forecast new sem 7.841
11,622 =3 Call-off previous | ‘New & Open ‘ ‘ ‘ -
S C all-offs ne r
e oorom ||
2678 557 o 8815 8815
6,879 Cumulative I Project support complaints
4205 2674 288 aq) ‘New ’ F=5%*** -
Nt |
ousom || ©
Apr May Jun Jul Aug Sep Apr May Jun Jul Aug Sep
MSP : Managed Service Provider  * monthly value | 4 g Need for 5 l
: i Insufficient ; Professional
MSR : Managed Service Recipient W lisdificion t improvement =

Figure 29: Original Reporting Basis — Contingent and Contract

Requirements Engineering

30 Quality requirement specification
25
24 | KPI ‘ |Target| ‘Actual | 1- Very good 2x
b 20 |Support Rate‘ | 25% | -
19 — 2- Good (target) 3x 5x 5x 2x 1x
20 1 [ Rejection | [ <5% | [INGHEN
3- Satisfactory 1x 2x 1x 4x
1 Number demands for enhancements
4- Needs improvement
10 4o
T— Z B _—_— -”*%L»,,,, 5 5- Unsatisfactory
) — = "~ Y Number support cases
3 ~— g
Rejected specifications by MSP Average grade - & - A1l /e
0 CW CW CW CW CW
CW24 CW25 CW26 Cw27 Cw28 24 25 26 27 28
MSP : Managed Service Provider & . Need for .
MSR : Managed Service Recipient M Instfficient - improvement W Professional

Figure 30: Original Reporting Basis - Requirements Eng.
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Appendix L: IBCS Prototype Cards

PY
Europe 982

Americas 1.006
Asia 1.068
World 3.056

Profit before tax in tEUR

Europe
Americas
Asia
World

Profit before tax in tEUR

Figure 31: IBCS Prototype Cards bright
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I 4
Europe 982
Americas 1.006

Asia 1.068
World 3.056

Profit before tax in tEUR just now

640 x 360

Europe
Americas
Asia
World

Profit before tax in tEUR just now

640 x 360

Figure 32: IBCS Prototype Cards dark
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Appendix M: Incident Mgmt. KPI Prototype Cards

Response Time | Incident
® Management
Resolution Time | tab to show detalls

Prio T
Prio 2
Prio 3
Prio 4

SvD Response Time

Prio 1
Prio 2
Prio 3
Prio 4

MSP Resolution Time (1st & 2nd level)

Figure 33: Incident Mgmt. KPIs Prototype
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Appendix N: Incident Management KPIs on Glass

Response Incident

Time
Management
® tap to show details

Resolution
Time

‘ just now

B Show more

Prio 1
Prio 2
Prio 3
Prio 4

MSP Resolution Time (1st & 2nd level)

Prio 1
Prio 2
Frio3
Prio 4

SvD Response Time

Figure 34: Incident Mgmt. KPIs on Glass
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Appendix O: Further Educational Initiatives

During the period of the graduation project, the student followed (and
continues to follow) several additional educational programs. These prograns
are following the MOOC principle. The most important programs, respectively,
courses are two accredited SAP e-learning courses from ERP4Students3?.
More information on the ERP4Students online courses can be found in
Appendix B: Assignment Plan under attachments in Appendix E: Further
Education. Table 09: ERP4Students Courses provides an update on the
progress regarding the ERP4Student courses.

Course Content ECTS Notes
General overview of " _
Integrated the theoretical base of Exam on 107 April
. . passed. Official SAP
Business Processes | enterprise resource 6 (180h o .

) i ) certified application
with SAP ERP planning using the workload) associate.
(TERP10) business software SAP

ERP.32

The goal of this course Start of course: 11t
SAP BW - is the development of 6 (180h March.
Advanced Business | expertise in the range workload) At submission date,
Intelligence of the SAP BW- half of the scripts

software solution. were completed.

Table 09: ERP4Students Courses

In addition to the paid courses, there are free MOOC courses about enterprise
software and technology (mostly powered by SAP) on openSAP3* and
openHPI*,

Figure 35: MOOC Courses depicts all MOOC courses finished by the time of
submission and lists courses beyond the official end of the graduation period
and expiration of the JUGO contract.

31 http://www.erp4students.eu

32 http: //www.erp4students.eu/live/Course-Integrated-Business-Processes-SAP-
ERP/integrated-processes.aspx

33 http://www.erp4students.eu/live/Course-Advanced-Business-Intelligence/sap-bi-abi.aspx
34 https://open.sap.com

35 https://open.hpi.de
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MOOC Courses
Site  |Course Status |~ |Course Start ¥ |Course End |~
openSAP Bl 4 Platform Innovation and Implementation {Repeat) finished 25/03/15 14/04/15
opensAP Digital Transformation and Its Impact finished 24/02/15 24/03/15
opensAP How the Internet of Things and Smart Services Will Change Society finished 25/03/15 25/03/15
openSAP SAP Business Suite 4 SAP HANA in a Nutshell finished 25/03/15 25/03/15
openSAP SAP Business Warehouse powered by SAP HANA finished 21/03/15 22/03/15
openSAP SAP's UX Strategy in a Nutshell finished 25/03/15 25/03/15
mooc.house |Design for Non-Designers (Beta) in queue
openHPl Sichere Email in queus
openHPI Sicherheit im Internet in queue
openHPl In-Memory Data Management (2014) - Implications on Enterprise Systems in queue
opensAP Creating Business Walue with User Experience in queue
opensAP Sustainability and Business Innovation in queue
openSAP Bl Clients and Applications on SAP HANA in queus
opensaAP Introduction to Mobile Solution Development in queue
openSAP Introduction to SAP Fiori UX in queue
opensAP S&P Business Suite powered by SAP HANA in queue
openHPl In-Memeory Data Management 2015 optional
openHPl Automated Visual Software Analytics optional
openHPI Business Process Modeling and Analysis (2013) optional
openHPl Knowledge Engineering with Semantic Web Technologies optional
openHP Web Technologies optional
opensAP Build Youwr Own SAP Fiori App in the Cloud optional
openSAP Facilitating ERPsim: Running Successful Business Simulation Games with ERPsim (Partner Course) optional
opensaAP Get to Know SAP's Innovative Enterprise Solutions optional
openSAP In-Memory Data Management In a Nutshell optional
openSAP Introduction to SAP HANA Cloud Platform {Repeat) optional
opeEnsAP Mext Steps in SAF HANA Cloud Platform (Repeat) optional
opensAP Rapid Deployment of SAP Solutions {Update Q1,2015) optional
opensaAP S&P Screen Personas optional
openSAP Software Development on SAP HAMNA (Delta SPS 09) optional

Figure 35: MOOC Courses
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Appendix P: Data Visualization Elements

Charts with
horizontal
category
axes

Accounts receivable in mUSD
2014

1040

oo Bemene O

1150

Possible to use &
fairly easy to

Single implement (only with
Column fewer columns per
charts card).
Element was to be
Aug Sep Oct San Mar  Apr i
RS considered & tested.
?oa:isinmCHF
s Styling could get
1040 . . .
Stacked ™ e <] B Otrer difficult for static
Column g3 by i % 218 203 4 L7 pectoreu content.
Element was
Cha rts d EEH Germany H
optionally to be
considered & tested.
Sales in mUSD
AC. PL 434 qu 433 st 4189PL
A Styling difficult.
Grouped Vertical solution could
2009 2010 2011 2012 2013
Column P— be better. Element
charts AP P " optionally for testing.

AC

2009 2010 2011

2012 2013

Horizontal pin
charts

Styling very difficult.
Vertical solution
better (for fewer
entries). Horizontal
element not
considered.

Table 10: Data Visualization Elements - Part 1

36 https://www.ibcs-a.org/standards/138
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Growth
waterfalls

Accounts receivable in mUSD
Year end (Q4) and growth vs. previous quarter (APQ)
AC Q4 2012..04 2014

186

127 87

161
163 .
335 79

-206

Q4 Q1 Q2 Q3 Q4| Q1 Q2 Q3 Q4
2013 2014

Element not in
consideration.
Vertical again better
approach.

Charts with
horizontal
category axes

Horizontal
variance
waterfalls

Sales in mUSD
PY, APY Q1..Q4, AC 2014

par +161  +245

+163 [l .
Ul -206 J
APY

PY Q1 Q2 Q3 Q4 2014
(2013) 2014

Good combination of
elements, but
probably better in
vertical
representation.

Line Charts

Market capitalization in % of Oct 2014
QOct 2014 Apr 2015

2
Alpha Inc.

Beta Inc

O'cl Nov Dec | Jan Feb Mar Apr
2014 2015 k A}

Due to
implementation effort
of static content, for
now notin
consideration.

Single bar
charts

Charts with
vertical

Profit in mEUR
Q12015

Clothing § 0.3

Simple element,
which was considered
for testing and
implementation.

category
axes?¥

Stacked bar
charts

Profit in mEUR
Q12015

Producls Services

Berlin 1159
Munich
Cologne
London

Vienna

See above, but more
styling work for
content. Element
optionally in
consideration.

Table 11: Data Visualization Elements - Part 2
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Charts with
vertical

category axes

Grouped bar
charts

Contribution in kEUR
January 2015
AC
Berlin 592
Paris

Rome 618

1166

Contribution in KEUR
January 2015

AC
Berlin 592
Paris
Rome 61
PL

1166

Per card three bars
possible (see image
left), so element is
good example. In
consideration for
implementation.

Vertical pin
charts

Sales
APL%

-55 i
-25 B

Element in
consideration for
implementation.
Prototyping for
similar card was done
amongst the first
activities of 4.4

Prototyping and
Implementation.

Calculation
waterfalls

Profit & loss in mUSD
2014

Sales
Other income
Personnel expenses
3.5 I

3.1

Investment income 06

Profit before tax 4.0
Tax| 1300
Profit after tax 27

Material expenses
Capital expenses

128
1.4

«+.2 [

Difficult in styling.
Element not in
consideration.

Vertical
variance
waterfalls

Europe
Cash in mUsD
2014 AC, APY and PY

50
4l
10.7

With fewer bars (than
on image on the left),
possibly in
consideration for
testing.

"Rest" bar

Profit in mEUR
Q12015

Berlin
Paris
Rome
NYC
Vienna

Beme

Rest

Element only
optionally in
consideration.

Table 12: Data Visualization Elements - Part 3
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Traffic Lights

n/a

Element optionally in
consideration
depending on space
availability.

See Appendix N: Incident

Good for highlighting
important parts of a
table. Easy to

Embedded , use/implement
Warning Dots | Management KPIs on . /imp .
Chart Glass (image or just CSS).
Elements in Element used during
Tables3® 4.4 Prototyping and
Implementation.
Realor A G camonn o s
(mn) (mn) {12 Month)
Alabama 54916 ~ 107% ™= $1172 ol ml . .
e Ee Y mmm iz | Omitted if proper
. Idaho $5.280 \N\ANA— 101%  mr™=e— $410 L Imll . .
Sparklines e e o, momT 2 g= | scaling on device not
Ohio S5.668 /A HQZZ P P xaii: il .
e mZm= o utm | possible.
Vermonu it 54244 AnA 3% - §1495 miln ol
Virginia $7.664 ~ /W 161%  w—=m—af 5325 _mammal
Washington  §4.558 _A/ N 88% w—"w"m $1829 JSmall_wil
Given the limited
space available on
Glass cards
Integrated o !
. n/a n/a additional text and
Explanation ;
explanations should
be omitted whenever
possible.
Data-driven element
Total Content that (in context with
234 MB cards) that should
Others Tiles perfectly fit into a

2 servers in 2 farms

clean card design.
Element in
consideration.

Table 13: Data Visualization Elements - Part 4
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I would like to end this report with a nice comparison made by Barack Obanma.
It illustrates how much we can discuss, debate, and speculate now about new
technologies and their integration in our life but after all we cannot predict the

future.

"Tim Berners-Lee/[... ]invented the World Wide Web in 1989 [...]. The great
epochs in human history — the Bronze Age, Iron Age, Agricultural
Revolution, Industrial Revolution — they spanned centuries. We're only 26
years into this Internet Age [here generally digitalization]. We've only
scratched the surface. [...] We havent even begun to imagine the
discoveries and innovations that are going to be unleashed in the decades to
come.”

Barack Obama,
Cyber Security Summit 2015 at Stanford




