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Executive Summary 
 

An information center kiosk would allow Calvin students to access a variety of information about their 
different accounts at Calvin on one screen in a convenient, accessible location using their ID Cards. This 
would include integration of a touch screen, card scanner, and some controlling computer. The core 
feature we would like to prioritize is providing information about the student's meal plan; after finishing 
this, however, we have a variety of other ideas that we hope to expand into. These could include paying 
off miscellaneous account bills, viewing tickets they have purchased or giving directions to a visitor. 
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1 Introduction 
 
Calvin College’s dining services currently offer no way to check the number of meals remaining on a 
student’s or staff member’s meal plan without going to one of the dining halls. While there are ways to 
check the number of meals without redeeming one, they are not well known or advertised. We plan to 
design a service that will allow this information to be gained in two different ways: a kiosk where 
students and staff can use their Calvin ID cards to check their account, and a website where the 
information can be accessed with a standard Calvin account username and password. The kiosk will also 
advertise the existence of the website, and could have more functionality and features added to it in the 
future. 
 
Currently, Calvin has a system in place that keeps track of the number of meals a student or faculty has 
remaining, as well as some other information like the balance of their prepaid money for use at alternate 
locations, known as Bonus Bucks. This system is provided via a database designed by a third-party 
vendor, CBORD, and can be accessed through a user's ID number. The current ID Card access control 
system is run through Lenel, another third-party vendor. Our hope is to use these two systems in tandem 
to create a useful product for users in the Calvin community. 

 
We are a team of senior engineering students at Calvin College with concentrations in electrical and 
computer engineering. Landon and Barrett both have computer science minors and Emily has a 
background in visual design. This project is being undertaken as part of a capstone class in the 
engineering department. We hope to work with other members of the Calvin community, such as Calvin 
Information Technology, to aid in design and implementation of our project. Our goal is to produce a 
system that is useful on a daily level for students and faculty, and can be maintained for years to come. 
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2 Project Management 
 
2.1 Team Organization 
 
2.1.1 Organizational Structure 

 
Figure 1. Organizational Chart  

2.1.2 Team Meetings 
Team meetings happen 2-4 times a week. The main topics for team meetings are: 

(1) Completed tasks since the last meeting, 
(2) Progress reports on ongoing tasks, 
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(3) Upcoming tasks which need to be completed, and 
(4) Distribution of tasks and expected completion dates. 

 
2.1.3 Documentation 
The documentation for the project is currently shared in a Google Drive folder. As we write code for our 
system, we will use GitHub to enforce version control. The official documentation for the work done 
during the first semester is found in the PPFS and can be found on the website at 
http://engr.calvinblogs.org/16-17/srdesign13/project-proposal-and-feasibility-study/. The official 
documentation for the work done during the second semester will be in the Design report, which will also 
be available on our website. At the end of the project, the official documentation will be saved on the 
Calvin computer server for possible use by future teams. 
 
2.2  Schedule 
 
Our approach to scheduling is to keep an official record of the schedule in a Gantt chart which is updated 
every couple weeks. The day-to-day scheduling uses sticky notes to break tasks into smaller pieces and 
assign them to specific people. Generally, some form of the schedule is updated during team meetings 
when completed and upcoming tasks are discussed.   
 
The time spent by team members on this project per week has been increasing over the semester from 
approximately 1 hour per week to 2-3 hours per week. This will plateau at or under 5 hours a week during 
this semester. Next semester, the time required will be higher, but team members will also have fewer 
other classes to focus on. 
 
2.3  Budget 
 
A spreadsheet in our Google Drive folder is being used to record budget decisions. This spreadsheet is 
being updated as we select components. The project is currently under budget and we do not anticipate 
expenses growing significantly in the future.  Barrett Bryson is assigned to maintain the budget.  
 
2.4 Method of Approach 
 
Our design methodology is brainstorming, discussion of possibilities, and a mixture of quantifiable 
decision matrices and qualitative design preferences. When the quantifiable results do not match our 
expected outcome we reevaluate to determine if a core factor was left out of the decision matrix, a factor 
is not weighted correctly, or our underlying assumptions are unfairly and unreasonably biased. This 
results in us looking at a wide variety of options and understanding the strengths and weaknesses of each 
possibility. Our most useful form of research is meeting with people at CIT, CBORD, and Lenel to 
discuss what resources are available to us, how accessible these resources are, and how these resources 
will improve the project. 
 

http://engr.calvinblogs.org/16-17/srdesign13/project-proposal-and-feasibility-study/
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3 Requirements  
 
3.1 Interface Requirements 
 
The system shall be simple and intuitive. A simple picture diagram and short phrases will be able to give 
all the explanation of how to use it. The information shall be displayed in an attractive way that can be 
quickly understood. 
 
3.2  Security Requirements 
 
The system shall be accessible using one of two forms of identification, either ID card and PIN or 
username and password. The system shall ensure that, to some extent, people other than the owner of the 
account are unable to access the information. 
 
3.3 Functional Requirements 
 
Users shall be able to gain information about their meal plans and perhaps other accounts controlled in 
CBORD. It should be possible to access this both from a set location and remotely from devices like 
computers and smartphones. 
 
3.4 Performance Requirements 
 
The webserver system should be able to support 1000 to 5000 users at a time to ensure high 
responsiveness. The local kiosk shall be able to contact the API server and gain the information required 
by communicate with the server. Although delays are inevitable when integrating several IT services 
together, our system should use loading screens to show users that latency is due to acquiring data from 
other services. 
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4 Task Specifications and Schedule 
 
4.1 Background 
 
4.1.1  Meetings with CIT 
We have had multiple meetings with CIT concerning the implementation of our system and the access we 
will have to the information we need. Our primary contact Matt Jeltema, associate director of information 
systems at Calvin, helped give us an overview of Calvin’s systems and determine feasibility. He also 
connected us with Adam Vedra, who works in information security at Calvin, and Erin Bushhouse, who is 
the main contact with CBORD at Calvin. With their help we believe that our system is possible. We will 
continue to meet with them to discuss the specifics of accessing the information and coordinating with 
vendors.  
 
4.1.2 Meetings with Vendors 
We will talk with Lenel about the requirements of accessing data from ID cards. We will talk to CBORD 
about what our options for getting meal plan data are. We will talk to the CS department about setting up 
a server for our website. Each vendor will likely require multiple meetings in the late fall and early spring.  
 
4.1.3 Selecting Components 
We have researched our options for controller, touch screen, card reader, and PIN pad. These options are 
put in decision matrices and the highest ranked parts are discussed and ordered. The decision matrices are 
shown in Table 1 and Table 2 (located in section 5.4 Design Decisions). We will acquire the card reader 
and PIN pad from CIT.  
 
4.1.4 Documentation 
We have completed our project proposal and industrial brief. We are currently working on adding to, 
refining, and completing our WBS, PPFS, and team website. Next semester we will document our 
progress in the design report.  
 
4.2 Implementation 
 
4.2.1 Physical Kiosk 
We will connect the hardware components. This includes using the controller to run a version of the 
website on the touch screen, and feeding input from the touch screen, card reader, and PIN pad back to 
the controller. We will need to develop a good user interface for the kiosk. We will build a case/stand for 
the kiosk. 
 
4.2.2 Website 
For the website, we will need to set up a server with CIT. We will need to set up authentication with CIT. 
We will need to get identification from card readers through Lenel. We will need to get meal plan data 
from CBORD. 
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4.3 Summary 
 
This project will take at least 150 more person-hours to complete. This is a low estimate as projects 
encounter numerous setbacks, not all of which can be accounted for ahead of time. For this reason, most 
of the remaining work is scheduled to be completed during February and March. The tasks which 
encounter unexpected problems can then be pushed back into April still leaving time to complete the 
project by the beginning of May. If, against all odds, the project does not encounter as many setbacks as 
expected the extra month can be used to add features and polish the finished project. The distribution of 
task hours by month is shown in Figure 2. The hours for September through December are 
approximations of the amount of time spent thus far, and the hours for January through May are 
predictions based on how long tasks should take. While all approximations have some level of error, the 
figure does demonstrate how most of the remaining tasks are scheduled for the front-end of the semester 
while the final month is left open for setback, testing, debugging, and new features. The month of January 
is left open for interim, but the tasks for February and March will most likely be started during that time.  

 
Figure 2. Scheduled Hours by Month 

A Gantt chart showing the specific tasks and when they are to be complete can be viewed on our website 
at http://engr.calvinblogs.org/16-17/srdesign13/gantt-chart/. 
   
 
 
 
  

http://engr.calvinblogs.org/16-17/srdesign13/gantt-chart/
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5 Design  
 
5.1 System Architecture 

 

Figure 3. Block Diagram for Interfaces 

Note to Figure 3: blue boxes are things that our group will design, and red boxes are objects that we 
cannot alter (reasonably). One exception is the authentication server ("Auth Server"), which we could 
implement using a cached interface that is piped into any changes of password, PIN, etc. However, this 
method does introduce additional security and complexity concerns, which CIT would encourage us to 
avoid if possible. At the moment, the authentication server is an abstraction representing at least two 
underlying systems, given that there isn't currently a system which maps between card number + PIN and 
username and can validate a user's PIN. As we assess the viability of using Lenel for authentication, the 
underlying system might change, but the block diagram as it exists is still accurate to our design 
regardless of implementation. 
 
Action Flow Diagram (in chronological order, corresponding to numbers and letters above in Figure 3: 

1. User authentication pair passed as input to the host device 
a. Username and password is collected from the user [website] 

i. User enters username and password in adfs.calvin.edu (Single-sign on server) 
webpage 

ii. SSO server generates and passes an auth token to kiosk web server 
b. ID card information and a 4-digit PIN is collected from the user [kiosk] 

2. User authentication pair is relayed to the API server 
3. User identity inputs are checked using an external tool/database 

a. API server passes inputted credentials (username or ID card number) to the Auth server, 
which looks up records matching the inputs 

b. If the inputs match a record, the corresponding student number is returned; if they do not 
match, some error code is returned (exit action flow, describe the error to a user). 

4. The CBORD server is queried using the student number provided from step 3 
a. API Server sends ID number (plus API key, or other necessary security protocols) to the 

CBORD database 
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b. The CBORD database returns a record that describes user data corresponding to the 
student ID number given 

5. The API server repackages this information, and sends it directly to the kiosk OR web server 
6. Presentation of the data to the user 

a. HTML (or otherwise) page is generated and sent to user [website] 
b. Information is shown on screen using card-like objects [kiosk] 

 
5.2 Design Criteria 
 Design Norms 
 Stated design considerations: 

a. Security compliance: our system should conform to data security norms (established and 
reviewed by CIT) to be given the green-light (and API/database access) to proceed to a 
pre-production or production environment 

b. Usefulness/practicality: our system should provide a service that is non-trivial and useful 
for Calvin community members. Ideally, this service should be a "Calvin must-have 
tool," like SlatePermutate or other services used by all students 

c. Modularity: our system should be designed in a way that allows for both scaling (adding 
more users or more kiosks) and expansion (adding more services or being improved in 
the future). Therefore, future adaptability and reusability should be taken into 
consideration in all decision-making processes 

 Calvin Design Norms 
a. Caring: building a system that will provide a service for Calvin community members, and 

help them help themselves eat meals as needed 
b. Justice 
c. Stewardship: take better care of food and financial resources by helping Calvin 

community members utilize all of their prepaid meals 
d. Open Communication: communicate issues (particularly security related) to our partners 

at CIT as soon as they arise; clearly document all design decisions, but possibly redact or 
abstract them in all public reports 

e. Cultural appropriateness: respect the development culture of IT, working with them and 
not against them 

f. Delightful harmony: integrate our system into the existing IT infrastructure with minimal 
impact; create a system which will be useful for interacting with future projects 

g. Trust: make data security an utmost priority at all stages, to protect the identity of 
students and maintain the trust of all project affiliates. 

   
5.3 Design Alternatives 
 
Our team's original concept was for a physical kiosk that would allow students to use their new student ID 
cards to check their meal plan. In later brainstorming meetings, however, the suggestion of developing a 
web interface for users to remotely check their meal plan from any device was considered. Although that 
introduces more security concerns due to a looser control on how users interact with the service, it also 
makes the system much more convenient for users. 
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Although the web interface is an alternative to producing a kiosk, they are not mutually exclusive. In fact, 
most of the work to build one design supporting either one is reusable in the other design; Figure 2 shows 
how the Kiosk and the web server would utilize all the same infrastructure on the back-end. It is likely 
that the kiosk and API servers will be the first two components developed, but once the interfaces are all 
prepared, tacking on a web server will be a smaller workload than building the original links 
. 
Other considerations may impact the implementation of the kiosk in ways that do not impact web server 
development. If the ID card identification strategy using Lenel is encountering obstacles, it may be 
worthwhile to transition towards identifying using username and password. Since using the ID card is the 
primary draw for a physical kiosk, barriers to developing the card interface may prompt a transition 
towards developing a web interface. Regardless, both the physical kiosk and a web interface are expected 
to be delivered at the conclusion of the project as viable methods of accessing dining plan data. 
  
 
5.4  Design Decisions 
 
Our design decisions consist of both hardware and software considerations for the project. Our team has 
chosen most of the hardware components, and has also selected most of the programming languages and 
software packages that will be used across the kiosk, web server, and API server. These decisions are 
detailed below. 
 
5.4.1 Hardware Decisions 
The main hardware needed for the physical kiosk includes a controller, touchscreen, and card reader/pin 
pad. After talking to CIT, we decided to put off choosing a card reader until we can talk directly to Lenel 
(the company who manages our cards) about what we specifically need and CIT about whether Calvin 
can give us one for free. In choosing a controller, we initially wanted to use a Raspberry Pi, but decided to 
look into its main competitors and create a decision matrix, Table 1, in order to make sure we found the 
best controller for our purposes. We decided that all of the CPUs would have enough power for our 
purposes and we wanted a minimum of 512MB of RAM. 
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Table 1.  Decision Matrix for Controllers 

Options CPU 5 RAM 5 Price 5 Ease of Use 10 TOTAL 

Raspberry Pi 
1.2GHz 64-bit quad-core 
ARMv8 1 1 GB 2 $40 3 Extra Features 5 80.0 

VoCore 
MT7628AN, 580 MHz, 
MIPS 24K 1 

128MB 
0 $45 

3 
 

Meets Some 
Requirements 2 40.0 

Arduino 
INDUSTRIAL 101 Atheros AR9331 1 64MB 0 $40 3 

Does Not Meet 
Requirements 0 20.0 

Banana Pi M3 
A83T ARM Cortex-A7 
octa-core 1 2 GB 2 $60 2 

Meets All 
Requirements 5 75.0 

C.H.I.P. 1.0GHz ARMv7-A 1 512MB 1 $9 5 
Not Currently 
Available 0 35.0 

NanoPi 2 Fire S5P4418, 1.4GHz 1 1GB  2 $23 4 
Meets Most 
Requirements 4 75.0 

NanoPC-T3 S5P4418, 1.4GHz 1 1GB  2 $60 2 Extra Features 5 75.0 

Beagle Bone 
AM335x 1GHz ARM® 
Cortex-A8 1 512MB  1 $56 2 

Meets Most 
Requirements 4 60.0 

Parallella 
Zynq-Z7010 or Z7020 
Dual-core ARM A9 1 1GB  2 $99 1 

Meets Most 
Requirements 4 60.0 

PixiePro 

Freescale i.MX6Q Soc 
Quad Core ARM Cortex-
A9 1 2GB 2 $130 1 

Meets Some 
Requirements 3 50.0 

 
Table 2.  Ease of Use Comparison Parameters 

Options Linux HDMI USB Ethernet Wifi Touchscreen 
Raspberry Pi X X X X X X 

VoCore   X X X  
Arduino INDUSTRIAL 101 X  X  X  

Banana Pi M3 X X X X X  
C.H.I.P.       

NanoPi 2 Fire X X  X   
NanoPC-T3 X X X X X X 
Beagle Bone X X X X   

Parallella X X X X   
PixiePro  X X X X  

 
The second hardware component to be selected is the touch screen for the kiosk. We wanted the 
touchscreen to be between 10” and 15”, easy to use with our controller, and durable all without being over 
budget. We put our top choices into a decision matrix, Table 3, and found some interesting results. We 



 

11 
 

were surprised to find that the 7” Raspberry Pi Touchscreen scored highest on the decision matrix, and we 
were hesitant to buy something so small. In the end, we decided to choose the “second best” result. The 
15” touchscreen was selected over the Pi touchscreen because it is extremely close in score and more 
consistently fulfills all of our design categories. While the Pi touchscreen is attractive because it is 
relatively inexpensive and is made to work with our selected controller, the 15” display is a more usable 
size for a kiosk and is more durable. 
 

Table 3. Decision Matrix for Touch Screens 

Options Price 2 Size 2 
Documentation/Ease of 
Use 2 Toughness 1 TOTAL 

15-Inch 5-wire Resistive 
Touch LCD Touch Screen 
Monitor (4:3) $200 3 15" 3 

HDMI, supports Linux, low 
documentation 2 

Outdoor, 3 
Year warranty 4 20.0 

Planar PT1545R $300 1 15" 3 
HDMI, supports Linux, 
USB support 3 

3 Year 
warranty 3 17.0 

Neos Refurbished 15.6” 
Android Touchscreen All-in-
One Tablet-Top $200 3 10"x15" 3 

Runs on android, full 
computer 0 Warranty? 0 12.0 

Pi Foundation Display $80 5 7" 0 Ada is great 5 

Has solid 
mounting 
options 1 21.0 

Eleduino Raspberry Pi $107 4 10.1" 1 No reviews 1 
Low mounting 
options 0 12.0 

DoubleSight Smart USB 
Touch Screen LCD Monitor $180 3 10" 1 

Only USB no HDMI, no 
Linux compatibility 0 It’s ok 2 10.0 

 
 
5.4.2 Software Decisions 
Originally, our team focused on developing software for the kiosk, since we were developing software to 
operate on a model for our computer architecture lab. We originally selected the Visual Studio's C# 
Integration development environment to produce an application to model a PIN pad operation. The 
original decision to use C# in Visual Studio was based on the supposed cross-compatibility of C#, and the 
exceptional ability of Visual Studio's template and package library to provide simple, elegant GUIs. 
Design tools in the Windows Presentation Format (WPF) are lauded as some of the most powerful in all 
GUI App design; the XAML-styled object notation is easily understandable, yet also provides specificity 
not otherwise possible. Using Visual Studio on a Windows machine, the design worked very well, and 
had flexible scaling of objects as the window dimensions changed! 

 
However, things broke apart as soon as the project was transferred to the Raspberry Pi, which is intended 
to drive the kiosk. Since the Pi is built on a different processing architecture than the Intel 64-bit 
architecture running on the Windows workstation, the binary executables generated by Visual Studio are 
useless on the Pi. Naturally, code should be recompiled on a different machine anyway, so the Pi was 
equipped with Mono, the open-source C# compiler prevalent on Linux machines. However, some of the 
libraries used in Visual Studio's C# compiler were missing in Mono; as it turns out, WPF has many 
proprietary extensions to the C# language that are difficult or impossible to source onto the Mono 
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environment. As such, there were numerous compilation errors due to the missing code libraries. Clearly, 
the "stock" version of Mono was not going to work with the design environment that was originally 
chosen. 
 
After tinkering with Mono for a while, our team came to the conclusion that the effort that would be 
expended attempting to port over C# libraries was not worth the time cost. Additionally, as "cross-
platform" design was a goal for our design, it appears that C# was truly not the best candidate for the 
software driving our project. It is imperative that our system be easy to design on a full workstation, for 
most design and debugging work, and able to function with the exact same capabilities on the Raspberry 
Pi device. It could be possible to design the software within a native Linux Integrated Development 
Environment for C#, such as Xamarin Studio, however this still detracts from the interoperability of our 
system. Instead, it seems evident that C# should not be used for designing the code behind the kiosk. 

 
Java offers the most compelling case for designing a cross-platform application. Java itself is inherently 
platform-independent, as it is always executed within a Java Virtual Machine, meaning that all devices 
with a JVM can run any Java application. Dependent packages (like the ones missing from Mono but used 
in our WPF project) are included using Java Archives (.jar files), which are easily transportable with a 
project. Additionally, Java has many good auxiliary tools, notably the Socket (networking) API that sets 
the gold-standard for programming languages. Using Java will guarantee that any code written on our 
Windows workstation will be fully compatible with the Raspberry Pi, and also promises many software 
packages that can save our team's development time. The JavaFX package offer attractive GUI options 
comparable to Visual Studio, particularly when paired with a powerful IDE. Finally, our API server will 
almost certainly use some variant of Javascript (likely Node.js) for handling web traffic requests, so 
building our Kiosk in Java code will allow more syntactic parallels between our web and API servers and 
our kiosk. 

 
All of the software that we will be using has free licenses, and all of the packages besides Java are open 
source. We expect that the plethora of documentation for Java and Node.js, as well as any other 
JavaScript packages, will allow us to quickly perform research and receive guidance on how to implement 
the services that we need. The majority of time consuming research will be spent on proprietary APIs, 
such as that of Calvin's authentication services and the CBORD database access. However, those will be 
supported by either CIT or CBORD staff, so we anticipate having ample support in those software areas. 
This culture of strong documentation and support is an underpinning in our decision to select the software 
that we have chosen for our project. 
 
 
5.5 Integration, Test, Debug 
 
Integrating a new system with an existing network requires working within the existing design 
framework. Pre-existing APIs and data streams will limit the amount of work adding interfaces, however, 
researching these APIs will take some time. Depending on the extent of existing documentation, 
accessing these APIs may take several meetings with CIT personnel and some time doing code review to 
verify API functionality, or it may take hours and hours of looking through existing code and debugging 
to establish the specifics of the APIs. 



 

13 
 

 
Testing the system will be the most important part of our work, but also rather simple. Testing the system 
will not be too difficult, since we are merely hoping to access and display data that already exist and have 
defined and expected values. To that extent, we will simply establish a set of test cases with expected 
values for cross-checking. After we design a system that matches all of our tests, we will invite other 
users to test the system to verify its accuracy across a wide user base. This will be especially important for 
verifying functionality for staff members, whose dining accounts may not be configured the same way as 
students. 

 
Debugging the system will be done through a wide variety of testing tools available. In any pre-
production systems, fully verbose logs will be kept that detail the inputs and outputs for every block in the 
block diagram (Figure 2). Additionally, any bugs that are found will be filed using a bug tracking tool, 
such as Bugzilla. Using the wide variety of tools available for API and program testing, it will be possible 
to ascertain the root cause of any of our software related problems. Hardware related problems will likely 
only occur during the construction of the kiosk, and will be handled using a standard troubleshooting 
approach to issue resolution. 
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6 Business Plan 
 
6.1 Cost Estimate 
 
Table 4 shows the estimated budget for components and materials at the beginning of the project and the 
current status of the budget according to our current design decisions. 
 

Table 4. Cost of Components and Materials 

Component Approximate Price Selected Component Actual Price 
Controller: $100 Raspberry Pi 3 Model B $39.95 

Touch Screen: $250 

15-Inch 5-wire Resistive 
Touch LCD Touch Screen 
Monitor (4:3) $199.99 

Stripe Reader: $75 N/A $0 
Tap Reader: $50 [Specs TBD by CIT] $0 
Case 
(Materials): $50 TBD  

Total: $525  $239.94 
 
 
If demand for the services proved by this kiosk rises beyond the capacities of a single kiosk or it would be 
valuable to have more locations spread out around campus, it will be cost effective to assemble new 
copies. With all of the design work finished and working software that could be loaded onto a new 
machine, building additional kiosks would be cheap. Wiring diagrams, software and designs will be left 
behind with clear instructions, demonstrating how to assemble a new kiosk. 
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7 Conclusion 
 
Members of the Calvin community are frustrated by the difficulty in finding out the number of meals that 
have remaining in a block meal plan. The data that would settle their dining plan uncertainty does exist, 
but it is not currently accessible to general community members without asking a dining services manager 
in person. Our group has researched the way in which this data is stored, and has developed a plan for 
making this data conveniently available to users using both a website and a physical information kiosk. 
 
Our project is very feasible without strong buy-in from either of the third-party vendors that contract for 
Calvin. Although it would be convenient to have real-time access to the CBORD database tracking meal 
plans, we can use a cache of the database that CIT maintains instead. If we couldn't use Lenel's access 
control system to authenticate kiosk users using their ID card and PIN, we could develop our own 
authentication server, which would store the ID Card mapping to ID number, as well as saving each user's 
PIN. This would introduce many additional security challenges, but would be feasible to achieve using 
existing CIT information frameworks. Not being able to utilize these vendor systems would have some 
impacts on our project's features, but could be worked around using other services for authentication and 
database access. 
 
Since our project serves a large section of the Calvin community and has tapped into a desired project for 
CIT, we forecast that we will receive enough support and cooperation from partner organizations to make 
our project proposal a reality. We are elated to conclude that our project is feasible, and look forward to 
developing, implementing and releasing a service to the Calvin community that will increase the 
convenience of utilizing campus dining plans. 
 
  



 

16 
 

8 References 
 
Decision Matrix Data is from the following websites: 
https://www.raspberrypi.org/products/raspberry-pi-3-model-b/ 
http://vocore.io/v2u.html 
http://www.arduino.org/products/boards/arduino-industrial-101 
http://www.banana-pi.org/m3.html 
https://getchip.com/pages/chippro 
http://nanopi.io/nanopi2-fire.html 
http://www.friendlyarm.com/index.php?route=product/product&path=69&product_id=123 
http://beagleboard.org/black 
https://www.parallella.org/board/ 
https://store.treats4geeks.com/index.php/pixiepro-27.html 
http://www.monoprice.com/product?p_id=15481 
http://www.planar.com/products/desktop-touch-screen-monitors/15-inch/pt1545r/ 
http://www.sears.com/neos-15.6-8221-android-touchscreen-all-in-one-tablet/p-
00355697000P?sid=IDx01192011x000001&gclid=CjwKEAiA0pDBBRCFtoPyguTh8AUSJADNWeux1
3aL6m3XHsWaEZm9KDrgAVkhWYCRDGiwIIm4PotFxRoCQBLw_wcB&gclsrc=aw.ds 
https://www.adafruit.com/products/2718 
https://www.amazon.com/Eleduino-Raspberry-1280x800-Capacitive-
TouchScreen/dp/B01HZCUSHA/ref=sr_1_15?s=pc&ie=UTF8&qid=1478805109&sr=1-
15&keywords=touch+screen+monitor 
https://www.amazon.com/dp/B00IQOBOB6/ref=psdc_1292115011_t2_B01HZCUSHA 
 
 
  

https://www.raspberrypi.org/products/raspberry-pi-3-model-b/
http://vocore.io/v2u.html
http://www.arduino.org/products/boards/arduino-industrial-101
http://www.banana-pi.org/m3.html
https://getchip.com/pages/chippro
http://nanopi.io/nanopi2-fire.html
http://www.friendlyarm.com/index.php?route=product/product&path=69&product_id=123
http://beagleboard.org/black
https://www.parallella.org/board/
https://store.treats4geeks.com/index.php/pixiepro-27.html
http://www.monoprice.com/product?p_id=15481
http://www.planar.com/products/desktop-touch-screen-monitors/15-inch/pt1545r/
http://www.sears.com/neos-15.6-8221-android-touchscreen-all-in-one-tablet/p-00355697000P?sid=IDx01192011x000001&gclid=CjwKEAiA0pDBBRCFtoPyguTh8AUSJADNWeux13aL6m3XHsWaEZm9KDrgAVkhWYCRDGiwIIm4PotFxRoCQBLw_wcB&gclsrc=aw.ds
http://www.sears.com/neos-15.6-8221-android-touchscreen-all-in-one-tablet/p-00355697000P?sid=IDx01192011x000001&gclid=CjwKEAiA0pDBBRCFtoPyguTh8AUSJADNWeux13aL6m3XHsWaEZm9KDrgAVkhWYCRDGiwIIm4PotFxRoCQBLw_wcB&gclsrc=aw.ds
http://www.sears.com/neos-15.6-8221-android-touchscreen-all-in-one-tablet/p-00355697000P?sid=IDx01192011x000001&gclid=CjwKEAiA0pDBBRCFtoPyguTh8AUSJADNWeux13aL6m3XHsWaEZm9KDrgAVkhWYCRDGiwIIm4PotFxRoCQBLw_wcB&gclsrc=aw.ds
https://www.adafruit.com/products/2718
https://www.amazon.com/Eleduino-Raspberry-1280x800-Capacitive-TouchScreen/dp/B01HZCUSHA/ref=sr_1_15?s=pc&ie=UTF8&qid=1478805109&sr=1-15&keywords=touch+screen+monitor
https://www.amazon.com/Eleduino-Raspberry-1280x800-Capacitive-TouchScreen/dp/B01HZCUSHA/ref=sr_1_15?s=pc&ie=UTF8&qid=1478805109&sr=1-15&keywords=touch+screen+monitor
https://www.amazon.com/Eleduino-Raspberry-1280x800-Capacitive-TouchScreen/dp/B01HZCUSHA/ref=sr_1_15?s=pc&ie=UTF8&qid=1478805109&sr=1-15&keywords=touch+screen+monitor
https://www.amazon.com/dp/B00IQOBOB6/ref=psdc_1292115011_t2_B01HZCUSHA


 

17 
 

9 Acknowledgements 
 
Prof. Mark Michmerhuizen, Faculty Advisor 
Eric Walstra, Industrial Consultant 
Matt Jeltema, Director of Information Systems, Calvin Information Technology 
Kevin Van Schepen, Adam Vedra, Erin Bushhouse, Calvin Information Technology 


	1 Introduction
	2 Project Management
	2.1 Team Organization
	2.1.1 Organizational Structure
	2.1.2 Team Meetings
	2.1.3 Documentation

	2.2  Schedule
	2.3  Budget
	2.4 Method of Approach

	3 Requirements
	3.1 Interface Requirements
	3.2  Security Requirements
	3.3 Functional Requirements
	3.4 Performance Requirements

	4 Task Specifications and Schedule
	4.1 Background
	4.1.1  Meetings with CIT
	4.1.2 Meetings with Vendors
	4.1.3 Selecting Components
	4.1.4 Documentation

	4.2 Implementation
	4.2.1 Physical Kiosk
	4.2.2 Website

	4.3 Summary

	5 Design
	5.1 System Architecture
	5.2 Design Criteria
	5.3 Design Alternatives
	5.4  Design Decisions
	5.4.1 Hardware Decisions
	5.4.2 Software Decisions

	5.5 Integration, Test, Debug

	6 Business Plan
	6.1 Cost Estimate

	7 Conclusion
	8 References
	9 Acknowledgements

