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Abstract 
The 2018-2019 Senior Project’s Team 9 has begun development on a QA application and              
website for NEXUS affiliated technicians who visit remote research sites throughout Nevada.            
Each research site consists of a tower with many remote sensors that utilize “In-situ              
Environmental Sensing,” which provides technicians with important information about that area.           
After a technician has stored their findings, a real time representation of the data is recorded by                 
saving the information to an offline device until online connection is made. The application and               
website would allow technicians to report and update quality assurance data and annotations.             
Development will be done using the Ionic Framework as well as Javascript, CSS, and HTML. It                
will also use RESTful APIs for transmission of JSON database information. 
 
1. Project Description 

1.1 Project Goals 
The NRDC QA Application is a mobile and web application designed for use by NEXUS               
technicians. This application is designed to provide a platform for technicians to record             
data in remote locations in order to aid in the collection of data that insures quality data is                  
collected from research towers. However, the application is currently specific to the            
Nevada EPSCoR projects, including NEXUS. Instead, the application will be made in a             
more generic form for use by all technicians working with sensor data. 
Currently, the only platform available to technicians are physical notebooks. Technicians           
are then required to manually enter data collected upon return to a computer. This leads               
to inaccurate data due to factors such as handwriting, and rounding. Instead, the QA              
Application provides a digital solution that allows the user to enter data directly into the               
application while on location. If the location is without service, the data may be saved to                
the device, and upon returning to a zone with mobile data service or Wi-Fi connection,               
the user may then submit the data already entered into the app with the touch of a button.                  
This reduces user error during the transcription process and provides a more convenient             
platform for technicians. 

1.2 Business Requirements 
For the QA Application to perform as desired, it is necessary for the business to have an                 
ontology to produce a personalized version of the application based on fields required by              
the company. Additionally, the business utilizing the application must already have           
sensors to gather data from. In order for this data to be stored, there must also be a                  
database in which to store the metadata. 

1.3 Intended Audience 
This application’s end users originally included technicians with the National Science           
Foundation and has use to the NRDC, NEXUS and researchers conducting small to             
medium scale environmental research projects. Moving forward, the application will          
retain its original purpose for use by NEXUS to support studying the effects of solar               



panels on the environment; however, it will also extend to other technicians working with              
sensor data. By creating a more generic form of the QA Application, all technicians              
working with sensor data have a platform with which to enter sensor data to the databases                
they use. 

1.4 Key Usability Goals 
While technicians directly interact with the QA Application, the NRDC, NEXUS, and            
researchers rely on this data collected to ensure that correct data is collected through              
In-situ Environmental Sensing. If the research tower is damaged in some way, it is              
important to these users that this is reported, and the NRDC QA Application provides a               
platform to do so. By providing information, the users benefit from having quality data              
for research. Currently, the process to enter sensor data into the database technicians use              
is as follows:  

● Users record information on a notebook on site. 
● Technicians transcribe information from the notebook to a spreadsheet. 
● Technicians manually enter one value at a time from the spreadsheet to the             

database. 
Instead, the proposed application provides the ability for users to enter information once             
directly into the application, which then uploads the data all at once to the database upon                
request without the need for users to transfer the data from one platform to another. As                
the use of sensor data becomes more conventional with the addition of smart cities and               
autonomous cars, more technicians will be able to submit their data through the QA              
application using ontologies to make the general platform fit their needs. 

1.5 Potential for further development 
Future development is possible on the QA application. It is possible to include cloud              
compatibility for the application so data can be backed up to the cloud while information               
is written to the database. Additionally, an option can be added to read from the database                
to find past data submissions from the specific user, and each user can have a signature to                 
mark the changes they made. This can be applied to the form so that values can be left                  
blank to indicate no change. The application will then pull from the database to find the                
old value from the user and automatically fill in that data. There is also the option for the                  
QA application to prompt the user when the option to submit is selected while using               
mobile data with the amount of data necessary to upload their forms with an option to                
wait for Wi-Fi. The user will then be notified when connection with Wi-Fi is made,               
giving the use the option to submit the data. 

1.6 Challenges and Obstacles 
● Adapting to new technologies. The team’s experience in programming         

languages has mostly been centered around C++ with slight exposure to other            
languages such as C# and Java. As such, becoming familiar with the new             
languages will be the first challenge. 



● Teamwork. Even though the team has worked together previously, it has not            
done so in such a formal way. Delegating responsibilities and ensuring proper            
accountability will be new challenges for the team. 

● Fast iteration in response to feedback. This project will include working closely            
with stakeholders who will provide feedback on the project that will need to be              
evaluated and incorporated into the project, meaning more time must be spent            
testing and revising that would be needed otherwise. 

1.7 Technology Description 
This project is going to be developed as an app for mobile devices such as smartphones                
and tablets. It will also have an alternative web version. To this end, the team will be                 
utilizing the following technologies: 

● Ionic Framework. A mobile development toolkit which will be used to           
simultaneously built the application and the website. 

● Javascript/HTML/CSS. Web development languages. 
● JSON. A common data formatting structure. 
● Ontologies. Graph data structures that describe relationships between data. 
● RESTful APIs. Interfaces used for stateless web services. 
● Python. A high-level programming language. 

1.8 Team Overview 
● Brianna Blain-Castelli 

▪ Background Brianna is an undergraduate student in Computer Science at          
the University of Nevada, Reno. She currently works as Network IT at            
8x8. 

▪ Skills Knowledge in C/C++, Scheme/Lisp, Prologue, CSS, HTML, IT         
troubleshooting, network repair. Familiarity with Java, C# and Python. 

▪ Involvement Coding. 
● Christopher Eichstedt 

▪ Background Christopher is an undergraduate student in Computer Science         
at the University of Nevada, Reno. He currently works as Graphic Design            
and IT at the National Energy Marketers Association for over a decade.            
He has also been a manager in customer service for a number of years. 

▪ Skills Adobe Photoshop, Adobe ImageReady, C/C++, Familiarity with         
Java, HTML, Adobe Flash Builder and Actionscript 3 

▪ Involvement Spokesperson, Coding, User Interface.  
● Matthew Johnson 

▪ Background Matthew is an undergraduate student in Computer Science at          
the University of Nevada, Reno. He has his associates in science focusing            
on computer networking. In the past he has worked as a Quality Assurance             
Technician for Tribal Data Resources. 

▪ Skills C/C++, HTML, Familiarity with Visual Basic, SQL, Networking,         
C#, AI technologies, and Big Data technologies.  

▪ Involvement Planning, general coding, JSON. 
● Nicholas Jordy 

https://ionicframework.com/


▪ Background Nicholas is an undergraduate student in Computer Science at          
the University of Nevada, Reno. He has worked in customer service and            
has managerial experience in customer service. 

▪ Skills C/C++, Familiarity with Java and C#, Adobe Photoshop,         
Scheme/Lisp, IT troubleshooting, Prologue  

▪ Involvement Coding. 
1.9 Advisory Overview 

● Connor Scully-Allison. Connor is a graduate student at UNR  
● Vinh Le. Vinh has his master’s degree and is an assistant professor at UNR. 

Both Connor and Vinh are performing research for the NRDC under the direction of Dr.               
Fred Harris and Dr. Sergiu Dascalu. 

1.10 Professional Growth 
This project will help the team’s professional growth in several ways. First, the team will               
be working in a professional environment with professional level goals and milestones.            
Second, the team will be learning to use new technologies for development. Third, the              
team will grow their teamwork skills by using team-oriented methodologies such as pair             
programming. 

 
2. Market potential or Open Source Significance  
    2.1 Market Analysis 

The NRDC QA application will be built with the intention of being released as an open                
source software to help others with similar metadata collection and storage. This allows             
for collaboration and continued development past the original scope. Currently, the           
process for recording information from research towers is for a technician to manually             
read the onsite recordings and write them into a notebook. Then, they manually record              
their results into a database. As this can be a long and cumbersome process, the user                
interest is high considering the amount of time that will be saved with a developed tool                
that can record and upload readings in real time or when network service is available. See                
section 5.2, reference #6 for additional information regarding user interest. 

    2.2 Competitive Analysis 
Research towers currently utilize a system called, “In-situ Environmental Sensing.” This           
is in reference to the hardware developed by In-situ Inc. Their software: HydroVu Data              
Services, iSitu Mobile App, VuSitu Mobile App and Win-Situ Software have           
functionality in common with the NRDC QA application. The most direct competition is             
their HydroVu Data Service which allows for similar data retrieval, recording and            
management. It is however, a paid service with In-situ Inc.who controls and stores the              
data after collection. The HydroVu Data Service is designed to record information from             
a single telemetry device, which can be interfaced with several other instruments and             
only allows access to other user reported locations for additional recording. This service             
looks to be solely developed for desktop use and is controlled remotely. Additionally, the              
iSitu Mobile App is a free application by In-Situ Inc. that collects and stores data. It also                 



allows for viewing and emailing of data after recording. Its functionality is identical to              
the NRDC QA application but lacks any of its intended network database abilities. As              
well as the connectivity that will bridge the information across multiple locations. See             
section 5.2, reference #2 for additional information on In-situ applications and their            
details. 

   2.3 Competitive Advantage 
The NDRC QA application will allow for the automatic synchronizing of information            
when a network connection is available. This gives it better reliability than other database              
management applications because the technician will not have to worry about forgetting            
to enter their obtained information into the database. Also, the application will be able to               
be used offline, which allows the technicians to work anywhere. It would only require an               
internet connection to synchronize to the database, but the technician can enter and edit              
anything offline and it will be synchronized with the database as soon as a network               
connection is established. The application being developed also allows the technicians           
using it to access and store information easily and efficiently. The application            
synchronizes the database with the technician’s information automatically allowing them          
to search, edit, and download information to and from the database quickly. Lastly, the              
application will be a free, open source software allowing any company that has a need for                
research data analysis to download it and use it free of charge, as well as make new                 
features to the source code via an open source code repository.  
 

3. Time Worked on Project 
3.1 Advisory Meetings 

Christopher - 1.25 hours 
Nicholas - 0.75 hours 
Matthew - 3 hours  
Brianna - 4 hours 

3.2 Writing 
Christopher - 3 hours 
Nicholas - 3 hours 
Matthew - 2.5 hours 
Brianna - 4 hours 

3.3 Additional Team Meetings 
Christopher - 8 hours  
Nicholas - 9 hours 
Matthew - 8.5 hours 
Brianna - 8 hours 

3.4 Total Time 
Christopher - 12.25 hours 



Nicholas - 12.75 hours 
Matthew - 14 hours 
Brianna - 16 hours 

 
4. Budget Justification 

Since this project is the development of a mobile application, Team 9 would require a               
mobile device that could run the application such as a smartphone or a tablet computer.  

 
5. Project Related Resources 

5.1 Project Reference Articles 
1. Madden, Sam. “From Databases to Big Data.” IEEE Computer Society, 2012, 
    www.computer.org/csdl/mags/ic/2012/03/mic2012030004.pdf. 
2. McCarthy, J.L. “METADATA MANAGEMENT FOR LARGE STATISTICAL 
    DATABASES.” Lawrence Berkeley National Laboratory, 1 Mar. 1982, 
    cloudfront.escholarship.org/dist/prd/content/qt5cc031cm/qt5cc031cm.pdf. 
3. Scully-Allison, Connor, et. al. “Advancing Quality Assurance Through Metadata 
    Management: Design and Development of a Mobile Application for the NRDC.” 1 
    Mar. 2018, 
    https://www.cse.unr.edu/~fredh/papers/journal/61-aqatmmdadoamaftn/paper.pdf. 
4. Zahumenský Igor. “Guidelines on Quality Control Procedures 
    for Data from Automatic Weather Stations.” 2 July 2004, 
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5.2 Project Related Websites 
1. OWL Web Ontology Language Parsing OWL in RDF/XML, 
    www.w3.org/TR/2004/NOTE-owl-parsing-20040121/. 
2. “Apps & Software - In-Situ, Water Monitoring Equipment.” In-Situ, 
    in-situ.com/product-category/software-mobile-apps/. 
3. Fredrich, Todd, and Pearson eCollege. “What Is REST?” What Is REST?, 
    www.restapitutorial.com/lessons/whatisrest.html. 
4. Ionicframework. “Ionic Platform Documentation.” Ionic Framework, 
    ionicframework.com/docs/. 
5. “Nevada Sponsored & EPSCoR Programs.” Nevada System Sponsored Programs and 
    EPSCoR, epscorspo.nevada.edu/programs/. 
6. “Solar Energy Water Environment Nexus in Nevada.” Nvsolarnexus, 
    solarnexus.epscorspo.nevada.edu/. 


