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2. 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 an online               
connection is made. The application and website would allow technicians to report and             
update quality assurance data and annotations.  

 
3. Project Description 

3.1 Project Goals  

The NRDC QA Application provides a digital solution to metadata management. The            
user is able to enter data directly into the application while on location. If the location is                 
without service, data will be uploaded when a connection is established. 

3.2 Intended Audience  

Intended for academic and environmental researchers, the NRDC QA application’s more           
efficient data recording replaces the archaic process currently used in the field. This             
application’s generalized dynamic metadata collection allows for its extension past the           
original audience. 

3.3 Key Usability Goals  

While technicians directly interact with the QA Application, the NRDC, NEXUS, and            
general researchers rely on this metadata to ensure that correct data is collected through              
In-situ Environmental Sensing. If hardware maintenance is required, the need for a            
service request can be recorded. Some of the applications main features are: 

● Online/Offline functionality 
● Local and remote data storage 
● Image and document uploading 
● GPS data collection 
● Ontology-based hierarchical navigation 
● Login authentication 
● Cross-platform usage 

3.4 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           
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simultaneously build the application and the website.  
● Javascript/HTML/CSS/Typescript. 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.  

3.5 Dependability 
As development continues, it is our focus to maintain the reliability, safety, and security              
of the application. Seamless offline and online functionality allows for reliable usage.            
Data validation and conflict management help mitigate any safety issues regarding the            
database. Login authentication and user administration ensure a secure working          
environment. 

4. Significance 

4.1 Interest and Worth 

There are two halves to the NRDC QA application that are of interest. The ability to                
parse a given ontology allows for flexibility with academic research and the metadata             
management tool helps technicians in the field. 

4.2 Professional Growth  
This project will help the team’s professional growth in several ways. First, the team will               
be working in an 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.  
4.3 Innovative Characteristics 
Using fully dynamic programming, the application can build hierarchical navigation          
using an ontology. This works in tandem with the offline and online functionality, which              
will save changes locally and upload to a database when a connection is established.  
4.4 Similar Products  
There have been two previous builds of the NRDC QA application. Each iteration             
achieved a different level of success but ultimately never finalized on the customer             
requirements they were given. Due to the complexity and specialized nature of the             
application, there have not been any commercial competitors. Only partial requirements           
are met in the varying builds created. Their existing repositories, as well as an earlier               
research paper, are found in the reference section of this document. 
4.5 Open Source Significance 
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                  
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new features to the source code via an open source code repository. The framework              
allows for the ability to add any ontology for personalized dynamic hierarchical            
navigation.  
4.6 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 WiFi. The user will then be notified when connection with WiFi is made, giving                
the option to submit the data. 

5. Legal and Ethical Aspects 

5.1 Potential Legal Issues 

The NRDC QA application is a government-funded project with more than half a dozen              
interested parties. Although there is no issue regarding the software and the components             
used in its development. Problems could begin to arise as production continues to move              
forward and opinion regarding its release changes. A private organization may want to             
sell a product or methodology developed during the project production phase. Or, a             
private organization interested in the final product may wish to aid in funding the              
application--which could conflict with government funding requirements. 

5.2 Ethical PRODUCT Clause 

The ACM code of ethics regarding product states, “Software engineers shall ensure that             
their products and related modifications meet the highest professional standards          
possible.” It has been with the utmost importance that the NRDC QA application adheres              
to this code at all times. The process in which this is maintained is an open channel of                  
dialogue with our advisors and primary stakeholder. This allows for transparency and            
process review that ensures good practices are adhered to in implementation.           
Additionally, paired programming is mandatory to ensure the highest quality possible. 

6. Changes and Progress 

6.1 Progress 

Since the last report, there has been significant progress in development. Regarding the             
back end, the application now uses a hosted Flask microservice that parses a given              
ontology and returns a JSON (JavaScript Object Notation) object, specifying navigation           
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relationships. The ability to pull information from a database has been added.            
Communication now exists between the front end application and several online services.            
Front end progress has been primarily cosmetic and functionality related. There now is a              
more intuitive interface with several pages included. Photo conversion has been           
implemented and is currently under further development. 

6.2 Major Changes 

None.  

6.3 Major Developments and Accomplishments 

The Flask microservice created to support the application parses an OWL (Web Ontology             
Language) ontology in RDF (Resource Description Framework) format and returns JSON           
that details a hierarchy that will be used for navigation in the application. The application               
accesses this JSON object over the web and uses it to dynamically generate an intuitive               
hierarchical menu. It then pulls data from a remote database to populate appropriate             
dynamic links. These links load a view or edit page that will populate with the metadata                
in the remote database, such as names, locations, and photos. 

7. Project Responsibilities 

The development of the application has been done using a pair programmed system. This              
means that at all times, there are two individuals working on a single subsystem or               
activity at one time. Although beneficial to error checking, it also means that there is no                
clear percentage of work done by one individual as it is a collective effort. Listed below                
are all of the team members and their contributions: 

Brianna Blain-Castelli: 

● Edit page 
● Flask Service 
● Hierarchical Navigation page 
● Offline functionality implementation 
● Website 

Christopher Eichstedt: 

● Front end and back end communication 
● Front end implementation 
● Graphic design 
● Offline functionality 
● Website 
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Matthew Johnson: 

● Edit page 
● Flask Service 
● Hierarchical Navigation page 
● Photo conversion 
● Website 

Nicolas Jordy: 

● Front end and back end communication 
● Front end implementation 
● Hierarchical Navigation page 
● Offline/Online toggle view 
● Photo conversion 
● Website 

8. Project Monitoring and Risks 

8.1 Project Monitoring 

To monitor the project and ensure its timely completion, the team uses several tools.              
Trello is used to manage the project’s tasks and log their progress and completion. Scrum               
meetings are used to ensure the team stays on task and is up to date with the progress of                   
development. Github allows the project to have proper version control including backing            
up the code and keeps track of commits allowing for accountability for changes made.  

Aside from the tools used, Matthew and Christopher have project management meetings            
to decide how to delegate tasks among developers and monitor the progress of the              
project. A critical path is being created to have an expected timeline outline.  

8.2 Risk Management 

Risks (numbered) and management strategies (lettered): 

1. Conflicts with application deployment on a platform 
a. Ensure one platform's completed functionality at a time 
b. Regular testing will help reduce the chances of conflicts and identify conflict            

locations. 
2. Loss of a team member 

a. Team building activities that reduce stress and conflicts. 
3. Running out of time to work 

a. Prioritize essential features to be completed first. 
b. Time management strategies including meetings and task tracking. 

4. University of Nevada, Reno loses funding 
a. There is no mitigation strategy as this is completely outside of the team’s control. 
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5. Loss of a project advisor 
a. Make sure the team understands the project’s goals. 

6. Major changes to the user requirements 
a. Meetings with the project stakeholders will keep the development following          

closely to user requirements. 
7. Conflict of government and private sector funding 

a. There is no mitigation strategy as this is completely outside of the team’s control. 
8. Conflicts with other software 

a. Regular testing will help identify when an issue like this occurs and find a              
solution quickly. 
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8.3 Risk Register 

 
Risk Register 

  Current Risk  Residual Risk 

Risk 
ID Risks Likelihood Impact Severity Mitigation 

Strategies Likelihood Impact Severity 

Category 1: NRDC QA Application Risks 

1 
conflicts with 
application 
deployment 

3 2 6 

Ensure one 
platform's 
completed 

functionality at a 
time 

Regular Testing 

1 2 2 

2 loss of a team 
member 1 5 5 

Keep team 
members happy 
Team building 

1 5 5 

3 run out of time 
to work 2 4 8 

-Get essential 
features done first 

-proper time 
management 

1 4 4 

4 university loses 
funding 1 6 6 None 1 6 6 

5 loss of a project 
advisor 3 3 9 

Make sure team 
understands the 

project 
3 2 6 

6 
major change in 

user 
requirements 

2 4 8 Meetings with 
stakeholders 1 3 3 

7 

conflict of 
government 
and private 

sector funding 

1 4 4 None 1 4 4 

8 

conflict with 
other software 

and 
applications 

1 3 3 Regular Testing 1 2 2 
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9. Contributions of Team Members 

Brianna Blain-Castelli 

● Project Description Revision 
● Significance 
● Legal and Ethical Aspects 
● Changes and Progress since the Initial Project Concept 
● Project Responsibilities 
● Total: 4.75 hours 

Christopher Eichstedt: 

● Project Description Revision 
● Significance 
● Legal and Ethical Aspects 
● Changes and Progress since the Initial Project Concept 
● Project Responsibilities 
● Total: 4.75 hours 

Matthew Johnson: 

● Project Description Revision 
● Significance 
● Changes and Progress since the Initial Project Concept 
● Project Responsibilities 
● Project Monitoring and Risks 
● Total: 4.75 hours 

Nicolas Jordy: 

● Project Description Revision 
● Significance 
● Changes and Progress since the Initial Project Concept 
● Project Responsibilities 
● Project Monitoring and Risks 
● Total: 4.75 hours 

 

10. Project Related Resources  

1. Munoz, Hannah. “Hannahmunoz/NRDC.” GitHub, 18 Sept. 2017, 
github.com/hannahmunoz/NRDC. 

2. Scully-Allison, Connor. “Cscully-Allison/NRDC.” GitHub, 12 Feb. 2018, 
github.com/cscully-allison/NRDC. 

3. Scully-Allison, Connor, et. al. “Advancing Quality Assurance Through Metadata 
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Management: Design and Development of a Mobile Application for the NRDC.” 
1 Mar. 2018, 
www.cse.unr.edu/~fredh/papers/journal/61-aqatmmdadoamaftn/paper.pdf (Oct. 30, 
2018).mdadoamaftn/paper.pdf 
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