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The Team

Jered Angous, Daniel Arden, Alex King, Anthony Narvaez

Team Shark Bytes 
Colorado River Area Biologists  Computer Aided Knowledge Entry System 

(CRAB CAKES)

Team Mentor: Scott LaRocca
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Intro
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We are working with multiple agencies, The Arizona Game and Fish 
Department (AGFD), U.S. Geological Survey (USGS), and U.S. Fish and 
Wildlife Service (USFWS)

Clients: David Rogowski (AGFD), Maria Dzul (USGS), Pilar Rinker (USFWS)



Problem Statement
Monitoring efforts are crucial for protecting the wildlife around the Colorado River and supporting the 

more than 40 million people that depend on those resources. 

⇒ Our clients are at the frontlines of this endeavor.

Current Workflow:
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Record data using 
SHOALS, and 

upload to Database

Catch fish from the 
Colorado River

Scan/Tag Fish and 
measure new data



Through our discussions with our clients, we 

learned they wanted a program that:

- Maintain SHOALS functionality

- Improve maintainability

- Modernize the UI/UX

Solution Overview
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CRAB CAKES

Shoals



Key Requirements Review
Gathering Requirements: 
- Client meetings
- In-field testing
- Discussions over email

Functional Requirements:

- Customizable fields
- High data integrity
- Backups to external 

drives
- Fully functional while 

offline

Performance Requirements:

- Works on Windows
- Fast on older hardware
- Compatible with 

existing PIT readers



Implementation

Flutter

High performance 
multi platform UI 
framework created by 
Google.

SQLite

Open source, highly 
reliable embedded 
database. 

Bluetooth

Wireless 
communications 
protocol used to 
communicate with the 
clients’ PIT tag 
scanners.

Dart

Programming 
language created by 
Google, that has good 
developer experience 
and community 
support.



Architecture Overview



Demo

http://www.youtube.com/watch?v=wVOh86yErU0


Testing Plan
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Unit Tests: 
- Testing core modules 

relating to data 
integrity

- Increasing unit test 
coverage before 
acceptance demo

Integration Tests
- Creating integration 

tests for data entry 
and check database 
screens

Usability Tests
- In-field testing
- Office usability testing



Challenges & Resolution
Challenge: 
Making the application 
compatible with a wide 
variety of schema 
structures 

Resolution:
Creating a graph 
representation of the 
schemas structure

Challenge: 
Keeping up with clients’ 
fast-paced workflow

Resolution: 
Adding keyboard shortcuts 
for common actions and 
noise alerts to alert them of 
if something goes wrong

Challenge:
Pivoting our project to 
Clean Architecture

Resolution: 
Refactored old code to 
separate it out into modular 
layers



Schedule



Future Work
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Documentation:
- User manual

- Development 
documentation

- Future capstones

Testing:
- Add additional unit 

tests

- Create integration 
tests

Future Capstones:
- Historical entry 

database

- Field reordering

- Linux Bluetooth 
support



Conclusion

Our team is in a strong position with our capstone project, and as we head towards the final weeks of 
development, we are confident that all promised functionality will be delivered to our clients on time.

14



15

Questions
?


