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Introduction
• Client: Reiman Gardens
• Iowa Butterfly Survey Network
• Users: Trained volunteers and 

researchers



• Develop a new app that is:
– A Cross-Platform application
– Maintainable with longevity
– Faster than pen & paper
– Able to package data to the 

PollardBase research standards

Browser

Android iPhone

Objective

UBR



Implementation

- React Progressive Web 
Application (PWA) 
Frontend

- AWS Backend



Implementation
- Frontend: React PWA

- IndexedDB for client-side 
storage

- Four contexts (State Mgmt)
- Authorization
- Settings
- List
- Survey



Implementation
- AWS Backend:

- S3 (Storage)
- CloudFront (CDN)
- Route53 (DNS)
- Cognito (Authentication)
- API Gateway (API)
- Lambda (Compute)
- DynamoDB (Data store)



Implementation
- React PWA stored in an 

AWS S3 bucket



Implementation
- Contents of the S3 bucket 

shared to the AWS 
CloudFront Content Delivery 
Network



Implementation

- AWS Route 53 routes traffic 
directed to 
www.unifiedbutterflyrecorder.com 
to the CloudFront distribution



Implementation
- User accesses UBR using a 

mobile device and a web 
browser.

- Application can be installed to 
mobile device.



Implementation
- Upon reaching the 

application, the user must 
be authenticated.

- AWS Cognito provides 
authentication, 
authorization, and user 
management.



Implementation
- UBR has 2 REST API’s 

between our front end and 
the backend:

- Managed List (Butterfly 
lists)

- Survey (User generated 
surveys)



Implementation
- UBR has 4 Lambda functions 

to perform backend logic

- GET on the List table
- CRUD on the Survey table 



Implementation
- UBR has 2 database tables

- Managed Lists
- Reiman Gardens / client 

managed
- Survey

- For all survey-related data



Implementation
Overview:

- All resources are serverless and 
event-driven, i.e. they only run when 
a user is actively using them

- Architecture is secure and scalable

- Built to be easy to maintain



General Use-Case
Before Survey: 
Configure & Create 
Survey

Mid-Survey: 
Record Butterfly 
Sightings

After Survey: 
View & Download 
Survey Data



Work Accomplishments













Key Contributions
Timothy Ellis - Frontend 
- Butterfly counter cards
- Family and subfamily organization
- Cancel and Finish dialogs
- Real time Timer
- Pause and continue survey

Zach Wingert - Frontend 
- Maps
- Real time Weather api
- Pagination on homepage

Lucas Onwu-Chekwa - Frontend
- Butterfly counter
- Edit survey (survey data and 
sighting details)
- Home page previous survey display
- Survey preview
- Active survey Search 

Anthony Mazzie - Backend
- AWS CDK Infrastructure as Code 
for: 

- Database
- Api’s
- Lambda’s
- DNS
- CDN
- S3 Storage
 - Cognito Authentication

- CI/CD
- Survey data download to CSV
- Frontend login/signup/forgot 
password

Jeremy Marchesani - Frontend 
- Active survey data flow
- Top nav bar 
- Survey Context/Persistent Data

Grace Wigen - Frontend 
- Favourites system
- Butterfly list page
- Automatic butterfly color 
assignment

Ryan McNally - Backend 
- Survey Context/Persistent Data
- User Preferences
- Settings 
- Local storage  (default values)
- Incidental survey



Butterfly Counter
- Timothy Ellis

Top Nav Bar
- Jeremy MarchesaniSurvey data download to CSV

- Anthony Mazzie

Maps
- Zach Wingert

Backend and Infrastructure
- Anthony Mazzie

Settings page
- Ryan McNally

Favorites & coloring system
- Grace Wigen

Edit Active survey
- Lucas Onwu-Chekwa



Testing
• User testing
• GitLab Pipeline for CI/CD
• AWS CDK tests



Challenges & Solutions

?



Challenges & Solutions



Challenges & Solutions



Challenges & Solutions
< Before optimization

After optimization >



Challenges & Solutions



Future Work
• PollardBase integration

• Pictures

• User Custom Lists



Conclusion
● We learned so much from this project

○ Interacting with a client
○ Managing a product

● UBR will be used across the United 
States

● We are super proud of the product we 
have come up with

Questions?


