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Project Background

- National Science Foundation program

- Surveys/programs across many large 
Universities (U of Iowa)

- Goal: Help students visualize their 
growth over time:

o Community Engagement

o STEM Interest

o STEM Self-Efficacy

o STEM Career Expectations

o Research Self-Efficacy

o Research Outcome Expectations



Project Vision



Multi-Tenant Design



Visual Aid

Survey results



Problem Statement

 Visualize STEM growth

 Engage with survey data

 Participate in STEM activities

 Enable simple program management



User Overview

 Tier 1 User

o Admin

 Tier 2 User

o Program Coordinator

 Tier 3 User

o Participant (Student)

Admin

Program 

Coordinator

Student



Tier 1 User: Admin

 User Management 

o Access to manage user permissions and activity

 Data Access and Security

o Download survey results

o Export survey questions



Tier 2 User: Program Coordinator

Program Coordinator:

- View program-specific information 
(number of students, resources, 

etc.)

- Create and delete programs

- Share a “Join Code” to invite 
students to the program

- Add and remove program 

resources (unique to each 

program)



Tier 3 User: Student

 Take survey

 View survey results

 View program-specific resources



Frontend Design
Log in and Sign Up



Frontend Design
Admin Dashboard



Frontend Design
Program Coordinator Home Page



Frontend Design
Student Home Page



Frontend Design
Student Home Page cont.



Frontend Design
New Survey Designs



Frontend Design
New Survey Designs cont.



Backend Design – Automated User Provisioning 

• New Users must enter a Signup Code

• Codes are 6 digits and uniquely generated

• Codes are attached to a User Role

• Admin Users can generate codes for the Roles of 

Admin and Program Coordinator

• Program Coordinators automatically receive a 

Student Sign Up Code upon new Program Creation



Backend Design – Survey Data CSV File Export 

• Excel File Export – Generated by Backend

• Program-Level Data Separation

• Condensed Program Coordinator Report

• Comprehensive Admin Report



Cloud/Infra Re-Design 
Cloud Re-design: 

Replaces existing infrastructure, future teams will not need to 

work on cloud  

Deployed and managed from a university owned GitLab

Goals:

Operational Goals: Increase Security,  Support long-term 

development, Lower Costs

User Experience Goals: Reduce User Friction, Simplify 

Development Process, Making data more accessible

Major Changes: 
o EC2 containers replaced with ECS 

o ECR to store previous versions of the app

o CI/CD through GitHub Actions

o ALB for backend and frontend



CI/CD Pipelines

CI/CD Pipeline

ECS Rollback



Networking 

Figure 1

Figure 2



Cloud Design-User Perspective 

Average User:
Data Security: all database 
traffic is routed through a 
private subnet 

Automated Scaling: App will 
scales based on demand 
reducing slowdown during 
heigh demand times

Admins:
Reduced Cost: ECS charges 
based on load, reducing 
wasted costs when not in high 
demand

Improved Data Access: 
Optimized MySQL queries in 
our Node.js backend ensures 
fast, reliable performance 
without added overhead

Developer:
Simple Infrastructure: Re-
design allows for hands off 
management and data access 

Faster Development: CI/CD 
automates testing and 
deployment for new features



Vision for Future Teams 
 Stable Production Environment

o Fully containerized app using Docker with clear separation between development and production.

o Environment variables and API endpoints now auto-adjust based on deployment context.

o Streamlined deployment with minimal manual configuration.

  No Need for Future Cloud Teams

o Infrastructure is now standardized and self-contained:

o AWS ECS + ALB fully handles frontend/backend services.

o CI/CD pipelines automate deployments.

o Future development teams can focus entirely on features, not cloud setup.

 Next Steps

o Add automated tests to improve deployment confidence.

o Expand role-based access and user analytics.

o Maintain code documentation and onboarding materials to ease team transitions.



Questions?
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