
Lecture 14: March 5
Deployments



Agenda

- Demo 3
- March Sprint
- Deployment Technologies
- Example Industry Setup
- Upcoming Deadlines
- Deployment Tutorials



Demo 3 + Feedback

- This week you’ll meet w/ instructors as a team to review February progress
- As next week is Spring Break, we’ll send out written feedback instead of 

meeting to review.
- We’re working through February Sprint grades and will share them in the 

coming weeks as well. Generally things are looking good!
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Month Expected Status Monthly Focus Deliverables

October
- Project selected & approved by 
instructors

- Begin technical investigations (services, apis, programming 
language, etc)
- Flesh out project functionality & requirements
- Coding should start (scaffolding, ci/cd, prototyping)

- Writing: Executive Summary
- Updated Gantt Chart
- Teamwork survey
- Writing: Technical summary
- Presentation: Elevator pitch
- Presentation: Project design

November

- Main technologies selected, project 
is well-defined
- Everyone is actively coding

- Answer all questions needed to complete TDD
- Lot's of coding for alpha demo - Writing: PRD

December - Code complete for alpha demo
- more coding for beta demo
- Formalize design discussions into proper TDD

- Presentation: Alpha prototype
- Writing: TDD

January
- Continued focus on project 
development

- continued development for demo 2
- focus on proper testing & integration - Demo 2 (individual)

February - Code complete for demo 2

- Refine code from a prototype into a fleshed out project -- testing, 
integration, polishing
- continued development for demo 3 (get as close to finished as you 
can here)

- Presentation 4
- Demo 3 (team)

March - Code complete for demo 3

- final code polishing to wrap up project
- complete any necessary integration work
- add extra features if possible - Demo 4 (individual)

April
- Code 99% complete for final 
demo

- finishing touches for final project submission
- ideally you are done with coding by this point

- Final Demo
- Final Presentation
- R&D Showcase

May
- Final package due (team 
website)



March Work

Explore idea 
generation

Brainstorm with 
team

Exit Criteria: 
Problem 
Statement Defined

1. Ideation 

Define Use Cases

Estimate LOE and 
development plan 
(steps and tasks)

Exit Criteria: 
Product 
Requirements and 
Project plan made

2. Product Defined

Build iterative and 
demo-able pieces of 
the project/solution

Exit Criteria: 
Alpha and Beta 
releases

3. Prototyping

Ensuring the 
product works

Validating in eyes of 
users

Exit Criteria: 
Product quality is 
demonstrated

4. Validate & Test 

Feature complete

Begin GTM 
execution

Exit Criteria: 
Product is 
launched to users

5. Launch

DISCOVERY DEVELOPMENT LAUNCH

AGILE AGILE AGILE AGILE AGILE



March Sprint TODOs

- Refine sprint goals (update github, review w/ mentor & instructors)
- These goals should be easy – code-complete for your project!

- Sprint planning in next mentor meeting
- Peer PR review (before end of month)

- Each student should author 1 PR
- Each student should review 1 PR
- You need to leave comments, so we know who reviewed which pr
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Deployment Technologies

- Modern software deployment has evolved significantly
- Understanding deployment practices are important, you’ll likely learn this on 

the job
- Today: explain a typical industry deployment pattern
- For senior design: do something much simpler



You wrote your app – what next?

- How will users access my application?
- How do I ensure my app runs consistently across different envs?
- How do I handle dependencies?
- How will I update my application without downtime?
- How will the application scale as demand grows?
- How will I monitor performance and troubleshoot issues?



Why Deployment is Challenging

- “Works on my machine” syndrome
- Environment inconsistencies
- Dependency management

- Configuration management
- Scaling issues
- Deployment downtime
- Rollback capabilities
- Security concerns



The olden days (before containers)

- Physical servers + manual installation and configuration
- Virtual machines – better, but still heavy overhead
- Manual deployment scripts
- “Snowflake” servers (unique & hard to replicate)
- Long provisioning times



Intro to Docker

- Lightweight containerization platform
- Packages applications with all 

dependencies
- Provides consistent environments
- Isolates applications from one 

another
- Efficient resource utilization 

compared to VMs
- Solves the “works on my machine” 

problem



Docker Benefits

- Consistency: same env for 
development & production

- Isolation: applications run 
independently

- Portability: run anywhere that has 
docker installed

- Efficiency: Lightweight compared to 
VMs

- Version Control: single version 
representing your application



Container Orchestration Challenges

We used docker to create a container for our application, but…

- Managing multiple containers becomes complex
- Need for automated deployment, scaling, and management
- Load balancing requirements
- Service networking
- Storage management
- Rolling updates & rollbacks



Intro to Kubernetes

- Container orchestration platform
- Automates deployment, scaling, 

and management
- Originally developed by Google, 

now open source
- Abstracts away underlying 

infrastructure
- Enables microservices architecture 

at scale
- Industry standard for container 

orchestration



Deploying to Kubernetes – The Helm Challenge

- Complex YAML configurations
- Difficult to manage application 

versions
- No built-in templating
- No release management



Introduction to Helm

- Package manager for Kubernetes
- Simplifies application deployment 

and management
- Provides templating for Kubernetes 

manifests
- Manages releases and enables 

rollbacks
- Industry standard for Kubernetes 

deployments



Putting it all together

- Docker: Application packaging & containerization
- Solves environment consistency

- Kubernetes: Container orchestration and management
- Solves container orchestration at scale

- Helm: Kubernetes application deployment
- Simplifies kubernetes deployments

- CI/CD: automate the whole workflow

Benefits

- Consistency across environments
- Infrastructure as code & config
- Reproducible deployments
- Scalability & resiliency
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For Next Week

Weekly Focus

- Demo 3
- March Sprint Planning

- Refine goals (update github readme)
- Create sprint tickets

Mentor Meetings

- [Team]: Sprint planning + review sprint goals – work to pair down functionality if necessary

Deadlines

- [Individual]: Teamwork survey (3/9)
- [Individual]: Peer PR review (3/30)
- [Team]: End of March Sprint (3/30)
- [Team]: Demo 4 (week of 3/31)
- [Team]: R&D Showcase Application (4/4)
- [Team]: R&D Showcase Poster Submission (4/18)

https://docs.google.com/forms/d/e/1FAIpQLSc5nxv95db3I2FJJ_aUTwppRjS1ydMlRxTcNSF7Vaa1_snxvA/viewform?usp=header
https://showcase.engineering.gwu.edu/participate
https://showcase.engineering.gwu.edu/participate


Example R&D Showcase Poster
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Deployment Tutorials

- EC2: Setup a VM in aws & run your code like you would on your computer
- Elastic Beanstalk: Provide source code, aws manages the platform and 

deploys it
- https://www.youtube.com/watch?v=FaKlKCicyKQ

- Amplify*: Provide source code/link with github, aws manages deployment. 
Primarily focused towards frontend devs

- App Runner*: Provide a docker image, deploys without kubernetes

*Cannot be completed in the aws academy learner lab

https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/EC2_GetStarted.html
https://docs.aws.amazon.com/elasticbeanstalk/latest/dg/create-deploy-python-flask.html
https://www.youtube.com/watch?v=FaKlKCicyKQ
https://aws.amazon.com/getting-started/hands-on/build-web-app-s3-lambda-api-gateway-dynamodb/
https://docs.aws.amazon.com/apprunner/latest/dg/getting-started.html

