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Single VM — Managed Services — N-Tier Architecture & Kubernetes

“MVP”

== [7] Instructions
Complete the following "Part 1" and "Part 2" sections to accumulate assignment points.
Each section contains tasks for you to perform. Some will tell you exactly what to do,
while others will give you hints or ask you to refer to a previous Cloud Assignment.
Take your time and learn from the process. When you see

[[ @ Autograder ]

in a task section, submit your credentials to the assignment on Gradescope so the
autograder can give you feedback on your progress.

Part 1: N-Tier Architecture

You're going to be implementing a N-Tier Web Architecture to accommodate the increasing

load on the bird.ai application. This is a versatile system architecture that lets you scale
individual components according to how your application's usage patterns evolve. Our initial
minimum-viable product (MVP) had a strong benefit, simplicity, which allowed us to move
quickly and develop a proof-of-concept on a single virtual machine. However, this virtual
machine becomes a single point of failure.

Mark Zuckerberg gave a talk to a Harvard CS class in 2005, where he says "The first decision

we had to make, was how to expand the architecture to go from a single school type setup

that we had just at Harvard, to something that supported multiple schools", and that "one

really important decision that's helped us scale really well, is how we decided to distribute the

data." They were able to scale to 300,000 users and 400 million page views a day in 2005 using
a N-tier web architecture!

This architecture continues to be relevant today, and we will enhance it by implementing
automation that lets us manage it effectively with a small team.

“Seed”

“Series A”

® ©® Terminal

$ cd ansible
$ ansible-playbook playbook.yml

Voila! Visit your EC2 instance's public IP and you'll see "Welcome to nginx!"

& Autograder
F +10 (20/100) T}

What steps does the Ansible playbook take to prepare the instance? Do you recognize

@ Food for thought

any of them? What similarities and differences do you see in the approach?

{7 The More You Know
Why a c7i-flex.large? The c7i family is compute-optimized, meaning it has a higher
ratio of CPU to memory compared to general-purpose instances. That's a good fit for a
reverse proxy. Nginx spends most of its time doing CPU-bound work like handling TLS
termination, compressing responses, and managing thousands of concurrent
connections, rather than holding large amounts of data in memory. The "flex" variant
gives you shared baseline CPU at a lower cost with the ability to burst when traffic
spikes.

® Vibe Check

Was this deploy of bird.ai harder or easier than in Cloud Assignment 2? What stood out

to you most about the differences between the deployment methods between

assignments? Let us know on Ed!

Microservices
“EXI'tJJ

¢ Hint

Refer to Compose documentation showing the syntax for build and ports, and make

sure Docker Compose is installed.

7 The More You Know

A Docker Compose file has three important top-level elements: services, networks, and

volumes. Services define the containers that make up your application, networks
control how they communicate, and volumes manage persistent storage.

The build key specifies the build context, a directory that contains a Dockerfile.
Compose will build the image from the Dockerfile automatically when you run docker

compose up.

Compose also has useful features for mimicking production constraints. For example, if
your EC2 instance has 0.5 vCPU and 2 GB RAM, you can set matching resource limits on

your service:

®  ©®  composeyaml

services:
proxy:
build: ./nginx
deploy:
resources:
limits:
cpus: "0.5"
memory: 2G

This helps you catch performance issues locally before they surprise you in production.
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Class Discussion Board Reply Bot

Question 6 Clarification #1471

Yesterday in Assignments - HW5 PIN

£ * © 9
STAR WATCH  VIEWS

Hi everyone,

While Netflix uses AWS Lambda to handle event driven media transcoding, wouldn't a startup also be a
good candidate to use a serverless contract for its operation since a startup is less likely to need to have a
server running 24/7 if their customer count is small allowing them to leverage scale to zero?

| would love a second opinion on this!

Thanks,

e gy Y~

G Connor Couetil sTarF 1d
@ Be careful — this response was generated by Al. It can be wrong, so think critically about its suggestions —
but try to learn from the reasoning it presents. An instructor will follow up if needed.

Hi D

That's a great question and you're thinking about this very well! You're absolutely right to point out that a
startup could also benefit from serverless computing, especially with the “scale to zero” advantage you
mentioned. However, the question asks which company is most likely to contract for serverless, and in this
case, Netflix is the stronger answer.

The key difference lies in the predictability and volume of their workloads. Netflix has consistent, high-volume
transcoding needs. They are constantly uploading and preparing new video content. This makes it a perfect fit
for serverless functions like Lambda, which can handle these ongoing, event-driven tasks efficiently and at
scale. While a startup might have periods of low activity, they also likely have more unpredictable spikes in
demand as they grow, and potentially a wider variety of tasks that aren’t as easily broken down into discrete,
event-driven functions.

Think about it this way: serverless is excellent for well-defined, repeatable tasks. While a startup could use it,
they're also more likely to need more control over their infrastructure as they experiment and iterate, and
might benefit more from the flexibility of traditional servers - especially if they have complex, stateful
applications. Netflix's transcoding workload is highly standardized, making it ideal for the serverless model.
You're right to identify the potential benefits for a startup, but Netflix's established, high-volume needs make
serverless a more natural and impactful choice for them.
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Cloud Assignment 2

Purdue University CS351 Spring 2026

Due February 20th 11:00PM

Introduction

In this assignment, you will implement a new feature in
the

Software-as-a-Service (Saas) introduced in Cloud
Assignment 1 and deploy it to

production. You will learn how application
requirements drive system

architecture decisions. You will have practical
experience integrating a cloud

service API in an application. You will continue to build
skills managing and

deploying to virtual machines in the cloud. Docker is
introduced and you will

build your first container. You'll gain knowledge of
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Cloud Assignment 2

Purdue University CS351 Spring 2026
Due February 20th 11:00PM

Introduction

In this assignment, you will implement a new feature in the Software-as-a-Service (Saas)
introduced in Cloud Assignment 1 and deploy it to production. You will learn how
application requirements drive system architecture decisions. You will have practical
experience integrating a cloud service API in an application. You will continue to build
skills managing and deploying to virtual machines in the cloud. Docker is introduced and
you will build your first container. You'll gain knowledge of virtual networking and virtual
storage and how those work together to create secure and elastic environments for
software. Finally, you will become aware of how cost and performance are entangled in
cloud software systems.
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Submissions — View and review student assignment submissions

Assignments — Manage cloud assignments and their APl keys

Students — Enrolled students and their submission history

Billing — Monitor estimated AWS charges across student accounts

Ed Discussion — Browse an d analyze Ed Stem threads and comments

Enrollments — Manage enrollments for CS 351 Spring 2026

Content

Assignment Documents — Manage MDX assignment documen ts, versions, an d releases

Looking to the
Future

Interactive assignments powered by Al and
course knowledge graph

Integrate with LMS

Al TA In discussion boards hosted privately
at Purdue (using RCAC GenAl Studio)

Pre-built cloud architectures for new
assignment development

Agent harness for developing assignments
and learning materials

Use case specific cross evaluations of LLMs
(“front-end” vs “back-end”)

Student work session scheduling based on
assignment time data and personal calendar

More data! More analysis!



