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QoS Matters:

• Amazon found every 100ms of latency 
cost them 1% in sales (~$1B).
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The Ferenstein Wire



sapient.com
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P0: Vertical Scaling

Load 
Generator

WS1

WS2

WS3

Small Data Center Instance
Serves 100 requests per second

Medium Data Center Instance
Serves 1000 requests per second

Large Data Center Instance
Serves 10000 requests per second
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P0: Vertical Scaling Limitation

Load 
Generator

WS1

WS2

WS3

● However, one 
instance will 
always have 
limited resources.

● Reboot/Downtime.
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Horizontal Scaling

WS

WS

WS

Load 
Generator
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How do we distribute load?

CPU utilization, memory utilization…

Available capacity
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Instance Failure?

CPU utilization, memory utilization…

Available capacity
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What You Need
•
•
•

Managed group of servers

Load Balancer



Load balancer
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Load Balancer
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Scaling
Manual Scaling:
● Over provisioning and low utilization
● Expensive on manpower
● Lose customers

Autoscaling:
● Automatically adjust the size based 

on demand
● Flexible capacity and scaling sets
● Save cost

25



AWS Autoscaling
Auto Scaling on AWS

Using the AWS APIs:

● ELB
● Auto Scaling Group
● EC2
● CloudWatch
● Auto Scaling Policy

You can build a load balanced
auto-scaled web service.

Auto Scaling Group

26
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Project 2.1 Scaling on AWS

● Task 1
○ AWS Horizontal Scaling

● Task 2
○ AWS Auto Scaling

● Task 3
○ AWS Auto Scaling with Terraform

fig. horizontal scaling

Load 
Generator

WS

WS

WS

29



Project 2.1 Scaling on AWS
Task 1 - AWS Horizontal Scaling:
● Implement Horizontal Scaling in AWS.

● Write a program that launches the web 
service instances and ensures that the 
target total RPS is reached.

● Your program should be fully 
automated: launch LG → submit 
password → Launch WS →  start test 
→ check log → add more WS... fig. horizontal scaling

Load 
Generator

WS

WS

WS
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Project 2.1 Scaling on AWS

● Task 1
○ AWS Horizontal Scaling

● Task 2
○ AWS Auto Scaling

● Task 3
○ AWS Auto Scaling with Terraform

Autoscaling Group

Load 
Generator

WS

WS

DWS
C

LB
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Hints for Project 2.1 AWS Autoscaling
Task 2 - AWS Auto Scaling

● Do a dry run via the console to make sure you understand the workflow 
completely before you implement the workflow programmatically.

● The Autoscaling test could be very expensive!
○ On-demand, charged by per second, do not blindly launch tests

● CloudWatch monitoring is helpful for policy tuning.
● Observe and analyze the pattern, experiment with a policy, collect data to 

verify why it achieved a certain performance, and iterate until you achieve 
your goal.

● Explore ways to check if your instance is ready.
● You will need spend a lot of time understand the API documents. 33



Project 2.1 Scaling on AWS

● Task 1
○ AWS Horizontal Scaling

● Task 2
○ AWS Auto Scaling

● Task 3
○ AWS Auto Scaling with Terraform

Autoscaling Group

Load 
Generator

WS

WS

WS

LB
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Project 2.1 Scaling on AWS
Task 3 - AWS Auto Scaling with Terraform:
● Read the Infrastructure as Code primer to learn about infrastructure 

automation

● Make sure that terraform plan generates the expected resource

● Make sure that all the variables (AMI ID, CloudWatch thresholds, Security 
Group names, etc.) are manually specified in the terraform main file

fig. horizontal scaling
35



● At the end of each task, you need to submit your code for that task to 
TheProject.Zone.

● We will grade your code for each task separately.

● You will execute the the submitter corresponding to each task in their 
respective folders.

Project 2.1 Code Submission
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Penalties for Project 2.1
Violation Penalty of the 

project grade

Spending more than $20 for this project phase on AWS -10%

Spending more than $40 for this project phase on AWS -100%

Failing to tag all your resources in either parts (EC2 instances, ELB, ASG) for this project 
with the tag: key=Project, value=2.1 -10%

Submitting your AWS/Andrew credentials in your code for grading -100%

Using instances other than t3.micro (testing only) or m5.large for Horizontal scaling on 
AWS -100%

Using instances other than t3.micro (testing only), m5.large for Autoscaling on AWS -100%

Submitting executables (.jar, .pyc, etc.) instead of human-readable code (.py,.java, .sh, 
etc.) -100%
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Penalties for Project 2.1 cont.

Violation Penalty of the 
project grade

Attempting to hack/tamper the autograder in any way -200%

Cheating, plagiarism or unauthorized assistance (please refer to the university policy on 
academic integrity and our syllabus) -200%
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● AWS CLI (link)

● AWS Java SDK (link)

● AWS Python SDK (link)

39

https://aws.amazon.com/cli/
https://aws.amazon.com/sdk-for-java/
https://aws.amazon.com/sdk-for-python/


This Week
● Quiz 3 (OLI Modules 5 & 6)

○ Due on Friday, Feb 7th, 2020, 11:59PM ET
● Project 2.1 and Reflection

○ Due on Sunday, Feb 9th, 2020, 11:59PM ET
● Project 1.2 Discussion

○ Due on Sunday, Feb 9th, 2020, 11:59PM ET
● P1.2 Code Review

○ Due on Wednesday, Feb 12th, 2020, 11:59PM ET
● Primers released this week

○ P2.2 -  Intro to Containers and Docker
○ P2.2 -  Kubernetes and Container Orchestration
○ Code Review 40



Questions?

41


