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Course Summary 
 

Description 
 
Students who complete the class will gain a thorough grounding in the vocabulary and terminology of the 
typical modern web application design from the application developers perspective.  They should 
understand typical performance and scaling bottlenecks and have an understanding of the solutions each 
problem requires.  Finally they will gain an understanding of the changes in complexity, configuration, and 
application architecture required to solve scaling problems in typical web applications by moving 
individual components into the cloud. 
 
Labs will involve implementing solutions and students will additionally gain brief familiarity with Amazon's 
various cloud related service offerings. 
 
Objectives 
 
By the end of this course, students will be able to: 

 Absorb a hands on introduction to the typical components in a web application written on the LAMP 
stack.  

 Explore typical performance and scalability constraints 

 Demonstrate how we can move application components to the cloud to increase our performance 
and scalability. 

 
Topics 
 

 A typical web application 

 Understanding the problems and typical solutions 

 Implementing solutions 
 
Audience 
 
This course is designed for sales engineers with a technical background, especially on the networking 
side, but not as comfortable with modern, scalable software development practices.  
 
Prerequisites 
 
There are no prerequisites for this course.  No previous experience with cloud computing is assumed. 
 
Duration 
 
Two days 
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Course Outline 
 
I. A typical web application: 
Introduction to web application development with 
flask. Students will explore a sample "instagram" 
style application written in Python using a typical 
LAMP stack and running on a single EC2 
instance. We'll explore the major parts from an 
application developer's perspective: 

A. url routing 
B. html generation 
C. database access 
D. business logic 
E. static file and asset storage 
F. session authentication 

We'll also look at the software services we are 
using in our typical LAMP application: a web 
server (Apache), a scripting language runtime 
(Python), the file system for static data storage 
(Linux) and a database server for dynamic data 
storage (MySQL). 
Lab: Currently users of our application can login 
and upload a picture, apply filters, and save an 
edited version of the picture. We'll automatically 
apply a watermark to all photos edited by "free" 
users and adjust the site copy, user model, and 
application logic to accomplish this. 
 
II. Understanding the problems and 

typical solutions:  
Now that we understand our application we'll 
look at four potential bottlenecks that make our 
application slow and/or difficult to scale and 
identify potential solutions for each problem. 
We'll be sure to differentiate between 
performance and scalability and see how each 
solution might affect both. 

A. The database layer 
1. PROBLEM: maximum number 

of reads/writes per second. 
2. SOLUTIONS: sharding, 

replication, alternative 
datastores. 

B. Static resources 
1. PROBLEM: hard drive space 

contraints, maximum bandwidth 
throughput, varying latency 

depending on users geographic 
location. 

2. SOLUTION: distributed file 
storage. 

C. Framework and UI code. 
1. PROBLEM: We have a fixed 

maximum number of 
requests/sec determined by 
CPU bound framework code 
that routes urls, generates 
HTML, etc. 

2. SOLUTION: add a caching layer 
to improve performanc and use 
multiple load balanced web 
servers to scale. 

D. Application code. 
1. PROBLEM: application logic 

may be memory, IO, or CPU 
bound. The maximum number 
of pictures we can process per 
second may be a factor of all 
three limitations. 

2. SOLUTION: distributed task 
queue - many processes 
(possibly many servers) process 
individual application tasks. 
Communication between our 
application and and the worker 
processes happens via a 
message passing service. 

In the following sessions we'll adjust our 
configuration and application to solve each of 
these problems. 
 
III. Implementing solutions 

A. Solution #1 - we'll use Amazon's 
NoSQL datastore - DynamoDB - to 
store as our non-relational data, 
adjusting our EC2 configuration and 
application as necessary. 

B. Solution #2 - using Amazon S3 for 
distributed file storage and a CDN. 
We'll configure S3 and adjust our 
application to send uploaded pictures 
to S3 and serve http links directly to 
the files on S3. 
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Course Outline (cont’d) 
 

IV. Implementing solutions 
A. Solution #3 - we'll use Amazon 

ElastiCache to store and retrieve 
cached results instead of calculating 
in our application where possible. 
We'll explore some common areas 
where application caching can be 
easily applied to greatest affect. We'll 
also configure our EC2 instance to 
use a Amazon's Elastic Load 
Balancing and multiple servers 
running our application to ensure that 
we can scale up with increased 
demand. 

B. Solution #4 - We'll add Amazon's SQS 
service to communicate between 
multiple processes. We'll use Celery 
(a popular distributed task queue) to 
organize our worker processes and 
adjust our application to enque tasks 
(applying filters to images) so that we 
can scale the number of tasks we can 
complete simply by adding more 
worker processes on separate EC2 
instances. 

 


