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% Matthes, Eric. Python crash course: A hands-on, project-based introduction

to programming. no starch press, 2019.
% https://docker-py.readthedocs.io/en/stable/
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Course Title Artificial Intelligence and Could Computing

Credit Hours 32 (one credit hour is 45 minutes)

This course would use the Docker
container framework as the basic building
block. The students will be given a basic
introduction to Docker containers and led
into small projects that would be
Course Obijectives incrementally ~ developing a near
full-fledged cloud computing system.

In addition to Docker containers, the
projects would use the  Python
programming language and employ
artificial intelligence into the could.

The central idea of cloud computing is to
deliver =~ computing capacity as a
commodity that can be bought
on-demand. By using cloud computing,
users can avoid making large investments
in computing infrastructure and obtain the
o necessary computing resources at the
Course Description required scale when they need it. To meet
the highly fluctuating demands presented
to a cloud, it must be architected at an
extremely large scale and yet accessible as
tiny slices. This course will be developing a
simple but full-fledged cloud by walking
the students through..a_series of small
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projects. The simple cloud will use Docker
containers to emulate the virtual machines.
That is the most fundamental unit of the
simple cloud would be a container.
Because the container is very good in
mimicking a virtual machine (the building
block in most industry standard clouds),
the simple cloud is highly realistic. The
students would use the Python software
development framework (SDK) provided
by the Docker containers in developing the
simple cloud. The simple cloud
development will happen by completing a
sequence of mini projects. The mini
projects are sequenced such that the
students need to complete them one after
the other. The later projects will build on
the earlier ones.

The simple cloud created in this course will
be like Kubernetes. It will allow users to
launch applications that are already
packaged as Docker containers. The
simple cloud can be deployed in a single
machine or multiple machines and the
application can be distributed across all
the machines. The simple cloud would
provide basic load balancing functionality
so that containers will be mapped on to
the machines that have the minimum load.

Brief introduction of the course

Cloud computing is becoming an important part of every-day lives because it
is powering critical applications from banking, social media, news,
entertainment, and much more. This is a project-driven course to introduce
the concepts of cloud computing.

This is a companion course to the course titled * Introduction to Cloud
Computing.” That course goes into the concepts, architectures, and algorithms
behind cloud computing while this uses an experimental hands-on
methodology to introduce the notions behind cloud computing.
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Topics

Module 1

Objective: A review of important concepts
Description: Virtual machines, containers, networking concepts,
creating clusters using containers

Module 2

Objective: Docker containers & mini-project 1

Description: Concretization of the container concept — a full
exploration of the docker container concepts. Assignment of
first mini project that requires the instantiation of containers
and running many instances of sample workloads. The project
primarily involves writing Python scripts to launch the
containers in the requested configuration.

Module 3

Objective: Communicating containers & mini-project 2
Description: In the previous class the containers were not
communicating with each other. For most real applications, the
containers need to communicate to share partial results at
different stages of this execution. In the second mini project,
the students would extend the first one so that the containers
are exchanging their results. We want the students to setup the
cluster of containers such that a container would know the
configuration of the cluster as well how to reach a particular
container (i.e., the IP addresses, etc).

Module 4

Objective: Heartbeats, termination of containers & mini-project
3

Description: The third project is going to make the
management script more full-fledged. It will check the
containers for liveness and would also be capable of shutting
down selected containers. The students will implement the
required functionality —with appropriate interfaces and
demonstrate the functionality by using dummy workloads. The
workloads will run example programs that are independent (no
communication) and dependent (with significant
communication among the containers).

Module 5

Objective: Resource manager & mini-project 4

Description: One of the distinguishing features of cloud
computing is the resource management functionality. In
particular, cloud computing systems can scale the deployment
as the demand increases or decreases. In this mini project, the
students would create a simple resource-manager that would
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allow the scaling of containers.

Objective: Example application deployment in the simple cloud
& mini-project 5

Module 6 Description: An Al application would be used as an example.
The necessary hooks will be inserted into the simple cloud so

that the Al application can be supported by the simple cloud.

Required Readings

1.Matthes, Eric. Python crash course: A hands-on, project-based introduction
to programming. no starch press, 2019.
2.https://docker-py.readthedocs.io/en/stable/

Suggested list of the topics for the final project

1.Uses an experimental hands-on methodology to introduce the notions
behind cloud computing

2.Uses the Docker container framework as the basic building block. In addition
to Docker containers, the projects would use the Python programming
language.

3.Developing a near full-fledged cloud computing system.

Criteria

The course will have 5 mini projects that will develop a simplified cloud system
and deploy it to run some example applications. The students would complete
the mini projects in the suggested order to create the cloud system. The
lecture recordings will give the required background for each mini project. The
lecture recordings will also provide pointers for additional material that can be
helpful for completing the projects. Each project is worth 20 points.

Class Expectation

Cloud computing is one of the most important parts of the modern
infrastructure that is impacting our daily lives. After completing this course,
you will have a good grasp of the anatomy of a cloud computing system. With
the instructions provided as part of the projects, you will develop a simple
cloud that in a simplified way would do many functions that are actually
implemented in a real cloud. By completing the series of mini projects, you will
gain significant knowledge about the inner workings of a cloud computing

system.
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