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Abstract

The Federal National Mortgage Association, more commonly known as Fannie Mae,
discovered that the system it used to map and test networks was complex, time-consuming, and
inefficient. To solve this problem, | decided to use an automation platform named Ansible, in
conjunction with Cisco Modeling Labs (Cisco CML) and Python. The results of the project were
successful; a several-hour long process was shortened to 15 minutes. My internship ended before
I could do the work myself but the next steps that are needed would be to thoroughly test the
project to ensure that there are no bugs.

1. Introduction

“Automation applied to an inefficient operation will magnify the inefficiency.” — Bill Gates.
This quote directly applied to the network system that was in place at Fannie Mae when | first
started my internship. The overall foundation of the system was inefficient, with little reuse of
code and use of functions. There was also no way to quickly change input parameters on tests
without manually changing the code. These issues caused large amounts of downtime—ranging
anywhere from 30 minutes to 2 hours—between running multiple tests. My goal was to minimize
the downtime.

2. Related Works

I did not do much research; | talked to people in my organization about what tools they would
use in my situation and took notes. Specifically, | had in-depth conversations with my manager
and mentor and found that Ansible software was commonly utilized. After | found that it was, |
used a LinkedIn learning class on Ansible to familiarize myself with the tool and was able to learn
how to create a playbook in Ansible, how to automate procedures, and how to connect to a specific
IP address in Ansible [1]. Ansible uses Python, so I researched Python by reading some of the
documentation [2].

Figure 1: Example Ansible Playbook

3. Project Design

Ansible utilizes playbooks, which allow users
to manage servers remotely. Playbooks are YAML
files that contain a list of tasks to be executed on a
remote server [1]. The first step of my project was
to create playbooks that connected to the server on
which the network tests were run. To do this, |
made the IP address of the server the host of the playbook.

The next step was to create a task that could create a copy of the test. This is necessary so the
playbook could modify the test in the manner that the user wants. | did this by creating a playbook
that would download the test as a YAML file and save that file as a new playbook.

The final step of my project was to create tasks that would modify the playbook as the user
wanted. | completed this by making tasks that would receive the input parameters the user wanted
and create a new copy of the YAML file that was downloaded, except with the input parameters
changed. This would give the user the illusion that the original test was modified and run.

4, Results



The results of my project are apparent when employees tested their network systems. The
downtime between running multiple tests used to take anywhere from 30 minutes to two hours on
average. Now, the downtime is about two minutes, with a maximum of five minutes. Employees
now can modify an Ansible script to change input parameters, rather than having to manually
change input parameters in the code.

5. Conclusion

My project’s goal was to minimize the downtime that occurred when consecutive network
system test cases were ran. | created playbooks that automatically ran tests, opened websites, ran
functions, and changed input parameters, based on user input. I was able to successfully achieve
my goal: downtime decreased from two hours to two minutes.

6. Future Work

Unfortunately, my internship ended before | was able to complete the full lifecycle of the
program | had created. Future work needed on my project includes thoroughly testing my program
to ensure that there are no glitches or bugs present in the code. In addition, there are certain features
that | would like to add to the playbooks, such as the ability to automatically run multiple tests
concurrently; for example, running a whole suite of tests at once.

7. UVA Evaluation

UVA'’s CS program prepared me well for a career in computer science. The program instilled
great teamwork abilities, communication skills, and time management skills. As far as technical
skills are concerned, | used almost nothing that | learned at UVA on the job. However, | expected
this to some degree, as every company has its own environment that must be learned. It would be
impossible for the CS program at UVA to teach every single tool that could be used professionally.
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