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Project GUPPI
Capstone Project

Grand Unified Platform for Process Interactions

Joseph Aronson, Kate Miller, Japheth Frolick

The goal of Project GUPPI is to create a 
unified platform for data scientists to 
easily access all the services they need.
 

Project GUPPI enables data scientists to 
maximize their productivity by providing 
them with convenient access to their most 
valuable tools, such as cloud services and 
collaboration platforms, all from within 
Jupyter Notebook.

Jupyter Notebook is an open source web 
application used to build and share 
documents that contain text, visuals, and 
live code. It is utilized by data scientists to 
visualize data from various sources and 
share their findings.

Project GUPPI features:

An interface to create and manage 
instances over multiple cloud services
  

An advanced tagging system to 
interact with groups of machines
  

Remote command line access 
concurrently across multiple cloud 
computing services
  

Integration with various collaboration 
tools such as Slack and GitHub
  

An open source design making it easy 
for developers to add additional tools 
and services.

The toolset of a data scientist is 

constantly changing

Project GUPPI had to be designed to 
make it easy for developers to add new 
services. To accomplish this, the extension 
defines abstract classes and dynamically 
adds commands when a new service is 
added. This simplifies the process of 
creating new plugins

Limited by constraints of Jupyter

The process of building the interface was 
made convoluted by Jupyter Notebook’s 
limited set of predefined interface 
elements. 

With Project GUPPI, data scientists can now 
migrate data from various cloud services, 
build and deploy models, and effectively 
communicate with their team all in the same 
place. We plan on continuing to work on this 
project and release it to open source.

Project GUPPI extends Jupyter Notebook, a tool that is commonly used by data 
scientists. This extension features new commands that can be run within Jupyter 
to complete otherwise tedious tasks, such as managing cloud instances, running 
models using secure remote login, and collaborating with your team.

Project GUPPI is a devops environment that allows users to interact with our new 
commands without the use of any external software.

Thanks to our instructors Richard Jullig, Patrick Mantey, Reihaneh TorkzadehMahani, 
Morteza Behrooz, and our sponsors from the CISCO Security Business Group, 
Nancy Cam-Winget, Subharthi Paul, Saman Taghavi Zargar, and Oleg Bessonov.

In today’s technological market, 
companies have been collecting loads of 
information about users, internal services, 
and more. Interpreting and visualizing all 
this data has become a serious challenge. 
To combat this growing problem, a new 
branch of computer science called data 
science has emerged. 
A data scientist writes software and builds 
models to help visualize and understand 
the massive amounts of collected data. 
Due to the field’s recent emergence, the 
tools lack some essential features. Our 
goal is to create a tool for data scientists 
to migrate data, build and deploy models, 
and effectively communicate with their 
team all in the same place.
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Parallel ML
Kenny Luu, Rohit Falor, Simran Chawla,

Phil John, Kirby Choy, Avery Gascon

HPE has tens of thousands of 3PAR storage arrays that send 
back system data. Using this data, we were able to forecast 
and create predictions about storage usage and identify 
low performing storage arrays. This allows HPE to better 
serve their customers, including banks and hospitals, and 
opens up opportunities for HPE to offer their customers 
upgrades that better suit their needs.

Approach

We approached the prediction problems as data scientists. 
First, the input data stream collects system data from 
around the world. The next step is the data processing and 
cleanup, where we process the data into a usable format. 
Then, using Jupyter Notebooks, we experimented with and 
manipulated the data to identify the factors of poor CPU 
usage and storage usage. Once we identified these factors, 
we used parallel machine learning to isolate the storage 
arrays that stood out. After these storage arrays were 
identified, we used Prophet, a data forecasting tool, to 
create forecasts on storage and CPU usage. 

Overview
CPU Usage Analysis:
By using Prophet forecasting, we can see how the CPU 
usage trends for the next few months. This was done by 
taking the average CPU usage of a storage array at each 
timestamp and computing a Linear Regression trendline 
through the data. We filtered out CPUs with less than 50% 
average usage over time and ensured there was enough 
samples in order to create a more accurate forecast.

Storage Space Analysis:
Similar to the process above, we used various storage 
space metrics such as free space and disk type to create a 
projection of the percentage of free space of a server in the 
coming months. We filtered out servers which will not 
reach below 20% usage within a year in order to get servers 
with concerning storage space usage. 

Results
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Architecture

The two problems we analyzed were storage usage and CPU performance. 
3PAR customers benefit from early warnings, thus we utilized these two 
key metrics. For CPU performance, we identified poorly utilized cores in 
the controller, so that customers can be alerted and upgrade if needed. 
For storage usage, we observed free / unused space over time, and if a 
customer is trending towards zero free space available, we can alert them 
as to when they will run out of space.

Approach

2. Data Processing and Cleanup

1. Input 
Data Stream

3. Parallel Machine Learning

Abstract



















Visit our website   
csspp.soe.ucsc.edu

Contact us

Join us on Facebook 
facebook.com/BaskinSchoolofEngineering




