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I. Background 
Currently, the Combus�on Department in Siemens Energy uses a variety of commercial tools like 
MATLAB to process large amounts of their data. However, they are currently transi�oning to new cloud-
based tools that will enable faster access and analysis of data. I was tasked with develop python-based 
tools that could a user to access, process, and visualize the fleet engine data in a reliable and �mely 
manner. I was also asked to make this code accessible for a wide range of end users, such that any new 
and/or novice python programmer could have easy access to the basic tools used in the analysis, but 
that I did not cut any poten�al avenues of analysis for any experienced users. 

II. Outline of Code 
To keep the code accessible for a wide range of users, it was important to develop not only a user-
friendly code but also a simple outline that they could follow to avoid ge�ng lost. For the final version of 
the code a simple outline was developed to help guide new users throughout the process, the steps are 
to: 

1) Import all relevant python packages, 
2) Import relevant fleet engine data, 
3) Clean the data, 
4) Visualize the data. 

Please note that some details are omited by design to protect any proprietary informa�on. 

Step 1: Import all relevant python packages - 

Since the goal of this project was to develop accessible code, I wanted to keep the number of packages 
needed for the python environment down to a minimum. To this end, the code was built around using 
the pandas package for python as much as possible. This meant that even if an alternate package could 
have provided a more op�mal method for solving a problem, I atempted to maintain as much of the 
code within func�ons built into the pandas package. Ul�mately, I was forced to use several other 
packages but again, I wanted to maintain these to few in number as well. The code was developed to 
rely mostly on pandas, NumPy, matplotlib, and seaborn. The code also u�lized a Siemens Energy in-
house package developed for allowing fleet engine data to be pulled from the data cloud that stores the 
informa�on. 

Step 2: Import relevant fleet engine data – 

Impor�ng the relevant fleet engine data u�lized an already developed in-house package. However, the 
code that was already developed to do this could appear in�mida�ng to new and/or novice users, so I 
was tasked with crea�ng a wrapper for the pre-exis�ng code that simplified the user requirements and 
made the code mush more friendly to use. The code does not sacrifice any input op�ons for users, but 
does significantly reduce the amount of code needed to pull the desired data.  



Step 3: Cleaning the Data –  

Due to the nature of measurements, it is some�mes desired by the engineers to perform various 
methods of aggrega�on and data cleaning on the raw data pulled from the cloud. To this end, simplified 
code was developed to allow any user to perform rolling sta�s�cs on the data. These sta�s�cs include 
maximums, minimums, averages, percent differences, ranges, etc. and could be performed at any 
desired �me interval specified by the user. This allows for the removal of any spurious oscilla�ons in the 
data set. In addi�on, the department wanted a simple way to filter any data. To accomplish this in a user-
friendly manner, I wrote a func�on that enables the code to easily filter out func�ons based on a simple 
criterion. While the code does act very mush as a wrapper for built in filtering in the pandas package, it 
does present the op�ons in a much more user-friendly experience. 

Step 4: Visualize the Data –  

While data visualiza�on based on the matplotlib and seaborn libraries is not par�cularly challenging in 
and of itself, the amount of coding that is required to generate a single plot can be in�mida�ng, 
especially to new and/or novice users. Therefore, the primary goal of this was to write a func�on that 
could generate a standard plot with minimal inputs. Easy plo�ng commands were writen for line, 
scater, and bar plots all with varying degrees of complexity. While the interface with these plots 
remained simple, I also included op�onal arguments to change many of the facets of the plots (like size, 
coloring, etc.) that one may want to have during the crea�on of the plots. 

III. Conclusion 
The improvement offered by the newly developed code may best be quan�zed as �me saved during 
analysis of data. While total �me saved over the life�me of this code by all users may be difficult to 
quan�fy, a simple example may best illustrate the improvement of this code over the MATLAB based 
codes currently used. Looking at figure 1, we can see that we have a scater plot in which 2 sets of data 
are ploted against each other on the x- and y-axes and are colored by the amplitude of some third data 
set on the z-axis. Crea�ng a scater plot that uses large quan��es of data from a wide variety of sensors 
like this in MATLAB could take a significant amount of �me, that is dras�cally reduced using the newly 
developed tools. 



 
Figure 1: Example graph showing some example data sets plotted as a scatter plot, and 

colored by some third set of data 

 


