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1 Pre-Requisites

This project is completed within Python and uses PySpark. Therefore, a pre-requisite for
running the enclosed python scripts is to be able to run on a UNIX machine with access to both
of:

. Python 3

. PySpark

The PySpark implementation is required to have a version of MLIib* which includes the
implementation of FP-Growth? which is used for benchmark results. The Python files assume
that PySpark may be retrieved using the findspark? utility which may also need to be installed
on the chosen machine.

Aside from these dependencies the graphs are generated using matplotlib* which is not standard
within all python environments.

2 Installation

The zip file projectFiles is supplied. Unzip it on a UNIX machine within which PySpark is
already installed. Following the unzipping of this file there should be the following structure:

e projectFiles

o myLibrary
= init_.py
= FIMOTS.py

=  FiIMOTSFunctions.py
=  FPGrowth.py
= prepareData.py
= treeCreation.py
o tests
* OnlineRetail.py
= OnlineRetailResults.py
=  T40.py
= T40Results.py

! https://spark.apache.org/docs/latest/ml-guide.html

2 https://spark.apache.org/docs/latest/ml-frequent-pattern-mining.html
3 https://github.com/minrk/findspark

4 https://matplotlib.org/



= Twitter.py
=  TwitterResults.py

In the above, the files with myL.ibrary are functions used indirectly. Only the scripts within
the “tests” directory are run directly.
A new folder, data, should be created within the projectFiles directory and data for the use
case to be tested should be downloaded and placed here. The necessary data may be taken
from:

o Twitter : https://archive.org/details/archiveteam-twitter-stream-2021-01

e T40: http://fimi.uantwerpen.be/data/T40110D100K.dat

e Online Retail : https://archive.ics.uci.edu/ml/datasets/online+retail

3 Updating File Paths

There are certain file paths which must be updated before running the tests. Depending on the
test there is Python script which runs and generates the data and another which processes those
results to generates graphs and metrics (e.g. OnlineRetail.py and OnlineRetailResults.py). Both
files must be updated before running the full test.

In the test Python scripts:

. Line 3 contains a reference to the myLibrary directory. The path should be updated
to the directory it has been placed in on the machine running the tests

. The “path” variable which points to the data should be updated in accordance with
where the informed is stored after downloading in Section 2.

. The “outputResults”, “outputStats” and “outputResultsFP” variables should all be
updated to the location with which these outputs should be stored after the test
completed

In the results Python scripts:
. At the start of the file all the input and output file paths must be updated to the
location where the results were written to earlier, and where it is desired the graphs

should be stored.

4 Running Tests
Provided python can access PySpark, the process for running the tests should be
straightforward. Just call the script you want to run (either OnlineRetail.py, T40.py or

Twitter.py) directly:

python3 tests/<filename>.py

As the time taken to cycle through the different multipliers can be lengthy, it is advisable to
use nohup, e.g.:

nohup python3 tests/T40.py > T40 Random.log

This command allows the UNIX session being used for the test to be shut down without
stopping the test from running and will output the standard output to a log file for review.
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https://archive.org/details/archiveteam-twitter-stream-2021-01
http://fimi.uantwerpen.be/data/T40I10D100K.dat
https://archive.ics.uci.edu/ml/datasets/online+retail

At the end of each iteration of the loop data will be written to standard output on the number
of frequent items found for the sliding window.

Note that when running the T40 dataset, a parameter exists to vary whether to use a uniform or
randomized time structure. This may be altered within the T40.py script by changing the
Boolean useRandom parameter.

5 Processing Results

Once the tests on the dataset have completed a secondary step is required to compare the results
against the baseline and generate graphs and metrics. As per Section 3, the locations specified
in the results scripts should match those from the tests scripts otherwise they will be unable to
find the data.

This script can be run using:
python3 tests/<filename>.py

For example:
Python3 tests/T40Results.py

It will result in graphs created in the folder specified and output to the screen of a table
indicating the percentage reduction in time taken and number of checks across different values
of the multiplier.



