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1 Introduction

This is the configuration manual for the Research Project implemented on the topic ”A
Content Based Recommender System for Medicine using Machine Learning Algorithm”.
Major guidelines and references have been take from (Dai et al.; 2018), where author
explains the use of machine learning techniques in healthcare industries and its benefits.
The research project’s software and hardware are described in detail in this configuration
manual. In addition, it outlines the libraries that are used and provides a brief description
of the dataset in Section 3. This explain how to reproduce the work on any machine that
meets all of the requirements, which are explained in detail in the following sections.

Note: The entire Project is replicated on github and the repository is publicly available
at https://github.com/UtkarshMathur-git/Drug_Recommender_System

2 Environment Specifications

A system on which the Recommender system model project runs must meet a set of spe-
cifications for both software and hardware, which are explained in detail in the following
subsections.

2.1 Hardware Specifications

Table 1 shows the hardware specifications of system which was used to run the recom-
mender model smoothly.

Table 1: Hardware Details

HARDWARE CONFIGURATION
System Dell Inspiron5402
Operating System Microsoft Windows 10 (64-bit OS)
Processor Intel(R) Core i5
RAM 8GB, DD4, 3200MHz
Hard Disk 512GB M.2 PCIe NVMe Solid State Drive
Graphics Card Intel Iris Xe Graphics

Figure 1 shows the details of computer’s hardware detail used for making a Research
project. These are the minimum hardware requirement to install different python package
and run the machine learning algorithm.
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Figure 1: Screenshot of computer’s hardware

2.2 Software Specifications

After hardware requirements are met now lets discuss about specific software requirement
which is must for implementing the project. Table 2 shows the software requirement of
the computer

Table 2: Software Details

SOFTWARE CONFIGURATION
Operating System Microsoft Windows 10 (64-bit OS)
Python Notebook Jupyter / Google Colab
IDE Spyder
Coding Language Python
Coding Language version Python 3.9

2.2.1 IDE Installation

The most recent version of Anaconda navigator has been installed in order to implement
the models that are extremely demanding. Since, Spyder was used as IDE hence ’conda’
needs to be installed.A sequence of various stages are required for its installation, which
are outlined below:

• For Downloading and Installing Anaconda please visit to the given url in footnote.1.
Figure 2 shows the website to download and install anaconda

1Anaconda link : https://www.anaconda.com/products/individual
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Figure 2: Homepage to download and install anaconda

Figure 3: Final Installation of Anaconda Figure 4: Anaconda CLI

• Need to follow the steps further to install the anaconda navigator and cli will be
installed as shown in Figure 3 and Figure 4

Figure 5: Anaconda Navigator

• Select Sypder from Anaconda Navigator and launch the application. It should
always be noted that always a new environment needs to be created for preparing
new project. This will help in keeping all the required libraries of python intact to
the project and can be fetched whenever needs to be deployed.Figure 5 and Figure 6
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Figure 6: Spyder IDE

2.2.2 Google Colab

Google colab can be accessed using https://colab.research.google.com/ and further
the ’Drug Recommender model.ipynb’ file can be imported which is shared in Artefact
zip folder. The Figure 7 below shows google colab notebook

Figure 7: Google Colab Notebook

2.3 Python Libraries

These are the dependencies which needs to be their on the system or virtual environment
inorder to perform some operations. Hence, in order to install the requirements.txt file
which is shared as artefacts and consists of all the libraries. Please use below command

pip install -r requirements.txt

3 Dataset Details

The Dataset is gathered from UCI Machine learning library and can be downloaded from
Artefact zip file shared. Figure 8 shows the Dataset Source website

Furthermore, the Dataset is stored at Azure Cloud and the link for the same is passed
in the python code.The link to download Dataset is testdata : https://researchproject.
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Figure 8: UCI ML Repository website

blob.core.windows.net/project/drugsComTest_raw.csv and traindata : https://

researchproject.blob.core.windows.net/project/drugsComTrain_raw.csv Figure 9
shows the Dataset Source website

Figure 9: Dataset stored in Blob Storage of Azure Cloud

4 Recommendation Engine Building

The Data preprocessing and cleaning done. Top 10 medicine were sorted out based on
most reviewed by patients as shown in Figure 10

The Tags column was then created by concatenating the various other column to build
metadata of drug in the form of a string as shown in Figure 11

The words were further stemmed out to in order to achieve a respective root word for
all words in the tags, this done in order to make word into vectors as shown in Figure 12

Now using Count Vectorizer from sklearn library, words of tags are transformed into
vectors and a numpy array hot created as shown in Figure 13

Cosine Similarity was calculated using Bag of Words Technique and comparing each
vector with other vector in the matrix. The similarity score for one of the Drug is shown
as below Figure 14
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Figure 10: Top 10 most Reviewed Drugs/Medicine

Figure 11: Dataframe with Tags/Metadata column

Figure 12: Metadata after getting stemmed
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Figure 13: Code Snippet for count vectorizer and vectors to numpy array

Figure 14: Cosine Similarity of 1st Drug with others
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Finally, the model was build using the reverse sorting similarity score, which means
more the similarity between two drugs it will come first. The Recommend function is
defined which will take input as condition (Symptoms or diseases) and recommend the
drugs as per most 5 similar ones. This is shown in Figure 15

Figure 15: Defining a Function to recommend drugs

5 Application Deployment on Heroku Cloud

After the Recommender model was built, the dataframe file and similarity matrix file was
exported in the form of .pkl file. There were various other files which were also created
using Spyder IDE as a dependency file for Heroku CloudApp deployment.All these files
are shared in Artefacts and also uploaded on github link provided in Section 1.

Figure 18 shows the app.py file which contains the code for running the application
and mechanism behind it. In this technique, Streamlit 2 was used to design a website.

2Link : https://streamlit.io/

Figure 16: Procfile Figure 17: Setup shell file
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Figure 18: Code Snippet for Deploying Application

Figure 19: Heroku Application Deployment
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Figure 19 shows the Heroku App Deployment Activity on its server Steps for deploying
Application is given below:

Step 1: Download and install the Heroku CLI at https://devcenter.heroku.com/
articles/heroku-cli

Step 2: $ heroku login
Step 3: Use Git to clone drug-recommend’s source code to your local machine.
Step 4: $ heroku git:clone -a drug-recommend
Step 5: $ cd drug-recommend
Step 6: Copy all the 7 files from the folder Website Deploy File which is shared in

Artefacts to current directory which is ”$ drug-recommend”
Step 7: Make some changes to the code you just cloned and deploy them to Heroku

using Git.
Step 8: $ git add .
Step 9: $ git commit -am ”your comment”
Step 10: $ git push heroku main
The process will take some time to upload and deploy on cloud.
Once it is deployed the website will be accessible at https://drug-recommend.

herokuapp.com/

Below is the screenshot from main website for Drug Recommender System Figure 20

Figure 20: Webpage built by Streamlit on Heroku Server
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