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Configuration Manual

Sabarinathan Chandramohan
x22213333

1 Introduction

This configuration document provides a detail guide manual for setting up needed envir-
onment, tools and necessary machine learning libraries needed to re-run the implemented
codes of Optimization of wave power energy generation system and wave height forecast-
ing, this manual provides a detail step by step guide to install the prerequisites hardware
and software requirements and helps the users to configure it into their system and ex-
ecute the code to obtain the similar results, this research uses the main and primary tools
like Docker, PostgreSQL, ETL-Dagster, Python, and Jupyter Notebook.

2 Environment

Environment setup is needed and main process in executing the code, in this section
a detail steps guide is described for the Docker, ETL-Dagster, PostgreSQL, necessary
machine learning libraries and Juypter notebook installation and setup, follow all the
steps correctly and configure the tools as it’s a crucial for executing the code, by this it
can sure that the code runs without any lags and hitch and able to reproduce the research
findings.

2.1 Hardware Required

• Operating System-Windows 10 or Ubuntu Linux

• Processor-Multi-core processor with Intel i7 or higher and AMD equivalent

• Graphics Card-GPU with CUDA support, NVIDIA GeForce RTX series for ac-
celerated model training speed

• RAM-Minimum of 16GB but 32GB recommended for large datasets

• Storage-SSD with at least 1TB capacity for fast data access and efficient storage

3 Tools Required and setup

The detail step by step guide for installing the necessary tools for this research imple-
mentation are discussing below.
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3.1 Docker setup

Docker is used as the container for maintain the Environments, this research is also
uses Docker instance to held the different environments, the Docker should be installed
correctly and configured with PostgreSQL, for installation of docker, download and install
from the official website, and follow the instruction given in the url and as per your
operating system needs install the Docker.1

3.2 Creating A PostgreSQL Docker Instance

Figure 1: docker-compose yml file

Figure 2: postgresql.env file

After the Docker is installed and configured before creating a instance with Postgr-
eSQL, you have to install the sqlalchemy, psycopg2 and seaborn modules as this is
the prerequisite, as this research uses the PostgreSQL as its Data warehousing and this
can be installed with the simple pip install command in the command prompt, open

1Docker installation: https://docs.docker.com/desktop/install/windows-install/
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the command prompt either windows ‘cmd’ or ‘PowerShell’ and navigate to the direct-
ory where the python scripts are installed, then install these module with pip install
sqlalchemy,pip install psycopg2 and pip install seaborn, this will install the latest
version of these models.

For creating a PostgreSQL Docker Instance, need to create a new folder and switch
new folder directory and create a two new files named docker-compse.yml and post-
gresql.env and add the contents into file as given in the image 1 and 2 respectively,
then open the command prompt and navigate into the newly created directory and run
the command given in figure 3, this will create a Docker instance, now open the Docket
desktop and check for the instance creation.

Figure 3: Docker instance command

3.3 PostgreSQL setup

Figure 4: Server registration1

To setup the PostgreSQL need to download and install latest version of PGAdmin
into the system 2, once after the installation open the PGAdmin, now need to create a
new server for this right click on the Servers and click Create and Server group from
the pop-up menu, give the name of newly created server as Servers. now right click the
newly created server and click Register and Server and enter the details as shown in

2PGAdmin Download: https://www.pgadmin.org/download/
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Figure 5: Server registration2

the image 4 and image 5, after this configurations of the server in the PGAdmin, create
a schema, database and table in name test.

3.4 ETL-Dagster Environment

Dagster has been used in this research for the pipeline automating ETL process, here the
data are Extracted, Transformed and Loaded into PostgreSQL as it has been used as the
Data warehousing, for the detail and correct Dagster configuration follow these steps,

1. Install Dagster and Dagit using the pip install, as the Dagit is the web-based
interface for the Dagster ETL, for this follow this command in the Anaconda
command prompt – pip install dagster dagit.

2. For setting up the ETL pipeline, create a new Dagster project for Extract, Trans-
form and Load into PostgreSQL, by using this command dagit -f your pipeline.py
can be able to run the Dagster pipeline.

3. After that access the Dagit through the browser to monitor and the manager the
ETL process.

3.5 Python and Jupyter Notebook Setup

This research was coded in the Python as it’s a main programming language and widely
used for the machine learning models as with the jupyter Notebook as the environment
development.
Ensure the Python 3.12 version is installed and configured, if not it can be downloaded
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Figure 6: Necessary Libraries of Phase 1

Figure 7: Necessary Libraries of Phase 2

directly from the official website 3 and following the installation guide it can be easily
installed. For the accessing the juypter notebook use the Anaconda Navigator from
the official website 4 and do the installation, after the installation open the Anaconda
Navigator and there in application list install the juypter notebook, after installing
open the juypter notebook it will open up in the default browser from there we can
open this research implementation code files, these are necessary libraries used in the
both phase of the research, since this proposed research was executed in two phases 1st
phase is Wave Energy Power Generation Optimization using MLP-Multilayer Perceptron
its used and needed libraries are given in the image 6 and 2nd phase is Wave Height
Forecasting and Predicting the Future Wave Height using ARIMA/SARIMA its libraries
are given in the image 7, install those using pip install commands in command prompt
or directly in the juypter notebook itself, after successful installation can able to proceed
with the implementation and run the code without any errors.

3python Download: https://www.python.org/downloads
4Anaconda Download: https://www.anaconda.com/download
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4 Implementations

After this initial setup is completed, check all the setup is done correctly, if not follow
all the steps again by re-installing again, once after this for the implementation open the
codes in two separate juypter note book, since this research is splits into two phases,
these are the two code notebooks Wave power energy output optimization.ipynb
and Waveheight Forecast SligoArea.ipynb, after that put these two code file in a
separate folder my etl pipeline.py and repository.py, now open the docker desktop
and click run of the PostgreSQL instance shown in image, after that open PGAdmin and
click refresh and connect with the server.

4.1 Collecting the Data

The data are collected from the Ireland government websites like 5, 6 and these data are
stored in the one drive for easy access into it and can able to download the data in csv
file from 7.

4.2 ETL- Data Preprocessing

Now open the anaconda command prompt and give this command conda activate dag-
ster env after that navigate to the folder where these are created my etl pipeline.py
and repository.py, then give this command dagit -f repository.py for initiate ETL-
Dagster in pipeline and open this url 8 for access Dagit, once after opening the Dagit
you can see the ETL architecture for this research show as in the image 8, after which

Figure 8: ETL Architecture

5Dataset source: https://www.marine.ie
6Dataset source: https://data.gov.ie
7Dataset: https://studentncirl-my.sharepoint.com/:u:/g/personal/x22213333_student_

ncirl_ie/EdAWcHB1fGlLm3SZ0dyDRZcBjhD0RIAX4Ne1T2ePOGPItA?e=0sKaGh
8Dagit: http://localhost:3000
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navigate into Launch pad of the Dagit and click Launch run as show in the image 9, after

Figure 9: Dagster-Launch Run

which you can able to see the pipeline ETL process and upon successful completion the
data will be loaded into PostgreSQL, in the PGAdmin now open and check the test table
where the columns are added as shown in the image 10.

Figure 10: Data loaded into PostgreSQL

In the Data preprocessing the data are Transformed by eliminating the duplicate and
null values, data and time transformation with also column transformation, after this the
data are loaded into PostgreSQL as the Data Warehouse.
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4.3 EDA & Data Preparation

Now once the data are downloaded and both juypter notebook files have been open
separately for the code implementation, as this research has splits into two phases.

4.3.1 Phase 1 Wave power generation optimization

In the Wave power energy output optimization.ipynb file run the EDA- Explorat-
ory Data Analysis cell as show in the image 11, where the data are cleaned and analysis
for modelling.

Figure 11: EDA-Phase1

Then run the visualization cell as given in the image 12, this is as part of the EDA of
phase 1.

Figure 12: Phase 1 Visulization

Once after the EDA is done now run the cell Data preparation as shown in the image 13,
where the feature is selected with the correlated heat map analysis. By these steps now

Figure 13: Phase 1 Data preparation

the data are cleaned, and feature are selected for the model building.
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4.3.2 Phase 2 Forecast the wave height and period

Now in the Waveheight Forecast SligoArea.ipynb file navigate to EDA- Exploratory
Data Analysis and Data preparation cell and run the code as given the image 14, this
will clear the data with analysing the dataset for the modelling by removing the outliers
the cleaned data is prepared.

Figure 14: Phase 2 EDA and Data prepration

After that execute the visualization cell as given in the image 15, this will plot the timeline
series of the data based upon the time.

Figure 15: Phase 2 visulization

To the next cell which is Feature Engineering by running the code given in the image 16
will extract and select the feature for the model building.

Figure 16: Phase 2 Feature Engineering

4.4 Modelling Training and Evaluations

Once the data was cleaned, analysed and the feature was selected for the model building,
based on the research goal the model was build using MLP in phase 1 and SARIMAX
for phase 2.

4.4.1 Phase 1 Wave power generation optimization

In the Wave power energy output optimization.ipynb file navigate to the Model
Building – MLP cell and execute the code as given in the image 17, this will take much
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Figure 17: Phase 1 Model building-MLP.

Figure 18: Phase 1 predictions
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longer time to execute since its build with 3 layers of neural networks, once the model is
trained will all the epoch, now execute the cell predictions as given in the image 18, this

Figure 19: Phase 1 Optimization-Hypertunning

will makes the predictions of the trained model with the test data, since this research
uses the hyperparameter tunning, execute the cell Optimization – Hypertunning referred
in keras (n.d.a) given in the image 19, this will tune the model more for its efficiency,

Figure 20: Phase 1 Predictions of Optimization

last this optimizations was predicted in the cell Predictions of Optimization given in the
image 20, this will gives the over all efficient of the model trained, the results like MSE,
MAE and R2 will give the model accuracy in optimization refered from keras (n.d.b).

4.4.2 Phase 2 Forecast the wave height and period

In the file Waveheight Forecast SligoArea.ipynb run the cell Model Building 1 –
SARIMAX for the model building as given in the image 21, by this the SARIMAX
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Figure 21: Phase 2 Model building 1-SARIMAX

results were generated and check for the p-value, the variable with the p-value more than
0.5 are eliminated in the model 2, now the cell Model Building 2 – SARIMAX as show in
the image 22, by this the final fit model is trained for the forecasting, now run the code

Figure 22: Phase 2 Model building 2- SARIMAX

in the cell Future wave height prediction as given in the image 23, this is a visualization
of the forecasting the wave height prediction, and for the final run the last cell Storing
the future predicted wave heights into the PostgreSQL as Data Warehousing given in the
image 24, this is aimed to store the predicted values into the database for the future use.
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Figure 23: Phase 2 Future wave height prediction

Figure 24: Phase 2 storing the predicted values into PostgreSQL

5 Conclusion

After executing these steps, the desirable results can be achieved as per the proposed
research, for the both phase of this proposed research, from the phase 1 for optimization
the wave power generation efficiency results are shown in the image 25 and the image
26 shows the results of the forecasted wave height as for the phase 2 is generated, by

Figure 25: Phase 1 Results

following these steps in this configuration manual, we can able to achieve the desirable
outputs,
As this manual provides a detail step by step procedure from setting the environment,
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Figure 26: Phase 2 results

configuration the tools and executing the code for modelling of both wave power energy
output optimization and wave height forecasting, by following this manual steps will
provide a correct replica of the implementation code of this research, this research con-
cludes with this by providing a most accurate in optimizing the efficiency in wave power
generation system and forecasting the wave height and period.
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