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1.  Introduction 

This manual documents all the details about hardware and software specifications that have been used 

in this research process. All the following sections illustrate the steps that should be followed to setup 

and run the environment for this study. It also contains different applications that should be configured 

and utilized.  

2.  System Requirements 

The system specification contains all the resources used in order to complete the research study. Figure 

1 shows the specifications of the machine used to run this project while Figure 2 shows the windows 

specifications for the machine utilized for research. All hardware accelerators have been utilized for 

research and the training was done on CPU due to GPU being AMD only. 

 

 

 
Figure 1. System specifications 

 



 

 
Figure 2. Windows specifications 

 

2.1 Tools and Softwares 

● Python 3: All the code is written in python 

● Jupyter notebook: All the modeling is done using jupyter notebooks (it allows to run notebooks 

in browser) 

 

3.  Dataset specification  

The dataset used for this research is YANDEX Stock. This is a timeseries dataset with 24 

collection points (1 for each hour of the day). Dataset has date and time that specify its temporal 

nature and the rest of the columns are from quantitative trading. Figure 3 shows a small snippet 

of the dataset.  

 

For model training and validation this 80% of the total is used as training data and 20% is used 

as validation data 

 

 
Figure 3. Chunk of data extracted from dataset used in this research  



 

The training and testing data is placed in their respective comma-separated-value (CSV) files. These 

are loaded and used as it is while model training / validation. 

 

 
Figure 4. Training and testing csv files 

4.  Project Development  

After cloning the datasets for training and test and storing it on disk, notebooks can be launched. First 

open the directory containing all the notebooks, open a command line from the directory and type 

“jupyter notebook” to run jupyter in the browser. Figure 5 (a) illustrates the command line upon 

launching jupyter notebook. As all the code files are stored in .ipynb file it can be opened easily and 

will contain all previous run results. There is also the option available to run all the notebooks 

simultaneously or you can also choose to run them one by one.  

 

 
Figure 5 (a). Command line after opening jupter 

 

 
Figure 5 (b). Jupyter notebook in browser 

 

All the three notebooks contain the similar code except the architecture of the models. All the important 

code cells are discussed in detail below: 

4.1 Installing required libraries 

 

All the required python libraries and packages are displayed in Figure 6.  



 

 
Figure 6. Required packages with their versions 

 

Install the complete requirements file using pip. These libraries are freely available and can be easily 

installed from the official python site. 

4.2 Importing libraries 

After installing all the packages, import all the libraries used in this research.  

 
Figure 7(a). First part of packages imported 



 

 
Figure 7(b). Second part of packages imported 

4.3 Defining model architectures 

Before model training, model definition is required. A separate class is defined for each model.  

 

 
Figure 8. Defining reinforcement learning model architectures 

 



 

4.4 Loading the dataset 

After the model architecture is defined the next steps are to load the data from csvs and define an 

environment using Ptan.  

 

 
Figure 9. Loading the dataset 

4.5 Define hyperparameters and start the training 

Once all the models are configured and the dataset is loaded in memory. We define the hyperparameters 

for the model. Figure 10 (a) shows the definition of all hyperparameters.  



 

 
Figure 10 (a). Configuring all hyperparameters 

 

Once all the hyperparameters are configured then model training is started. Training is done for the 

configured number of steps. Also it can be stopped by generating a system interrupt anytime in the 

middle of training. 

 

 
Figure 10 (b). Running model training 

 

4.6 Model evaluation 

Once the training is complete the models, multiple scalers are plotted from the tensorboard saved 

while training. Figure 11 shows a graph of cumulative actions across all steps of training. 



 

 
Figure 11. Plotting one of the model’s evaluation metrics i.e. action frequency 

 

Note: All the notebooks follow this exact same pattern and can be run similarly by following the steps 

mentioned above. 
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