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1 System Requirements and Environment Setup 
 
This project was developed and executed using Python 3.10 with all code implemented in 
Jupyter Notebook environments on Google Colab Pro Platform totally. The primary IDEs 
used were Google Colab and Visual Studio Code on a MacOS system. The local development 
were used extremely less because of the easiness and powerfulness of Google Colab and 
Google Drive provides. Additionally using the GPU for the training part make that to be 
chosen that environment first. In addition to them, to enable the execution of large language 
models and training processes, a GPU runtime was used on Google Colab with NVIDIA T4 
or A100. Due to GPU constraints and cost limitations, fine-tuning was restricted to smaller 
transformer models (e.g. mT5-small, mBART). All experiments requiring high compute 
resources in this study were executed in Colab Pro account, which offered better GPU 
availability than the reqular free version. 
 
Required System Setup: 
Operating System: MacOS / Windows  
Python Version: 3.10+ 
Google Colab Pro - (Mainly used in the development and preffered for GPU usage) 
Jupyter Notebook 
Minimum 16 GB RAM recommended for local testing / (Time to time High Ram Option 
selected on the Colab) 
 

 

Figure 1. Runtime Type 
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Figure 2. System Specifications 
 
2 Data and Folder Specifications 
 
The datasets used in this study consist of parallel sentence pairs stored in separate files for 
each language. In this study English and Turkish sentences are stored in files with the 
extensions “.en” and “.tr” respectively. In here, each line representing a matching translation 
pair. It is really critical for data consistency that the number of lines in both files must be 
equal. 
 
The working environment was firstly set up by mounting Google Drive to the system. The 
projects main directory is located at /content/drive/MyDrive/MT_Project and the original 
data files are stored in the “/content/drive/MyDrive/MT_Project/data” directory. During the 
file processing phase, sentence pairs extracted from these original data are selected based on 
specific criteria and the processed files are created in the 
/content/drive/MyDrive/MT_Project/data-test directory. Also under the data folder each 
dataset has its own subfolders. Datasets are publicly available at OPUS-100 , Tatoeba , 
TED2020 . They can be downloaded and then used under the folders like the following 
images. 
 

 
Figure 3. Base Project Folder 

https://opus.nlpl.eu/OPUS-100
https://opus.nlpl.eu/Tatoeba/en&tr/v2023-04-12/Tatoeba
https://opus.nlpl.eu/TED2020/tr&en/v1/TED2020
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Figure 4. Base Data Folder 

 

 
Figure 5. Dataset File Examples 

3 Project Development 
 
After collecting and putting the data under the suitable folders then Colab Notebook can be 
executed. All codes are stored in .ipynb file with the previous code outputs and results. To be 
able to run the code without any problem at this point, firstly data should be under the correct 
folders. Then, the required packages and libraries needs to be installed on the code 
environment. After that Google Drive must be mounted. 
 

 
 

Figure 6. Library Installation and Drive Mount 
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As a second main structural thing, is can be the folders creation after installing the packages 
and libraries that needs to be required. In here, users do not need to create necessary folders 
by themselves manually because they are created by python scripts automatically. 
 

 

Figure 7. Folder Structure Creation 
After creation the folders we can start the dataset loading and start to process it by the next 
code block. Mainly the datasets notified and according to their paths they can be readable and 
processable. 

 

Figure 8. Dataset Loading 
Another crucial concept is also the tokenization. It is an obligatory step to tokenize the raw 
data. After this step our datasets will become processable by the LLM models like mt5-small 
nllb and mBART. In the following code tokenizers are preparing with using transformers 
library. In the end of the preparing and using of these tokenizers, raw texts are converted to 
units that are called tokens.  
 

 
Figure 9. Tokenizer Settings 
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After tokenization, model finetunings are made on the datasets. End of this step, (model 
number * llm number) amount finetuned models are obtained. As a result we can get 
translations from these models too. Also to prevent and hardness of the train LLMs LoRA 
adapter were used to make it shorter and less costful. 
 

 

Figure 10. Finetuning with LoRA Adapters 
 
As a next step we can get the translations predictions from the finetuned models with the 
following code snippets.Also in this step if it is required also prefixes are added for the 
specific transformers models. 
 

 

Figure 11. Translation Predictions Step 
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After getting the first results of the predictions and statistical scores then it is needed to also 
evaluate GPT based scores too. To achieve this firstly in the related code cell users have to 
change with their OpenAI Api key. After that when users send the request they will get 
successful results. Then, these scores will be saved to the .csv file in the upcoming part of the 
gpt scores logic. 

 

 

Figure 12. GPT Score Evaluation 
Finally, after these steps we would have all the things for the experiments needed like it is 
shown in the picture below. 
 

 

Figure 13. Example Experiment 


