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Shruthi Chandra babu
X23248556

1 Introduction

This manual provides information about the environment in which this project was run.

2 System Configuration

This work was performed on a MacBook Pro with an Apple M4 Max chip and 64 GB unified
memory under macOS Sequoia 15.5. Integrated GPU capabilities of Apple Silicon were achieved
with Metal Performance Shaders (MPS), which was used for model training and inference ac-
celeration. This setup was beneficial for parameter-efficient fine-tuning by removing memory
transfer bottlenecks between CPU and GPU, allowing resource usage to be optimized with the
unified memory architecture. The Metal Performance Shaders framework was used to supply
GPU computational acceleration to transformer-based model operations, especially useful for
the matrix computations of LoRA, DoRA, and IA3 fine-tuning methods.

3 Pre Requisites

• Python 3.8+ is required to run the project.

• pip install -r requirements.txt is run to install all the libraries required for the project.
The following libraries will be installed:

1



Configuration Manual – Gherkin Scenario Generation 2

Figure 1: Required Python libraries for the project

4 Execution stages

(1) The input data ie., the requirements pertaining to finance domain are collected and stored
in the folder data/unlabelledData. This data is labelled with gherkin scenarios using state of
the art model : GPT-4 from open-ai, using role based chain of thought prompt.

Figure 2: Data collection and labeling process workflow
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(2) To assess the quality of the labelled gherkin scenarios against the requirements , inter-
annotator agreement was established , using cohen Kappa score . A survey of 50 requirements
-gherkin scenarios were taken and its quality was assessed using 2 annotators. The assessed
gherkin scenarios were further processed using cohen Kappa method, to verify if the dataset
quality is suitable for fine tuning.

Figure 3: Quality assessment using Cohen’s Kappa score

(3) The dataset obtained is taken as input for further experiments:
Experiment 1:
In this experiments, a subset of the dataset were taken to evaluate the performance of LoRA

fine tuning with different volumes of data, on small language models. The data set size taken
were 100, 400 and 1000.

Illustration code for fine tuning deepseek coder model with data with 100 samples. Main.py
is invoked which subsequently invokes the fine tuning script.

The requirement-gherkin scenarios are formatted with prompt and split into testing and
training dataset. The data is then tokenized and padded with EOS. LoRA configuration is
performed to set parameters like rank, dropout etc.. Following this , PEFT is performed with
adamW optimizer and entire pipeline is run using SFT trainer. The model, token and adapters
are saved in a folder , for later use in inference.

The finetune script is run using the following command:

Figure 4: Fine-tuning script execution command
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Figure 5: LoRA configuration and training setup

Figure 6: Model training and fine-tuning process
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Figure 7: Training pipeline and model saving
Apart from the saved models, the training loss curve is also generated for the fine tuned model.
A comparison of all training loss for fine tuned models can be performed using the following

script.
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Figure 8: Training metrics comparison script
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Figure 9: Loss visualization implementation
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Figure 10: Model performance analysis code
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Figure 11: Plotting configuration and setup
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Figure 12: Results generation and output
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Figure 13: Final metrics processing
The above script is run using the command:

python3 utils/compare_training_metrics.py \
--base -dir training_metrics \
--models deepseek phi starcoder tinyllama \
--output -dir comparison_plots

Once all the finetuned models are created.

5 Inference

The test data which was split earlier was loaded and using the same prompt (which was used
to format the model during fine tuning), the inference is generated, by loading the fine tuned
model . The inference from the fine tuned model is obtained and the metrics such as BERT

score, BLEU score, ROUGE-2, ROUGE-L score are calculated, from the inference . The
inference obtained are stored as csv file.

The following command is used to run the inference:

Figure 14: Inference command execution
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Figure 15: Inference script setup and initialization

Figure 16: Model loading and inference process
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Figure 17: Metrics calculation (BERT, BLEU, ROUGE scores)
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Figure 18: Results processing and CSV output
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Figure 19: Inference results and evaluation metrics
Experiment 2:

The performance of the fine tuning techniques LoRA vs DoRA vs IA3 will be evaluated. As,
mentioned in the previous experiment, the fine tuning script will finetune the base model and
save the model. The inference script will load the test data and run the inference with the fine

tuned model and provide the metrics for evaluation.
Further, apart from the metrics, the fine tuned model is used for generating gherkin scenario
for a sample requirement and the gherkin scenario is stored in txt file for manual evaluation.

The gherkin scenario will be obtained by running the scripts in the folder:
Inference/inference_forGeneratingGherkinScenarios, which has the following content.
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Figure 20: Gherkin scenario generation scripts and implementation
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