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Configuration Manual

NagaRavali Ujjineni
24138312

1 Introduction

The given configuration manual has step-by-step instructions to recreate the study of
Enhanced Kubernetes YAML Generation using Dual-Encoder CodeT5 with Actionable
Feedback. The system transforms natural language intents to production-ready Kuber-
netes configurations into a dual-encoder transformer architecture that includes 11 best
practices checks. The implementation has the following key stages: (1) Data Collec-
tion on Kubernetes repositories, (2) Phase 1 Baseline implementation feedback system,
(3) Phase 2 Enhanced Dual-Encoder architecture feedback system and (4) Comparative
evaluation studies.

2 System Requirements and Tools

Table 1 lists all required tools and their versions.

Table 1: Tools and Version Requirements

Tool Version

Google Colab Pro (GPU: T4)
Python 3.11.x
PyTorch 2.1.0+
Transformers (HuggingFace) 4.35.0+
Datasets 2.14.0+
evaluate 0.4.0+
codebleu 2.3.1+
PyYAML 6.0+

2.1 Google Colab Environment

Colab Pro is recommended for Phase 2 training (enhanced model requires 15GB+ GPU
memory).

3 Repository Setup

3.1 Clone Repository
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g i t c l one https : // github . com / [ username ] / r a v a l i −t h e s i s . g i t
cd r a v a l i −t h e s i s

3.2 Directory Structure

The repository is organized as follows:

r a v a l i −t h e s i s /
data /

raw/ # Kubernetes man i f e s t s
r e a l m a n i f e s t s / # Production c o n f i g s
t r a i n i n g d a t a s e t . j s on # Processed t r a i n i n g data
t r a i n / # Train ing s p l i t
va l / # Val idat i on s p l i t
t e s t / # Test s p l i t

f eedback system /
t e s t r e s u l t s / # Feedback eva lua t i on outputs

f i n a l m o d e l v 3 /
model . s a f e t e n s o r s # Trained model weights
c o n f i g . j son # Model c o n f i g u r a t i o n
t o k e n i z e r . j son # Tokenizer c o n f i g u r a t i o n

r e s u l t s / # Evaluat ion r e s u l t s
T5 Phase1 Feedback System v2 modif ied . ipynb
T5 Phase2 Enhanced DualEncoder v5 SupervisedOnly codebleu . ipynb
T5 Phase2 Enhanced with Feedback System . ipynb
T5 Qua l i ty Leve l s Va l ida t i on Study . ipynb

4 Data Collection

4.1 Data Sources

The training dataset was collected from three sources:

1. Kubernetes GitHub Repository (kubernetes/examples)

2. Helm Charts (Bitnami, ArtifactHub)

3. CNCF Projects (Istio, ArgoCD, Knative)

4.2 Data Collection Process

# Clone Kubernetes examples
g i t c l one https : // github . com/ kubernetes / examples . g i t
cd examples
f i n d . −name ” ∗ . yaml” −o −name ” ∗ . yml” > k 8 s f i l e s . txt
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4.3 Data Processing

The collected YAML files are processed to create intent-manifest pairs.
Intent statements are generated using templates:

# Example i n t e n t genera t ion
”Deploy  {app name}  with  { r e p l i c a s }  r e p l i c a s  and  { r e s ou r c e }  r e s o u r c e s ”

The final dataset contains 3,456 intent-manifest pairs saved in data/training dataset.json.

5 Phase 1: Baseline Implementation with Feedback

5.1 Baseline Model Training

Notebook: T5Baseline Code v6 Final.ipynb

1. Mount Google Drive for data access:

from goog l e . co lab import dr iv e
d r i v e . mount ( ’ / content / dr iv e ’ )

2. Upload training dataset.json to Google Drive

• Load and preprocess dataset

• Initialize CodeT5-base model

• Configure training parameters

• Train model with validation

• Save model checkpoints

3. Expected training time: 2-3 hours on Colab T4 GPU

5.2 Phase 1 Baseline Feedback System Integration

Notebook: T5 Phase1 Feedback System v2 modified.ipynb

1. Load the trained baseline model from Phase 1

2. Initialize the actionable feedback mechanism with 11 best practices checks:

3. Generate YAML configurations for test cases

4. Analyze each configuration:

r e s u l t = feedback gen . analyze yaml ( generated yaml )
# Returns : BP%, Qua l i t y Score , I s sues , Remediation

5. Review outputs in feedback system/

6 Phase 2: Enhanced Dual-Encoder Model

Notebook: T5 Phase2 Enhanced DualEncoder v5 SupervisedOnly codebleu.ipynb

This is the main contribution of the research.
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6.1 Architecture Overview

The enhanced model uses:

• Intent Encoder: BERT-style encoder for natural language understanding

• Pattern Encoder: CodeT5 encoder for Kubernetes syntax patterns

• Fusion Network: Cross-attention mechanism to combine representations

• Unified Decoder: CodeT5 decoder for YAML generation

6.2 Training Procedure

1. Mount Google Drive and upload dataset

2. Training configuration:

• Batch size: 8

• Learning rate: 3e-5

• Epochs: 15

• Optimizer: AdamW

• Scheduler: Linear warmup + decay

3. Expected training time: 4-6 hours on V100 GPU

4. Model saves to final model v3/

7 Comparative Evaluation Studies

7.1 Feedback System Evaluation

Notebook: T5 Phase2 Enhanced with Feedback System.ipynb

This notebook compares baseline and enhanced models using the actionable feedback
system.

1. Load both models (baseline from Phase 1, enhanced from Phase 2)

2. Define 15 test cases (Simple, Medium, Complex)

3. Generate configurations with both models for identical inputs

4. Analyze with feedback system:

b a s e l i n e r e s u l t = feedback gen . analyze yaml ( base l i ne yaml )
enhanced re su l t = feedback gen . analyze yaml ( enhanced yaml )

5. Compare metrics:

• YAML Validity Rate

• Mean BP Compliance
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• Mean Quality Score

• Production-Ready Configs

• Critical/High Issues

6. Run statistical tests (paired t-test, Cohen’s d)

7.2 Quality Levels Validation Study

Notebook: T5 Quality Levels Validation Study.ipynb

This study evaluates model performance across different intent complexity levels.

1. Define test cases in 4 categories:

• GOOD: Simple, clear intents

• NEARLY GOOD: Moderate complexity

• BAD: Complex requirements

• WORSE: Vague/edge cases

2. Test both models on all 8 test cases

3. Calculate quality scores for each category

4. Perform statistical analysis:

t s t a t , p va lue = s t a t s . t t e s t r e l ( enhanced scores , b a s e l i n e s c o r e s )
cohens d = np . mean( d i f f ) / np . std ( d i f f )

5. Expected results: Enhanced model shows 29.6 point improvement in quality scores
(p=0.0202, d=1.131)

8 Verification and Testing

8.1 Model Verification

Verify the trained model loads correctly:

from t rans f o rmer s import AutoTokenizer , T5ForCondit ionalGenerat ion

# Load model
model path = ”/ content / f i n a l m o d e l v 3 /”
t o k e n i z e r = AutoTokenizer . f r om pre t ra ined ( model path )
model = T5ForCondit ionalGenerat ion . f r om pre t ra ined ( model path )

# Test genera t ion
i n t e n t = ”Deploy  nginx  with  2  r e p l i c a s ”
inputs = t o k e n i z e r ( intent , r e t u r n t e n s o r s=”pt” , max length =512)
outputs = model . generate (∗∗ inputs , max length =1024)
yaml output = t o k e n i z e r . decode ( outputs [ 0 ] , s k i p s p e c i a l t o k e n s=True )

print ( yaml output )
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8.2 Feedback System Testing

Test the feedback analyzer:

from s r c . f e edback gene ra to r import FeedbackGenerator

ana lyze r = FeedbackGenerator ( )

# Test wi th sample YAML
sample yaml = ”””
ap iVers ion :  apps/v1
kind :  Deployment
metadata :
  name :  nginx
spec :
  r e p l i c a s :  2
  s e l e c t o r :
    matchLabels :
      app :  nginx
  template :
    metadata :
      l a b e l s :
        app :  nginx
    spec :
      c o n t a i n e r s :
      −  name :  nginx
        image :  nginx : 1 . 1 9
”””

r e s u l t = ana lyze r . analyze yaml ( sample yaml )
print ( f ”BP%:  { r e s u l t [ ’ bp score ’ ]} ” )
print ( f ” Qual i ty :  { r e s u l t [ ’ q u a l i t y s c o r e ’ ]} ” )
print ( f ” I s s u e s :  { l en ( r e s u l t [ ’ i s s u e s ’ ] ) } ” )

8.3 Expected Test Outputs

• Model should generate syntactically valid YAML

• BP% should be 50-90% depending on intent complexity

• Quality scores should range 40-95/100

• Readiness tiers: PRODUCTION READY (BP85%), DEPLOYMENT READY (BP75%),
NEEDS WORK (BP75%)

8.4 Key Performance Indicators

Verify that the implementation matches these benchmarks:
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Table 2: Expected Performance Benchmarks

Metric Baseline Enhanced

CodeBLEU 30-50% 70%
YAML Validity 50-60% 100%
Mean BP% 55-60% 75-80%
Quality Score 65 80
Production-Ready 0% 50%

7


	Introduction
	System Requirements and Tools
	Google Colab Environment

	Repository Setup
	Clone Repository
	Directory Structure

	Data Collection
	Data Sources
	Data Collection Process
	Data Processing

	Phase 1: Baseline Implementation with Feedback
	Baseline Model Training
	Phase 1 Baseline Feedback System Integration

	Phase 2: Enhanced Dual-Encoder Model
	Architecture Overview
	Training Procedure

	Comparative Evaluation Studies
	Feedback System Evaluation
	Quality Levels Validation Study

	Verification and Testing
	Model Verification
	Feedback System Testing
	Expected Test Outputs
	Key Performance Indicators


