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Abstract
Machine learning is no longer a niche research topic — it is a core engineering capability. From

supervised learning to model serving and monitoring, this article shows how engineers adopt ML in real
products.
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Machine learning transforms how software interprets data, but adopting it requires engineering discipline.
This article introduces the concepts and production considerations every software engineer should
understand.

ML Fundamentals

1. Supervised Learning Trains on labelled examples to predict outcomes. Classification assigns categories;
regression predicts continuous values. Evaluation relies on hold-out test sets to measure generalisation and
avoid overfitting.

2. Unsupervised Learning Finds structure in unlabelled data — clustering, anomaly detection and
dimensionality reduction. Useful for segmentation, fraud detection and feature engineering.

3. Natural Language Processing Enables search, sentiment analysis, translation and conversational
interfaces. Modern approaches use transformer models and large language models with fine-tuning and
retrieval-augmented generation.

4. Computer Vision Applies convolutional and transformer networks to images and video for classification,
object detection and segmentation — powering automation and quality control.

The Production Pipeline

1. Data Engineering Collect, clean, and label high-quality data. Handle missing values, imbalance and
leakage. Version datasets and track their provenance.

2. Feature Engineering and Pipelines Transform raw data into model inputs. Build reproducible feature
pipelines that produce identical results in training and serving.

3. Model Training and Evaluation Choose appropriate algorithms, tune hyperparameters, and evaluate
against metrics that matter for the business. Guard against overfitting using cross-validation and held-out
sets.

4. Serving and Deployment Deploy models via batch jobs, online inference APIs, or edge devices. Manage
versions, provide schema validation, and design for low-latency and high-throughput requirements.

5. Monitoring and Maintenance Models drift as data changes. Track performance, data distribution and
latency in production. Set alerts for drift and retrain on a schedule or on significant distribution shift.

Key Considerations

- Bias and fairness: biased data produces biased models; audit fairness - Explainability: understand and
document how decisions are made - Cost and latency: serving models in real time has infrastructure costs -
Governance: define clear policies for model use, ownership and review
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Machine learning amplifies engineering capability but is not magic. Define a clear problem, secure good data,
and iterate through the pipeline with the same rigor as any software development effort.

Codingfigs engineers ship ML-powered features end to end — from data pipelines to model deployment and
monitoring.
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