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      Module 6: Extensions and the Modern Landscape 

 

        Where Relational Theory Took Us 

Relational databases — with their tables, rows, and keys — gave us a powerful model 

for managing structured data. But as applications became global, real-time, and more 

varied, new database types emerged. 

These new systems didn’t discard relational theory… 

They built upon it, extending and adapting the core principles. 

 

    What Modern Databases Keep from Relational Thinking 

Even when you're no longer writing traditional SQL, you're still likely using: 

Relational Concept Still Present In... Why It Persists 

Tables or record-like 

rows 

Document DBs, Column 

stores 
Familiar, efficient structure 

Keys and references Graph DBs, JSON references Relationships still matter 

Transactions 
NewSQL, some NoSQL 

systems 

Atomicity and consistency are 

critical 

Declarative querying 
GraphQL, LINQ, BigQuery 

SQL 

Users don’t want to write full 

logic 

Relational logic continues to shape how we think about data integrity, consistency, and 

access — even in non-relational environments. 

 

        Meet the New Kids: NewSQL, NoSQL, and Graph DBs 

     NewSQL 

What it is: Distributed SQL with full ACID support 

Examples: Google Spanner, CockroachDB, TiDB 

Key Benefit: Scalability + strong consistency 

Best For: Apps that outgrow Postgres/MySQL but still need transactions 

    Think of NewSQL as: "The relational model, now with cloud-native muscles." 
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       NoSQL 

What it is: “Not Only SQL” — flexible models for fast, schema-free data 

Subtypes: 

• Key-Value (e.g., Redis) 

• Document (e.g., MongoDB) 

• Wide-Column (e.g., Cassandra) 

Why It Emerged: 

• Speed 

• Scale 

• Schema flexibility 

What It Keeps: 

• Indexed fields 

• Sometimes even SQL-like querying (e.g., N1QL in Couchbase) 

    Think of NoSQL as: "Use structure when it helps, drop it when it slows you down." 

 

  Graph Databases 

What it is: Data stored as nodes (entities) and edges (relationships) 

Examples: Neo4j, Amazon Neptune 

Why It’s Powerful: 

• Relationships are first-class 

• Great for social networks, fraud detection, recommendations 

What It Keeps: 

• Strong typing 

• Constraints 

• Query logic (via Cypher, SPARQL) 

    Think of Graph DBs as: “The relational model, flipped sideways for relationship-first 

logic.” 
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  Polyglot Persistence: Using the Right Tool for Each Job 

Polyglot persistence means using multiple kinds of databases in a single system — each 

doing what it’s best at. 

Example: A Ride-Sharing App 

Function Best Tool Why 

User Accounts Relational DB Structured, secure, transactional 

Trip History Document DB Flexible JSON storage, easy to update 

Route Optimization Graph DB Efficient path-finding 

Live Location Tracking Key-Value Store Blazing-fast read/write speed 

Logs and Analytics Data Lake + SQL Store everything, analyze later 

This hybrid approach balances structure, performance, and flexibility. 

 

        What Is a Data Lake? 

A data lake is a centralized storage repository that holds raw data in all its forms: 

• Structured (CSV, SQL tables) 

• Semi-structured (JSON, XML) 

• Unstructured (images, PDFs, log files, audio) 

Usually stored on cloud platforms like: 

• Amazon S3 

• Azure Data Lake 

• Google Cloud Storage 

Key Features: 

• Schema-on-read: Structure is applied only when data is accessed 

• Highly scalable and inexpensive 

• Used for AI/ML pipelines, big data exploration, and long-term storage 

    Think of a data lake as: “The attic where you dump everything — and install a 

spotlight when you need to find something.” 
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       Data Lake vs. Data Warehouse 

Feature Data Lake Data Warehouse 

Data Type 
Raw, unstructured, semi-structured, 

structured 
Structured and cleaned 

Schema 
Schema-on-read (applied at query 

time) 

Schema-on-write (applied before 

loading) 

Storage 

Format 

Stores anything — logs, video, 

JSON, images 

Stores data in rows, tables, and 

columns 

Ingestion 

Speed 
Fast (minimal prep required) 

Slower (data must be transformed 

first) 

Cost Lower cost for bulk storage Higher cost, optimized for querying 

Best Use Case 
AI, ML, data science, raw log 

exploration 
BI reports, dashboards, KPI tracking 

Examples AWS S3, Azure Data Lake, Hadoop 
Snowflake, Amazon Redshift, 

Google BigQuery 

Everyday Analogy: 

• A data lake is like saving all your receipts, photos, voice memos, and notes in a 

big archive folder. 

• A data warehouse is like a cleaned-up Excel sheet that summarizes just the 

monthly totals for your accountant. 

Many modern systems use both: 

1. Ingest raw data into a data lake 

2. Clean and transform it 

3. Load it into a data warehouse for business reporting 
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      The Future: Is Relational Theory Still Enough? 

Let’s settle this clearly: 

Perspective Relational Theory is… Why 

Engineering 

Foundations 
Essential 

Teaches core integrity and logic 

principles 

Operational Scalability Sometimes insufficient 
Hard to scale ACID across 

continents 

Developer Agility Restrictive at times Rigid schemas can slow iteration 

Analytics and AI 
Foundational, but 

augmented 

Paired with lakes, streams, and 

graphs 

Relational theory is not obsolete — it’s foundational. 

Even systems that look nothing like SQL still rely on: 

• Data integrity 

• Logical modeling 

• Well-formed access patterns 

    Think of relational theory like classical physics. 

We still teach Newton — even if we now fly rockets. 

 

   Module 6 Recap 

Concept Why It Matters 

NewSQL ACID + Scale for modern SQL needs 

NoSQL Speed and flexibility for unstructured data 

Graph DBs Powerful relationship-based querying 

Polyglot Persistence Use the best tool for each data type 

Data Lakes Store and query everything without structure upfront 

Data Warehouses Cleaned, structured data for BI and reporting 

Relational Roots Still guide consistency, logic, and reliability 

 


