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1. Database Management System (DBMS)

Core Overview: Software that handles storage, retrieval, and management of data.
Real-World Analogy: A library building managed by a head librarian.

Enterprise Example: Enterprise HR records stored securely in a central system.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.

Written by Belltes Khoza Page 4



BELLTES ACADEMY | DATABASE MANAGEMENT SYSTEMS COMPLETE REFERENCE GUIDE
2. Relational Database (RDBMS)

Core Overview: A database that organizes data into tables linked by predefined relationships.
Real-World Analogy: A spreadsheet workbook where tabs link to each other using identical ID columns.

Enterprise Example: An e-commerce system matching customer IDs to order logs.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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3. SQL (Structured Query Language)

Core Overview: The standard declarative programming language used to manage relational databases.
Real-World Analogy: Ordering a specific meal from a restaurant waiter using a highly specific menu form.

Enterprise Example: Running a SELECT query to find all users who registered in the last 30 days.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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4. NoSQL (Not Only SQL)

Core Overview: Non-relational database systems designed for flexible schemas and distributed scaling.
Real-World Analogy: A collection of varied document folders in a filing cabinet instead of a rigid spreadsheet.

Enterprise Example: Storing user profile streams containing completely unpredictable attributes.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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5. ACID Properties

Core Overview: A set of properties (Atomicity, Consistency, Isolation, Durability) ensuring reliable transactions.

Real-World Analogy: A bank transfer where money must leave one account and arrive in another completely, or not at
all.

Enterprise Example: Processing a retail checkout balance transfer safely.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate . -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . f
y y persistent disk arrays.
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6. Data Schema

Core Overview: The logical blueprint or structural design of how a database is constructed.
Real-World Analogy: An architectural blueprint detailing the exact layout and dimensions of house rooms.

Enterprise Example: Defining a database structure with user, order, and payment layout models.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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/. Data Dictionary

Core Overview: A centralized repository containing metadata about database structure, types, and permissions.
Real-World Analogy: An instruction manual explaining what every symbol on a complex dashboard stands for.

Enterprise Example: System tables describing column data types and character limitations.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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8. Three-Schema Architecture

Core Overview: Separation of database views into External (User), Conceptual (Logical), and Internal (Physical) levels.

Real-World Analogy: A car where passengers see the seats, mechanics see the engine layout, and manufacturers see
raw parts.

Enterprise Example: Decoupling frontend web apps from the underlying physical storage drives.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate . -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . f
y y persistent disk arrays.
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9. Data Independence

Core Overview: The ability to modify a schema definition at one level without affecting higher levels.
Real-World Analogy: Upgrading a car's fuel tank structure without requiring the driver to learn a new steering wheel.

Enterprise Example: Moving physical data files to a new drive array without rewriting SQL code.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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10. Entity-Relationship (ER) Diagram

Core Overview: A visual model mapping real-world entities, attributes, and their operational bonds.
Real-World Analogy: A family tree diagram showing individuals, traits, and exact marriage or birth connections.

Enterprise Example: Designing database structures visually before executing SQL build code.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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11. Primary Key

Core Overview: A unique identifier column that guarantees every record in a table is entirely distinct.
Real-World Analogy: A citizen's national identification number or passport number.

Enterprise Example: Assigning an auto-incrementing integer identifier to a customer profile registry.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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12. Foreignh Key

Core Overview: A column referencing a Primary Key in another table to establish an active relationship.
Real-World Analogy: A luggage claim ticket linking a passenger's hand to a specific bag in the cargo hold.

Enterprise Example: Linking an order record to a specific customer profile using a CustomerID attribute.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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13. Composite Key

Core Overview: A combination of two or more columns that together uniquely identify a specific table row.
Real-World Analogy: A concert ticket requiring both a Section number and a Seat number to identify your place.

Enterprise Example: Using both StudentID and CourselD to uniquely identify an enroliment row.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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14. Database Normalization

Core Overview: The process of organizing columns and tables to minimize data redundancy and dependencies.
Real-World Analogy: Organizing a cluttered kitchen by grouping tools strictly into distinct, specialized drawers.

Enterprise Example: Splitting a master invoice table into distinct Customer and Order tables.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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15. Denormalization

Core Overview: The strategic process of adding redundant data to speed up complex read execution times.

Real-World Analogy: Keeping a cheat sheet of frequently called phone numbers right on your desk instead of looking
them up.

Enterprise Example: Adding a precalculated OrderTotal column directly inside a Customer profile table.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate . -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . f
y y persistent disk arrays.
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16. Database Indexing

Core Overview: A data structure model built to accelerate data retrieval operations on a table.
Real-World Analogy: The index section at the back of a textbook allowing you to jump instantly to a page.

Enterprise Example: Creating a B-Tree index over an email column to speed up user login lookups.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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17. B-Tree / B+ Tree

Core Overview: Self-balancing search trees optimized for systems reading and writing large blocks of memory.
Real-World Analogy: A highly organized multi-tier filing system where doors guide you to cabinets, then drawers.

Enterprise Example: The default underlying storage structure for primary keys in MySQL InnoDB engines.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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18. Hashing

Core Overview: Transforming a string or key into a fixed-length value or index address for direct lookup.
Real-World Analogy: Valet parking where your ticket number points directly to the exact slot your car occupies.

Enterprise Example: Executing high-speed equivalence lookups using a memory-based hash index layout.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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19. Query Execution Plan

Core Overview: The internal sequence of steps generated by a database engine to execute a SQL statement.
Real-World Analogy: A GPS delivery route calculated by a navigation app before the driver turns the key.

Enterprise Example: Analyzing query efficiency using EXPLAIN prefixes in Postgres engines.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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20. Query Optimizer

Core Overview: The internal component that evaluates multiple execution paths and picks the cheapest plan.
Real-World Analogy: A travel agent comparing flights, trains, and buses to find the absolute cheapest itinerary.

Enterprise Example: Determining whether to use a full table scan or an available index path automatically.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.

Written by Belltes Khoza Page 23



BELLTES ACADEMY | DATABASE MANAGEMENT SYSTEMS COMPLETE REFERENCE GUIDE
21. Database Transaction

Core Overview: A sequence of one or more database operations treated as a single atomic unit of work.
Real-World Analogy: Booking an airline seat: selecting the chair and processing payment must happen together.

Enterprise Example: Transferring funds out of savings and into checking as an isolated block.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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22. Concurrency Control

Core Overview: Managing simultaneous operations to prevent data conflicts and inconsistencies.
Real-World Analogy: Traffic lights managing a busy four-way intersection to prevent vehicular collisions.

Enterprise Example: Preventing two users from buying the exact same concert ticket at the exact same millisecond.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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23. Deadlock

Core Overview: A situation where two or more transactions are stuck waiting indefinitely for each other to release
locks.

Real-World Analogy: Two people meeting in a narrow hallway, each refusing to step aside for the other to pass.

Enterprise Example: Transaction A locking Table 1 and waiting for Table 2, while Transaction B does the reverse.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate . -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . f
y y persistent disk arrays.
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24. Two-Phase Locking (2PL)

Core Overview: A concurrency protocol ensuring serializability by using a growing (locking) and shrinking phase.
Real-World Analogy: Picking up all your required groceries first, then checking out without adding anything else.

Enterprise Example: Guaranteeing safe transaction schedules by acquiring locks before releasing any current holds.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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25. Write-Ahead Logging (WAL)

Core Overview: A technique where changes are written to a secure log file before being applied to the database.
Real-World Analogy: A pilot logbook where flight parameters are written continuously before completing maneuvers.

Enterprise Example: Recovering uncommitted transactions safely from a disk log after an abrupt system crash.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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26. Data Warehouse

Core Overview: A centralized repository constructed for analytical reporting and historical data query processing.
Real-World Analogy: A massive regional distribution hub storing goods over years, built for long-term review.

Enterprise Example: Consolidating ten years of retail sales logs into a snowflake schema for annual forecasting.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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27. OLAP vs. OLTP

Core Overview: OLTP handles real-time operations; OLAP handles complex analytical data exploration.
Real-World Analogy: A cash register processing sales (OLTP) versus corporate HQ analyzing yearly trends (OLAP).

Enterprise Example: Running live banking ATM networks (OLTP) vs calculating quarterly risk projections (OLAP).

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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28. Database Sharding

Core Overview: A horizontal partitioning architecture that splits data across completely separate database instances.
Real-World Analogy: Splitting a massive dictionary into 26 distinct volumes, each stored on a separate shelf.

Enterprise Example: Routing users with IDs 1-1Million to Server A, and IDs 1M-2M to Server B to balance massive
loads.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate . -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . f
y y persistent disk arrays.
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29. Database Replication

Core Overview: The practice of copying data across multiple connected servers to ensure high availability.
Real-World Analogy: Printing multiple exact copies of a backup document and distribution to different branch offices.

Enterprise Example: Maintaining a Master database node that syncs updates immediately to three Read-Replica
servers.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate . -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . f
y y persistent disk arrays.
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30. Distributed Database

Core Overview: A database system spread across multiple physical locations, connected via a network.
Real-World Analogy: A multinational firm keeping regional offices with local logs that sync to a global network.

Enterprise Example: Running a multi-region deployment spanning across the US, Europe, and Asia simultaneously.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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31. Graph Database

Core Overview: A database model utilizing nodes, edges, and properties to store highly interconnected data.
Real-World Analogy: A visual map of a social network showing people as points and friendships as lines.

Enterprise Example: Powering a recommendation engine for fraud ring detection or friend suggestions.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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32. Document Store

Core Overview: A type of NoSQL database that stores data as semi-structured document formats (JSON/BSON).
Real-World Analogy: A digital folder filled with tax forms, where each form can contain varying line items.

Enterprise Example: Using MongoDB to store varied product catalogs with dynamically differing attributes.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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33. Key-Value Store

Core Overview: A highly performant dictionary database model mapping distinct keys to opaque data blocks.
Real-World Analogy: A coat check room where a unigue numbered ticket brings back a specific item instantly.

Enterprise Example: Utilizing Redis to store temporary web session data with ultra-low sub-millisecond latency.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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34. Time-Series Database

Core Overview: A database engine optimized for handling pairs of time stamps and associated data streams.
Real-World Analogy: A continuous paper roll inside a seismograph recording earthquake vibrations second by second.

Enterprise Example: Storing millions of continuous temperature sensor data feeds from industrial factory machinery.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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35. In-Memory Database

Core Overview: A system that relies primarily on main memory (RAM) instead of hard disks for data storage.
Real-World Analogy: Keeping active notes on a dry-erase whiteboard instead of archiving them away in a file cabinet.

Enterprise Example: Running critical, real-time financial trading ledgers where disk delays are unacceptable.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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36. Stored Procedure

Core Overview: A precompiled collection of SQL statements stored and executed directly on the server side.
Real-World Analogy: Creating a custom macro button in an application that performs ten routine steps automatically.

Enterprise Example: Wrapping complex month-end accounting calculation routines inside a single server-side script.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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37. Database Trigger

Core Overview: A procedural block of code that executes automatically in response to specific table events.
Real-World Analogy: A home burglar alarm that sounds automatically the moment a window pane is cracked.

Enterprise Example: Automatically generating an audit trail record whenever a user updates an account balance.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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38. View (Virtual Table)

Core Overview: A dynamic virtual table composed of a pre-saved SQL query results block.
Real-World Analogy: Looking through a window that reveals only specific allowed sections of an inner courtyard.

Enterprise Example: Exposing a restricted subset of employee data that excludes salary fields to general staff.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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39. Cursor

Core Overview: A control structure enabling traversal over the individual records of a database query result set.
Real-World Analogy: A finger pointing line-by-line down a printed ledger sheet to read values one by one.

Enterprise Example: Processing a complex procedural loop inside a stored routine row by row.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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40. Data Migration

Core Overview: The systematic process of transferring data between storage types, formats, or database designs.

Real-World Analogy: Packing up an entire house into boxes and moving everything into a brand-new custom layout
home.

Enterprise Example: Upgrading an outdated on-premise legacy database system onto a modern cloud native provider.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate . -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . f
y y persistent disk arrays.
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41. Database Isolation Levels

Core Overview: Settings defining the degree to which changing data is visible to other concurrent transactions.
Real-World Analogy: Varying thickness of frosted glass office walls defining what onlookers can see inside.

Enterprise Example: Setting a session to Read Committed to prevent reading dirty, uncommitted transaction rows.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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42. Dirty Read

Core Overview: A concurrency anomaly where a transaction reads uncommitted changes made by another
transaction.

Real-World Analogy: Acting on a rumor written on a whiteboard before the manager approves or erases the text.

Enterprise Example: Reading an updated checking balance that is rolled back a millisecond later due to a failure.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate . -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . f
y y persistent disk arrays.
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43. Phantom Read

Core Overview: An anomaly where a query retrieves different rows at separate times due to concurrent inserts.
Real-World Analogy: Counting members in a room, blinking, and finding new people suddenly standing in the corner.

Enterprise Example: Running a range summary query twice and getting a different row count due to a concurrent
insert.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate . -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . f
y y persistent disk arrays.
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44. Database Connection Pooling

Core Overview: A cache of database connections maintained so connections can be reused.
Real-World Analogy: A fleet of taxis waiting at a hotel stand instead of building a new car for every guest.

Enterprise Example: Configuring an application server to keep 50 active open connections ready for incoming web
traffic.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate . -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . f
y y persistent disk arrays.
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45. Role-Based Access Control (RBAC)

Core Overview: Restricting database access permissions based on assigned user roles within an organization.
Real-World Analogy: Security badges granting keycard entry only to specific floors based on job position.

Enterprise Example: Granting ‘Analytics' roles SELECT access while restricting INSERT actions to 'Application’ roles.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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46. Vector Database

Core Overview: A database built to store and index high-dimensional machine learning vector embeddings.
Real-World Analogy: A library where books are grouped by deep semantic concepts rather than alphabetical titles.

Enterprise Example: Storing LLM embeddings to power high-speed semantic search workflows across documents.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.

Written by Belltes Khoza Page 49



BELLTES ACADEMY | DATABASE MANAGEMENT SYSTEMS COMPLETE REFERENCE GUIDE
47. NewSQL

Core Overview: Modern database architectures seeking to provide NoSQL horizontal scalability alongside traditional
ACID features.

Real-World Analogy: Building a global bullet train network that retains the safety regulations of classical rail systems.

Enterprise Example: Deploying CockroachDB across global regions to support massive scale without risking integrity.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate . -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . f
y y persistent disk arrays.
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48. Object-Relational Mapping (ORM)

Core Overview: A development technique for converting data between incompatible type systems in OOP and
databases.

Real-World Analogy: A universal translator converting spoken words directly into perfectly formatted text documents.

Enterprise Example: Using Hibernate or SQLAIchemy to query tables using object-oriented code syntax.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate . -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . f
y y persistent disk arrays.
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49. Database Partitioning

Core Overview: Splitting a single large table's rows or columns into smaller independent physical pieces.
Real-World Analogy: Dividing a single thick archive binder into twelve individual folders, one folder per month.

Enterprise Example: Partitioning a sales ledger table by Year so old data can be archived independently.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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50. Checkpointing

Core Overview: The process of flushing dirty database memory blocks onto physical disk storage permanently.
Real-World Analogy: Saving your progress in a video game so you don't lose data if the system power goes out.

Enterprise Example: Periodically syncing memory buffers to disk to shorten subsequent crash recovery timelines.

Technical Parameter Matrix Specification Operational Value

Performance Overhead Variable depending on indexing structure and layout optimization keys.

Highly dependent on vertical hardware scaling vs modern distributed clustering

Scalability Ceiling matrices

Governed entirely by active session isolation thresholds and internal locking

Concurrency Safety Level .
mechanisms.

Minimised systematically via classical normalisation forms or strategically expanded

Data Redundancy Rate ) -
via denormalisation plans.

Operates dynamically across memory caching pools, logic execution engines, and

Primary Architectural Layer . :
persistent disk arrays.
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