‘THE BIG DATA REFINERY

i
d

DESIGNED FOR DATA £ NotebookLM

L L X . -
............. L, = 4 . T 7
L . i
- ..... A L e
: ; a ot =, o f ‘
i L - - = i
W ' ) g c
h ....”_. - !
- A P il e
g " - 4 —
. e T, T -
F e ﬁ. - T i
;. gt gas’ gl W
e e A h_”...q Fa
h.... F oy o

F S il i Fi
L N ......_.l..l...__...&...l...lnﬂhr.h...
-

NS o fehfed fof fdod L

S

Architectures, lifecycle stages, and
frameworks for processing efficiency.




FROM CHAOTIC RAW STREAMS TO
AUTOMATED, INTELLIGENT ACTION

: The Pipeline

The 5-Stage Lifecycle
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Engine 1: Ingestion Core _ Engine 2: Transformation Module Engine 3: Enrichment Reactor Engine 4: Analytics Engine Engine 5: Orchestration Hub Engine 6: Action Automator
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The 6 Core Frameworks




Stage 1: Data Extraction

Capturing and labeling raw, chaotic data streams.
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Stage 2: Data Transformation

Acting as the forge, modifying raw extraction into user-understandable formats
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Stage 3: Data Loading

% Automating ingestion via Big Data ETL to feed the centralized database.
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| Stage 4: Data Visualization & Bl Analytics

Exposing hidden attribute correlations and operational depth patterns.
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Executes what-if
analyses and
predictions on

transformed data.
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Answers fundamental

business growth and
‘ strategy questions. \
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Stage 5: Machine Learning Application :

Creating automated models that learn, evolve and adapt to new input autonomously.
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Distinct learning environments require specific algorithmic approaches.

Unsupervised Learning

Cluster B
| Input: Historical, labeled data. Input: Information without any historical labels.
! Mechanism: Uses data patterns to predict future Mechanism: Trained purely by the algorithm to
—= outcomes and identify new output labels. find hidden structures.

Reinforcement Learning

Input: No primary data inserted.

Mechanism: Decisions figured out via observations
and manipulated with a reward function.
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The Complete Lifecycle

A continuous loop from chaotic extraction to autonomous intelligence.
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Quantitative standards I Structured matrices Centralized databases Vast historical datasets
x enable structural fuel Big Data ETL. feed Bl what-if power autonomous
\ Chaotic transformation. Structural analyses. Bl & ML models. Autonomous
| Extraction Transformation Big Data ETL Analytics Intelligence
=l (Stage 1) (Stage 2) (Stage 3) (Stage 4) (Stage 5)
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The Tooling Ecosystem

Frameworks that power the processing pipeline.

&1 NotebookLM



The Titans of Processing

Spark’s analytics velocity versus Hadoop's distributed fault tolerance.

Apache Spark | - Apache Hadoop
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Lightning speed handling
of large datasets for fast
analytics queries.
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Built-in libraries: SQL queries,
graph processing, and ML models
via an easy-to-use API.

Sub-tasks distributed
to data nodes within a
Hadoop cluster.

Outcome: Low network
traffic and robust,
fault-tolerant processing
of any data type.
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Specialized Intelligence

Purpose-built architectures for qualitative research and risk processing.
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—> Best-in-class technology for qualitative
and combined methodologies analysis.

* Key Applications: Academia, market > Provides data processing services
research, and customer experience study. under a common platform,

allowing job completion with LB

significantly minimum programming.

Created by LexisNexis
! risk solutions.
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Scale and Speed

Fault-tolerant NoSQL storage paired with real-time computational computation

Apache Spark

Fast analytics queries
on large datasets.

Ko |

Apache Storm

Master-slave architectural computation.
Low latency real-time intelligence.

Apache Cassandra

NoSQL database built for
huge scalability.

Horizontal transfer across
clusters ensuring fault-tolerant
safety for businesses that cannot
afford data loss.
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The Big Data Tech Stack Matrix

A structured diagnostic matrix comparing framework architectures,
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advantages, and primary use cases for data processing.

Framework Architecture Type | Key Advantage Data Focus Primary Use Case |
. : e Complicated |
Apache Spark ML Anal E Lightning Speed SQL / Graph / ML |
pache Spar nalytics Engine ightning Spee / Graph/ WerkHows :
Java Open-Source Low Network |
Apache Hadoop Fault Tolerance Any Data Type . H
P Cluster At Traffic Needs |
: : : Meaningful o ; Academia / Market |
ATLAS. i Insight Engine Insights Qualitative / Mixed Remen et L___
Minimum : , Streamlined Job
HPCC Common Platform Programming Risk Solutions Completion B
Apache Cassandra | NoSQL Database | High Scalability | Horizontal Transfer Zergﬂgﬁéﬂigss -
Master-Slave Real-time
Apache Storm System Low Latency Large Volumes Intelligence 1
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