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Data Stream Instant Delivery

Data streaming is continuous transmission.

Real-time data refers to d-ata ttht IS gene ra}'e‘d, /2 Y mediate Y moroved
processed, and analyzed immediately after it is | decision- il anomaly | customer ._I
created, with near-zero latency. "‘ "
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The engine of real-time systems
relies on four pillars.

Low Latency

Data is processed within ?\
milliseconds or seconds. vl

Continuous Flow

Uninterrupted arrival from
sensors, loT, social media,
and financial transactions.
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Immediate Insights l

Systems and organizations
react instantly to events as
they happen.

Scalability

The infrastructure natively
handles massive, fluctuating
volumes of incoming streams.




Shifting paradigms: Batch vs. Stream processing

Batch Metaphor Streaming Metaphor

Batch Processing Streaming Processing
1 Processing Time Scheduled/Delayed Real-time
2 Data Flow Collected in batches Continuous
3 Latency Higher Very low
4 Use Cases Historical analysis Live analytics
5 Analogy Filling buckets Flowing current
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The Real-Time Architecture Blueprint.

Data Sources Message Stream Storage Layer Visualization /
(Sensors, Apps, Brokers _, Processing Analytics
Devices) Engine (Dashboards,

Monitoring) |

e —

Storm, Spark,
Flink

Wiessage Storage Layer
Brokers _
Kafka, RabbitMQ NoSQL,

Cloud Storage
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Two distinct methods of real-time processing.

Stream Processing.

Data is processed
continuously as it arrives.

(Example: Live traffic
monitoring, banking fraud
detection).

Event Processing.

Systems respond only to |
specific triggers or events.

(Example: Automated alerts
when temperature exceeds a
critical threshold).
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Zooming in: The Processing Engine.

To understand how streaming mechanics
actually work, we follow the data into the
processing engine.

Spotlight on Apache Storm.

An open-source, distributed real-time
computation system designed specifically
for high-speed streaming data.
Capable of processing millions of
records per second.
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The Spout: The intake valve for the continuous stream.

The Spout serves as the source of the
Kafka data stream within Apache Storm. It
’LL. IEESS ECILL actively reads data from external
“ ! systems and structures it for the
internal pipeline.
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A Spout continuously ingesting a live
Databases

firehose of Twitter data via an API.
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The Bolt: The processing chamber.

THE BOLT

Once data is ingested, Bolts perform the actual
Example

computational tasks on the incoming stream. They can be

chained together to perform complex operations. A Bolt receives the raw Twitter

stream from the Spout and actively
[[Filtering]J [[Aggregatinn]J counts specific hashtags in real
time.

[ [Transformation] | [ [Machine Learning] |
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The Topology: Mapping the real-time factory floor.

B

A Topology is the complete, interconnected workflow of Spouts and Bolts. Data streams move through multiple processing nodes in
parallel, creating a high-throughput pipeline.

Processed in parallel

Topology

Visualized

Data enters .
instantly

Spout
(Twitter Data)

Filtering Bolt

Counting Bolt
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The Reality of Real-Time: Engineering for chaos.

Streaming Challenges Storm Features

Distributed Processing (Spreading |
the load across clusters).

Scalability (Expanding the
topology instantly).

Fault Tolerance (Automated
recovery of failed
processing nodes).

Real-Time Computation
(Processing entirely in memory).




Where the current flows: Real-world applications.
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Entertainment. Logistics.
Netflix recommendation Ride-sharing tracking
updates pushing systems matching
content instantly. : drivers in

-’ milliseconds.
Finance.
Stock market
T analytics and

IIII:_‘;U

high-frequency
sﬁ trading.
mni
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Security.
Smart home Cybersecurity
monitoring and monitoring and rapid
autonomous network anomaly
vehicles. detection.
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Moving from batches to the
continuous current.

Real-time stream processing is no longer an edge-case
architecture; it is the central nervous system of modern,
data-driven applications. By leveraging distributed engines
like Apache Storm, organizations capture, compute, and act
on data the exact moment it is born.

Stream processed successfully. End transmission.
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