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Value of data over time

https://www.cio.com/article/3314742/trends-in-big-data-and-artificial-intelligence-data.html

React Learn

https://www.cio.com/article/3314742/trends-in-big-data-and-artificial-intelligence-data.html
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Today’s DIY stream solutions are complex

BATCH PIPELINE

INGEST REAL-TIME PIPELINE
ETL

Sensors

App logs

Mobile devices

SILOED, REAL-TIME 
BATCH, & INTERACTIVE 

ANALYTICS

INFRASTRUCTURE / PLATFORM MANAGER 

1. Security of Data and Projects
2. Manual Scaling of Platform as data and demand grows

DATA SCIENTIST + APP DEVELOPER 

§ Application Development and Deployment is complex for the 
different paths in the data pipeline.
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Stream: A First-Class Data Primitive

FILE

OBJECT

STREAM

DATA
First
DATA
First
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INTERACTIVE 
ANALYTICS

BATCH
PIPELINE

REAL-TIME
PIPELINE

INGESTION 
ENGINE

Manufacturing flow

Decoiler Leveler

Lubricator

Press

Industrial Sensor Data Anomaly Detection
DIY Lambda Architecture

MANUFACTURING ANOMALY DETECTION

Offline cold historic data is in flat files 
for analysis and model generation

Batch processing 
delivers delayed results

Real-time programs are very 
different from historical batch data

Produces approximate answers 
(e.g. not exactly-once guarantees) 
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UNIFIED
ANALYTICS

UNIFIED 
PROCESSING

INGESTION 
ENGINE

Long-term Storage

Manufacturing flow

Decoiler Leveler

Lubricator

Press

Transparently store and play 
back streams as requested 

by applications

Unified data ingestion to seamlessly capture 
different feeds (IoT events, video, logs) 

Single application for both historical 
and real-time analysis

Industrial Sensor Data Anomaly Detection
MANUFACTURING ANOMALY DETECTION
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Streaming Storage
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Architectural Streaming Goals
A. Durable Unbounded Data Streams

– Data is replicated and persisted to disk before being acknowledged

B. Low-Latency Response AND Long-term Storage
– Tier 1 Cache for fast real-time reads, < 10ms writes
– Long-term (Tier 2) Storage should provide transparent access to unlimited 

historical data 

C. Strict ordering guarantees, Exactly-once semantics & 
Transactions
– In-Order and exactly-once of events guaranteed 
– SQL-like Rollback and Commit transactions within data streams

D. Enterprise Scale, Performance and Support
– Support Tens of Millions of streams
– Dynamic partitioning of streams based on load and throughput SLO
– Size is not bounded by the capacity of a single node
– Can easily develop and deploy production solutions
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Storage Types

Traditional Apps/Middleware Streaming Apps/Middleware

BLOCKS
• Structured Data
• Relational DBs

FILES
• Unstructured Data
• Pub/Sub
• NoSQL DBs

OBJECTS
• Unstructured Data
• Internet Friendly (REST)
• Scale over Semantics
• Geo

LOGS
• Append-only 
• Low-latency
• Tail Read/Write
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The Importance of Log Storage
The Fundamental Data Structure for Scale-out Distributed Systems

APPEND-ONLY LOG

x=5 z=6 y=2 x=4 a=7 y=5… …

older newer

High Throughput

catch-up reads

Low Latency

tailing reads writes
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Historical File/Object vs Stream Data Primitive

A
P
I

Historical 
Streaming 

Application(s)

Historical Batch 
Application(s)

Byte Stream
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Transparent Auto-Scaling

A
P
I

Streaming 
Application(s)

Auto-Scaling Ingestion

• Still guarantees in-order events
• Scales up & down based on ingestion rates
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Developing with Streams
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Use-Cases
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Manufacturing 
Defect Detection Event Safety and Security

Real-time sports 
analysis and statistics

Smart Cities, Smart Hospital IoT

Healthcare Patient 
Monitoring and Prediction

Real-time Drone 
Streaming

Predictive Maintenance

Anomaly Detection

Fraud Detection

Connected Cars

IT Network Congestion 
and Failure prediction

Transaction ETL and 
Compliance

Transportation/Logistics 
mapping and monitoring

© Copyright 2018 Dell Inc.15

Streaming Data Platform
Uses Cases

Retail behavior prediction
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UNIFIED
ANALYTICS

UNIFIED 
PROCESSING

INGESTION 
ENGINE

Long-term Storage

Manufacturing flow

Decoiler Leveler

Lubricator

Press

Transparently stores and 
plays back streams as 

requested by applications

Unified stream concept seamlessly captures 
different feeds (IoT events, video, logs) 

Single application for both historical 
and real-time analysis

Industrial Sensor Data Anomaly Detection
MANUFACTURING ANOMALY DETECTION
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Video stream

Telemetry

Drone fleet

UNIFIED
ANALYTICS

UNIFIED 
PROCESSING

INGESTION 
ENGINE

Long-term Storage

• Parallel unbounded streams of video, images, and telemetry. 
• Either true byte streams or image events
• Object Detection and Meta data creation

Unified batch and real-time applications easier to 
develop and maintain

Near infinite “DVR” of video 
streams and telemetry

VIDEO ANALYTICS

Unbounded Data Streams
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UNIFIED
ANALYTICS

UNIFIED 
PROCESSING

INGESTION 
ENGINE

Long-term Storage

• Unified batch and real-time applications easier 
to develop and maintain

§ Near-infinite retention allows 
apps to leverage live streaming 
and/or historical data in exactly 
the same way

FINANCE ANOMALY AND PATTERN DETECTION

Exactly once, high consistency transactions 

Business Financial
Institution Users

§ Portfolio Risk Management
§ Fraud Detection and Anomaly Detection
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§ Auto scales ingestion as data ebbs and flows
§ Ensures maximum performance without 

wasting resources.

§ Granular security allows 
enterprises to isolate teams 
and protect their data 

§ Guaranteed exactly-once 
semantics and ordering
simplifies stateful application 
development and time

Finance

Logistics

Engineering

Engineering Video & Telemetry stream

Finance daily batch jobs

Transportation real-time IoT events

UNIFIED
ANALYTICS

UNIFIED 
PROCESSING

INGESTION 
ENGINE

Long-term Storage

§ Different teams have differing data types and patterns
§ Securing the Teams & Streams is critical
§ Balanced Auto-scaling is key to production use-cases

Multiple Teams & Use-Cases 
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INGEST & 
STORAGE

Pravega

STREAMING DATA PLATFORM SOFTWARE
Secure | Integrated | Efficient | Scalable

REAL-TIME & 
HISTORICAL 
BUSINESS 
INSIGHTS

PERSISTENT 
STORAGE

Isilon

UNIFIED ANALYTICS

Flink Spark <∙∙∙>

SQL
Java
Scala

Data
Scientist

Job

JobJob

Architectural deep dive
Streaming Data Platform

ECS Kubernetes




