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A perfect world…
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Data Warehouse

RAW

• it's landed in RAW
• 100% cloud based
• Main data warehouse.
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In a perfect world…

Device’s readings, 
sensor data activity 
across the service

This data is written 
into our pipeline 

Data movement

Data access

RL

Report layer

• Bootstrapping
• Aggregating
• Summarized

DW
• Transformed &
• landed into a data 

warehouse

Fast access storing
data is made available for 
data visualization tools.

Customers

.js

Data Visualization 
tools

Bigdata processing
pipeline tools
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Data at Scale

DW storage

pipeline

1+ billion messages 
written
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The reality…
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But in reality…

Device’s readings, 
sensor data activity 
across the service

This data is written 
into our pipeline 

Data movement

Data access

RL

Report layer

• Bootstrapping
• Aggregating
• Summarized

DW
• Transformed &
• landed into a data 

warehouse

Data Warehouse

RAW

• it's landed in RAW
• 100% cloud based
• Main data warehouse.

Fast access storing
data is made available for 
data visualization tools.

Customers
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Data Visualization 
tools

.jsBigdata processing
pipeline tools
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Source : 
https://hackernoon.com/_next/image?url=https%3A%2F%2Ffirebasestorage.googleapis.
com%2Fv0%2Fb%2Fhackernoon-app.appspot.com%2Fo%2Fimages%252FwMbJVdeG
T1X6HWDd10iTNCjtlsF3-q73p3u3u.jpeg%3Falt%3Dmedia%26token%3Dc92feb45-cd0
a-4954-9bb1-0f78905b4270&w=1920&q=75 

https://hackernoon.com/_next/image?url=https%3A%2F%2Ffirebasestorage.googleapis.com%2Fv0%2Fb%2Fhackernoon-app.appspot.com%2Fo%2Fimages%252FwMbJVdeGT1X6HWDd10iTNCjtlsF3-q73p3u3u.jpeg%3Falt%3Dmedia%26token%3Dc92feb45-cd0a-4954-9bb1-0f78905b4270&w=1920&q=75
https://hackernoon.com/_next/image?url=https%3A%2F%2Ffirebasestorage.googleapis.com%2Fv0%2Fb%2Fhackernoon-app.appspot.com%2Fo%2Fimages%252FwMbJVdeGT1X6HWDd10iTNCjtlsF3-q73p3u3u.jpeg%3Falt%3Dmedia%26token%3Dc92feb45-cd0a-4954-9bb1-0f78905b4270&w=1920&q=75
https://hackernoon.com/_next/image?url=https%3A%2F%2Ffirebasestorage.googleapis.com%2Fv0%2Fb%2Fhackernoon-app.appspot.com%2Fo%2Fimages%252FwMbJVdeGT1X6HWDd10iTNCjtlsF3-q73p3u3u.jpeg%3Falt%3Dmedia%26token%3Dc92feb45-cd0a-4954-9bb1-0f78905b4270&w=1920&q=75
https://hackernoon.com/_next/image?url=https%3A%2F%2Ffirebasestorage.googleapis.com%2Fv0%2Fb%2Fhackernoon-app.appspot.com%2Fo%2Fimages%252FwMbJVdeGT1X6HWDd10iTNCjtlsF3-q73p3u3u.jpeg%3Falt%3Dmedia%26token%3Dc92feb45-cd0a-4954-9bb1-0f78905b4270&w=1920&q=75
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About me

● Head of Engg @ Roambee

● Can write code

● Run for fun

https://www.linkedin.com/in/shaileshmangal/ 

@sxm20 
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2017

2022

https://www.linkedin.com/in/shaileshmangal/
https://www.linkedin.com/in/shaileshmangal/


Today’s 
agenda

● About Roambee

● Architecture

● Classic Approach

● Pipeline challenges

● Use of Apache Beam 

● Road Ahead
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Introducing Roambee
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Its all about the Bee
● 10s Device Types

● 100s of Services

● 100,000s of Bees

● 1,000,000s of Sensors

● 1,000,000,000 of Messages
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Data anywhere, at anytime…*
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*almost in anything.
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Problems we solve
● Real time visibility

● Operational control thro’ Exception signals

● Lane & Transporter Analysis

● Location Intelligence
○ Multimodal ETA

○ Stoppage Analysis

● Outlier detection

● Risk prediction & Prevention

● Demand prediction
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Classic Pipeline Architecture
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RDBMS

NoSQL

SOURCE

APIs

Query Aggregate Load

Datawarehouse

Dashboard

Index

Optimizer
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Technology Exploration
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© apatheticlemming



Austin, 2022

Function Library
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Databases

Transformation

API

Fetch Collect - Split - Group Store

Storage

Datawarehouse

Data Mart

Dashboards ML Models

Pipeline Using BEAM
Input
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Communication Recency
Pipeline

|  “Get Latest Bees”, JdbcIO.<String>read()

|  “Get Msg for Each Bee”, ParDO(CassandraIO.<BeeMsg>read())

|  "Flattering all messages", FlatMapElements.via(InferableFunction<KV<String, 
List<BeeMsg>>, Iterable<BeeMsg>>())

|  "Partitioning by Geo Tech", Partition.of(n, new Partition.PartitionFn<BeeMsg>())

|  “Group by Msg Recency”, WithKeys.of(“Location Tech”) ⇒  GroupByKey 

|  “Write count”, FileIO.Write(options.getOutput() /*Count*/)

18750 
Bees

4725000
GPS

2025000
GSM

4252500
OnTime

472500
Backdated



Why we chose 
BEAM

From python to Beam
>2d → < 1hr

● Simple Programming Model

● Clean documentation

● Native support for Batch and 

Streaming

● Choice of dev Language

● Testability

● Choice of deployment
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Analysis
● Movement Pattern Analysis
● Geofence Elasticity
● Stoppage Patterns

○ Stop Time 
○ Stop Frequency

● Travel mode
○ Airline Performance
○ Transporter performance

● Dwell Time
○ Port Dwell
○ Warehouse Dwell
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Questions?
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https://www.roambee.com 
@sxm20

https://www.linkedin.com/in/shaileshmangal/ 

https://www.roambee.com
https://www.linkedin.com/in/shaileshmangal/
https://www.linkedin.com/in/shaileshmangal/

