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Smart City traffic use-cases

Traffic Throughput and Safety

* Maximize traffic throughput
* Analyze traffic patterns at intersections
* Vehicle count, speed, queue length, etc. —
breakdown by vehicle class, intersection,
time periods, direction, lane etc.
* Volume-Capacity Ratio
* Increase Safety
« Detect dangerous patterns: DU
* Near misses
e Jaywalking persons
* Yellow-light dilemma zone

ability
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Batch analytics - for Traffic Engineers:
* Optimize traffic lights, lanes
* Optimize location of fire stations
Real-time — intervention & automation:
* Service car to check up on unexpected traffic events
* Avoid yellow-light dilemma
* Emergency vehicle routing
e The future is CAV
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Interfaces
Uls and APIs

Machine Learning

Kylin
real-time
aggregations

Event pre-
processing
Spark Streaming /
Microservices




Why do we need a
specialized tool?

Previous approaches:
*  On-the-fly queries with Presto

NOT REAL TIME

* Custom data aggregation jobs
Apache Kylin™ TOO MUCH
CUSTOM CODE




Why Kylin?

Distributed system that can
scale to streaming Big Data
Maintainability

Maturity

Apache Kylin™




Visualizations

I Query server
C

Historical server

Immutable
cube
segments in

Distributed
Storage
(HBase)

ombines
Real-time and Historic data

Precalculated segments

Real-time server

Latest cube
segments
In-memory

Source events






loT Reality: Late events

Streaming

aggregations
in real life

Note: Late event support is a question of the end-
to-end pipeline
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* Not aware of any...

» Still not a managed service...

Hosting &

O pe ratiOnS e Still not a managed service...




AWS Deployment — PoC setup

EMR Master

Kylin Query Server Kylin Streaming
_ : Receiver
Kylin Streaming Coord.

EMR Core EMR Core
HBase RegionServer HBase RegionServer

Hadoop MR Hadoop MR

S3
HBase state (cubes)

Design goal: stateless EMR

clusters

* Persistent data in HBase = S3

e Persistent metadata in Hive
Metastore = Aurora

Infrastructure Automation
e Terraform



AWS Deployment — Initial PROD setup

AWS EKS Design goal: stateless EMR
. clusters

Kylin Query Server e Persistent data in HBase = S3
Kylin Job Server HBsee master * Persistent metadata in Hive

Metastore = Aurora

Kylin Streaming Coordinator EMR Core

HBase RegionServer
Hadoop MR

Strg"r:mg Strg'f:mg Infrastructure Automation
e e Terraform

Receiver Receiver
HBase RegionServer
Replica set Replica set Hadoop MR

S3
HBase state (cubes)




AWS Deployment —Scaled & HA
PROD setup

EMR
AWS ELB HBase cluster

EMR Master EMR Master
Kylin Query Kylin Query HBase master HBase master
server Server EMR Core EMR Core

) Hadoop MR Hadoop MR
Kylin Job Server Kylin Job Server

Kylin Streaming Kylin Streaming EMR
Coordinator Coordinator Cube build cluster
AWS EKS EMR Master EMR Master

Kylin Streaming Kylin Streaming
Receiver Receiver EMR Core EMR Core

Hadoop MR Hadoop MR
Kylin Streaming Kylin Streaming

Receiver Receiver EMR Core EMR Core

Hadoop MR Hadoop MR

S3
HBase state (cubes)

Design goal: stateless EMR

clusters

* Persistent data in HBase = S3

e Persistent metadata in Hive
Metastore = Aurora

Infrastructure Automation
e Terraform



Cube deployment pipeline

Cubes are not defined by code
but assembled on a Ul

How does this fit into a SDLC?
* Builds / releases

* Dev/test/ prod
environments

 Roll out tested releases to
PROD
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Takeaways

Big Data tools moving towards higher levels of
abstraction and real-time analytics

Kylin replaces a lot of custom development

Efficient calculations with intelligent optimizations

You will still need a lot of automation

Move all state to PaaS storage ©



