
CloudTaxi Scenario(Illustrative)
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• An imaginary ride-share application (fictitious)
• Quickly popular with innovative and customer 

friendly features
• Leveraging on-premise datacenter
• Technology Stack:

• Java based Mobile/Web Applications
• RDBMS – Oracle database 

Challenges faced
• High licensing costs
• High operations complexity (Capacity 

planning, provisioning and management)
• Not able to scale quickly for peak (e.g. 

sporting events, week ends demand sudden 
spike in the taxi booking)

• Increased Security  / compliance 
governance requirements

• Plan to expand to global markets



CloudTaxi DataModel
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CloudTaxi Key Use Cases
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• Request for Rides
• GPS Tracking
• Driver Mapping
• Trip completion

Ability to cater surge traffic 
10x

1. Estimate the total billing 
amount per billing cycle

2. Deduct commissions /taxes
3. Make Payment for Drivers

Rider/Driver
Registration

Billing and 
Payment 

processing

Taxi
Booking and 
Management

Reporting and Analytics

• Registration Verification and 
Validation

• Authentication
• Profile updates

• Generate periodic reports
• Downstream/ upstream feeds for 

analytics   

Geo-tracking

Faster driver confirmation 
/ Mapping

Zero downtime for app

Reference data 

ACID

Batch processing

Complex Queries



Why NoSQL for Taxi Booking use case
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Key Advantages

• OLTP at Scale - Scale horizontally
• Key-Value lookup
• Instantiated views
• Flexible schema
• Denormalized

Traditional SQL NoSQL
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Scale out to many 
shards (e.g. DynamoDB: 
partitions) 



Service Overview: Amazon DynamoDB

Performance at scale
Handles millions of requests per second
Delivers microsecond latency
Automated global replication

Enterprise ready
ACID transactions
Encryption at rest
On-demand backup and restore

Serverless
Maintenance free
Auto scaling
On-demand capacity mode

Fast and flexible NoSQL database service for any scale



Performance at scale
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Only 1 millisecond variance

Consistent low latency

Millions of requests per second

High request volume



CloudTaxi Data Modeling  - Taxi Booking
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Use case:  Trip booking and management
• Request  a trip by rider /Map the Driver
• Update the trip information
• Query the trips by Rider 
• Query the trips by Driver

Tenets of NoSQL Modeling
• Understand the use case
• Define the access patterns

• Read/Write workloads
• Query dimensions and aggregations

• Identify Primary Keys
• How will items be inserted and read?



Table in Amazon DynamoDB
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Mandatory
Key-value access pattern
Determines data distribution

Table

Items

Attributes

Partition
Key

Sort 
Key

Optional
Model 1:N relationships
Enables rich query capabilities

All items for key
==, <, >, >=, <=
“begins with”
“between”
sorted results
counts
top/bottom N values



Data Modeling in DynamoDB
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Relational Modeling : 
select * from trips, riders, 
drivers, trip status, ..
Where
rider_id=x
trip.riderid=riders.riderid
…….

Partition-key

Trip attributes
(de-normalized)

Table
Trips

riderid tripinfo Driver_id Attributes

Rider1@taxi.co
m

2019-09-
01T22:26:27,11

Driver18 ………..

Rider1@taxi.co
m

2019-09-
11T22:26:27,12

Driver99 ……………

Rider2@taxi.co
m

2019-09-
06T22:26:27,13

Driver89 ………..

Rider3@taxi.co
m

2019-09-
05T22:26:27,14

Driver44 ………….

Trips table

Sort key

driverrid tripinfo rider_id Attribute
s

driver18 2019-09-
01T22:26:27,11

rider1

Global Secondary Index 

table.get_item( Key={ 
‘riderid': rider1, ‘tripinfo': 
11#2019-09-
01T22:26:27,11
} )  

Query by driverid
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Lyft chose DynamoDB

To handle massive scale and bursts gracefully:
• In  more than 200 cities, >14M rides per month, 8 times 

traffic during peak hours

For mission-critical transactional data:
• The GPS location of all rides is tracked in the ride 

location-tracking system 

To handle rapid growth cycles with a small team:
• Deployed location-tracking system on DynamoDB

“DynamoDB is so simple to scale out. We only 
have two knobs. One for reads and one for 
writes.”

—Chris Lambert
CTO, Lyft



Why SQL for Billing and Payment use case
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Billing and Payment Workflow
For each driver
• Find the list of rides for the current billing cycle
• Estimate the total billing  (adjusting 

commissions, etc)
• Make the payment
• Complete it in one transaction ( all or nothing)
• Provide real-time reporting capabilities ( top N, 

group by analysis) for business users 

Key Advantages
• Lift and shift data
• No licensing cost
• Data is normalized and requires Joins
• Transactions involving multiple tables
• Relationships established via

keys enforced by the system
• Run it as a batch on a schedule/on-demand
• Scaling via Read replicas

PostgreSQL: Most Oracle-compatible open-source database


