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Agenda

• Begin with Azure Cosmos DB 

• Deep dive inside Azure Cosmos DB 

• Integrate with Azure Cosmos DB



Guaranteed speed 

and <10 ms latency 

anywhere

99.999% availability 

with zero RPO and RTO
Fully managed 

DBaaS experience

Supports “all” popular NoSQL databases as managed DBaaS that provides “limitless” 
scalability, low latency and 5-nines availability 

with financially backed SLAs 

Guaranteed <10 ms
latency backed by SLA. 
Automatic scaling with 

instant limitless 
elasticity.

Auto-sharding, auto-
scaling and auto-

indexing for blazing 
fast queries and low TCO

Guaranteed 99.999% 
availability, zero RPO & 
RTO, backed by SLA and 
enterprise-level security.

https://aka.ms/5whyCosmos

Support all popular 

NoSQL databases

Native and open API 
support for MongoDB, 

Cassandra, Gremlin 
data and models

API for 

MongoDB

SQL 

Core API

Azure Cosmos DB Highlight



1. Create Azure Cosmos DB Account with an API and a Capacity Model

2. Create Database and Container with a configuration of “Throughput” and “partition key”/”Shard key”

3. Connect from application to insert/update items.

When you begin with Azure Cosmos DB……



APIs in Azure Cosmos DB

Column-family
Database

Graph
Database

Document
Database

Key/Value
Store

Azure Cosmos DB for NoSQL
Azure Cosmos DB for MongoDB

Azure Cosmos DB for Table

Azure Cosmos DB for Apache Cassandra

Azure Cosmos DB for Apache Gremlin



APIs in Azure Cosmos DB



Create and use Cosmos DB with simple steps

1. Create Azure Cosmos DB Account with an API and a Capacity Model

2. Create Database and Container with a configuration of “Throughput” and “partition key”/”Shard key”

3. Connect from application to insert/update items.



TableGremlinCassandraMongoDBCore/SQL

LinkLinkLinkLinkLink.NET

LinkLinkLinkLinkLinkJava

LinkLinkLinkLinkLinkNode.js

LinkLinkLinkLinkLinkPython

LinkGo

LinkPHP

Quickstarts

https://docs.microsoft.com/azure/cosmos-db/create-table-dotnet
https://docs.microsoft.com/azure/cosmos-db/create-graph-dotnet
https://docs.microsoft.com/azure/cosmos-db/create-cassandra-dotnet-core
https://docs.microsoft.com/azure/cosmos-db/create-mongodb-dotnet
https://docs.microsoft.com/azure/cosmos-db/create-sql-api-dotnet
https://docs.microsoft.com/azure/cosmos-db/create-table-java
https://docs.microsoft.com/azure/cosmos-db/create-graph-java
https://docs.microsoft.com/azure/cosmos-db/create-cassandra-java-v4
https://docs.microsoft.com/azure/cosmos-db/create-mongodb-java
https://docs.microsoft.com/azure/cosmos-db/create-sql-api-java
https://docs.microsoft.com/azure/cosmos-db/create-table-nodejs
https://docs.microsoft.com/azure/cosmos-db/create-graph-nodejs
https://docs.microsoft.com/azure/cosmos-db/create-cassandra-nodejs
https://docs.microsoft.com/azure/cosmos-db/create-mongodb-nodejs
https://docs.microsoft.com/azure/cosmos-db/create-sql-api-nodejs
https://docs.microsoft.com/azure/cosmos-db/table-storage-how-to-use-python
https://docs.microsoft.com/azure/cosmos-db/create-graph-python
https://docs.microsoft.com/azure/cosmos-db/create-cassandra-python
https://docs.microsoft.com/azure/cosmos-db/create-mongodb-flask
https://docs.microsoft.com/azure/cosmos-db/create-sql-api-python
https://docs.microsoft.com/azure/cosmos-db/create-mongodb-go
https://docs.microsoft.com/azure/cosmos-db/create-graph-php


Agenda

• Begin with Azure Cosmos DB 

• Deep Dive Inside Azure Cosmos DB
• Capacity Mode

• Distribute and Scale Automatically

• Replica Globally & Multi Master

• Integrate with Azure Cosmos DB



Capacity Mode

Account

DatabaseDatabaseDatabase

DatabaseDatabaseContainer

DatabaseDatabaseItem



• Request Units (RUs) is a rate-based currency

• Abstracts physical resources for performing 

requests

• Key to multi-tenancy, SLAs, and cost 

efficiency

• Covers foreground and background 

activities

Provisioned Throughput is measured with RU

% IOPS% CPU% Memory

RU



• Normalized across various access 

methods

1 RU = 1 read of 1 KB item

• Each request consumes fixed RUs

• Applies to reads, writes, query, and 

stored procedures

RU is mapping to every 

operations

RU



Provisioned Throughput



Cosmos DB is distributed and scaled by Partition

Container

Scale Out



Physical Partition & Logical Partition

Container



RU is distributed on Partitions
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Auto Scale-out with storage growth

KJH432

FDS789

LPG543

QRT432

CNV654

XYZ999

ABC123

HJK789

DFG456

Container hash(pkValue)

78%

99%

83%



KJH432

FDS789

LPG543

QRT432

XYZ999

ABC123

HJK789

DFG456

Container hash(pkValue)

78%
83%

CNV654
41%

48%

Auto Scale-out with storage growth
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Auto Scale-out with Throughput Assign



Take the advantage of Automatic Distribute and Scale



Global Distribute （DR/HA/Multi Master）



Turnkey Global Distribution
• High Availability

• Automatic and Manual Failover

• Multi-homing API removes need for app 
redeployment

• Low Latency (anywhere in the world)

• Packets cannot move fast than the 
speed of light

• Sending a packet across the world under 
ideal network conditions takes 100’s of 
milliseconds

• You can cheat the speed of light – using 
data locality

• CDN’s solved this for static content

• Azure Cosmos DB solves this for dynamic content



System Topology (Partition = Replica Set)



Multi-Master

Perfect for Intelligent Cloud

and Intelligent Edge Applications

Write scalability around the world

Low latency writes around the world

99.999% High Availability around the world

Well-defined consistency models

Comprehensive conflict management



Replicating Data Globally



Replicating Data Globally



Put your data where your users are

Globally distributed applications using Azure Cosmos DB - Azure Example Scenarios | Microsoft Learn

Dataflow

1. User accesses the application through the dedicated client.

2. Azure Traffic Manager will route the user's connection to the best 

location for accessing the application, based upon a single or 

nested routing profiles.

3. In the landed region where the application is hosted the 

application will handle the session and the connection towards the 

database.

4. This application can range from a simple static page up until a 

microservices-oriented application hosted in Kubernetes for 

instance.

5. The connection between the application landscape and the Azure 

Cosmos DB is handled through an Azure Active Directory User who 

can pick up the Azure Cosmos DB keys in Key Vault.

6. Your application is aware of the nearest region and can send 

requests to that region by using the Azure Cosmos DB multi-

homing APIs. The nearest region is identified without any 

configuration changes. As you add and remove regions to and 

from your Azure Cosmos DB account, your application doesn't 

need to be redeployed or paused. The application continues to be 

highly available. Underneath the covers, Azure Cosmos DB will 

handle the global distribution and replication of the data based 

upon the number of defined regions. As an addition one should 

also benefit from the Automatic Failover option to fail over to the 

region with the highest failover priority with no user action should 

a region become unavailable. When automatic failover is enabled, 

region priority can be modified.

https://learn.microsoft.com/en-us/azure/architecture/solution-ideas/articles/globally-distributed-mission-critical-applications-using-cosmos-db


Agenda

• Begin with Azure Cosmos DB 

• Deep Dive Inside Azure Cosmos DB

• Integrate with Azure Cosmos DB
• Analytical Storage

• Change Feed

• Azure Function 

• Azure Cognitive Search

• Synapse link

• Power BI 

• Databricks

• Synapse 

• Azure Data Factory



Building Cloud Native Apps on Azure

Data flow

1. Deploy and manage containerized applications easily with a 

continuous integration and delivery experience (CI/CD), and 

enterprise grade security and governance.

2. Focus on your app, not the database, with a fully managed 

database as a service for PostgreSQL. With built-in high availability 

and the rich feature set of Postgres, you can build design modern 

experiences free from legacy constraints.

3. Offload database demands by managing sessions state and asset 

caching with Azure Cache for Redis

4. Alert based on key events such as location or user activity using the 

serverless compute platform of Azure Functions.

5. Push timely notifications directly to your users on their preferred 

service or medium.

6. Derive deep insights by analyzing your data with Azure Synapse 

Analytics, with natively integrated Apache Spark for big data 

processing and machine learning.

7. Monitor your application’s performance for degradation or 

anomalies, and auto-scale your application to changing 

performance requirements.

8. Track user interactions with you application at scale using Azure 

Cosmos DB. Easily scale to meet changing demand requirements 

with a fully managed NoSQL database.

9. Provide near real-time analytics and insight into user interaction by 

leveraging Azure Synapse Link for Azure Cosmos DB HTAP 

capabilities.

10. Finally, surface powerful visualizations of predictive, real-time, and 

historical transaction data using Power BI.



Data flow

1. IoT sensors and Edge devices send events as message streams 

through Azure IoT Hub to the analyze and transform layer. IoT Hub 

can store data streams in partitions for a specified duration.

2. Azure Databricks with Apache Spark Structured Streaming picks up 

messages from IoT Hub in real time, processes the data based on 

business logic, and sends the data to storage. Structured Streaming 

can provide real time analytics, such as calculating moving averages 

or minimum and maximum values over time periods.

3. Azure Cosmos DB stores device messages as JSON documents in 

the hot data store. Azure Cosmos DB can validate against JSON 

schemas from different device vendors. The storage layer also 

consists of:

• Azure Blob Storage. IoT Hub message routing saves raw 

device messages to Blob storage, providing an inexpensive, 

long-term cold data store.

• Azure SQL Database, to store transactional and relational 

data, such as billing data and user roles.

• Azure Synapse Analytics data warehouse, populated 

by Azure Data Factory, which aggregates data from Azure 

Cosmos DB and Azure SQL DB.

4. Microsoft Power BI analyzes the data warehouse.

5. The presentation layer uses data from the storage layer to build 

web, mobile, and API apps.

6. Whenever a new or updated device message arrives, Azure Cosmos 

DB change feed triggers an Azure Functions function.

7. The function determines whether the message requires a device 

action, like a reboot. If so, the function connects to IoT Hub by 

using the IoT Hub Service API, and initiates the device action. The 

function can initiate the action by using device twins, cloud to 

device messages, or direct methods.

Azure Cosmos DB in IoT workloads

Azure Cosmos DB in IoT workloads - Azure Solution Ideas | Microsoft Learn

https://learn.microsoft.com/en-us/azure/iot-hub/tutorial-routing
https://azure.microsoft.com/services/data-factory
https://learn.microsoft.com/en-us/azure/architecture/solution-ideas/articles/iot-using-cosmos-db


Analyze news feeds with near real-time analytics using image and natural language processing

News feeds with near real-time analytics - Azure Architecture Center | Microsoft Learn

Data flow

1. An RSS news feed acts as the generator that obtains data from a document or 

article. For example, with an article, data typically includes a title, a summary of the 

original body of the news item, and sometimes images.

2. A generator or ingestion process inserts the article and any associated images into 

an Azure Cosmos DB Collection.

3. A notification triggers an ingest function in Azure Functions that stores the article 

text in Azure Cosmos DB and the article images (if any) in Azure Blob Storage. The 

article is then passed to the next queue.

4. A translate function is triggered by the queue event. It uses the Translate Text API of 

Azure Cognitive Services to detect the language, translate if necessary, and collect 

the sentiment, key phrases, and entities from the body and the title. Then it passes 

the article to the next queue.

5. A detect function is triggered from the queued article. It uses the Computer Vision 

service to detect objects, landmarks, and written words in the associated image, 

then passes the article to the next queue.

6. A face function is triggered from the queued article. It uses the Azure Face API 

service to detect faces for gender and age in the associated image, then passes the 

article to the next queue.

7. When all functions are complete, the notify function is triggered. It loads the 

processed records for the article and scans them for any results you want. If found, 

the content is flagged and a notification is sent to the system of your choice.

At each processing step, the function writes the results to Azure Cosmos DB. Ultimately, 

the data can be used as desired. For example, you can use it to enhance business 

processes, locate new customers, or identify customer satisfaction issues.

https://learn.microsoft.com/en-us/azure/architecture/example-scenario/ai/news-feed-ingestion-and-near-real-time-analysis


Ready to build modern apps using the Azure Cosmos DB ?

Get started today!

Try Azure Cosmos DB free or 
use free-tier to get started

Learn Azure Cosmos DB optimization 
& best practices

Build your skills with learning 
modules

Read Cosmos DB
documentation

https://docs.microsoft.com/en-us/azure/cosmos-db/optimize-dev-test
https://azure.microsoft.com/en-us/resources/azure-cosmos-db-onboarding-best-practices/
https://docs.microsoft.com/en-us/learn/browse/?products=azure-cosmos-db
https://learn.microsoft.com/en-us/azure/cosmos-db/


Eva Zhao （趙陽）

Microsoft, Asia Data & AI Senior Specialist

Thank You

Microsoft Azure Taiwan
Facebook 官方粉專

Azure Taiwan User Group
Facebook 交流社團
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