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What is the LAMBDA architecture?

“The Objective of Lambda Architecture (s to leverage the combined power of both
batch & real-time processing to address the business scenarios where it requires
both historic view of the data as well as getting insight into the data in real-time
as business happens.”
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https://social.technet.microsoft.com/wiki/contents/articles/33626.lambda-architecture-implementation-using-microsoft-azure.aspx
https://qallery.cortanaintelligence.com/Solution/Telemetry-Analytics
https://docs.microsoft.com/en-us/azure/machine-learning/cortana-analytics-playbook-vehicle-telemetry
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What exactly is a ‘data pipeline” anyway?

 Different definitions depending on which vendor you talk to
* Microsoft have no formal definition

* But... a couple of definitions that I like...

“pipelines are formed from multiple individual ‘fit for purpose’ services
aligned in sequences that perform a set of specific targeted actions on
data that (s typically in transit”

Source: (Rolf Tesmer) ©

“a pipeline is a set of data processing elements connected in series, where
the output of one element is the input of the next one. The elements of a

pipeline are often executed in parallel or in time-sliced fashion”
Source: (Wikipedia)

"a data pipeline is the software that consolidates data from

multiple sources and makes it available to be used strategically”
Source: (Unknown Original Source)




Where did this come from, and why do we care?

1. Customers are on a multi-year transformational journey
2. Many data sources are not static or at rest
3. Solutions cannot wait for data to be landed before using it

4. building pipelines...

« Historically - Complex, costly, time consuming

« Today - Fast, simple, “fit for purpose” services from same data platform
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* What is considered the new data platform



What was the data platform?

Up till ~5-10 years ago it was a central relational platform

...and... included relational-like services (OLTP, OLAP DW, ETL, MDM, +)
...and... often on-prem, or in a hosted DC
...and... rarely hosted in external public cloud providers (Azure, AWS, +)

Occasionally included special projects (ie Big Data, NoSQL, 1oT)

https://mrfoxsqgl.wordpress.com/2017/04/19/what-exactly-is-the-data-platform-nowadays/
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What is the data platform now?

* Mix of... on-prem and public cloud
* Mix of... deployment models (laaS, PaaS, SaaS)
« Mix of... specific “fit for purpose” individual data services
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» Data pipeline services and options in Azure



What are some of the Azure pipeline services?
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* Demos / Examples: Lets see some Azure pipelines!
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Demonstration = Mobile G-Force Solution - |
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Other Examples = High Scale Web Search Telemetry
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Web Search Telemetry — Inbound Messages
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Web Search Telemetry — Events/Sec — By Hour
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Where can | find even more examples of this stuff?
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* What's next? Wrap up and summary



What's next for the data platform?

...and what does this mean for us Data Professionals?

1. On-prem hosted/deployed data solutions are diminishing
2. Public cloud data ecosystem is mature and expanding

3. laaS is popular, PaaS is King (ie Serverless world is the future)

4. Customer “expectation”...
...This is the “Domain of the Data Professional”



Where can | try this out — or learn more?

« Cortana Intelligence Gallery Pre-Built Solutions (one-click deploy)
* Vehicle Telemetry
https://gallery.cortanaintelligence.com/Solution/Telemetry-Analytics
* Personalised Offers
https://gallery.cortanaintelligence.com/Solution/Personalized-Offers-2
* Energy Demand Forecasting
https://gallery.cortanaintelligence.com/Solution/Demand-Forecasting-3

« EdX Self-Paced Courses (3-4 hrs/week for ~4 weeks)

* Developing loT Solutions with Azure loT
https://www.edx.org/course/developing-iot-solutions-azure-iot-microsoft-dev225x

* Processing Real-Time Data Streams in Azure
https://www.edx.org/course/processing-real-time-data-streams-azure-microsoft-dat223-2x-0

« Orchestrating Big Data with Azure Data Factory
https.//www.edx.org/course/orchestrating-big-data-azure-data-microsoft-dat223-3x-0
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APPENDIX AND REFERENCES

*  Online Azure Interactive Services Diagram - http://azureplatform.azurewebsites.net/en-us/

»  Azure Time Series Insights Service - https://azure.microsoft.com/en-au/blog/announcing-azure-time-series-insights/

»  Service Bus Explorer — Github - https://code.msdn.microsoft.com/windowsapps/Service-Bus-Explorer-f2abca5a

*  Cortana Intelligence Gallery - https://gallery.cortanaintelligence.com/

«  Predictive Maintenance - https://docs.microsoft.com/en-us/azure/machine-learning/cortana-analytics-playbook-predictive-maintenance

*  Anomaly Detection - https://docs.microsoft.com/en-us/azure/machine-learning/machine-learning-apps-anomaly-detection-api

« EdX - Developing loT Solutions with Azure - https://www.edx.org/course/developing-iot-solutions-azure-iot-microsoft-dev225x

«  EdX - Processing Real-Time Data in Azure - https://www.edx.org/course/processing-real-time-data-streams-azure-microsoft-dat223-2x-0

«  EdX - Orchestrating Big Data with ADF - https://www.edx.org/course/orchestrating-big-data-azure-data-microsoft-dat223-3x-0

. Microsoft Lambda Architecture - https://social.technet.microsoft.com/wiki/contents/articles/33626.lambda-architecture-implementation-using-microsoft-azure.aspx

*  Microsoft Lambda Reference Architecture - https://azure.microsoft.com/en-au/updates/microsoft-azure-iot-reference-architecture-available/

*  Wiki Lambda Architecture - https://en.wikipedia.org/wiki/Lambda_architecture

*  Azure Stream Analytics Query Language - https://msdn.microsoft.com/en-us/library/azure/dn834998.aspx

*  Azure Stream Analytics Query Windowing Functions - https://msdn.microsoft.com/en-us/library/azure/dn835019.aspx

»  Azure Stream Analytics Query Patterns - https://docs.microsoft.com/en-us/azure/stream-analytics/stream-analytics-stream-analytics-query-patterns

*  Azure Storage Explorer - http://storageexplorer.com/
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Azure Event Hubs - on one slide

INFORMATION MANAGEMENT
hitps.//azure microsoft.com/en-us/services/event-hubs/

 Fully Managed Service (PaaS) for ingesting events/messages at a
massive scale (think telemetry processing from websites, IoT etc).

 Acts as the “front door” to high velocity data traffic
« An event ingestor sits between event publishers and consumers
« Allows asynchronous decoupled solutions to be architected

Event

Event

E t 'rs E t
<l Y Event Hub £ .

Event
Consumers

5

Event
Publishers



https://azure.microsoft.com/en-us/services/event-hubs/

Azure Stream Analytics - on one slide

ANALYTICS
https.//azure.microsoft.comy/en-us/services/stream-analytics/

- Fully Managed Service (PaaS) for deploying CEP solution/services

« CEP = Complex Event Processing = high scale event ingestion and in-stream
analytics

- Transform, augment, correlate, temporal operations, reference data

 SQL-like Language to perform in-stream queries and produce tabular result
sets

Stream Ana hytic

Blob storage

Power Bl



https://azure.microsoft.com/en-us/services/stream-analytics/

Azure Data Lake Store & Analytics - on one slide

BIG DATA STORES
https.//azure. microsoft.comy/en-us/solutions/data-lake/
https.//azure microsoft.com/en-us/services/data-lake-analytics/

Azure Data Lake - Store Azure Data Lake - Analytics

» PaaS service, nothing to manage * PaaS service, nothing to manage

- Highly scalable distributed file » Introduces new language called U-
store SQL

 Unlimited storage, PB size files - Build batch jobs to process data

 Capture data of any size or shape

 Tuned for analytic/streaming
workload

* Dynamic scaling of job performance
* Integrates with Azure services

@searchlog =

- Ingest Batch queries EXTRACT UserTd int,
""‘ Original data of any size and Interactive < S‘tar-'t Datt.aTJ.me,
‘ format loaded §r streamled into data |ake store Real-time analytics Region str':.mg,
. the data lake without prior schema . . Query string,
- definition, data transformation, Machine Learni ng e int?,

requirements definition, etc, .

E Data warehouse Urls string,

ClickeduUrls string

FROM "/Samples/Data/SearchlLog.tsv”
USING Extractors.Tsv();

OUTPUT @searchlog
TO "foutput/SearchLog-first-u-sql.csv”
USING Outputters.Csv();



https://azure.microsoft.com/en-us/solutions/data-lake/
https://azure.microsoft.com/en-us/services/data-lake-analytics/

Azure SQL Data Warehouse - on one slide

BIG DATA STORES

https.//azure microsoft.com/en-us/services/sql-data-warehouse/
https.//en.wikipedia.org/wiki/Massively parallel (computing)

Fully Managed Service (PaaS) for deploying an MPP SQL Data
Warehouse

Is essentially deploys distributed Azure SQL Databases under the hood
Is an Azure cloud version of on-prem SQL Server APS
e

Control
Node

Compute

- Leverages MPP technology to provide scale pocein (P ngie. |
 Dynamically scale compute resource up to 20x on demand & . ER R . E
« Pause compute resource on demand to reduce costs

Compute
Node

Compute
Node

Compute
Node

Compute
Node

Azure Infrastructure and
Storage

Storage s trge wASaS)
« Massive storage scale up to a PB SQL relational data ..'


https://azure.microsoft.com/en-us/services/sql-data-warehouse/
https://en.wikipedia.org/wiki/Massively_parallel_(computing)

Azure Machine Learning - on one slide

ANALYTICS
hitps.//azure microsoft.com/en-us/services/machine-learning/

 Fully Managed Service (PaaS) for composing analytical models for
performing predictive analytics.

- Drag/drop GUI interface to create and deploy predictive solutions
« (Can integrate with Azure to source data, and write outputs
 Lots of pre-configured solutions can be deployed from the ML gallery

Classification * Regression * Clustering *

« Assign a category to each item  Predict a real value for each  Partition items into
(i.e. tweet data sentiment item based on features homogeneous groups

analysis) (i.e. predict house sale price) © (i.e. finding similar companies
based on characteristics)



https://azure.microsoft.com/en-us/services/machine-learning/
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https://www.microsoft.com/cognitive-services/en-us/documentation

Azure Data Factory - on one slide

INFORMATION MANAGEMENT
hitps.//azure microsoft.com/en-us/services/data-factory/

- Fully Managed Service (PaaS) for Composing Data Processing, and
Movement Services into Scalable and Reliable Data Pipelines.

+ Access Data Sources (source and target)
» Many supported data sources — not as many as SSIS but growing

» https://azure.microsoft.com/en-us/documentation/articles/data-factory-data-movement-activities/

+ Perform Data Transformation (in the pipeline)

» Hive, Pig, MapReduce, Azure ML, SQL Stored Proc, ADL U-SQL, .Net (...and
growing!)
« https://azure.microsoft.com/en-us/documentation/articles/data-factory-data-transformation-activities/



https://azure.microsoft.com/en-us/services/data-factory/
https://azure.microsoft.com/en-us/documentation/articles/data-factory-data-movement-activities/
https://azure.microsoft.com/en-us/documentation/articles/data-factory-data-transformation-activities/

Azure Data Catalog (ADC)

What is 1t?

Fully managed cloud metadata repository service

Discover, catalog and make searchable various business data sources
Manage the process of locating and securely consuming those sources
Crowdsource annotation of the data source, tables/objects and columns
Simple to use web interface for registering and managing data sources
ADC keeps track of the data sources, it DOES NOT hold the data!

What can you do with it (Use Cases)

Want to centrally register all relevant business data sources
Self-Service Bl and providing power users a central point to locate the data they need
Capturing tribal business data knowledge (crowdsourcing data documentation)



Azure CosmosDB (DocDB) (NoSQL) (Paa$S)

NoSQL document database-as-a-service (PaaS), managed by Microsoft Azure.

Native support for JavaScript, SQL and txns over schema-free JSON documents
[JSON = JavaScript Object Notation]

Built for cloud-designed apps

« Write procedures, triggers and UDF’s using JavaScript
« Reliable and predictable performance, scale up on demand
« Automatic geo-redundant data copies, automated backup

Reliable &
Predictable Performance

Rich Query and Transactions
over Schema-free Data

Rapid Development

Query schema-free data (agile development) Fast, predictable performance Build with familiar tools — REST, JSON, JavaScript

Native JavaScript transactional processing

Tunable consistency - Easy to start and fully-managed

Familiar SQL-based query language Elastic scale (massive scalability) Enterprise-grade Azure platform




