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Problem
We need to do Cloud Computing!
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Cloud Computing Architectural Patterns

A Structured Approach

Structures the Problem using a Pattern Language

Focus: Application Architecture for the cloud
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patterns mined at different enterprises by different people!



The Reason

Why did we mine the patterns?

D T —




We need to do Cloud!
Typical Resulting Questions

 "Which cloud infrastructure (provider) is the right one for our enterprise?“
e "Is this application suitable for the cloud?"

e "Whyisn'tit as easy to deploy an application in our data center as it is to
deploy a sample application in my favorite public cloud?“
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What Happens Next...

e Business Process
* Application bottom up approach
e Platform

* Infrastructure

&



Typical Result of Bottom Up

Business Process Business Process

Applications Applications

structure structure

Cloud Infrastructure




What You Really Want

structure

Cloud native
applications

-

Business Process

Cloud Infrastructure




The Approach

What we learned by mining and applying the patterns, and what they are
good for!



Real Requirements = We need to do Cloud!
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e Example requirements:
e Deal with dynamic load patterns without provisioning for peak-load
e =» save money!
 Make application deployments easier and faster ...
e =» save time through standardization!
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Better Questions
(Requirement Driven)

1. Which of my business processes benefit from cloud
properties of underlying applications?
e dynamic load patterns
* Pay-per-use
e Self service required?

2. Which applications drive these business processes and
can they deal with:
e Resource sharing / pooling

o Elasticity as a result of requirement for dynamic load patterns
and pay per use?

3. What (Cloud) Infrastructure and platforms are needed
to support these applications?
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Top Down Approach

e Business Process
e Application

e Platform

e Infrastructure

&

top down

12



How To Use the Patterns

illustrative example - the coffee shop

13



Requirements of Illustrative Example:

 Functional
* Make coffee-related specialities and sell them to walk-in customers
* Non-functional requirements

e Deal with varying amount of simultaneous customers according to
the time of the day

e Maximize order throughput!
e Keep lines as short as possible

&
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Traditional Small Coffee Shop Architecture

Coffee Shop ‘—

Coffee
Machine Blender

Guy who
e Takes order
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Cloud-Based Bigger Coffee Shop Architecture

Coffee Shop Coffee Shop
Coffee Coffee

Machine Blender Machine® Blender

Guy who Guy who

e Takes order e Takes order
e Makes drink e Makes drink
e Takes cash e Takes cash




Example: Cloud Native Application
Coffee-Shop Architecture

-

Elastic Complex

/ Business Logic
\ /

~

Order (cup with

wrelation token)

Data Store

Pick-up counter

Message Queuing

Yummy Sweets

Elastic Web Frontend / Apps

Cashier counter

Enjoy! Pick up
With correlation
token

N

Notification
With correlation
token

Correlation
Token
(name)

Adapted from: Gregor Hohpe: Your Coffee Shop Doesn‘t Use Two-Phase Commit, IEEE Software 2005

Cash
+name

,invoice”

order
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Cloud-Native Bigger Coffee Shop Architecture

Coffee Shop

Coffee Bl @
Machine il
Barista Barista ®
Order @




Example Pattern: 3-Tier Cloud Native Application
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Requirements on Cloud Platform / Infrastructure
Requirements resulting from Application Design
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availability

&
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Some More Lessons Learned

 Moving to virtualized Machines is not Cloud! Even if you automate it!
* Consider environment-based availability and dynamic horizontal scaling
e Use highly available messaging and storage platform offerings
* Make sure you are aware of the CAP Theorem and it’s
implications

— Decision to trade towards higher availability and eventual
consistency has impact on business processes!

 Modularization!
 Make sure you can scale different parts of your system according to
their workload
e Seperate short-running transactions with the user from long-running
transactions in backend

e Use asynchronous messaging and compensation-based
transaction models in backend

e Resource Sharing!
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Top-Down Approach + Pattern Map

E‘.ﬂ% m:i:imz —t : [ | Distribasted [ ) Lowose (B sharea [T Ty] Tenant-izotted | ——|
- ::m‘m Fundametal Multi-Tenanc
i, [Smee o Architecture i y
] e
£ c _ — = . Integration
e, | |
i ybri ou -
{E- Appll cations r% Application Components
: 1r
& _ [*lm
T:. mnﬂu m\ E
s U ‘Ef—.‘;—] — Y- % ]
e ot ﬁ
S | e e | [ Application
Workload m::rnpp Cloud Native Applications i % Development &
Patterns g Management
Cloud Rurtcrer = (E
| r- Emn'mn:ent ’n:lc-:'::irg- Cnmmulriczl'im Storage I |
Bl (gl [FlE..  [m= B [ ol [
Infrastructure & Platform Offerings (Network, Compute, Storage) & their Properties

N



Pattern Format

J Title = Unique Name
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Cloud Computing Patterns - Summary
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Composite Cloud Applications
e Common use cases
* Example Applications
Cloud Application Architectures
e Building cloud applications
e Integrating different clouds
Cloud Offerings

* Processing, storage, and
communication functionality

e Behavior of cloud offerings

—> Provide runtime functionality
Cloud Computing Fundamendals

e Cloud Service Models

* Cloud Types

e Application Workloads

—> Characterize the environment
Cloud Application Management

* Elasticity, resiliency, updates etc.

e Automation of management
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Questions?

Cloud Computing Patterns
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Cloud Computing
Patterns

Fundamentals to Design, Build,
and Manage Cloud Applications

ralph.retter@daimler.com
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