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What is Bluemix?

A managed platform to develop, deploy and run enterprise applications

Welcome, lan.
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Why?

* Develop in the cloud —reduce
infrastructure hassles

* Fast Development using DevOps

* Standards-based—NodelS, Java,
Cloud Foundry, Docker are just some

of the many open technologies
* Analytics, cognition
* Diverse set of services  Mobile, location
* Internet of Things
* Social engagement
* |dentity
* Reviews
* Travel
* Messaging
» Weather

* Your company private APIs and services
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Major Components — Compute
Models




Bluemix Compute Models

“Control”

...meets your developer needs...

“Abstraction”

Bare Metal

Dedicated Compute
High Memory

Intensive Disk I/O

Virtual Servers
Isolation
Familiar

Full Operating
System Control

laaS

H

Ccntamers

Portable
Flexible

Light-weight

CaaS

©

CF Apps
Speed

Manage code,
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An Aside: Microservices



Mlicroservices architecture

Simplistically, microservices architecture is about breaking down large silo applicationsinto
more manageable, fully decoupled pieces

Monolithic application Microservices application

° Agility
® Scalability
® Resilience

Microservice
(component)

Silo

Microservice Microservice
(component) (component)
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A microservice is a granular, decoupled component
within a broader application



Sample application that uses microservices

* Airline reservation application
* Book flights

Timetable lookup manageRewards

Calculate fare updateCustomer
timetableLookup

Allocate seats

Manage rewards

Update customer

Adjust inventory caloulateFare

bookFlights

adjustinventory

allocateSeats




Key tenets of a microservices architecture

1. Large monoliths are broken down into many small
services

e Each service runs in its own process
2. Services are optimized for a single business function
3. Communicationvia REST APl or message brokers

4. Per-service continuousintegration and continuous
deployment (Cl/CD)

5. Per-service high availability (HA) and clustering decisions
* One size or scaling policy is not appropriate for all




Back to those compute models...



What is Docker?

* Open Software, Launched March 2013,
contributors include IBM, Red Hat, Google,
Microsoft, VMware, AWS, Rackspace, ...

* Automates deployment of applications in
software containers

* Applications are wrapped ina complete filesystem
that includes Code, runtime, system tools, and
system libraries

* Will always run the same way, independent of the
environment

* Merely the most popular implementation of a
general concept of containers

* Docker is Linux-only

Docker host (aka server)

Container
Runtime instance
of image

+ Read/write layer

RW

Layer1

Layer2

A

Image

references...

Layer 1, which

l

Layer 2, which
references...

this

/

Dockerfile
(build script)

» Defines an image

* Instructions

* Meta-data

« Executable
command

- Namespaces for isolation

[ = control groups for resource
constraint




IBM Bluemix Container Service v

Docker-based container runtime, * New beta based on Kubernetes
plus: (container orchestrator) as of
h hrinoing:
e Manage and distribute Docker March 20™, bringing:

|mages |n pr|vate |mage reg|str|es e Declarative t0p0|0gy of containers
e Automatic deployment of
containers to resources

Built-in elasticity and auto-recovery

* Built-in logging and monitoring . Self-healing abilities
* Vulnerability scanner to detect * Integrated service discovery
issues and propose resolution * Ability to do rich secret and

configuration management

Integration with DevOps tools to
support building of images



Cloud Foundry (aka Instant Runtimes)

* Buildpack-based runtimes Your Code

* Bluemix provides hosted open-
source Cloud Foundry, plus App Server / Runtime Buildpack
custom buildpacks:

 Liberty for Java

* Node.js

* Swift

» Access to Bluemix Service Catalog

java is .rb .rb
on rails

liberty sinatra

php .py .go



OpenWhisk

* Serverless application hosting,
event-driven execution

* Programming model
* Rule :=Trigger = Action(s)

* Triggers
* Events from REST, Cloudant, Watson,
Weather, etc.
e Action programming model
* |deally a microservice, short-running
* Cloud Foundry application
* Docker container

e Actions can use Bluemix service
catalog

2 Pool of actions
upenWhisk

Engine
' Swift Docker

Deploy action within millisecs,
run it,
free upresources

Running Running
action action

Running
action




Levels of Responsibility

@ Customer Managed
@ Senice Provider Managed

Bare Metal Virtual Servers Containers Cloud Foundry OpenWhisk

Actions & Triggers

Code Code Code Code

Data Data Data Data

Runtime Runtime Runtime

Runtime Actions: Code (single function)

Middleware Middleware Middleware Middleware Triggers: Events/Messages

Virtualization Virtualization Virtualization Virtualization

Servers Servers Servers Servers

Storage Storage Storage Storage

Networking Networking Networking Networking
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Major Components — Service
Catalog



Mobile

Quick

ly get started with your next app.

Data & Analytics

Essential data services; imitiess possibilties.
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(Very) Selected Highlights

— Cloudant — NoSQL Database
APl Connect — APIs/Integrationfor 2017
Y WebSphere on Cloud — Migration Path

Watson Services (Conversation, Natural Language, Visual
Recognition, etc.)

BV Watson



NFRs (the Difficult Bits)



Integration (Networking)

e Bluemix Public
* Part of the public internet
* Internetworking with on-prem:
1. Use Service Gateway and/or VPN OR
2. Expose APIs from existing on-premise
* Bluemix Dedicated
* By default, network is part of customer’s network
* Can be opened to public internet also

* Bluemix Local
* Always networked to be part of customer’s infrastructure



Integration (Functional)

* APl Connect for Greenfield
* |IB is also an option:
m ibm-integration-bus
|L Start developing your own integration

solutions with IBM Integration Bus

IBM



Security

* Bluemix Public
* Make everything run over HTTPS

* All CF runtimes are exposed publically; Docker (in particular with Kubernetes)
will provide more capability
* Think about data residency — CF services can be provisioned anywhere

e Bluemix Dedicated
* Data resides outside your datacenter

e Bluemix Local
* Data resides locally as long as you use a local service
* |f you use a federated service, you are using Public




Performance

* Think horizontal scalingi.e. scaling is pretty much constant against
number of instances
* Implies stateless architectures (no more sessions)

* This is the 12-factor concurrency principle:
https://12factor.net/concurrency




DevOps—Toolchains + Pipelines

Continuous Delivery Templates

* Best-of-breed industry toolchains

/ "\ Garage Method Cloud-native Tutorial toolchain /:;7\ Microservices toolchain with DevOps Insights
(D) nppy pactices an oo acoss e Devps el (1) Gontiuoustdeiveramicosenices aon

tracking hosted by IBM.

* Customizable toolchain Ot @) o (@) s
templates, one click setup

tracking hosted by IBM.

/9 St /em ", Simple container toolchain
{ Q\“ ) Use analytics to determine whether to deploy. \ ) Gontinuously delver  Docker app.
% Nk
DevOps Insights Templates
4; o Delivery Insights with IBM UrbanCode Deploy /o Deployment Risk Analytics with GitHub and Jenkins / _,:o \. Developer Insights and Team Dynamics with GitHub and JIRA
\ T ) Viewdepioyment metrics. (B ) Use analytios to determine whether to depioy: \ 5 ) Analyze Gitrub source code, and GitHub or JIRA issues.

Other Templates

/- Buildyour own toolchain

%
(P ) For acvanced users, reate yourtookchin from scratch.
2/

BUILD ® ® > DEPLOY ® ®©

* Build pipelines for Cloud Foundry, T
ContalnerS, etC. LAST INPUT & Git URL LAST INPUT Stage: BUILD / Job: Build

Not yet run Not yet run

JOBS View logs and history JOBS View logs and history

@ Build Not yet run @ Deploy Not yet run

LAST EXECUTION RESULT LAST EXECUTION RESULT

No results No results



Links

Try Bluemix Publicfree for 30 days:
https://console.ng.bluemix.net/registration/

IBM Cloud Architecture Center:

https://www.ibm.com/devops/method/category
/architectures/

The 12-factorapp: https://12factor.net/

Microservices from Theory to Practice:
https://www.redbooks.ibm.com/Redbooks.nsf/
RedbookAbstracts/sg248275.html?OpenDocume
nt

Bluemix Blog:
https://www.ibm.com/blogs/bluemix/

Watson Developer Cloud:

https://www.ibm.com/watson/developercloud/

Creating Effective Mobile Applications with
Bluemix: http://ibm.biz/mobile-bluemix

Understanding Dockerand IBM Bluemix Container
Service: http://ibm.biz/docker-bluemix

Need somehelp? — IBM Bluemix Garage:
http://ibm.biz/bluemix-garage




