e Cquchbase
SPINOOX

IGITAL SOUL

- redhat
Bringing the Database inside the
Microservices World on

Red Hat Openshift with
Couchbase Data Platform

Daniele Paolucci - Lead Devops Engineer (Spindox)
Arduino Cascella - Solutions Engineer (Couchbase)

9 #RedHatosD




AGENDA

01

02
03
04
05

The Path From Monolith to Microservice Architecture

Microservices, Containers and Operations
Couchbase: The Data Platform For Containers
Couchbase Operator Demo

Example of Stateful Application

#RedHatOSD

Q redhat.



1) The Path From Monolithic to Microservices
Architecture
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Why Business requires Microservices
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Pattern changes Between Monolithic and Microservices

Monolithic and SOA Microservices

Sharing Functions

New Function needs testing
whole app

No Real need for CI/ICD

Complex messaging
protocols (ESB)

Needs specific framework and
application server

One single data store
for all services

Dev and Ops Teams work
independently

N N D N N N N
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Decoupling
Functions

New Function is a
separate New Service

CIl/ICD are
indispensable

Lightweight protocol
such HTTP and REST

many frameworks, no
real need for application
servers

Every Microservice
have his own datastore

Dev and Ops teams work
together with the same KPIs

Q redhat.



Microservices Scalability: The Scale Cube

Y-Axis - Slipt Microservices By function
.________________________.»
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2) Microservices, Containers and Operations
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Containers - An Evolution in Application Deployment

Containers enable;

R T e
-

o Efficiency and automation for
microservices, but also support
traditional applications

e Faster and more consistent
deployments from Development to
Production

'--.--q----
R )

o Application portability across 4
infrastructure footprints: Physical,
Virtual, Private & Public Cloud
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Microservices and Operations: new challenges

e Microservices Need complex [ DNS | [ Fa
Infrastructure Setup [ Posress |

e Setup may change depending
on the Infrastructure type

e Create or update
Microservices may need a lot
of effort in IT Operations
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[ Creation } [ Rollout ]

[ Rollback ]

Import/Export
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Different Platforms, different operations
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Kubernetes abstracts operations on microservices

.60 0.0 0.2 0.

Kubernetes Ingress i Kubernetes Ingress Kubernetes Ingress
Controller ! Controller . Controller :

L T T e o
ST & %

N~
o/
L~

Team
Management

Java
Containers

Java
Containers

Python Python Python

Containers

Docker Registry

O

Cl/ICD

Kubernetes

Datastore Datastore

development framework

!) Google
Nl Cloud Platform

AN
‘i 'amazon
"7 web:

Private Cloud On prem Server Public Cloud

Q redhat.




Complete software lifecycle management with OpenShift PaaS
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3) Couchbase: The Data Platform For Containers

\ .
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Why Not Databases in Containers?

3 major obstacles for DB

containerisation:

1. How to shard data among
containers?

2. How to avoid data corruption if on Iy state iS not

multiple writes in different pods?

3. How to ensure high availability, enoug h!

backup policies, restore?

@ rednat
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Couchbase designed for containerized applications

Microservice Architecture == Multi-Dimensional Scaling
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Couchbase Designed for Containerized Applications
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Couchbase and Red Hat enable hybrid/multi-cloud
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Customers across every industry embracing digital
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Couchbase,
by the
Numbers

350+ 100* 500°

EMPLOYEES OPEN SOURCE CUSTOMERS
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COUCHBASE AUTONOMOUS OPERATOR
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Introducing Couchbase Autonomous Operator

£350PENSHIFT
% kubernetes

e Couchbase Autonomous Operator
Q Couchbase

Couchbase Autonomous Operator is an application-specific controller that extends the
Kubernetes API to create, configure and manage instances of complex stateful
applications on behalf of a Kubernetes user.

It builds upon the basic Kubernetes resource and controller concepts, but also includes
domain or application-specific knowledge to automate common tasks better managed by
computers.
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Multi-Dimensional Scaling
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1Naex>torage>etting: memory_optimized
autoFailoverTimeout: 30
buckets:

name: couchbase-sample

type: couchbase

memoryQuota: 128

replicas: 3

ioPriority: high
evictionPolicy: fullEviction
conflictResolution: segno
enableFlush: true
enableIndexReplica: false

Servers:

size: 2
name: data_and_index
services:

- data

- index

dataPath: /opt/couchbase/var/1lib/couchbase/data
<ndexPath. Zopt/cauchbase/var/1lib/couchbase/data
size: 1
name: query_and_search
services:

- query

- search

dataPath: /opt/couchbase/var/lib/couchbase/data
indexPath: /opt/couchbase/var/1lib/couchbase/data
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Architecture

Deploy
Operator

° Creates, then
updates

Site Reliability \\ \
Engineer (SRE)

Couchbase Cluster
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Couchbase Cluster
Config YAML

Couchbase Cluster
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/Observe,
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Acts

DD
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Couchbase Cluster
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Couchbase Cluster

.
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Key Benefits

Best way to Run and Manage Couchbase in Your Data
Center — Up to 95% Reduction in Operational Overhead

e Automated Best Practices - Zero-Downtime Ops

g Elastic scaling - Push a button Dynamic Scaling

e m y #RedHatOSD @ rednat



4) Demo: The Couchbase Operator in Action

\ .
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& OpenShift Web Console X | £\ Problem loading page 3! [ up

&« c @ ® & ht e-oscp.demolab.local: 844 ‘ ect 1S€-operatol - O W na =

OPENSHIFT CONTAINER PLATFORM

Name Status Containers Ready Container Restarts Age

couchbase-operator-7f689bdbfc-v7ni < Running 1 0 a few seconds
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couchbase-cluster.yaml x

couchbase.database. couc >, com/vlbetal

CouchbaseCluster

enterprise-5.0.

CD-eXamplLe-c

256
256
memory optimized
30
default
couchbhase

fullEviction
seqno

data

index

query

search
/opt/couchbase

/opt/couchbas
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& OpenShift Web Console X | £\ Problem loading page X | +

< C @ ® & htt e-oscp.demolab.local: 844 e/project base-operat - O i @ =

OPENSHIFT CONTAINER PLATFORM

o
Name Status Containers Ready Container Restarts Age
b-e ple-0000 < Running N 0 a few seconds
7f689bdbfc-v7nrc < Running 11 0 a minute
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& OpenShift Web Console X | £\ Problem loading page X | +

- C @ @ & https://ice-oscp.demolab.local: 8443/ ¢ ~ ; erator v @ % m =

OPENSHIFT CONTAINER PLATFORM

e
Name Status Containers Ready Container Restarts Age
X Container Creating 0N 0 a few seconds
mple-00C < Running 1 0 a few seconds

< Running 1

o

a minute
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& OpenShift Web Console X | £ Problem loading page 0 G

< C @ ® & htt : demolab.local: 844 e/project base-operator - O W na =

OPENSHIFT CONTAINER PLATFORM

oo
Name Status Containers Ready Container Restarts Age
[ < Running mn 0 a few seconds
b-¢ pl < Running 1 0 a few seconds
mple < Running 11 a minute
f per t < Running 11

2 minutes
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https://docs.google.com/file/d/173_Dcu1vm72FiVtKRXQewsACeFPfjJnu/preview

5) Use Case: Running a stateful MPI Application

\ .
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U S e c a S e ——— R

-

Microservices Architecture for IIEEEEEREEE : .................... Jo ¢ mw e i .
the implementation of a .

pan-European Customer Portal X | '

to provide to Customers an - [

easy way to see their own ) |

contractual information and to . o Ay

interact with back-end services ’ | :
as requested.
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More info on Couchbase Autonomous Operator

5.

https://www.linux.com/blog/event/kubecon/2018/4/extending-kubernetes-api-complex-statef

ul-applications-using-operator -

blog post on Couchbase and our use of the Kubernetes StatefulSet API.

https://blog.couchbase.com/introducing-couchbase-operator/ -

blog post on the Couchbase Operator + OpenShift beta announcement.

Red Hat Technical Implementation Guide (TIG) for Couchbase on OpenShift 3.9

https://blog.couchbase.com/couchbase-on-openshift-in-action/

blog post “Couchbase on OpenShift in Action”

https://blog.couchbase.com/aks-couchbase-kubernetes-operator/

blog post on creating and installing a Couchbase cluster with the Couchbase Operator in AKS

(Azure Container Service)

@ hl
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https://www.linux.com/blog/event/kubecon/2018/4/extending-kubernetes-api-complex-stateful-applications-using-operator
https://www.linux.com/blog/event/kubecon/2018/4/extending-kubernetes-api-complex-stateful-applications-using-operator
https://blog.couchbase.com/introducing-couchbase-operator/
https://rhc4tp-cms-prod-vpc-76857813.s3.amazonaws.com/s3fs-public/Couchbase%20Technical%20Implementation%20Guide%20v.20180517.pdf
https://rhc4tp-cms-prod-vpc-76857813.s3.amazonaws.com/s3fs-public/Couchbase%20Technical%20Implementation%20Guide%20v.20180517.pdf
https://blog.couchbase.com/couchbase-on-openshift-in-action/
https://blog.couchbase.com/aks-couchbase-kubernetes-operator/
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