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Porting into clouds
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Cloud overview

idssiBll |mportant considerations

What the *-aaS

Portability

Scalability Research pipelines

Which clouds High availability
L ) : Cost, budget & Data-driven Lift-n-shift vs. -
r ) Disaster Recovery funding architecture cloud-native Monitoring
Container &
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Cloud overview — why?

* You know your « Stable » Accounting
pinch-points. infrastructure model is very

« Cloud is mature « Global different.
and fast- collaboration by * The whole field is
evolving. default still growing.

« Lift-n-shift is » Flexible resource « Beginners often
possible. management face steep

- Being cloud- - Potential cost learning curves.
native provides reduction
benefit way over « Latest and
cost. greatest

technology stack
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Cloud overview — why?

Research pipelines

* Archive of
sequence data,
images,
publications or
ontology
information

* Pipelines to
analyse data

» Services to

aggregate other
research tools or
databases

* You know your
pinch-points.

* Cloud is mature
and fast-
evolving.

* Lift-n-shift is
possible.

« Being cloud-
native provides
benefit way over
cost.

Good candidates
for the cloud!

Cons

« Accounting
model is very
different.

« The whole field is
still growing.

« Beginners often
face steep
learning curves.

EMBL-EBI




Cloud overview — why?

Research pipelines G?grdtﬁgr::?(')?ﬂf -

 Archive of * You know your « Stable
sequence data, pinch-points. infrastructure
images, * Cloud is mature * Global
publications or and fast- collaboration by
ontology evolving. default
mforr_nahon « Lift-n-shift is « Flexible resource

* Pipelines to possible. management
anal;_/se data  Being cloud-  Potential cost

* Services to native provides reduction
aggregate other benefit way over  Latest and
research tools or cost. greatest
databases technology stack
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Cloud overview — what?

Infrastructure Platform Software
as a Service as a Service as a Service
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Applications Applications Applications Applications

Data Data Data Data

Runtime Runtime Runtime Runtime

Middleware Middleware Middleware Middleware

0/S 0/s 0/S 0/S

Virtualization Virtualization Virtualization Virtualization

Servers Servers Servers Servers

Storage Storage Storage Storage

Networking Networking Networking Networking

You Manage Other Manages
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Cloud overview — what?

* - as a Service
Infrastructure Platform Software

as a Service as a Service as a Service * |nfrastructure as a Service
(laaS)

» OpenStack
« GCP, AWS, MSA
 RKE on OpenStack
 GKE, EKS, AKS
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Cloud overview — what?

* - as a Service
Infrastructure Platform Software

as a Service as a Service as a Service * |nfrastructure as a Service
(laaS)

» OpenStack
 GCP, AWS, MSA
 RKE on OpenStack
 GKE, EKS, AKS
« Platform as a Service (PaaS)
« AWS Lambda
* Azure App Service
« Software as a Service (SaaS)
 AWS Route53

e Oracle Autonomous Data
Warehouse Cloud
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Cloud overview — which?

Solution

>
(@)
)
e
(©
-
e
7))
©
>
O
@

p

EMBL-EBI



Cloud overview — which?
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Cloud overview — which?

Solution
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Cloud overview — container & orchestration

Docker &
Kubernetes

Benefit over VMs Best practices

 Light-weight

* Very high
portability

« Seamless

integration with
Cl/ICD

* Across hardware
boundaries

« Portability,
scalability, high
availability,
disaster recovery
& maintainability

» More difficult to
use

« Dependent on
VMs in some
clouds

 Tricky integration
with POSIX
filesystems

 KISS principle
« Security
» Official Docker
images
* Non-root ID

« Compute, data &
configuration

« Stateless
container

« Data on
storage

« StatefulSet for
configuration
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Cloud overview — container & orchestration

Docker & : . . .

» De-facto » More difficult to « KISS principle
standards of use « Security
runtime & » Dependent on « Official Docker
orchestration VMs in some images

 Docker clouds « Non-root ID
* Runtime * Tricky integration .

architecture with IgOSI)% Sé’rﬁ}}gﬂﬁg’ﬁgﬁta &
« Packaging tool filesystems . Stateless
» Kubernetes container
* Orchestration « Data on
engine storage
« StatefulSet for
configuration

EMBL-EBI




Cloud overview — container & orchestration

Docker & :

De-facto
standards of
runtime &
orchestration

Docker

« Runtime
architecture

« Packaging tool
Kubernetes

e Orchestration
engine

Light-weight
Very high
portability
Seamless

integration with
Cl/ICD

Across hardware
boundaries
Portability,
scalability, high
availability,
disaster recovery
& maintainability

Growing pains

Best practices

 KISS principle
« Security
» Official Docker
images
* Non-root ID

« Compute, data &
configuration
« Stateless
container
« Data on
storage

« StatefulSet for
configuration
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Cloud overview — container & orchestration

Docker & . : :
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