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Same workflows — multiple clouds
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Workflows on containers
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Shared file system alternatives

* Anything supported by Kubernetes on RWX mode (see

https://kubernetes.io/docs/concepts/storage/persistent-volumes/#access-
modes ).

* Tried so far:;

* GlusterFS (direct deployment or heketi)
* CephFS (through rook.io)
* NFS

* (QOther shared fs — could work as HostPath PVs
* Let me know if you try: AWS FsX or GCP NetApp NFS
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https://kubernetes.io/docs/concepts/storage/persistent-volumes/

Spinning up Galaxy in k8s
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Adapted from: https://www.slideshare.net/AdnanAbdulhussein/kubernetes-cicd-with-helm



Example Deployment

apiVersion: vl
kind: Deployment
metadata:
name: galaxy
spec:
replicas: 3
template:
metadata:
labels:

app: galaxy

spec:
containers:
- hame: my-app

image: container-registry/phnmnl/galaxy-k8s:v1.0.0

ports:

- containerPort: 8080
livenessProbe:
httpGet:

path: /

port: 8080
initialDelaySeconds: 120
timeoutSeconds: 5



Example manual deployment

$ kubectl apply -f ./postgres-secret.yaml M a n agi ng raW

secret ”postgres"” configured
$ kubectl apply -f ./postgres-deployment.yaml

Deployment “postgres" configured m a n ife StS Ca n

$ kubectl apply -f ./postgres-service.yaml

service ”postgres" configured b d'ff' I
e dITTicult

$ kubectl apply -f ./galaxy-configmap.yaml
configmap ”galaxy" configured
$ kubectl apply -f ./galaxy-deployment.yaml

deployment ”galaxy" configured * No template

$ kubectl apply -f ./galaxy-service.yaml parameterization
service ”galaxy" configured e No application

$ kubectl apply -f ./nginx-deployment.yaml lifecycle hooks
deployment "nginx" configured e NO hiStOI’][ of releases

$ kubectl apply -f ./nginx-service.yaml
service "nginx" configured



Deployment with Helm

Wiy  Tgy———-ooe- Y it Y it R
: Service 1 : Service 1 : % Service 1 )
HELM | resource Lo resource Lo resource ; é

’*‘ I ;! ;! "

I I I

| Secret : | Config Map : | : 9
Metadata ! resource ! resource | I Q
_ : I : I : I —~

I I I

: Deployment I : Deployment I : % Deployment I

i I resource . resource . resource :

Documentation | I | I | I

I I I

I &> Postgres L & Galaxy L &> Nginx I

! 1! 1! |

! ! ! I

! ! ! |

! 1 ! 1 ! !

Frontend tier

Config File

helm install galaxy-helm-repo/galaxy

helm install --set admin_email=admin@domain galaxy-helm-repo/galaxy



replicaCount: 1
galaxy:
init:
image:

repository: pcm32/galaxy-init-pheno-flavoured

tag: v18.01-pheno-dev
pullPolicy: Always
resources: {}
backend:
postgres: true
image:
repository: pcm32/galaxy-web-k8s
tag: v18.01-pheno-dev
pullPolicy: Always
tools:
destination: "/export/tools
destinations default: "k8s"
admin:
email: "admin@email.do"
password: "admin-pass"
api key: "qwertygweqgwe"
username: admin

config.yaml

helm install —f config.yaml galaxy/galaxy-
stable

(produced my-deple:=revision 1)

New version, change
Tag of container

helm upgrade —f config.yaml my-deploy
galaxy/galaxy-stable
(produced my-deploy revision 2)

Change replication
or policy.

helm upgrade —f config.yaml my-deploy
galaxy/galaxy-stable
(produced my-deploy revision 3)



Variables

Parameter

export_dir

galaxy_conf.brand

init.image.repository

init.image.tag

init.image.pullPolicy

init.resources

image.repository

image.tag

image.pullPolicy

Description

Export directory for Galaxy
compose

Branding text displayed on
Galaxy

Repository for the docker
image:
<server=>/<owner>/<image-
name> for Galaxy init.

Image tag for Galaxy init
image.

Pull policy for the Galaxy
init image

k8s resources map for the
init process

Repository for the docker
image:
<server>/<owner>/<image-
name> for Galaxy main
process.

Image tag for Galaxy image.

Pull policy for the Galaxy
image.

admin.allow_

galaxy_conf.

galaxy_conf.

galaxy_conf.

galaxy_conf.

galaxy_conf.

galaxy_conf.

galaxy_conf.

galaxy_conf.

user_creation

smtp_server

smtp_username

smtp_password

email_from

smtp_ssl

url

allow_user_deletion

allow_user_creation

Configures
allow_user_creation
Galaxy config environment
variable.

SMTP server for Galaxy
password reset
functionality

SMTP username for Galaxy
password reset
functionality

SMTP password for Galaxy
password reset
functionality

SMTP email_from for
Galaxy password reset
functionality

SMTP ssl for Galaxy
password reset
functionality

Incoming URL label for
Galaxy password reset
functionality, shown on
reset email to identify
instance.

Allows the admin to delete
users

Allows the admin to delete
users

https://github.com/galaxyproject/galaxy-kubernetes/



Timeline

* Late 2015 - First versions of Kubernetes Galaxy Runner [KR]
°* Mid 2016

* First versions of Helm chart [HC]

* [KR] Use k8s service account

« Galaxy 16.07: first release including Kubernetes runner

* 16.08 available to users on PhenoMeNal public instance.
e 2017

+ First PhenoMeNal release — AWS, Google Cloud
 [KR] [HC] Non-privileged file system access & Ingresses
» [KR] [HC] Resources requests/limits & RBACs
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Timeline

* 2018

+ [KR] [HC] Configurable namespace & Mechanism to trust jobs in cluster

Automatic deployment on OpenStack through PhenoMeNal
* [KR] Improved job error handling — no more Zombie jobs.

» [HC] Major revamp to 2.0 by @afgane & @nuwang

 [HC] Moved to containers from docker-galaxy-stable

Use biocontainers/mulled natively.
Galaxy-Kubernetes bioarxiv paper https://doi.org/10.1101/488643

* 2019

* Major revamp of the Kubernetes runner by @mvdbeek — 19.05 scheduled
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https://doi.org/10.1101/488643

Container model under docker-galaxy-stable

galaxy-init

L Jexport shared file system

cp galaxy-central, config, venv, tools, client, etc

swiiuNy

database-wait

galaxy-web
v




Use of docker-galaxy-stable

* Advantages
* Reduce maintainability burden
» Lots of good practices built-in
* Production quality
* Only extend init
* Disadvantages
« Very heavy images (serve too many purposes).
* Slow startup

» Orchestration model is awkward (due to ANA)
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Current limitations/issues

* Shared file system

* One PVC per deployment

* Postgres sub-chart is old and doesn’t expose all configuration needed.
* Handlers and web on the same container

* Slow startup

* Resubmission not working

°* Heavy images
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The future

* Deployment of handlers in their own containers as per scalation need (@afgane
& @nuwang have a prototype of this at GVL) and other orchestration layout

Improvements.
* Smaller images & shorter startup times.
* Interactive environment support (@pcma32 halfway through).

* Manage to run without a shared file systems, relying more on object stores.
(some ongoing by @mchilton Galaxy wise).

* Auto-restarts on out of memory (should be possible after @mvdbeek revamps).
* Metrics integrations (Prometheus or similar).

* Talk to federated Kubernetes clusters
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Where to contribute

* Galaxy k8s runner:

https://qithub.com/galaxyproject/galaxy/blob/dev/lib/galaxy/jobs/runners/kuber
netes.py

* Galaxy helm chart: https://qgithub.com/galaxyproject/galaxy-kubernetes

* Docker-galaxy-stable: https://github.com/bgruening/docker-galaxy-
stable/tree/dev/compose
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https://github.com/galaxyproject/galaxy/blob/dev/lib/galaxy/jobs/runners/kubernetes.py
https://github.com/galaxyproject/galaxy-kubernetes
https://github.com/bgruening/docker-galaxy-stable/tree/dev/compose

Making your own setup

* Extend galaxy-init, very much like we do here: https://qithub.com/ebi-gene-
expression-group/container-galaxy-sc-tertiary/blob/develop/Dockerfile init

* Push images

* Modify an example helm config to use your images:

* https://github.com/galaxyproject/galaxy-kubernetes/tree/develop/example configs

* https://github.com/ebi-gene-expression-group/container-galaxy-sc-
tertiary/tree/develop/helm-configs

* helm install —f <your-config-file> galaxy-helm-repo/galaxy-stable
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https://github.com/ebi-gene-expression-group/container-galaxy-sc-tertiary/blob/develop/Dockerfile_init
https://github.com/galaxyproject/galaxy-kubernetes/tree/develop/example_configs
https://github.com/ebi-gene-expression-group/container-galaxy-sc-tertiary/tree/develop/helm-configs

Demo

* Run on minikube
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Summary

* Kubernetes abstracts most of the cloud particularities.

* Galaxy-kubernetes setup allows deployment on scalable k8s clusters.
* Has been battle tested for a few years now, different cloud providers.
* 19.05 will have an improved version of the runner.

* Space to improve
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