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RATIONALE

» rast applications prototyping
» Simplified model for parallel task executions

» Make pipelines portable and scalable

across cluster and cloud platforms

* Enable reproducibility



NEXTFLOW KEY FEATURES

» Custom domain specific language (

DSL)

» Dataflow parallel programming paradigm

» Bullt-in support for different cluster platforms

gl clcs [solation with Docker containers

» Lightwelight, command line oriented, no GUI



PROCESS DEFINITION

process foo {

input:
val str from 'Hello'

output:
file 'my file' into result

SiEE it

echo $str world! > my file




WHAT A SCRIPT LOOKS LIKE

| | sequences i Channel.fromPath("/data/sample.fasta")
|

process blast {
input:
file 'in.fasta' fro+ seguences |
output:
file 'out.txt' intolblast_resultl

blastp -query in.fasta -outfmt 6 | cut -f 2 | \
blastdbcmd -entry batch - > out.txt

¥

process align {
input:
file all segs froﬂ blast_resultl
output:
file align result

t_coffee $all seqs 2>&- | tee align_result

¥

| blast result.collectFile(name: 'final alignment')
|




IMPLICIT PARALLELISM

sequences = Channel.fromPa*h("/data/*.fasta") ‘

process blast {
input:
file 'in.fasta' from sequences
output:
file 'out.txt' into blast result

blastp -query in.fasta -outfmt 6 | cut -f 2 | \
blastdbcmd -entry batch - > out.txt

¥

process align {
input:
file all seqgs from blast result
output:
file align result

t_coffee $all seqs 2>&- | tee align_result

¥

blast result.collectFile(name: 'final alignment')




PLICI T PARALLEEISE

\—L sample.fasta

e
Lu BLAST \
[

Lu T-COFFEE ]]

alignment




] B s

* High-level declarative parallelisation abstraction

» Portable across different platforms

» |solates task dependencies with Docker containers



CONFGURATION FILE

container = 'your/image:latest'
EXecutor = sge
queue = 'cn-el6’

memory = '10GB'’
cpus = 8
time = '2h°




BUFPORI| ED PLATFORES
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US| ER EXECUFICHS

submit tasks

batch scheduler (SLURM, SGE, etc)

.................

cluster node

login node
e N\
nextflow
N J
A
\ 4
—
.
v

cluster node

cluster node

cluster node

cluster node

............................



DISTRIBUTED EXECUTION

HPC cluster
Login node PP i
e N Job request . nextflow cluster
: ',----—-----—--—-----—--—-----—--—----\‘
L auncher b . !
i | nextflow driver | !
wrapper i i
i .
N J i !
4 i | nextflow worker |
: I
| !
i ! !
i :
I | nextflow worker |
| 1
: I
! 1
: ¢
i nextflow worker :
v 7
cluster node
Y- < 5
e~
v
cluster node

NFS/Lustre



ETOUD DEPLOYMENSS

1) upload code & deps GH repo Docker hub

------------------------------ > ! ’
T >)
: ¢ deploy dependencies
Voo oy
master workers

2) 3)
setupcloud: Y I computing
cluster cluster

[ AWS EFS storage
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» Native cloud scheduler supporting auto-scaling

» Instances are added on workload pressure

* |nstances are terminated when idle

» Support for EC2 spot instances



EFRROR HANDLING

Continuous task check-points
Resume from the last successfully executed step

Multiple error handling strategies: stop, ignore,
retry

Update resources requirement on failure



TRACE & VISUALISATION

* [race tasks runtime metrics such as cpus, memory
used, real-time, wall-time, etc.

» Create provenance report including tasks
information such as name, container, script
executed, work directory, etc.



TRACE & VISUALISATION

fromPath

file_names

@lfﬂc replicates

uffie_replicates

get_msa_replicates

msa_replicates \msa_replicates2

get_msa_trees

—_—

[m.a trees2 <;:1 seqboot mp@

eplicates

g-:iwpl»calc@

—

msa_lrees

——

first

@slahlc_msn_@ /
most_stable ""‘/

get_shootstrap_tree

table_trees

shootstrap_tree

§




get_shuffle_replicates (1)
get_msa_replicates (1)
get_msa_replicates (2)
get_seqboot_replicates (1)
get_msa_trees (1)
get_seqboot_replicates (2)
get_msa_trees (2)
get_replicate_trees (1)
get_replicate_trees (2)
get_stable_msa_trees (1)
get_stable_msa_trees (2)
get_shootstrap_tree (1)
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Bai@

Implement a proof of concept of a RNA-5Seqg pipeline which:

|. Index a genome file
2. map read palrs against the genome
3. perform quantification

https://github.com/nextflow-10/rna-demo



INS TALLATION

curl get.nextflow.io | bash

|

nextflow

* It requires: Unix-like OS (Linux, OSX, etc) and Java //3



HANDS-ON



» Lightweight, command line tool
* Functional-reactive programming model

SRS UIIEIN su

(clusters,

* Integrates community standards such as

HIGHLIGHTS

DO

iR

oud)

or multiple execution platforms

Docker andg

Git/GitHub to enable reproducible deployments
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LINKS

project home

http://nextflow.io

ortter
https://gitter.im/nextflow-io/nextflow

demo

https://github.com/nextflow-io/demo
https://goo.gl/1F1Ac4



