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February 5, 2013



2 / 14

Genome
InformaticsMotivation

bwa

samtools

gatk



2 / 14

Genome
InformaticsMotivation

bwa

samtools

gatk



2 / 14

Genome
InformaticsMotivation

bwa

samtools

gatk

bwa

samtools

gatk

bwa

samtools

gatk

bwa

samtools

gatk



2 / 14

Genome
InformaticsMotivation

bwa

samtools -q1

gatk

bwa

samtools -q1

gatk

bwa

samtools -q1

gatk

bwa

samtools -q1

gatk



3 / 14

Genome
InformaticsWhy Snakemake?

GNU Make provided us with...

a language to write rules to create each output file from input
files

wildcards for generalization

implicit dependency resolution

implicit parallelization

fast and collaborative development on text files

but we missed...

easy to read syntax

simple scripting inside the workflow

creating more than one output file with a rule

multiple wildcards in filenames
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Example: for samples {500, . . . , 503} map reads to hg19.

SAMPLES = ["500", "501", "502", "503"]

rule all:

input: expand("{sample}.bam", sample=SAMPLES)

rule sai_to_bam:

input: "hg19.fasta", "{sample}.sai", "{sample}.fastq"

output: "{sample}.bam"

shell:

"bwa samse {input} | samtools view -Sbh - > {output}"

rule map_reads:

input: "hg19.fasta", "{sample}.fastq"

output: "{sample}.sai"

shell: "bwa aln {input} > {output}"

rule all
500.bam, 501.bam, 502.bam, 503.bam

rule sai to bam
500.sai

rule map reads
500.fastq

rule sai to bam
501.sai

rule map reads
501.fastq

rule sai to bam
502.sai

rule map reads
502.fastq

rule sai to bam
503.sai

rule map reads
503.fastq
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rule all
500.bam, 501.bam, 502.bam, 503.bam

rule sai to bam
500.sai

rule map reads
500.fastq

rule sai to bam
501.sai

rule map reads
501.fastq

rule sai to bam
502.sai

rule map reads
502.fastq

rule sai to bam
503.sai

rule map reads
503.fastq

DAG of jobs

each path needs to be executed serially

two disjoint paths can be executed in parallel
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Genome
InformaticsBuilding the DAG

an edge between two jobs A,B if input of A is matched by output
of B, e.g.

"500.bam" matches "{sample}.bam"

⇔
"500.bam" ∈ L(".+\.bam")

In case of ambiguity:

Constrain wildcards: "{sample,[0-9]+}.bam"

Order rules: ruleorder: sai_to_bam > sort_bam
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Genome
InformaticsScheduling

execute the set of jobs E ∗ among all E ⊆ J that maximizes under
lexicographical order ∑

j∈E
(pj , ij)

such that ∑
j∈E

tj ≤ I

J set of jobs ready to execute
T provided cores
I idle cores
tj threads of job j
pj priority of job j
ij input size of job j
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InformaticsPython Rules

rule plot_coverage_histogram:

input: "{sample}.bam"

output: hist="{sample}.coverage.pdf"

run:

plt.hist(np.fromiter(

shell("samtools mpileup {input} | cut -f4",

iterable=True),

dtype=int))

plt.savefig(output.hist)
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rule plot_coverage_histogram:

input: ...

output: ...

run:

R("""

# some R code

""")
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Genome
InformaticsDynamic Output

In case of unknown number of output files...
dynamically update the DAG to process these

rule all:

input: dynamic("{cluster}.pdf")

rule plot:

input: "{cluster}.csv"

output: "{cluster}.pdf"

shell: "gnuplot ..."

rule cluster:

input: ...

output: dynamic("{cluster}.csv")

shell: "cluster ..."

rule all

rule plot

rule cluster

rule plot rule plot rule plot
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Genome
InformaticsHTML Reports

rule report:

input: "table.csv", "plot.pdf"

output: "report.html"

run:

report("""

======================

Report of some project

======================

Some text containing a formula

:math:`\sum_j \in E t_j \leq I`

and embedding a table F1_ and a figure F2_.

""", output[0], F1=input[0], F2=input[1])
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Using the dot language of graphviz:

$ snakemake --dag | dot | display

all

running job not running job

plot_interesting_stripchartssummarize_reads_with_mirna_length

count_mirbase_mappable_of_one_dataset

summarize_mirbase_mappable summarize_rnatypes

plot_rnatypes

normalize_expressions

plot_interesting_stripchartsplot_interesting_stripcharts

test_differential_expressions
method: raw

correlate_seq_with_rtpcr
method: quantile

correlate_seq_with_rtpcr
method: raw

test_differential_expressions
method: qqscale

test_differential_expressions
method: quantile

correlate_seq_with_rtpcr
method: qqscale

plot_top_stripcharts
n: 10

plot_top_stripcharts
n: 10

plot_top_stripcharts
n: 10

plot_readlengths
path: shortreads

name: 552

map_ds_against_hg

annotate
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plot_readlengths
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count_mirna_expression_of_one_dataset
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Snakemake is a new workflow system that provides:

an easy pythonic textual representation

multiple wildcards in filenames

dynamic update of job DAG

implicit parallelization and dependency resolution

job scheduling considering threads, priorities and input size

cluster and batch support

https://bitbucket.org/johanneskoester/snakemake

depends on Python ≥ 3.2

Early adopters:
Shirley Liu’s lab, Broad Institute

Genome of the Netherlands Project


	Idea
	Scheduling
	Key Features

