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» Bio-workflows
» State of the art workflow visualizations
- How workflow visualization can be improved
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Example: NGS alignment workflow

1. Aligned reads

2. QC-reports
3. SNP lists

alignment
workflow

10-100 samples 20 — 200 days 80 — 800 GB

@% —_— 5 molgenis



Alignment & SNP calling workflow

31 steps, = 2 days per sample

Paired End Reads
lllumina HiSeq 2000

/“\: » |Input
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« Analysis
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An analysis job (script) generated from a protocol

(#!/bin/bash \

#PBS -q test backend specific
#PBS -l nodes=1:ppn=4

#PBS -l walltime=08:00:00

#PBS -l mem=6gb

#PBS -e SGCC/test_compute/projects/batch4/intermediate/test1/err/err_test1_BwaElement1A102a_FC81D90ABXX_L7.err

#PBS -0 SGCC/test_compute/projects/batch4/intermediate/test1/out/out_test1_BwaElement1A102a_FC81D90ABXX_L7.out

mkdir -p SGCC/test_compute/projects/batch4/intermediate/test1/err

mkdir -p SGCC/test_compute/projects/batch4/intermediate/test1/out

printf “test1_BwaElement1A102a_FC81D90ABXX_L7_started " >>SGCC/test_compute/projects/batch4/intermediate/test1/log_test1.txt
date "+DATE: %m/%d/%y%tTIME: %H:%M:%S" >>SGCC/test_compute/projects/batch4/intermediate/test1/log_test1.txt

date "+start time: %m/%d/%y%t %H:%M:%S" >>S$GCC/test_compute/projects/batch4/intermediate/test1/
test1_BwaElement1A102a_FC81D90ABXX_L7.txt

echo running on node: “hostname’ >>$GCC/test_compute/projects/batch4/intermediate/test1/
@t1_BwaElement1A102a_FC81D90ABXX_L7.txt j

[ )
/target/gpfs2/gcc/tools//bwa-0.5.8c_patched/bwa aln \ . e
/target/gpfs2/gcc/resources/hg19/indices/human_g1k_v37.fa\ anaIySIS SpeCIfIC

SGCC/test_compute/projects/batch4/rawdata/110121_1288_FC81D90ABXX_L7_HUMrutRGADIAAPE_1.fq.gz \

-t 4\

\-f SGCC/test_compute/projects/batch4/intermediate/A102a_110121_1288_FC81D90ABXX_L7_HUMrutRGADIAAPE_1.fq.gz.sai )
(printf "test1_BwaElement1A102a_FC81D90ABXX_L7_finished " >>SGCC/test_compute/projects/batch4/intermediate/test1/log_test1 .t)a

date "+finish time: %m/%d/%y%t %H:%M:%S" >>SGCC/test_compute/projects/batch4/intermediate/test1/
test1_BwaElement1A102a_FC81D90ABXX_L7.txt

ggate "+DATE: %m/%d/%y%tTIME: %H:%M:%S" >>SGCC/test_compute/projects/batch4/intermediate/test1/log_test1 txte
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Computational environments

(Inter)national Tool

Cluster ' )
Local compute Jik environment

compute/
cloud

ease of use vs. redundancy & scale
Local e [ SE————————

torage/
S;;i%e Cluster

storage Distributed grid
storages

Data
environment
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Bio-workflow complexity

« Many analysis steps

e Many analysis jobs

« Different analysis tools and their dependencies
« Large various data involved

- Heterogeneous resources
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Number of analysis jobs to show

« Imputation step in GoNL

Lenght.p, . number _of _samples

number _jobs = Z

chr=1..22

10000 )= 500 = 10999
500

5_megabase 500
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State of the art workflow

visualizations
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MOLGENIS software toolkit

Model (xml)

Workflow
1
T o
Tlr;el [<—@l-Actual Script | 4 1 K>——>{-Script Template
lj 1.
1i previous ¢ 1
Value " 1 Parameter

Workflow
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Generator (java)
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Workflow design view in the generated Molgenis web-UI

Compute Testing

Compute

‘ ComputeParameters

‘ ComputeProtocols

File vEdit v View »

id 1 \

m name * ‘Workﬂ(’WImpum.csv

‘ ComputeTasks

‘ ComputeHosts

‘ JobManager

Workflow
|44 44 10f1 pp pp|

description

WorkflowElement

File vEdit v View »

WorkflowElement

|44 44 1-9079 pp pb|

Ef" Search: %

worlzflo
step

W

]i]] [/7 Search: Q\
(@] idy name Workflow protocol PreviousSteps

1. B? Ot impute2_s00 workflowlmpute.csv preparePedMapForimpute2.ftl

2 g s | impute2_s01 workflowlmpute.csv convertPedMapToTriTyper.ftl impute2_s00

3. Eﬂ O3 impute2_s02 workflowlmpute.csv prepareStudy.ftl impute2_s01

4. g Oga impute2_s03 workflowlmpute.csv convertPreparedStudyPedMapToGen.ftl impute2_s02

5. [:ﬂ O 5 impute2_s04 workflowlmpute.csv imputeWithimpute2.ftl impute2_s03

6. g CG impute2_s05 workflowlmpute.csv concatimpute2ResultsPerChr.ftl impute2_s04

7. g Oz impute2_s06 workflowlmpute.csv convertConcatedimpute2ResultToPedMap.ftl impute2_s05

8. g = | impute2 s07 workflowlmpute.csv calculateBr /gIeRZForImputeZResults.ftl impute2_s06

1
9. |:y Omno impute2, 18 workflowlmpute.csv converr” ,ultPedMapToB36.ftl impute? 06
* = this record is readonly.
e generated——" “~—hase generator version 4.0.0-testing.

cite Sw

fe et al (2012) on use.

analysis
protocol

previous
steps
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Workflow run-time view (analysis jobs)

i StatusCode

ComputeTasks
File JEdit WView o 44 441-20 0121 pp B>l done
ComputeProtocols Qv name ComputeScript RunLog WorkflowElement Interprater PrevSteps requirements StatusCode
1. 01 impute2_s00_testl_1349185453555253000##### BEFORE ##### touch SPBS_O_WORKDIR/jobname.out ~ TASKID:impute2_s00_test]_1349185453555253000 touch: cannot  impute2_s00  bash 1 done
Workflow v source SWORKDIR/tools/scripts/import.sh befo... touch " fopt/glite/var/tmp/jobname.out': N... d
4
ComputeTasks 2. (02 impute2_s01_testl 1349185453792052000##### BEFORE ##### touch SPBS_O_\ out T/ il _s01_testl_1: touch: cannot impute2_s01  bash impute2_s00_testl_13491854535552530001 done one
7( source SWORKDIR/tools/scripts/import.sh befo_ touch " fopt/glite/var/tmp/jobname.out’: N...
ComputeHosts 3. ()3 impute2_s02_testl_1349185453886012000##### BEFORE ##### touch SPBS_O_WORKDIR/jobname.out  TASKID:impute2_s02_test1_ 1349185453885012000 touch: cannot impute2_s02  bash impute2_s01_testl_13491854537920520001 done
2 source SWORKDIR/tools/scripts/import.sh befo... touch " fopt/glite/var/tmp/jobname.out’: N...
I: 4
JobManager 4. (04 impute2_s03_testl_1349185454034169000##### BEFORE ##### touch SPBS_O_WORKDIR/jobname.o 134169000 touch: cannot impute2_s03  bash impute2_s02_testl_13491854538860120001 done
7( source SWORKDIR/tools /scripts/i d one
5. ()5 impute2_s04_testl 1349185454255
o
6. (16 impute2_s04 testl 134918
7
4 .
7. O7 impute2 s04_testl 13 TASKID:BwaAlignLeft_run01_1355507698165482000
e o Running on node: wn-car-004.farm.nikhef.nl

T TeuaTiese srmcp -server_mode=passive srm://srm.grid.sara.nl/pnfs/grid.sara.nl/data/bbmri.nl/RP2/resources/hgl9/indices/human_glk_v37.chrl.fa
il - file:////tmp/jobdir/28851242.stro.nikhef.nl/resources/hgl9/indices/human_glk_v37.chrl.fa

10. (010 impute2_s04_test

4 Picked up _JAVA_OPTIONS: -Xmx512M

el (B R server_mode is specified as passive, setting number of streams to 1

& (B R A srmcp -server_mode=passive srm://srm.grid.sara.nl/pnfs/grid.sara.nl/data/bbmri.nl/RP2 /resources/hgl9/indices/human_glk_v37.chrl.fa.amb
'j/" 13 impute2_s04_test file:////tmp/jobdir/28851242.stro.nikhef.nl/resources/hgl9/indices/human_glk_v37.chrl.fa.amb

uﬂ o imp....z_m_t.;w Picked up _JAVA_OPTIONS: -Xmx512M

%5. 15 impute2_s04_tesq server_mode is specified as passive, setting number of streams to 1

1: 5 16] Gz srmcp -server_mode=passive srm://srm.grid.sara.nl/pnfs/grid.sara.nl/data/bbmri.nl/RP2/resources/hg19/indices/human_glk_v37.chrl.fa.ann
.j L monen o410 file:////tmp/jobdir/28851242.stro.nikhef.nl/resources/hgl19/indices/human_glk_v37.chrl.fa.ann

4 Picked up _JAVA_OPTIONS: -Xmx512M

1—}' [ imp"“z'sos'mw server_mode is specified as passive, setting number of streams to 1

L[ 81 [t srmcp -server_mode=passive srm://srm.grid.sara.nl/pnfs/grid.sara.nl/data/bbmri.nl/RP2 /resources/hg19/indices/human_glk_v37.chrl.fa.bwt
Zfl; e e "‘1 file:////tmp/jobdir/28851242.stro.nikhef.nl/resources/hgl19/indices/human_glk_v37.chrl.fa.bwt

* = this record is readonly. Picked up _JAVA_OPTIONS: -Xmx512M

server_mode is specified as passive, setting number of streams to 1

srmcp -server_mode=passive srm://srm.grid.sara.nl/pnfs/grid.sara.nl/data/bbmri.nl/RP2 /resources/hgl9/indices/human_glk_v37.chrl.fa.fai
file:////tmp/jobdir/28851242.stro.nikhef.nl/resources/hgl9/indices/human_glk_v37.chrl.fa.fai

Picked up _JAVA_OPTIONS: -Xmx512M

server_mode is specified as passive, setting number of streams to 1

srmcp -server_mode=passive srm://srm.grid.sara.nl/pnfs/grid.sara.nl/data/bbmri.nl/RP2 /resources/hgl9/indices/human_glk_v37.chrl.fa.pac
file:////tmp/jobdir/28851242.stro.nikhef.nl/resources/hgl9/indices/human_glk_v37.chrl.fa.pac

Picked up _JAVA_OPTIONS: -Xmx512M

server_mode is specified as passive, setting number of streams to 1

srmcp -server_mode=passive srm://srm.grid.sara.nl/pnfs/grid.sara.nl/data/bbmri.nl/RP2 /resources/hgl9/indices/human_glk_v37.chrl.fa.rbwt
file:////tmp/jobdir/28851242.stro.nikhef.nl/resources/hgl9/indices/human_glk_v37.chrl.fa.rbwt

Picked up _JAVA_OPTIONS: -Xmx512M

server_mode is specified as passive, setting number of streams to 1 |
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Failed jobs overview

T TR W W

—

Search results where: StatusCode = failed y§

Jidw name ComputeScript
1. 4895 imputation_run01_6664676713199039 ulimit -a Iscpu ##### BEFORE ##### touch SPBS_O_WORKDIR/jobname.out source b h 1
7 SWORKDIR/tools/scripts <S${#aditionalArgsArrayl@)}; i++)); do currentArg=S{aditiona as

ScurrentArg ${impute2FileArg|@]} if [[ $? -eq 1 )); then i="expr Si + 1" file=${adition|
argument: ScurrentArg will get and is requered for this script to start Sfile" inputs Sfi
file: $file" fi done startTime=S$(date +¥s) echo "known haps_g S{kn ovm _haps_t gl ecl

Interpreter PrevSteps requirements StatusCode

failed

Search: 4
's where: StatusCode = failed y§

uirements StatusCode
failed

S(lmmChrPos}‘ echo “toChrPos: S{toChrPos] echo i AediFolder:
tmpOutp ut="${i er}/~ chrs((hrl S(fromChrFos) ShnChrPnsl
nalOutnut =" € i di: *roanOutout- StennOutnat!” innuts

chr: 4 from: 185000001 to: 190000001

- There are no type plying the command-line settings
iwk (pnnl Sl}‘ == 1) thenif[!-f S((mpOutpul] info ) then echo “Impute2 foun;
empty output” echo "Touching file: ${tmpOutput}” echo "Touchi

create

Running on node: v33-45.gina.sara.nl

idv ComputeTask omputeWorker StatusCode

TaskHistory

|4d 44 1 -10 of 16 pp Pp|

StatusTime

Error: terminate called after throwing an
instance of 'std::bad_alloc'
what(): St9bad_alloc

8.[ 4 6740 imputation_run01_6664677232470394
9. /7 ) 6951 imputation_run01_6664677232470394
10. /7 _ 7134 imputation_run01_66646772324703

"

April 6,
failed April 6,
failed April 6,

2013, 07:47:18
2013, 14:31:48
2013, 19:04:43

How much memory:
ey, Virtual memory (kbytes, -v) 4194304

umce

S

TASKID:imputation_run01_6664677:
TASKID:imputation_run01_6664677:
TASKID:imputation_run01_6664677:
TASKID:imputation_run01_6664677:
TASKID:imputation_run01_6664677:
TASKID:imputation_run01_6664677:
TASKID:imputation_run01_6664677:
TASKID:imputation_run01_6664677:
TASKID:imputation_run01_6664677:
TASKID:imputation_run01_6664677:
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Galaxy design view

MZmine Feature Matching (v0.6) export feature matrix

MZmine Feature Quantification (v0.6) &
create FileSet ' input file out i
input file input flle

!nPUt files 1 > ) ’ outputFile (mscfeaturematrix) tputFile (tabul
input file outputFile (mscfeaturelist,mscfileset) outputFile (tabular)

input files 2 >
input file

input files 3 >

input file APML to ExpressionSet

Differential Expression Analysis
input files 4 > Input dataset APML flle ExpressionSet

input file Experimental design file
input files 5 > output log (txt)

log (txt
input file 9 (txt) result (tabular)

expressionset (binary)

input files 6 >
input file

input files 7 >

input file
Selectfirst X
input files 8 > Remove beginning & cut 2 Compute x Cut P34
input fie from as a new column From
input files 9 > to out_filel >
input file out_filel out_file1 (tabular) out_filel (tabular)
out_filel

input files 10 >
i t fil
outputFile h Export EICs X
(mscfileset) .

input file

m/z rt List -

additionalFiles

(zip) l—‘
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Galaxy run-time view

Running workflow "galaxy101"

Step 1: Input dataset

Exons

[ History

( 1: UCSC Main on Huma..ne (genome) Q

oC

Step 2: Input da =

Features
[ 2: UCSC Main on

Step 3: Join
Join
Output dataset '¢

with
Output dataset '¢

with min overla
1

Return
Only records tha

Action:
Hide this dataset

Step 4: Group

Select data

Unnamed history

7: top S exons
Successfully ran workflow "galaxyl01 I@ op 5 exons

added to the queue.

&2 6: Select first on dat;

2: UCSC Main on Human: rmsk (genl
5: Sort on data 4
1: UCSC Main on Human: knownGer|

I &2 4: Group on data 3

3: Join on data 2 and data 1

&2 3: loin on data 2 and

4: Group on data 3 Ay

S: Sort on data 4
*‘3 2: UCSC Main on

6: Select first on data S Human: rmsk (genome)

7:top 5 exons 1: UCSC Main on Human

knownGene (genome)

QOutput dataset 'output’ from step 3

Group by column

4 (value not yet validated)

Ignore case while grouping?

False

-;
% umce

History | Options « |
- & =]
Galaxy 101

7: Compare two Queries on

data 6 and data 1

® (R

S regions, format: bed, database: hgl9
Info: join (GNU coreutils) 8.5
Copyright (C) 2010 Free Software

Foundation, Inc.

License GPLv3+: GNU GPL version 3 or

later

<http://gnu.org/licenses/gpl.html>.
This is free software: you are free to

change and redistribute it.

There is NO WARRANTY, to the exten

=HUE

| display at UCSC main | view in
GeneTrack | display at Ensembl Current

1.Chrom 2. Start

3.End

4. Name

chr22
chr22
chr22

18834444 18835833
20456321 20461301
21738147 217430687
chr22 46652457 46659219
chr22 214803536 21481925
€ =)

uwc002zoc.2_cd
vwc002zsd . 3_cd
vwc002zug.3_cd
uwz003bhh.2_cd

vell0gsw.1_cd
4 >

I 6: Select first on data 5

® R

I S: Sort on data 4

® R

I 4: Group on data 3

® (R

I 3: Join on data 2 and data 1

® R

I 2: SNPs

® (K

I 1: Exons

® R




Workflow Inputs

| Pathway | A

Taverna N -

| Background |[[Noov_ | [ Gutputs | [Son | [from | [[noort ] [Featiype ] [To ][ Grganism |
[ 1 I I T T T
L} [ L} ) I ]

CountryName CityName

4

CountryAndCity

retrieve_seq

| GetWeather |

outputs || noov. |

| lengthDyad ” spacing || backgroundMotif:
: "

oligo_analysis

[(crgn ][ Retum |

| strand ” prior |m

runMotifSampler

| overlap || uns |

B ey
£

oligo_analysis | | dyad_analysis

pattern_assembly

--V;Ior flow Outputs

resultOligo || resultDyad || resultMotifSampler |v X A
. - Workflow Outpfits

" Workflow Clutputs

u mCG [Pattem_sssembly || Gligo_analysis | [ Featre_map |7




Glyph-based visualization of bio-workflows (E. Maguire et al.

Classification Visualization
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Triana/Kepler/Inforsense

atthlum j

TRTable

TRTableDup

attListDup

TETable

classifier ;

ClusterModel
{Cached]

/ ﬂlb:
HCluster
i {Cachedi]

Lol

i

PCAApply )
1 Mh L eans '}’:
P/repare for MVA . SVM
- = Cached]
g eyl N [
IdCata < 1000 RemoveNulls PCA  PCAModel Apply SVMModel Expt Recipe
{Cached]  {Cached] (Cached]
Exported rrom KMeans Lﬁ
i \ {Cached] Apply Join  DecisionTree |

9

PCAModel

P

SVMModel
{Cached]

T S

ldCata > 1000 PCAAENported from PCA dcat bt 1000320,

.....

IRC-dataset-X
{Cached]

{Cached] \

-
' I

Exported from Apply SVM Idcat It 1000
{Cached]

Exported from Apply SVM Idcat bt 1000
[Cached]

Derive

1@}’/‘;"'0“ 5.§.§ molgenis



How workflow visualization can be improved

(techniques taken from software visualization)

2 molgenis




Why workflow visualization is complex

« Workflow complexity leads to
e Large graphs/tables/logs
e Lots of attributes

» Workflow changes and refinements
@ —_— 5 molgenis



Requirements for visual analytics

» Different views
* Design view: structural overview and zoom in
e Run-time execution view: history and zoom in
e Behavior view: how parameters influence results data/quality
« Evolution view: what elements were introduced/removed
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Approach

Molgenis

— e s s S

umce

creat Flesat

input les 1>
nput e

input les 2>

nput e

nput ies 3>
it fl

nput ies 4 >
nput e

input les 5 >
nput e

input les >
nput ies 7 >
nput e

nput ies 8 >
ot

input ies 9 >
nput e

Input ies 10>
1

(mciesety

alaxy

History ( Options ~ |

MzZmine Feature Quantifcation (v0.6) &%
nput e ette
cutputFle (mictesturematri)

cutputFie (mictesturais mad

APMLto Exprassionset 31

Input dataset 31 i

e ———
ey n
oa )
exressonse oary)
Remeve benning 3 an % compute 3%
et -
Y oot o e
& expotes 3
gt e
s

e
)

lC]
Galaxy 101
7 Compare two Querieson  ® { %
data 6 and data 1

5 regions, format: bed, database: hg19
Info: join (GNU coreutils) 8.5
Copyright (C) 2010 Free Software
Foundation, Inc.

License GPLV3+: GNU GPL version 3 or

<http://gnu.org/licenses/gpl.htmi>.
This s free software: you are free to
change and redistribute it

e is NO WARRANTY, to the exten
WO <oB
| display at UCSC main | view in
GeneTrack | display at Ensembl Current

18504444 18935839 w0002z00.2_cd
ChrZ2 20456391 20461301 ve002zed 3 od
Chrz2 21738147 21743057 w002z 3 od
OhZ2 46652457 46659219 o003 2 od
ohrz2 2143053 21491525 wo0iOgew. 1 od

I&jslm_ﬁm_\m_m.s @0

5: Sort on data 4 @R
4: Group on data 3 @R

Iz: loin on data 2 and data 1 @ ()
Iz:snPs @R
Il:Exons @I %

' Weather
/ Webcams

Taverna

o) . L)) ) ) ] ) ) ) o) [ e &
i

Vo piss

[ bt v
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Starting point

» Adding quality metrics to the workflow structure
o # of parallel executions
 sizes of input/output data and quality scores
e analysis execution time
* tools and their dependencies
e resources required (i.e. CPU, RAM)
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Adding quality metrics to the structural representation

Position Metrics (X,Y)
Color Metric Height
Metric
Width Metric
1 N B =
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Adding quality metrics atop of a given diagram
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Adding metrics in 3D

Termeer et al.

B) Using sizes and height
to show metrics

Wettel et al.




Adding metrics on the level of entity attributes

APML to ExpressionSet %
APML file

Experimental design file

log (txt)

expressionset (binary)

A) Galaxy workflow element
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% umce

ExampleClass ExampleClass ExampleClass
at-1 D attribute1 . D attribute1 |.|
attribute2 attribute2 attribute2
attribute3 attribute3 attribute3
O D method1() | method1() ]
NENEE | method2() [l method2() N |
method method3() | method3() [ ]
mi O method4() i} method4() [ ]
method5() method5() method5()

a) b) C) Byelas et al.

B) Adding metrics for UML class attributes
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UML class diagram with 5 attribute level metrics




Metrics on different levels of detail
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A) Showing workflow areas B) Metrics on
different levels
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Conclusion
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31
Multi-scale visualization for workflow structure
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« Can a workflow be shown in the same way?
« Easy to hide/highlight different aspects
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Workflow behavior visualization
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http://eagereyes.org/

Can we use parallel coordinates to show how
- analysis parameters
- execution settings

influence analysis results? . .
& umce %5 molgenis



Workflow evolution visualization
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were isolated and
studied by Friedrich
Miescher.

Hugo De Vries
prompted the foun-
dation of genetics.

mutation of the

gene by X-ray
was reported by
Hermann Miiller.

Studies in Drosophila melano-
gaster suggest a linear model
of genes on chromosomes,
like ‘beads on a string.”

The laws of inheritance
were described.
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double helix
structure was
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Gene as a physical molecule

Gene as a protein blueprint
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ics beguilingly simple orthography, has become a of the word ‘gene; constructed the strating type- Hershey and
central concepe in biology. Given a specific meaning derived from the Greek first genetic map. switching in s
at its coinage, this word has evolved into something genesis or genos. pneumococcus that DNA is the
complex and clusive over the years, reflecting our suggested a genetic material.
) e - 00 | B transforming
ever-expanding knowledge in genetics and in life sci- orm
: 2 . 3 107 co principle.
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The operon, described
by Frangois Jacob and
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strated transcriptional

Genes
-
{ ¥
@ ~=~
NcANA  mRNA

{

&

Protein

The ‘Central Dogma’
of molecular biology
was proposed by
Francis Crick.
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Gene as transcribed code
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The genetic code

was deciphered by

Marshall Nirenberg,
Har Gobind Khorana,
and others.

Gene: An Evolving Concept
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The first sequence '
of a gene, ~O—O— The drafts of
COAT_BPMS2, Was the human
determined. GENSCAN, a computer  genome
H program for gene  sequence
The first large-scale structure prediglion, were pub-
became available.

gene function
analysis using gene
expression in yeast

1972 1994

Gene as ORF sequence pattern

Introns and the mechanism of
RNA splicing were discovered by
Phillip Sharp and Richard Roberts
demonstrating ‘split gene structure.’
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mRNA

lished.
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Gene as annotated genomic entity

2003

The ENCODE
Project was
launched.
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Known transcripts

Unannotated transcripts

Alternative promoters

The ENCODE Project highlighted
the complexity of gene tran-
scription and regulation.

2007

Gene as ...

2007

The pilot phase of the ENCODE
Project was finished. New
gene models are proposed.

"
A genomic locus

Protein-coding transcripts
- -

Novel transcripts

Can we use
changed?

timelines to show how a workflow has

been

« What components were introduced/removed and when/why?
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H. Byelas and M. Swertz, “Visualization of bioinformatics

molgenis_apps / doc / compute / 02_compute_imputation.md &)

g mswertz 2 hours ago re-added imputation docs

1 contributor

file

304 lines (226 sloc) = 16.546 kb

Imputation pipeline

This manual explains how one can do impu
the analysis efficient it's needed to devide tr

Preparing the reference: here the refer
Preparing and QCing the study data: al
A7, chunks the study data in a user spe
number of SNPs. This extensive chunk
10 hours per chunk of 2000 SNPs and
Phasing: phases the data using MaCH
Imputation: consist of imoutina the nha:

molgenis_apps / doc / compute / 03_compute_ngs.md &)

91‘ mswertz an hour ago minor fixes to docs; added README.md

1 contributor

file | 193 lines (131 sloc) | 10.77 kb Edit F

Next-generation sequencing pipeline

Next-generation sequencing methods produce a growing volume of data, leading to increasing difficulties in anal,
manual describes how one can simplify, parallelize and distribute such analysis across high performance compu
using a standardized pipeline and the Molgenis Compute framework.

The pipeline is comprised of best-practice open-source software packages used in multiple institutions leading to
The four main parts of the pipeline are:

o Alignment: here alignment is performed using Burrows-Wheeler Aligner BWA. The produced SAM file is con



