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Quality assessment of the sequence reads was performed by generating QC statistics with

FastQC (http://www.bioinformatics.bbsrc.ac.uk/projects/fastqgc).

Read alignment to the

reference human genome (hg19,UCSC assembly, February 2009) was done using BWA (1)
with default parameters. [A summary of the sequencing data is shown in Table X.] After

removal of PCR duplicates (Picard tools, hitp://picard.sourceforge.net)

and file conversion

(samtools (2)) quality score recalibration, indel realignment and variant calling were performed
with the GATK package(3). Variants were annotated with Annovar (4) using a wide range of

databases such as dbSNP build 135 (5), dbNSF
(8), MITOMAP (9) and tracks from the UCSC.

11

P (6), KEGG (7), the Gene Ontology project


http://www.bioinformatics.bbsrc.ac.uk/projects/fastqc
http://picard.sourceforge.net/

Background

Horkoff et al. |8]

Used several modelling languages
o UML activity diagram most suitable
‘ |[dentified concepts gaps
e Motivations
* Sources
e Thresholds
 Files
‘ Suggested further study to extend the language

() Proposed a draft for workflow elicitation




Research Question

How can we extend the UML activity diagram and use a template for workflow
documentation to understand and improve bioinformatics workflows?
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Increase efficiency to manage workflows

‘ Create a sharable documentation set
‘ Provide a way to train new bioinformaticians

‘ |dentify problems in workflows
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Problem Understanding

* Understand the research problem
* Study the background literature

Solutions Identification

* Literature review (1st)
* Iterations’ feedback (2nd & 3rd)

Design & Development

* Create the artefacts (1st)
* Improve the artefacts (2nd & 3rd)

3rd Jteration

[st & 2nd Jterations

* Bioinformatics’ Interviews (1st & 2nd)

Methodology

Design Science Research Process Steps

Legend Recorded semi-structured interview

} 3rd Jteration

2nd

Communication & Validation

* Demonstration Workshop
* Discussion section
* Bioinformaticians’ Validation

* Thesis conclusion
* Publication of the results

3rd

5 bioinformaticians
Transcript using Temi

Thematic analysis

Recorded semi-structured interview
intercalated with artefacts’ test

5 bioinformaticians - 1 new

Think aloud protocol - log

ranscript using Temi

"hematic analysis

Recorded workshop discussion

6 bioinformaticians - 1 new
Validation questions using Mentimeter
Transcript using Temi

Thematic analysis

Suggest further studies




UML Activity Diagram Extension Meta-model
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Base Class Description Notation

[LOOP condition]

N
An iterati t of activiti d acti t Action ‘
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Represent an outcome of a test based on a condition * Condition

SoftCondition ActivityEdge with a limited soft-threshold value. The condition is .. ;
predefined guards on the outgoing edges. .
I {Q 1 ® 2 Represent an outcome of a test based on a condition .
.. .. . o . . Condition
HardCondition ActivityEdge with a limited hard-threshold value. The condition is
predefined guards on the outgoing edges.

Action @
Used to connect the sub-processes parts within the same

diagram.

How should workflows, including the concepts discovered in RQ1.1 be
visualised to be understandable by the bioinformaticians?

Workflow

ActivityEdge

A connector used between the dark input and the
StandardReferenceConnector | Activity Edge multiple documents notations to represent the standard
reference.

U th Standard
Se e Data that is used to make comparison. This data is reference

StandardReference ObjectNode normally standards followed. For example, human

Understandable

concrete syntax
(= >

\/\/ | t h DSt ObjectNode A'labeled triangle that represents the connection point
a Sy O U S e with an other part of the diagram from other page.
label <G )
|_| |< e | | h O O d Of U S e Source ObjectNode A link, documenF title, person’s name Whl'Ch are the Source description
source or responsible for a specific set of actions.

A tool or software used to perform an activity with a <<Tool Name>>
Activity done with tool

ObjectNode
! description of the activity. That is automated operated.

Stakeholders understandability

. A tool or software used to perform an activity with a <<Tool Name>>
Ob_] ectNode .. L. . Activity done with tool
description of the activity. That is manually operated.

A structured set of data that is accessible in various
ways.

Database DataStoreNode Database
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RQ 1.3

How can we design a useful and understandable template to document
the concepts from RQ1.1 from the bioinformaticians viewpoint?

Understandable |
Unanimously

Fasy to use disliked
¥

Likelihood of use failed attempt

Stakeholders understandability

Automatically generate documentation after the workflow is drawn

Must contain the tools section

The amount of text and technicality should be as low as possible

Workflow Description Specification

Workflow ID:
Date of creation: Number of steps:

Modification date: Workflow creator:

Workflow version:

Workflow goal:

Workflow source:

Workflow responsible:

First Step (Start point) Final Step (End point)

Workflow Description Specification
Workflow ID: Step ID:

Step version:

|:| Is this the final step in the workflow?  Yes |:| No |:|
Super-step of:

Order of execution:

Step execution' location:

Is this step concurrent/parallel to another: Yes D No |:| If yes, step ID:

Standard references:

Is the intput comming from another step:  Yes D No |:|
I the output used in another step: O

0000000000000

0 00000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOoOoOoOoOooooooooooooooooooooooo0000000000000000000000000@@QQQ]
Is this step repeated along the workflow:  Yes D No |:|
If yes, how many times it repeats:

Database Section
Is the generated output stored: Yes |:| No |:| If yes, the data must be stored until:
If yes, name of the database:




Conclusion

SUbjec'tive and nOt Standardised diagrammatic & written documentation

‘ FirSt attempt to standardise workflow documentation

‘ UnderStandable and Straightforward concrete syntax extension

‘ WDST needs to be refined and automated

@ Knowledge sharing -« formal documentation




Future Work

Modelling tool

@ that allows generating documentation from the diagram
@ higher precision when positioning the shapes

@® possibility to input the tool settings and parameters in the shapes

‘ Validati()n Of the COnceptS with a broader bioinformatics community

‘ |mpr0vement reduce the overloaded control flow shape

O Measure

@® if the usage of these artefacts would improve shareability and understandability

® how many problems can be identified in the bioinformatics workflows

@ the number of manual operations that were thought automated




Questions
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