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Scientific workflow

= A scientific workflow Is a series of - workfiow inputs

analysis operations connected using . | patabase|| Program || Error|| Masses |

data links R \i i.;je-mi-fyii:;;c- |
= Analysis operations are supplied by P

searchsimple

Independently developed web

- ﬂémrﬁflﬁﬁ iDutputs
SErviCes - .

— Connected parameters can be S 3
mismatched

Objective: to characterise mismatches in scientific workflows
and provide support for their automatic detection
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Outline

v Scientific workflows
Ontologies for describing operation parameters
Classes of mismatches

Evaluation
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Ontologies

Domain ontology: captures information about the application
domains covered by operation parameters, e.g., Protein_record
and DNA_sequence

domain: OFP X (IN U OQUT)} — 840main
Representation ontology: describes the format of data, e.g.,

Uniprot_record and Fasta_record
represent: OP X (IN U OUT} — Orepresent

Extent ontology: defines the scope of values of operation
parameters, e.g., SwissProt_datastore
extent: OP X (IN U OUT} — Ocpient
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Classes of mismatches

O |
Opl O »O Op2

Type mismatch: In order to be compatible the data type of the
output must be the same as or subtype of the data type required
by the input parameter. The data link suffers from a type

mismatch Iff: _
o.type A i.type

Cardinality mismatch: a particular kind of type mismatch. The
data link suffers from a cardinality mismatch iff:

(o.type = ArrayOf (i.type}) or
(i.type = ArrayOf (o.type})
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Classes of mismatches

Opl O >O Op2
PestainSecoiehce  DNipodgeennd
Domain mismatch: In order to be compatible the domain of the
output must be the same as or subconcept of the domain of the

subseqguent input. The data link suffers from a domain mismatch
Iff:

domain(opl,o} ¢ domain(op2,i)

Representation mismatch: refers to the difference in terms of
format between the output and input. The data link suffers from a
representation mismatch iff;

(domain(opl,o) T domain(op2,i}) and
(represent{opl,o) + represent(op2,i})
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Classes of mismatches

Opl O >O Op2
Fe&s@DRecord UniprofRdzasd

Content mismatch: a particular kind of representation mismatch
In which the formats conflict in terms of data scope. The data link
suffers from a content mismatch iff:

contains{represent{opi, o} represent(op2,i}} = false

Extent mismatch: refers to the difference in terms of space of
possible values between the output and input. The data link
suffers from an extent mismatch iff:

coveredBy(extent(opl, o), extent(op2,i}} = false,
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Mapping

A mapping Is used for transforming the data
output by an operation onto the input of another
operation

Input/Output
Domain preserving/ Non domain preserving

Task
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Evaluation

Workflow

Source

Mismatch

Value-Added Protein Identification

ISPIDER project

Domain and Content

Genome-focused identification

ISPIDER project

Type, Extent and Cardinality

Phylogenetic analysis

Hashmi et al

Domain and Representation

Arabidopsis genes prediction

myGrid project

Representation

Homology search

DDBJ

Representation

Gene Ontology Context

myGrid project

Automatic refresh for Pride

ISPIDER project

Cardinality, Domain and
Representation

Quality assessment workflow

Qurator project

Genome annotation workflow

Pegasys project

Domain

Structure modeling workflow

myGrid project

Domain

Williams-Beuren Syndrome

myGrid project

Representation

Multiple alignment

EMBOSS

Protein family analysis

REMORA

Domain and Representation




Conclusions

A characterisation of mismatches

A tool for automatically detecting mismatches and retrieving

the mapping appropriate for their correction
The developed tool has been used in practice

Evaluation: the mismatches we characterised occur with

different frequencies
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Invalid results

- Enactor invocation

“ ¥ Zave as Kl [ﬂ Save to disk I:H-] Save to disk as website @ Exicel

Status | Feszult= | Process report

|reauﬁ|

—| |[BLASTP 2.2.14 [May-07-2005]

IReference: Altschul, Stephen F., Thomas L. Madden, Alejandro 4. Schaffer,
Jinghui Zhang, Zheng Zharng, Webbh Miller, and Dawid J. Lipmarn (19971,
""Gapped BLAST and PST-BELAST: a new generation of protein databhase search
rogram=" , Mucleic 4cids Res. 25:3389-3402.
atabase: =swi=ss_all. seq
228,670 sequences: 53,549,095 total letters

Searching

IQuery=
[3 letters=s)

Oond FEEEEE

Dacabase: =swiss_all.=sedq

Posted date: Jul 1a, 2006 S:32 AM
MNMumber of letters in database: 53,549,095
MNumber of sequences in database: =8 ,.,670

Lambda K H
0.314 0O.1z20
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b Enactor invocation

<» Saveas ML |2 Savetodisk || Save to disk

| Status| Fesults | Process report |

|resuﬂ|

—— [BELASTP Z.2.14 [May-07-2Z006]

Feference: Altschul, Stephen F., Tt
Jinghui Zhang, Zheng Zhang, Webbh HMF
"Gapped ELAST and PAI-BLAST:
programs",

a nemw
Macleic Acids Fes. 25:7
Datahase: awiss_all.zeq

228,670 sequences; §3,54
searching

Quiery=
[3 letters)

TEEEEE

EEEEE WNo hits found

Datghase: swiss_all.seq

Posted date: Jul 16, 2008 5:
Mumher of letters in database: 82
Munber of sequences in databasze:

Lambda K H

0.314 0.1z20 0,282

43

Valid results

&= Enactor invocation

< * Save as XML Eﬁﬂ Save to disk L_Iﬁl:l Save to disk as ywehsite |__'5'_| Excel

| Status | Resuts | Process report |

|resuﬂ|

—— [BLASTP 2.2.14 [May-07-2006]

Feference: Altzachul, 3tephen F., Thomasz L. Madden, Alejandro A, Zchaffer,
Jinghni Zhang, Zheng Zhatg, Webbh Miller, and Dawid J. Lipman (1997,
"Gapped BLAST and P3I-BLAST: a new generation of protein database search
programs", Mucleic Acids Res. 25:3359-3402.
Database: swiss_all.seq

228,670 sequences;: §3,549,095 total letters
Searching

Tuery=
177 letters)

Jequences producing

ap | Q4L5T4 | ACP ST
sp |Q8CPIZ|ACE |
ap | QSHPYA | ACE

J Acyl carrier protein

3 Acyl carrier protein

Acyl carrier protein

ANl Aoyl er proteln
L3 Acyl carrier protein
B 4cyl carrier protein
Aoyl carrier protein

AT Acyl

© protein
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