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proprietary formats

an operation of

Web service 1

Without a common format,
communication between diverse tools

Ctext output of Web service .I)

demands
proprietary parsing,0 s hi ms o,
or transformations.
/ parse output text /
The 2 scenarios show the demands
for connecting 2 tools (such as Web ( A )

services) which are using:

1. Proprietary formats

2. Common XML format
print into input text

( text input for Web service 2)

an operation of

Web service 2

\ ——

cormmon XML formai

an operation of

Web service 1

Ccanonical intermediate data)

an operation of

Web service 2

Smooth orchestration!
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a EXAMPLE DATA: Bio XSD Segjrenceredord

Basic example: Type diagram: = sequence

<exampleSequenceRecord m----- -
<bx:sequenceLCLYTHIGRNIYYGSYLYSETWNTGIMLLLITMATA [ TR Tk

FMGYVLPWGQMSFWGATVITNLFSAIPYIGTNLVEWIWGGFSVDKATLNRFFA e Tt

FHFILPFTMVALAGVHLTFLHETGSNNPLGLTSDSDKIPFHPY YTIKDFLGLLILILL [ T

LLLLALLSPDMLGDPDNHMPADPLNTPLHIKPEWYFLFAYAILRSVPNKLGGVLA Reference to whers the
LFLSIVILGLMPFLHTSKHRSMMLRPLSQALFWTLTMDLLTLTWIGSQPVEYPYT dstabase entry or an e
IIGQMASILYFSIILAFLPIAGX/ENYequence [Biusequenaenemm E]_(_.,._:E_ super-s2quence
<bx:species S ' mrmmmme-s
: : : SEEDmDE o amno-ane -~ name
speciesNamr="Elephasmaximusmaximu:" SQUEnCE recor gthe ' L
/> JEmEnC Sequenie aind Opins : smmmmm---
EEnEE -~ note

<bx:reference
dbName="GenBan¢ | gmrmomes --------
accessio="AAD4416" e mmmmmm e o2
/>
<bx:nameCytochromeb</bx:name>
<bx:note>xCytochromeb is a subunit of cytochrome bcan Restriction example:
11-subunit mitochondrial respiratorgnzyme</bx:note> GeneralAminoacidSequence

</exampleSequenceRecord <xs:patternvalue="TACDEFGHIKLMNPQRSTVWY BJZXtJO]+

Example containing more metadata:

<exampleSequenceRecordsi:type="bx:NucleotideSequenceRec6rd
sequence € <bx:sequencegtgcgagaggcccgtgccgecgtgecgegcetgectacgaggctttctgccgetggagggaggotdbegspeguence
<bx:species
dbName="NCBI Taxononiy
dbUr="http:// www.ncbi.nlm.nih.gov/taxonomy
accessior"9598'
entryUri="http:// www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=9598
speciesNanm="'Chimp
/>
machine <bx:reference
dbName="GenBank\ucleotid€e"
understandable dbUr="http://www.ncbi.nlm.nih.gov/nuccoré
metadata accessior"NM_001008991
entry Ur="http://www.ncbi.nim.nih.gov/nuccore/NM_001008991
sequenceVersioH'1"

<bx:subsequencePosition
<bx:segmer min="282" ma»="351"/>
</bx:subsequencePosition
</bx:reference>

humanconsumable{ <bx:namessnippet of aldehyde dehydrogenase 5 family, member Al (ALDHB#&thame

metadata <bx:note>nucleargene encoding mitochondrial proteimRNA (G1:5711386&)x:note>
\ </exampleSequenceRecord /
G
~,
CENTERFO D T U : Z %
RBIOLOG! E? - - "
CALSEQU UNIV=ERSIT= D= LYON CEBITEC Oslo
ENCEANA | g = | Universitat Bielefeld % :
LYSIS CBS e I B dépasser les frontidres \\ Center for Biotechnology

support@bioxsd.org
4 N )
STRATEGY ADVANTAGES OF XSD
EMBRACE project (EU FPG) has recommended ways (/ 4BCFA( L Advantages for users of tools: Advantages for providers  of tools:
how to provide smoothly interoperable bioinformatics tools. = Using detailed XML formats,
with machine-understandable definitions usability Automatic input validation*
by an XML Schema (XSD),
- - has numerous advantages
Searching, reasonin : , Al A

0 " . . over textual formats. usability Easy conversion of formats t F NRARAY A aF 2 NIFNHS

2

| commononviogies | EDAM

S ontology % -

5 : . : and cther main omtologies Ahd certain advantages over RDF, too. usability Auto-generation of objects and GUIs

A (while RDF has some other advantages over XSD)

Annotation
.................. Programming, workflows Efficient compressionjwith EXI)*

x . .

= BioXSD Using a common, canonical XSD Annotation of details possible

u:"-'f and other common Schemas makes life easier

I for both users and providers of tools. _ o
Workflow programming Readymade 1/O building blocks:
interoperable Web services N _ _ resources ior & fast d | i ior & faster resources
WS»I In addition, with SOAP Web services, easier & laster evelopment easler « faste
~~~~~~~~~~~~~~~~ an XSD is mandatory and useful.

\_ ) \_ J
/MIX -AND - MATCHING TOOLS 1. 2. N ( EXAMPLE WORKFLOW A

An example analysis workflow

(L mysequence ) (or pipeline):
blue rectangles are Web-service calls,
find similar se quences red ovals are data.
BLAST Swiss-Prot
Using standard data formats
(Ulist of similar sequences ) makes workflow construction
easier, faster, and cheaper,
lign sequences decreasing the need for additional
Clustalw specialised personnel with

advanced programming skills.

( multiple seq. alignment )

optimise alignment

MaxAlign

(mufﬁpfe seq. alignment )

predict secondary structure predict propeptide cleavage predict nucl. export signals
GorlV ProP NetNES
(annatated sequenaes:) (annatated sequenaes:) (annatated segquen ces:)
secondary structure PC sites nuclear export signals

/ merge annotations /

annotated sequences

with features j

multi-segment features

B XSD Seqjrencenannodation

non-positionedand positionedeatures, experimental data
unified format for genome, protein, or RNganotations

semantically rich annotation supporting aagitologies,including
relationsbetweenentities and ontology concepts, formal cress metadata: computational methods (provenance), and generic semantical
referencesvith meaning, relations between features

generic semantically annotated scores, verdictiability

provenance metadatgossibility to keep track of sources and
computational methods (semantically annotated, with references

Bio XSID version 1.1 optimised support for dense features (dense

genomeannotation tracks); optimised syntax for scores, ontology  references to databases and ontologies, accessi@sirictedsubset of
concepts, crosseferences, computational methods

BioXSD Sequrencelighiganment

pairwise and multiplelocal and global, ia unified format

optimisationfor long or many sequences, similarggarch or
read-mapping results

annotated scores
sequence reuse: seguence records remain intact inside the alignment de

under development for 1.Dbptimisationfor individual genomics (variatio
data), wholegenome alignments

Other types:

numericdatatypes global URInames text, enumerations

On-going development:

ntip:// BIIDXSD .org

Standard format for basic bioinformatics data: sequences, sequence annotations, alignments, references.
Specialised XML Schemas, for example SBML, PDBML, GCDML, or phyloXML, should be used for the specialised data they focus on.

Open collaboration within the community handlingof change requestsisersupport,and consulting.

Developed by analysing existing formats, tools, requirements, Web services, and ontologies.
Feasibility and interoperability tested by distinct Web-service providers, using different libraries and programming languages.

BioXSD types can be used directly if applicable, can be included in customtypes, extended or restricted.
Even with tools that keep using proprietary formats, BioXSD can be used as the canonical intermediate format.

BioXSD version 1.1, on-line tutorial, converters between formats, support within O|B|F Bio* frameworks, visualisation tools.
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