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Example: Baby Name Vizard
Laura Wattenberg — Generation Grownup

etter combos & popularity, plus get more amazing name finding tools with Baby Name Wizard Expert

Surf the NameVoyager by name endings,

Baby Name > Le & Bath ) Boys ) G :

|

| E
16 |

' |
12,0 {

" Leonard
Rank in 1910s: 43 6,000
I 4,000
2,000
1900s 1910s 1920s 1930s 1940s 1950s 19605 1970s 1380s 1990s 2000s 2009

Click a name graph to view that name. Double click to read more about it.

I For more options, click here to sign up for the Expert Name Voyager.




Example: Many Eyes

IBM Research and the IBM Cognos software group

An experiment brought to you by IBM Research and the IBM Cognos software group Visualizations : I | Search |

Listing Visualizations EJsubscrice
Showing 31-60 of 79077

m

Explore
Previous 123456789 ... 2635 2636 Mext

isualizations

Sort by rating
1

Participate

Create avisualization
I Upload a data set
Create a topic center

Register
Egienvector Student Ages NAMES Student Names
Learn more Centrality in
; Upstream
Quick start

Hydrocarbon
Investments

isualization types
Diata format and style
About Many Eyes
[ FAQ
f Blog

Contact us

Contact
Report a bug
terra 11 vezes 2010 Major 11 anos de 11 anos de Uncommitted SHU Computing
Legal League Baseball bamba que valem bambas pledges of Aid to modules treemap
Terms of use Salaries Haiti by country
Privac 2010 2




E-Science data

= Complex data
= Not easily human interpretable
= Need for integration and comparison

= Powerful computation needed



To further complicate the task

= Standardization and agreement of common
formats is a prerequisite for efficient data
management

= The Web is an ad-hoc platform where new
data formats and actors occurs all the time



Content of this presentation:

= Two scientific application areas
= Provenance/Scientific workflows
= Bioinformatics

= Three different aspects
= Interfaces for exploration
= Seamless data integration

= Effective data exploration
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Biological data

LOCUS HUMINS01 4044 hp DM
DEFINITION Homan insulin gene, complete cds.
ACGCESSION  JOOZES

VERSION JOOZ265.1 GI:186423

ééil agyggoccadqy gabtggtgggy ccactgagaa gtgacttctt gttcagtage totggactot
3901 tggagtccce agagaccttg ttcaggaaag ggaatgagaa cattccagoa attttccococ
3961 cacctagocc tococcaggbtc tattbttaga gttatttctg atggagtocce tgbtggaggga

4021 ggaggetggy ctgagggagy gggt

Protein seq

Entry information
Entry natne

Frimary accession nmumber
Comments

« FUNCTION: Insulin decreases blood glucose concentration, It increases cell permeability to

moncsaccharides, amino acids and fatty acids, It accelerates glycolysis, the pentose phosphate cycle, and

glycogen synthesis in liver,

« SUBIUNIT: Heterodimer of a B chain and an A chain linked by two disulfide bonds.

* SUBCELLULAR LOCATION. Secreted,

o DISEASE: Defects inINS are the cause of familial hyperproinsulinemia [MIM: 176730
in 20 an 40 50 60

MATLWMELLPL LALLALWGED PAAAFVHNOHL CGSHLWEALY LVCGERGFFY TPETRREAED

INS HUMAN
P01305

Ta a0 Q0 100 110
LOVGOVELGG GPGAGSLOPL ALEGSLOERG IVEQCCTSIC SLYQLENTCHN

Secondary str.

General information about the entry

Eniry name

Tertiary str.

Entrytype  |[PATTERN

INSULIN
0 ()
Diegeription |Insulin tamily signature,
Pattern (C-C— [Pl - (P} —x-C-[STDNEKFI]-z2)- [LIVMF3]-2(3)-1C.

all - all { 184297 )
@ C0003674  melecular_funct
@ 00005488  binding ( 33

@ GO0D05102 ; receptor binding [ 1864 )
0 GO:0005179 : hormone activity ( 325 )

@ G0:0004871 : signal transducer activity { 8874 )

@ GO:0005102 : receptor binding [ 1864 )

@ GO:00058179 : hormone activity { 325 )
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Capturing provenance

= Provenance of scientific artifacts is necessary to
reproduce, validate and share scientific results

= Provenance can be as important as the results!

proveesnance |’priavanans|
noun

the place of origin or earliest known history of something : an srange rug of
Iranian provenance.

» the beginning of something's existence; something's origin : they try fo
understand the whole universe, its provenance and fate.
See note at ORIGIN .

» a record of ownership of a work of art or an antique, used as a guide to
authenticity or quality : the manuscript has a distinguished provenance.

ORIGIN late 18th cent.: from French, from the verh provenir ‘come or
stem from,’ from Latin provenire, from pro- forth’ + venire ‘come.’



Scientific workflows and provenance —
capturing biological data integration

V¥ VisTrails Builder - libSB
File Edit %“iew Run Vistrail Packages Help

EEJE ® §

Mew ©Open Save Undo Redo Execute

e =§ B k| O @

Pipeline | Histary Query Exploration Select | Pan  Zoom

WbSEMLdemovt* | x|

| Methods 8 x|

Tag:| |
| | %

= Basic Modules ]~
Abstraction E|
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Color
ConcatenateString
Constant
File:

FileSink. @] >
Float sbmIReadFromFile
Group n

InputPork
Integer
Lisk
Module

i b
sbhmlGetModelFromDocument
CukpukPork n

Methad Signakure

Mull

PythonSource

SmartSource L »
StandardOutpuk =

nancka g sbmiGetModelAnnotations
Skring n
SubModule ;
TestTuple

Tuple
S ] » L] »
u
U:,Zi:jnt sbmlGetBQModellsResource - sbmlGetBQModellsDescribedByResource
] n

= Dialogs
Dialog

. . [ >
[!:I TEXtDIalog o ] - g EtL - aﬁ — :
= getLocations

Ol

HTTFFile
= PythonCalc ]

L
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Wor kflow Inputs

I start position ” chromosome _name II end_position I‘,

| remove_Nulls |

| REMOVE_NULLS_2 |

Y

I add_nchi_to_string I

I add_uniprot_to string |

I Kegg_gene_ids_2 |

| Kegg_gene_ids |

split_gene_ids

"—reg ex_2 I

Get_pathways

Workfl pw Inputs  *

| regex |

Fussassaa

l get_pahways_by_genesl

I concat_gene_pahway_ids

mmusculus_gene_ensembl

create report




Scientific workflows

Workflow - wikipedia, the free sncyclopedia - @

- CIOEESS [ - & warkflaw is A deniction nf A seuence nf nperations, dedlarsd as work nf 4 persan, wark nf a simple or
i mchantarm, wark nf a S Af pAreans, wArk nf an argantzatinn of Sraft, or maskino:

Workflow iy b st e airy wlstraction uf ol

C.) Windows WarkHow 1 oundation (3 hktp: s en wikiped i/ Warkow

U project (1)

9 Wouke Workflow | drupal.org = &

5 Workflow Patterns with Jopera (5 Teansitions Liubaunr workflow s Latus i lava sutivns assigined W U, 10 oo sxarmpli, v wold s
n action 50 that when the story moves from the Dratt stats to the Feview state an smail is sent out.

| 7 Workflow Manacement Coatitien (1) Rt dripal.arg) project wirkfim

£ Disital Workflow (3

9 nem ) = Wiais Wos
[SEp—

tow ©. @

Provides news, lnks, web sites. case studies, white papers in the aress of business processes and
What is Workflow? I he automation of a business process, in whole or part,

hetp: rwww.o workflow.org/

H )
Easy to edit © e bt Worktto vaorms - &

9 state @
£ Struts Workflow Extension (21

Reusable
Sharable

o, O. i} vt e i s i i G
e
BEBIDES  tomo iy P Promess Disonss: Doumonition Soorontor Fnes -
i S Plpes Search: cralg (97 resuits) 515
erag @ = = Tampa: Sefa's for Sale [e—
SEANCI U Criaigs List Turmiis £:y'S S0, i Luvesswals wit pitune resails. Sl me it
Hetine your search U need & custom search createdl

Fummats o

eusing workflows . e e e o

. S g 2 Vot 1 apahe s Fors 1o I os rid S a1 ear IsnGs on
Flaanvater (4 Bluurminulon Sruig's sl Yes, e Ul S isiseding

Craigs @)
craignst ()
lincalnptating ()

Large collections have become available N
How to take advantage of this information? ' C

e I a e e moatad fraisiist Heme i claremant & nomana

Inding specific workflows

Workflow Search Engines

myDxperiment makes it really easy to find, use and share scientific
workflows and other research objects, and to build commu

experlment

Workflow Query Languages Use mysperiment ..

Find Workflows

or Lo

“ Find Files

€3 Share Your Workfllows and Files Usernarme ur Enail

i Create and Join Groups Fassword

& Find People and Make Friends Remermber me: ]
(=1 Send Mossages Or use DpeniD:
5 Get Feedback

e name myopenia som

Forgot Password?

Tag and Rate things
L) Write Reviews and Comments
™ B

d your Profile and Reputation e

myGrid
Iaverna WorkHow Warkbench
L Publical

myExpe
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Content of this presentation:

= Two scientific application areas
= Provenance/Scientific workflows
= Bioinformatics

= Three different aspects
= Interfaces for exploration
= Seamless data integration

= Effective data exploration



Issues In workflow search

o8

SRR
- Different types of search methods CEEE

Structured queries — workflow query language ,
I prerd e

: oo

(e [ [

imilarity clustering

Workflow
Capturing the user inten

* How to rank results
Calculate most relevant workflow from a user query

* How to display result
- orkflow snippets, descriptions, thumbnails

- Woklow Qulpals

ur.,wm
Ayl
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Yiew Results View Source
a  Recumbent Bike Finder (Mountain US) 77 byjilian
& This pipe searches every Craigslist classified in the following states (CO, WY, UT) and
14 outputs all results with the word "recumbent! into an RSS feed, sorted by date. 1t allows tex
entry t0 refing the search further (example: Rans, Bacchetta, Gold Rush, etr)

Sources: craigslistorg denver craigelistory callakeciy craigshistory houlder craigslist org
fortcalling craigslistary +10... 1 clanes

L.,} Discover_proteins_from_text [v2)
Created: 151107 @ 05:55:00 | Last updated: 151107 & 09:12:34
Credits: 2 Marco Roos & AlD

License: Creative Commons Attribution-Share Alike 3.0 License

This wrorkflowy discovers proteins from plaintext. |t is buitt around
the AIDA MNamed Entity Recognize' web service by Sophia Katrenkao

(=ervice bazed on LingPipe], from which output it filters out proteins.

—d The Mamed Recognizer services uses the pre-learned genomics
model, named 'MedLine', to find genomics concepts in plain text.

Rating: 0.0/ 5 (0 ratings) | Versions: 2 | Reviews: 0 | Comments: 0 | Citations: 0
Viewedd internally: 64 times | Downloaded internally: 24 times

Tags (7

A0 | BioAlD | biorange_nl | protein | texd_mining | text_mining_network | WL-g

« Emphasis on meta-data

Workflow snippets — state of the art

View Results View Source
Fetch by AndresVia
Fetch any URL, that has feeds
3 clones

BioMart_hsapiens_gene_ensembl_variation_Noom_Edit 09_12_2551
(v1)

Created: 17/12/08 @ 09:08:50 | Last updated: 26/M2/08 @ 07:51:03

Credits: & Kasikrit

License: Creative Commons Attribution-Share Alike 3.0 License

Rating: 0.0 / 5 (0 ratings} | Versions: 1| Reviews: 0 | Comments: 0 | Citations: 0
Viewed internally: 49 times | Downloaded internally: § times

Thiz Workflow has no tags!

« Low quality when information is insufficient or absent



Important features

Feature Importance

description—
modules—

popularity — - -

connections—

Feature

author— *

time — .

SiZze— -

L ]
L
N .
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Requirements for snippets

Self-contained
— A snippet should contain the context of a keyword
Representative

— The user should be able to grasp the essence of the result from its
shippet.

Distinguishable

— The snippet should make the corresponding query result distinguishable
from other results

Small
— A snippet should be small so that it is easy to browse several results

Huang, Liu and Chen (2008) Query biased snippet generation in XML
search. SIGMOD 2008.
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Requirements for workflow snippets

» Self-contained

— If a keyword matches a module, its parameters or annotation then that
module should be included in the snippets.

* Representative

— Include the modules representing the most prominent features of a
workflow and include them in the snippet.

* Distinguishable
— Find and display the structural differences among the workflows
«  Small

— We show maximum g modules



Selection strategy 1.
Query neighborhood

« ldentify the most important modules in the neighborhood of
modules matching the keywords.

« Algorithm:
1. Choose the modules matching the keywords

2. Traverse the neighborhood to find closest modules with the
highest IDF-values

R | e [VikVolumeRay CastcompositeF unction] 1
(AddRGEPoint:0 =20000)

vikNolume Property vikVolume Hay[:asthﬂap{

\/

xd

LiU
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Selection strategy 2.
IDF

* Find a set of representative by choosing the modules with the
highest IDF values.

' D u Problem2b & daron &) 22 Nav 2007 1931:14 =
7 "Wk revdining wing terture mapping. Jowpiing frequeny 15 2 tiwes the data sample."
l: - n] vikitucturedPointsReadsr = 2 vk olue TextureMapperD :"h] vikVolume
r &
I.L'] vtkPiecewiseFunction = & wikVolumeProperty

o vikCamera

e = |

[ camers |

[HE

()
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Selection strategy 3.
Grouping

* Find co-occuring modules as they correspond to a

specific functionality or semantic entity.
. > dist (m;,m))
» Jaccard distance: MScore (M) = TP

M|
GSore (G) = > MScore (M)
M,;eG

UUUUUU

 Problem: NP-complete, we use a greedy version:

e
£ | = 1ooo0

errar
8]

Problem 2h <= daron 2 22 Nov 2007 09:31:14 =
- - ;f'b.iame FOETIRE WITHE feALre IERRNE SEnpling frequerey 15 2 Nmes e data sample. "
l.:] ik olofTransferFunction ¢ (AJdRGEF oint:0 = 200000 = .55 k¥ olumeFProperty = L vik Volume
<3> L tkPiecewiseFunction
e ]
1 viiStracturedP ointsHeader
{3 o TTE el



Evaluation:
Important modules — compared to strategies

= Choose the six most important modules in the workflow.

Strategy Hits

1. m
‘|:| [[7] Problem2b & daron ()22 Nov 2007 093114
., 7 "Folume renedering WInE texhure weappnng Saapling frequerey @5 2 tiwes e dxta sawple "
] - E'JvtkStructuredPomtsReader =5 k¥ olumeT exturellapper3D =8 itV olume
:I’ I..'J vikPiecewiseFunction = L5 wikV clumeProperty | DF — . .
i vk amera
]

Problem2h & daron ' 22 Nav 2007 09:31:14 =

Strateqgy

Goup+ v ‘* '

! - ;'Vakme PERETING WINE terture MORINE Noupiing frequenip I5 2 fiwes e diata saple "
A vikC olorTransferFunction ¢ ”(A 4dROBPoint () = 20000) =53 vikV ohameProperty =15 vk Volume
@ L wttPiecewiseFunction
| :'leﬁtructuredPointsReader
é) VTKCE | | | |

LiU
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Selection strategy 4.
Difference highlighting

« Display differences and similarities among workflows in a result
set

 ldentify the most prominant differences

12xH vk W olumeTextureMapper3D wikPiecewizeFunction wilVolumeProperty vtkVolume 4+ 6

9 x B vtk VolumeRayCasthapper vtV olumeRayCastComp ostteFunction wthPiecewizeFunction wkVolumeProperty . +7
3x vk WV olumeTextureMapper3D wikPiecewizeFunction wildVolumeProperty vtkVolume .+ 2

dx  whCamera VIECell wikEenderer

3 i B vtk Camnera

3zl whkCamera Celllocation WVIE Cell wikEenderer

10

1 i 7 B

3 4 ] & 9
T = ' B
nml Illlﬁlllll E— " _HENE =
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Snippet presentation

Independent of selection strategy there are several options for
presentation

—~Text-based Problem 2b & daron '~ 22 Nov 2007 09:31:14 ®®

Volume rondering woing texturs mapping. Sompling fregquevey = 2 time: the data tampls
vtkStructuredPointsReader =¥ vtkVolumeTextureMapper3D “¥ vtkVolume

vtkPiecewiseFunction “¥ vtkVolumeProperty .. vtkCamera

Problem 2b <4 daron = 22 Mo« 2007 09:31:14 ==
W oime reRdErOIE HSOLE TSXTLNS MAPDINE SanpIOIE FReguency i3 2 imes the dara sawpie

—Dynamic image

wthCamera] [vikSolerT mnsferFunction | [ vitkPiecewissFunction | [vtkWo lume TexturaMapps =20 |

=)
WTKCe2 1
h Problem 2h <& daron ) 22 Mow 2007 09:31:14 <2
" mepping Soupling freg is 2 fimes the data sawpie. "

~ 7 Foiume i
C r [ 3
- 8 vixstructuredPoint sReader = vile7 olumeT extureMapper3D G5 iV olume

- L e g e n d :| B vtiPiscowiseFunction = vtV clumeProperty
“od kT amera
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Evaluation:

Important features

= Part3: Score workflow snippets

H

Problem 2b 5 daron &) 22 Nov 2007 09:31:14 =
15 2 times the daa sawple.”

B vtiStructuredP ointsReader ™ 5ad vikV olumeTextureMapper3D 058 wtkV olume
B3 vtxPiecewiseFunction =>E38 vikV alumeProperty
“ wtkCamera

I8

1
[HX -

Problem 2b “& daron =) 22 Now 2007 09:31:14 =2
"Tolums rendsring using taxrure mapping. Sampling frequency is 3 rimes the dara sawpis ™

vikStructuredPointsReader

vikCame ra] [VikCokrTransterk unction | [vikPiecewssFunction | [vikVolume TextureMapperaD |

x3

Problem 2b 45 daron ' 22 Nov 2007 09:31:14 *¥
Volume rendering wsing wxnure mapping. Sampiing frequency i 2 times the data sampis.
vtkStructuredPointsReader “® vitkVolumeTextureMapper3D “® vtkVolume

vtkPiscewiseFunction ¥ vitkVolumeProperty .. vitkCamera

Problem 2 & daran & 23 Nav 2007 093114 #

"Wolione rervidring wing texdure mapping. Smepiing fhequeney i 2 fiwes the data sawple, "

Snippet

Snippet Grades

Snippet 3-

Snippet 4-

Snippet 2-

Snippet 1-




Scientific workflows for exploring
Bioinformatics Web sources

File  Edit Miew Run  Viskrail

Packages

Help

BUA » &

Mew Open  Save Undo  FRedo

=

Execute

-

Fipeline

o "§ H || |0 X

History  Query Exploration || Select | Pan  Zoom

| Madules

& x|

.%|

=] Basic Modules

Abstraction
Boolean

Caolor
ConcatenateString
Constank

File

FileSink.

Float

Eroup
InputPork
Integer

Lisk

Maodule

Mull
CukputPork
PythonSource
SmartSource
Standardoutput
Skring
SubModule
TestTuple
Tuple

Unzip

‘ariant

= Dialogs

Dialog
TextDialog

(E] HTTF

HTTFFile

(=] PythonCalc

PywthonCalc

= TE

TransFerFunction
YTECel
WTKRenderOffscreen
vEk3DSImporter

LAY TV iber

74 start

LiU

libSEMLdemo  wi*

(@] 3
sbmiReadFromFile
|
] L4
sbmlGetModelFromDocument
[zl
>
1]

L
sbmlGetModelAnnotations

edByResource

i >
sbmiGetBGQModellsResource o sbmiGetBOModellsDesc
4|
T '
getLocations n
il

i 3
displayWeb
displayWebpages SR AYNSESP R e

| Methods

Tag:|
|

Method

Signature

Set Methods

Search Des
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BioSpider

File

al ™

| [

frn W m e e

O o 0 e OO0 e OO o O e VO s OOy 0 O e O e 0 O e O e O

| BioModel - Yildirim2003_Lac_Operon

sesssnee

see

dc:creator -

dcicreator -

bgmodel:is - urn:miriam:biomodels. db:BIOMDO000000065
bgmeodel:is - urn:miriam:biomodels. db:MODEL6G6 24248565
bgmodel:isDescribedBy - urn:miriam:pubmed: 12719218
bghiol:isVersionOf - urn:miriam:obo. go:GO%3A0045990
bgbiol:is - urn:miriam: taxonomy: 562

Spedies - mRMNA

| Species - Betagalactosidase
| Species - allolactose

| Species - lactose_internal

. Spedes - permease

Species - PartiamRNA
Species - PartialBetagalactosidase
Species - PartialPermease

| Species - External_Lactose

, Reaction - Basal_mRMA_Synthesis

. Reaction - mRNA_Degradation

. Reaction - allolactose_controlled_mRMNA_synthesis

, Reaction - allolactose_controlled_partial_mRMNA_synthesis
| Reaction - Beta_galactosidase_Degredation

, Reaction - Beta_galactosidase_synthesis

| Reaction - Partial_Beta_galactosidase_synthesis

, Reaction - Basal_Allolactose_Degredation

| Reaction - Betagalactosidase_mediated_Allolactose_Dearedation
, Reaction - Beta_galactosidase_reaction

| Reaction - lactose_degredation

. Reaction - Lactose_transport_out

. Reaction - Lactose_transport_in

, Reaction - permease_degredation

m

This table will list all actions for the currently selected node




- || BioModel - Levchenko2000_MAPK_noScaffold

- 4 decuereater -
bgmodel:is - urn:miriam:biomodels, db:BIOMDO000000011
bamodel:is - urn:miriam:biomodels. db:MODELGE 15234250
bamodel:isDescribedBy - urn:miriam:pubmed: 10823333
bgbiol:isHomologTo - urn:miriam:reactome:REACT_634

isVersionOf - urn:miriam:obo. go:GO % 340000165

babiolsis - urn:miriam: taxonomy:8355
bgmodel:isDerivedFrom - urn:miriam:biomodels. db:BIOMDO000000009

| Species - MAPK.

| Species - MAPK_MEK-FP

) Species - MAPK-P

| Species - MAPK. phosphatase

| Species - MAPK-P_MAPKPase

| Speries - MAPK-P_MEK-PP

| Species - MAPK-PP

| Species - MAPK-PP_MAPKPase

) Species - MEK

) Species - MEK-P
Species - MEK, phosphatase

) Species - MEK-P_MEKPase

) Species - MEK-PP

| Spedies - MEK-PP_MEKPase

| Species - MEK-P_RAF-P

) Species - MEK_RAF-P

| Species - RAF

) Species - RAFK

) Species - RAF-P
Species - RAF phosphatase

[#- |, Species - RAF-P_RAFPase

[ || Species - RAF_RAFK

BioSpider

*
*
*
*
*
*

Analyze, Annotate & Upload

[Switch Species: Homo sapiens v

Search results |[MzEll Help

ey
+ %, Requla
+lf. Respiratory electron fransport, ATP synthe:
i:- % Signaling by BMP

+v§’. MERRERSignaling by EGFR

i:- 3, Signaling by FGFR

f'v!f. IERRERSignaling by GPCR

*:--ff. IR 3ignaling by Insulin receptor
f--l‘;’. Signaling by Notch

*:"ff. TGEEIRERSignaling by PDGF

+-lf. Signaling by Rho GTPases

m

babiol:isHomologTo - urn:miriam:reactome:REACT_634

-i--ﬁ: Signalir S ——.
+-%, Signalir o olla i
+ &, Signalir Go to webpage http:/jwww.reactome.orgfogi-binfeventbrowser_st_id?FR.OM_REACTOME=1&5T_ID...

+ 5, IENERSionaling in Immune system
—i TERERSignalling by NGF

! |4} NGF processing

+ <, TR 75 NTR receptor-mediated s _ |,

T '
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Content of this presentation:

= Two scientific application areas
= Provenance/Scientific workflows
= Bioinformatics

= Three different aspects
= Interfaces for exploration
= Seamless data integration

= Effective data exploration
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Seamless data integration

= The BioSpider allows:
= Easy integration of data from various web sources
= Tracking of data provenance
= Little programming knowledge of the end user
= However,
= Each new object type (database) must be added as a new module
= Requires large programming skills

= How can we improve?



Seamless data integration

Verkty
igang

sar& All Databases Iz‘ Enter Text Here Go | 2

| Tools | EBI Groups | Training [ Indu | About Us | Help

Bl * Groups * Com

Data type: Reactome

= Browse )
= Search ’J General | Tags Example Uzage Web Services
G

= Tags
= Cluery senices

= Submit new . Name_________________________________|

Identifier MIR:00000018
* Export Name Reactome

* Sign In ... WRs.

MIRIAM URN urn:miriam:reactome

= Web Senices Deprecated hitp:/fwww.reactome.org/
= Documents

: Definition The Reactome project is a collaboration to develop a curated resource of core pathways and reactions in human biology.

o MIRIAN Standard & Identifier Pattern AREACT_\d+(L\d+)?5

e
+Documentation Access URL hitp:ihwww.reactome. orgicgi-binfeventbrowser_st_id?FROM_REACTOME=1&ST_ID=$%id [Example: REACT 1590

g”News B Resource Website hitp:iwww.reactome. org/

MIR:00100026 Description Reactome, a curated knowledgebase of biological pathways

“BioModels.net Institution Cold Spring Harbor Laboratory and European Bioinformatics Institute, USA / United Kingdom

Qualifiers References

httpcfisrs.ebi.ac ukisrsbin/cgi-biniwgetz?-view+MedlineFull Hmedline-PMID: 156082311

eneral information about the data type

= MIRIAM on SourceForge
- ~ | Date of creation 2006-08-14 19:38:06 GMT
Date of last modification 2009-04-2115:49:13 GMT

= Support

= Contact .
o _Go backto the list of data types @ Suggest modifications to this data type

Eampltationsl
NeuFobialegy

source -2
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Seamless data integration

= Using available resources
= MIRIAM

= BioCatalogue

iging Iy

BioCatalogff'é'o

“The Life Science Web Service Registry”
Search:

Home »

(&) Latest Activity D

Older

¢ Tapas Bhattacharyya
favourited the Service:

docking Service

r Iapas Bhattacharvya
favourited the Service: The
GG Directory of Omics and
Inteligent Software

¢ Tapas Bhattacharya
favourited the Service:
getBinCodeBySGNService
£ Dyns Fik joined the

BioCatalogue
£\ Ralf Stephan joined the

BioCatalogue

|| bio2rdf added a tag annotation
1o Service: Bio2RDF HHPID
SPARQL endpoint

| bio2rdf added a tag annotation
tn Servire: Rin?RNF HHPIN

@ hitpy//wwn biocatalogue.org/

enaste nytt €05 L1

Getting Started

| € Services | @ Registera Service | g Providers | (-

@ | Home

The BioCatalogue: providing a curated catalogue of Life Science Web Services

The BioCatalogue currently has 1739 services, 139 service providers and 466 members @

"Web Services are hard to find"

DISCOVER
> Find the right Web Sendce

3 Powerful search and filtering

"My Web Services are not visible"
) Easily register Web Senvices
) Instantly available to everyone

) Providers can advertise, describe
and monitor their Senices

2 Information from providers and
community

More info More info

"Web Services are volatiie”
MONITOR

) Senices change and get outdated

"Web Senvices are poorly described”
ANNOTATE

3 Anyone can describe and annotate
3 Ongoing expert curation ) BioCatalogue monitors Services
» Social curation by the community ) Monitors availability and reliability

More info More info

AboutUs | ConfactUs | APIDocs
Sianup &7 | Signin G
) sHARE o0 &2 1

Site Announcements £

BioCatalogue Downtime - 7-10
January 2011
By tiaurent (5 days ago

BioCatalogue Downtime Averted
By Eric E. Nzuobontane (about 1
month ago

Have your say about
BioCatalogue by taking part in
the BioCataloque users's survey
By Franck Tanoh (about 1 month ago

BioCatalogue Maintenance - 7
December 2010 @ 9:30 am (GMT]
By Eric E. Nzuobontane (about 1
month ago

BioCatalogue iPhone and iPad
app now available to download
for free

By Eranck Tanoh (4 months ago

More




Seamless data integration

= Using available resources
= MIRIAM

= BioCatalogue

= Allowing users to add new methods and knowledge
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Content of this presentation:

= Two scientific application areas
= Provenance/Scientific workflows
= Bioinformatics

= Three different aspects
= Interfaces for exploration
= Seamless data integration

= Effective data exploration



Effective data exploration

= Complex data structure — often graph structure
= Need for effective exploration methods
= Data often represented as XML or RDF



Hybrid XML Storage

XML data
XQuery
XML results

XML data
SQL/XQuery
XML /Relational
results

Native
/Hyb%d

LiU




Efficiency:
Increasing query complexity

40001
B Native
20001 B Designed shredding
O Automatic shredding
0

Species Path Path (2 step) Path(3step) Path (4 step)



~ Tool development: HShreX

| £ HShreX version 1.0 - August 26th, 2010 - optional_string_attribute-1.xsd

File Connections View Scripts Settings

Schema Tree XML Schema | About Mappings | Relational Schema | Mapping Editor | Query |

mavies
mowvies_r

| movies

Field Mame S0L Type SOLTypel... isMullable isPrimarykey isForeignkey refTableMame
shrex_id SOL_IMNT default value  |false true false
shrex_pid SOL_IMNT default value  |false false true movies
goodMavie SOL_STRING default value  |true false falze
title SOL_STRIMG  |default value  |false falze false
year SOL_STRIMG  |default value  |false falze false

Starting parse of schema "optional_string_altribute-1.xsd™. This can take a while far large andfor complicated schemas_.
Parsing of schema "optional_string_aitribute-1.xsd” completed.

Wetive connection: SimulatedConnection

LiU

40



Working with HShreX:

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="

xmlins:shrex=" "> .
Families
<xs:element name="families">
<xs:complexType>
<xs:sequence maxOccurs="unbounded"> 0 -
<xs:element name="family" type="familyType"/>
</xs:sequence> Families_family
</xs:complexType>
</xs:element>
1 0

<xs:complexType name="familyType">
<xs:sequence>
<xs:element name="parent" type="parentType" >
<xs:element name="child" type="childType" >
</xs:sequence>
</xs:complexType> 2 1 Lena Lektor

Families_family_parent

<xs:complexType name="parentType"> Families_family_child
<xs:sequence>
<xs:element name="name" type="xs:string"/>
<xs:element name="job" type="xs:string"/> 3 1
</xs:sequence>
</xs:complexType>

Ludvig Skolan

<xs:complexType name="childType">
<xs:sequence>
<xs:element name="name" type="xs:string"/>
<xs:element name="school" type="xs:string"/>
</xs:sequence>
</xs:complexType>




Working with HShreX:

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="

xmlins:shrex=" "> Families
<xs:element name="families">
<xs:complexType>
<xs:sequence maxOccurs="unbounded"> 0 -
<xs:element name="family" type="familyType"/>
</xs:sequence> Families_family
</xs:complexType>
</xs:element>
<xs:complexType name="familyType"> ! ° <Chi(:;me>Ludvig</name>
<xs:sequence>
<xs:element name="parent" type="parentType" > < h<_|zc>hooI>Skolan/schooI>
<xs:element name="child" type="childFype" chi
shrex:maptoxml="true”> Families_family_parent
</xs:sequence>
</xs:complexType>
<xs:complexType name="parentType"> 2 1 Lena Lektor

<xs:sequence>
<xs:element name="name" type="xs:string"/>
<xs:element name="job" type="xs:string"/>
</xs:sequence>
</xs:complexType>

<xs:complexType name="childType">
<xs:sequence>
<xs:element name="name" type="xs:string"/>




Guidelines for Shredding XML.:

= Keep together what naturally belong together

= Do not shred parts of the XML where the schema allows large
variation

= Take variations of the actual data into account
= Shred elements that are critical for performance
= Prefer the representation that is required for query results



Efficiency for graph queries

40001
B Native
20001 W Designed shredding
0O Automatic shredding
0.
Species Path Path(2step) Path(3step) Path (4 step) i
14250 13969 [] XQuery
(Reactions)
12250
1380 O] XQuery
10250 (Substances)
w N Graph Extension
E. 8250 (Reactions)
i)
£ 6250-
4250 4 3849
2250 - 1974
769 760 767 778
250 | B 0 opem 0 O
3 5 10 25

path length
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Effective querying for workflows

Tool independent
= capture all features of OPM

Complex queries on
= structure,

= versions,

= subworkflow

= similarity

Infrastructure for evaluation

@ Imput data

-

/ A
Module 1
//‘-\ M

- —— \\\\‘-\
vy L
(j( or)
. "-\"\ / -
%
S b _!_/_ i

o
()’
\'\
\\
\
¥ g

L \/
‘{\rim 4/

T

output data ata ou
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Collaborators

Bioinformatrics standards: Patrick Lambrix, He Tan

Workflow snippets: Tommy Ellkvist, Juliana Freire,
Lauro Didier Linz

BioSpider: Mikael Asberg, Rickard Pettersson

HShreX and hybrid storage: Mikael Asberg, David Hall,
Valentina lvanova, Juliana Freire

Efficient storage for workflows: Valentina Ivanova,

Juliana Freire
Thanks! o~
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