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Ą not affordable

Ą not traceable

Ą not evolvable

Ą not feasible

Ą not manageable



This outcome was anticipated right at the onset of the Web 
[recall Tim Berners -Lee ñweaving the webò]

Desired key features of a web -based data management system:

1. Syntactic interoperability
Ability to get the data once told where it is.

2. Semantic interoperability
Ability to use the data for a different purpose than the one that 
dictated its generation.



The path backwards.

Model ID
Variable 
Selection

Discovery

Models, 

transfer functions

[ y= f(x) ]

Boosting, 

evolutionary algorithms, 

exhaustive search

[ x ă X ]

Self -described structures,

Ontologies, RDF, 

Description Logic, S3DB.

[ x ă [X,Z] ]

Models ----------------------- Tools ---------------------------------- Software Environment
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Model ID

Lesson learned : predictive 

independent variables are a 

needle in the haystack.
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Variable 
Selection
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Lesson learned : critical co - variables are often found in other 

haystacks.

3/5



Model ID
Variable 
Selection

Discovery

#72. Almeida JS, DJ McKillen, YA Chen, PS Gross, RW Chapman, G Warr (2005) Design and Calibration of Microarrays as 
Universal Transcriptomic Environmental Biosensors. Comparative and Functional Genomics, 6(3):132 - 137(6). 
[doi:10.1002/cfg.466].

#76. Wang X, R Gorlitsky, and JS Almeida (2005) From XML to RDF: How Semantic Web Technologies Will Change the 
Design of óOmicô Standards. Nature Biotechnology, Sep;23(9):1099- 103 [PMID:16151403].

#84. Karpievitch YV, Almeida JS (2006) mGrid: A parallel Matlab library for user code distribution. BMC Bioinformatics 
7:139 [PMID:16539707].

#90. Almeida JS, C Chen, R Gorlitsky, R Stanislaus, M Aires - de - Sousa, P Eleutério, JA Carriço, A Maretzek, A Bohn, A 
Chang, F Zhang, R Mitra, GB Mills, X Wang, HF Deus (2006) Data integration gets 'Sloppy'. Nature Biotechnology 
24(9):1070 - 1071. [PMID:16964209].

#101. Vilela M, Borges CC, Vinga S, Vanconcelos AT, Santos H, Voit EO, Almeida JS. (2007) Automated smoother for the 
numerical decoupling of dynamics models. BMC Bioinformatics 8(1):305. [PMID: 17711581]

#104. Stanislaus R, JM Arthur, B Rajagopalan, R Moerschell, B McGlothlen, JS Almeida (2008). An open - source 
representation for 2 - DE- centric proteomics and support infrastructure for data storage and analysis, BMC 
Bioinformatics. Jan 7;9:4. [PMID: 18179696]

Lesson learned: more than domain specific models or tools, integrative 

research requires a Knowledge Engineering environment.

The critical characteristic of that environment is semantic interoperability for 

both data and tools. Lack of syntactic interoperability is inexcusable.
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A brief history of data
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RDF - everything is a resourceRDF - everything is a resource

Wang X, R Gorlitsky, and JS Almeida (2005) From XML to 

RDF: How Semantic Web Technologies Will Change the 

Design of óOmicô Standards. Nature Biotechnology, 

Sep;23(9):1099-103 [PMID:16151403]. 
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RulesStatements Resources

RDF

S3DB ïuser and project tables 

Multiple project management

(Wang 2005)

www.s3db.org

Functional

considerations

Operational

considerations
S3DB ï3 table 

single project

Almeida et. al (2006) Data 
integration gets 'Sloppy'. 
Nature Biotechnology 
24(9):1070 -1071.



S3DB:
Project: Shultz

Rules: 

<V2><Person><has><Name>

<V3><Dog><has><Name>

<V4><Person><has><Dog>

<V5><Person><has><Age>

Statements 

<S12><P1><R6><V2>òCharlie Brownò

<S13><P1><R6><V4><R7>

<S14><P1><R6><V5>ò56 years oldò

<S15><P1><R7><V3>òSnoopyò

Resources

<R6> ñThis is Charile Brownò

<R7> ñThis is Snoopy, Charlieôs Dogò

N3:
<P#1><s3:project>òShultzò.

<RC#8><s3:resource><P#1>,<s3:name>òPersonò.

<RC#9><s3:resource><P#1>,<s3:name>òDogò.

<V#2><s3:rule><P#1><s3:subject><RC#8>,<s3:verb>òhasò,<s3:subject>òNameò.

<V#3><s3:rule><P#1><s3:subject><RC#9>,<s3:verb>òhasò,<s3:subject>òNameò.

<V#4><s3:rule><P#1><s3:subject><RC#8>,<s3:verb>òhasò,<s3:subject><RC#9>.

<V#5><s3:rule><P#1><s3:subject><RC#8>,<s3:verb>òhasò,<s3:subject>òAgeò.

<R#6><s3:rsrcInstance><RC#8>,<s3:notes>ñThis is Charlie Brownò.

<R#7><s3:rsrcInstance><RC#9>,<s3:notes>ñThis is Snoopy, Charlieôs Dogò.

<S#12><V#2>[<R#6>,òCharlie Brownò].

<S#13><V#3>[<R#7>,òSnoopyò].

<S#14><V#4>[<R#6>,<#R7>].

<S#15><V#2>[<R#6>,ò56 years oldò].



Flat text file

XML structure

RDF triples

RDFXMLTXT

A brief history of data
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Unique Identifiers of entities:

Durl rdf:type s3db:Deployment

Pid rdf:type s3db:Project

Cid rdf:type s3db:Collection

Rid rdf:type s3db:Rule

Sid rdf:type s3db:Statement
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Uid rdf:type s3db:User
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dc:service {term of cv}

etc é 

Collection I tem

Rule Statement

User
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S3DB Entity (annotated using DC)

Relationship (defined using RDFS)

Permission (defined by s3db:permission)

Annotation of s3db entities:

Needed only if 
sharing with Project 
that is hosted 
by a distinct S3DB
Deployment.

Rule Statement

A ttribute V alue
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