“Bayes Community”

Client/server architecture
permits collaboration
among scientists through
“publication” of hypothesis
and linking in as evidence

New
Results

Incoming theories

are distributed to the
scientists according

to the hypotheses they
are working, and heur-
istically knitted into

the ongoing model
development process

\ | Linked matrices project a Bayesian influence network | /|




Goal: Enable biologists to carry out novel, complex,
knowledge-based computations themselves.

Approach: Make complex biocomputing easier for biologists.

How?

Provide a uniform programming interface...

Using a simple, interactive, paradigm...

To a programmable data/knowledge base...

With all the relevant data/knowledge preloaded...
And all the relevant tools (incl. advanced ones)...
And intelligent semi-automatic programming tools...
In a biological community...

All through the web.



Goal: Enable biologists to carry out novel, complex,
knowledge-based computations themselves.

How: KnowOS/BioBike/BioDeducta/ CACHE

Who?

Primarily: JP Massar, Mike Travers, Jeff Elhali,
Richard Waldinger, & John K. Myers

With: Bob Haxo, Andrew Pohorille, Mark Slupesky, Mark Stickel,

The labs of Devaki Bhaya, Pat Langley & Arthur Grossman,
Numerous students.

Funding: NASA, NSF, ONR, ARDA, & sweat equity



Goal: Enable biologists to carry out novel, complex,
knowledge-based computations themselves.

How: KnowOS/BioBike/BioDeducta/ CACHE

Where?

www.biobike.org, www.knowos.org, biolingua.sourceforge.net
Massar, et al. (2005) Bioinformatics, 21(20)

Also:
Fedoroff, et al. (2006) The Scientist, 19(11)
Travers, et al. (2005) ILC (KnowOQOS)
Shrager, et al. (2002) PSB
Shrager, (in press) J. Hist. and Phil. of Science
Shrager, et al. (in press) PLoSOne (BioDeducta)






KnowOS Computational Architecture
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CACHE Distributed
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BioBike v. Bio{PERL|Python|Java|...}

* Local Knowledge Warehousing
(in memory or local databases).

» Knowledge Integrated through a
Frame System.

* Intended to be programmed by
biologists themselves.

* Tools and commonly used KBs
are locally pre-integrated.

* Complete Web-based
programming environment.

 Data accessed remotely
or in random local files.

 Data integration usually
haphazard (per application).

e Intended to be programmed
by engineers.

* Tools and required KBs
must be hand installed.

* Piecemeal local
programming tools.



BioBike v. BioPerl (in The SEED)

Challenge problem:
SEED Version:
o ) Find 100 bp of sequence upstream from a set of
foriin “pegs $1 orthologs for all genes in an organism and align them.
do

(echo "$i"; echo "$i" | similar_to 1.0e-50 | is_prokaryotic | head -n
40)
| upstream upstream=100 plus=10 | tr-d A-Z >
"Output-intergenic.$1/$i.fasta"
cd Output-intergenic.$1; clustalw -infile=$i.fasta -align > /dev/null
cd ..
echo $i
done (by Rick Stevens, co-developer of The Seed)

BioLingua-Lite version:

(FOR-EACH gene IN (GENES-OF Npun)
AS orthologs = (ORTHOLOGS-OF gene)
AS upstream-seqgs = (SEQUENCES-UPSTREAM-OF orthologs LENGTH 100)
COLLECT (ALIGNMENT-OF upstream-seqs))
(by Jeff Elhai, developer of BioLite)





