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Data (Type) Intensive Bioinformatics

ID   MURA_BACSU     STANDARD;      PRT;   429 AA.
DE   PROBABLE UDP-N-ACETYLGLUCOSAMINE 1-CARBOXYVINYLTRANSFERASE
DE   (EC 2.5.1.7) (ENOYLPYRUVATE TRANSFERASE) (UDP-N-ACETYLGLUCOSAMINE
DE   ENOLPYRUVYL TRANSFERASE) (EPT).
GN   MURA OR MURZ.
OS   BACILLUS SUBTILIS.
OC   BACTERIA; FIRMICUTES; BACILLUS/CLOSTRIDIUM GROUP; BACILLACEAE;
OC   BACILLUS.
KW   PEPTIDOGLYCAN SYNTHESIS; CELL WALL; TRANSFERASE.
FT   ACT_SITE    116    116       BINDS PEP (BY SIMILARITY).
FT   CONFLICT    374    374       S -> A (IN REF. 3).
SQ   SEQUENCE   429 AA;  46016 MW;  02018C5C CRC32;

MEKLNIAGGD SLNGTVHISG AKNSAVALIP ATILANSEVT IEGLPEISDI ETLRDLLKEI
GGNVHFENGE MVVDPTSMIS MPLPNGKVKK LRASYYLMGA MLGRFKQAVI GLPGGCHLGP
RPIDQHIKGF EALGAEVTNE QGAIYLRAER LRGARIYLDV VSVGATINIM LAAVLAEGKT
IIENAAKEPE IIDVATLLTS MGAKIKGAGT NVIRIDGVKE LHGCKHTIIP DRIEAGTFMI
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CBA

Workflows (dataflow) 
The solution



We don’t (always) have XML

This is

xsd:string!

We don’t (always) have XML

Gene name

Protein sequence

unique identifiers



…no type system either
• To add insult to injury, we don’t have a type 

system either
– Probably never will do
– Getting people to describe their data types using a 

global model (schema or ontology) is hard
• Especially when there is no obvious immediate 

benefit of doing so (see www.BioMOBY.org)
• myGrid accommodates 3rd party Web Services 

because bioinformatics is an open world



Web Services don’t quite fit together
• Many bioinformatics Web Services nearly

fit together
• This is where shims come into play

– Thin strips of metal used to align pipes or rails
– Software components that transform between 

closely related data (either syntactically or 
semantically)



Shims
– ~10 / 30 Web 

Services are shims
– ready made WS
– homemade WS 

wrap legacy 
applications

Main Bioinformatics Services

Shims“Shim”
services



Problems with shim solution
• Finding the right shim at the right time 

– Resource intensive: knowledge, time etc
– Shims re-invent the wheel 

“Every biologist has written a BLAST parser”
– For n services there are n2 shims
– In mygrid 600 services, therefore 

worst case scenario: 360,000 shims
• Like it or not, we’re stuck with shims
• What do we do about it?



Research goals
• Characterise the shims that are out there
• Classify and describe shims (and services they 

mediate between) using an ontology
• Create a library (not a factory) of shims

– Reuse don’t rewrite
• Model identifies mismatches
• Facilitate automation? It’s not always safe…
• …or at least support and guide user selection of 

shims during workflow construction



Shim description and classification



UniProt_ID

Match
Mismatch

UniProt_Record Shim

identifies

Example 1



UniProt record

Match
Mismatch

protein_sequence Shim

hasPart

Example 2



Example 3
• Some shims are multistep

– Depending on how you 
describe them

• Investigating AI planning 
techniques for this



It’s not always safe!
• “Just because you 

can, doesn’t mean 
you should”

• Automation is context 
dependent

• change workflow, 
change the 
experiment (seriously 
annoy the biologist)



Conclusions
• Web Services in bioinformatics leave 

integration problems: Shims mediate
• Tractable number of shim types
• Semantically annotating all services 

reduces mediation to service discovery
• Some shims maybe be automated but it 

can be dangerous
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