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When to use a classifier

1. At author time: As a compiler

— Ontologies will be delivered as “pre-coordinated” ontologies to be
used without a reasoner

— To make extensions and additions quick, easy, and responsive, distrli
but developments, empower users to make changes

— Part of an ontology life cycle

2. Atdelivery time: Asas

— Many fixed ontologies a
» Too big to find things;
— Create them on the f

— Part of an ontology servic

3. At application time: as
— Decision support, query
— Part of a reasoning servic
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When to use a classifier 1:
Pre-coordinated delivery
classifier as compiler

* The life cycle
— Gather requirements, sketch, experiment

— Establish patterns — desig
» Criteria for success: Whe

| |

— Bulk authoring \

— Classification

— Quality assurance‘
| |

— Commit classifier results t
 Polyhierarchies (Protégé
— Query and use with yo
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Commit Results to a Pre-Coordinated

Ontology

Subclass Relationship [ 4| Subclass Relationship m] @:
o b
Asserted Hierarchy (C @ ¢ Inferred Hierarchy & :
T ol Thing 150wl Thing :
&= (C) Domain_entity : @ (C) Domain_entity :
'B'u;:'Prnhe_CatgDries_fnr_demu_and_tesi §§ E"u;:]lF'ru:ubE_Catgnries_fnr_demn_and_te §§
@ (T aluePartition | & (S valuePartition :
&= () valueSelector : &= (C)valueSelector
L |f:E:E:E:E:E:E:f:f:f:f:f:f:f:f:f:f:f:f:f:f:f:E:E:E:E:E:E:E:E:E:f:f:f:f:f:f:f:f:f:f:f:f:f:| | 3
Assert e
“ RT Class | Changed superclasses
(“Commit”) C) Aartic_stenosis Added Disorder_of FMA_heart -]
C h an g es @Anrtic_valve Added Structural_parnts_of_heart e
_ ' C) Cardiac_chamber Added Structural_parts_of_heart e
Infel’red by = T Disorder_of FMA_heart Maved from Disorder, Probe_Catgories_for_dema_a.. |
I ifi 42 I Half_heart Added Structural_parts_of_heart gt
classlitier R o] Added Disarder_of_Clinical_heart n
JMI ST AT ATATTT J Added Clinical_parts_of _heart e
L C=C) Classification Results
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When to use a classiftier 2.
Post Coordination
Classifier as an inference engine

 When the ontology too big — “Lazy
classification” on demand

kernel
model

Externally available
resource



Often combined with other services:
Example - the GALEN Server

Ontology Services

Multilingual
Module

Client

Client
Applications

Service API

Users
External Resources &

“Coding” Module

. —-®&

Run time classifier




..but... Why use a Classifier?

e To compose concepts
— Allow conceptual lego

* To manage polyhierarchies
— Adding abstractions

— Normalisation
« Untangling
— labelling of “Ki

 To avoid combinato
— Keep bicycles from e

e To manage context
— Cross species, Cross

e To check consistenc

% %

OpenGALEN e



Logic-based Ontologies:
Conceptual Lego

gene
hand protein
extremity cell
pody expression
chronic
acute
abnormal
normal deletion

iIschaemic

R i, [
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Logic-based Ontologies:
Conceptual Lego

“SNPolymorphism of CFTRGene causing Defect in MembraneTransport of Chloridelon
causing Increase in Viscosity of Mucus in CysticFibrosis...”

“Hand which is
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Linking taxonomies:
Conceptual Lego

/\X Normalisation
Protein
| \
Function

/\

Species

CFTRGene inh

Protein coded by
(CFTRgene & in humans)

Membrane transport med
(Protein coded by
(CFTRgene in humans)
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Logic Based Ontologies: The basics

Primitives Descriptions Definitions Reasoning Validating
(constraining cross products)
Thing
Feature /
/\ ‘
Structure

pathological

Heart MitralVValve

* ALWAYS partOf: Heart
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Example demonstrations:
Take a Few Simple Concepts & Properties

Asserted Hierarchy (CF o

@le:Thing
@ (T Domain_entity
@ (C)Disease
@ (C)Ereast_cancer
@Erﬁa_Eﬂreast_Cancer
u_i} Crstic_fihrosis
(CIH
@Eickle_cell_disease
@ (C) Gene
@EﬂrCa_Gene
(CICFTR_Gene
(C)G152_Gene
@ (C) Organism
@'Human
@Mnuse
@ (C)Process
@Apuptusis
@Dwgen_transpmt

u_i}Trans_Memhrane_lun_transpnr’[

@ @Prntein
@= (L) Haemoglohin
@ C)valuePartition

. |

Wl =SSN " _11]

P[] Properties @ @ ﬂj @ E

@ has_normality_status
©- (0] is_linked_to < has_link_to
@ (O] relation_property
¢ [O] has_link_to < is_linked_to
@ causes_disease — is_disease_caus
@ codes_for « is_coded_for by
@ has_function < is_function_of




Combine them in Descriptions
which can be simple....

_IThlrm
'Dllrrl-ml l-'rltlt'

Sickle_cell

rdfs: comment

\

" Inferred Ahstract Syntax

Asserted Conditions

T '-.' "'HII-HII HI : NECESSARY & SUFFICIENT
LS Human ; NECES SAR Y
- "E' Mouse I U Dizease —
P ICIP 3= 3'3| _disease_caused_by Sickling_haemoglol] € |
optosis
/en_transport
ans_Membrane_lon_tran:

Slckle cell dlsease IS a disease caused
some sickling| haemoeglellii
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or which can be as complex as you like

C) ol Thing
@ (C)Domain_entity
@ (C)Disease
@ (C)Breast_cancer
(C)Brca_Breast_Cancer

\9 Cystic_fibrosis . Edit OWL Expression
\';‘;' HIY i I

= | |cystic_fibrosis

ralfs camment

(2 Sickle_cell_tisease Jis_disease_caused_by (Trans_Membrane_lon_transport M
?© gﬂe “E 3 has_normality_status nontormal m
(C) gﬁ;ﬁ@eennee B Jis_function_of {Protein m
(C) 5152 Gene Bis_coded_for_by CFTR_Gene))
@ (C) Organism :
@ Hurman
@ hMouse

o @F’rncess

PO 000 &
OFE> ECE GO«

Cytstic fibrosisis is caused by some non-
normal ion transport that is the function of
a protein coded for by a CFTR gene
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Add some definitions
Asserted Hierarchy S R
@nwl:Thing - 55

@ (E) Domain_entity | rdfscomment
@ (C)Disease el
@ (C) Breast_cancer
\CJ Cystic_fibrasis 2l
\C) Diseases_linked_to_CFTR |
\C) Diseases_linked_to_Geneg | -
(S Hiy E _
@Haemnglnhinnpathy 55555 §§ fﬂsser‘ted | Inferred | Abstract Syntax | Ahstra:
\C) Bickle_cell_disease | " i (Ff
_Ccell_ | Asserted Conditions WLF (HT Gl
@ (C) Gene ol EIQ

@ErCa_Gene 2 @D' NMECESSARY & SUFFICIEN
‘) CFTR_Gene B Isease _
@ G152 _Gene (33 is_linked_to CFTR_Gene

o @Drganism
@ Hurman

“Diseases linked to CFTR Genes”

|Diseases_linked_’[n_DFTH_genes

MECESSAR
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We have built a simple tree

Diseases_linked_to_CFTR_genes D | HI"u" ] Er ast_cancer ) ( Cystic_fibrasis } [|sn=a5n=s linked_ta_ .ﬂnﬂs ( Sickle_cell_disease

) ¢ linked_to_CFTR_ [ _cell_disease
. \"""‘—-—-_____-—-—""'-H,r _. “"""l-._._,_.-'" e —— _u,f

BiGa_Breast_Cancer

easy to maintain
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Let the classifier organise it

[ Disease

4 ['Iil-':'lil-'i linked t-:l_'---rws o | Breast_cancer )

. [Z'iir-_-.=|5-=_-5_Ii|'|k-=_--:l_t-:-_I3FTF-:_gene;:il BiCa_Breast Cancer )
—l-'-.- “'l-h-_‘_-_._-_-_._._._._.-l"r

OpenGALEN-



If you want more abstractions,
just add new definitions

(re-use existing data)

&,

7

HIV 1} f::fliseases_linked_tu_ﬁene;'_':' Disease_linked_ta_abnormal_pratein,) Diseases linked to CFTR_genes
I"-. i — _ = ——

Bita_Breast Cancer

e x S ";I
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And let the classifier work again

— = .
Disease

is-a is-a

':.E!re a:t_-:an-:erh:' (:f:li:e azes_linke -:I_tu_G-ene;__:' Disease_linked to_abnommal_proteipd | HIW .:I
e _ ) ___.-" —— P _— '\-H._ _..__.-'
o £ > —
i5-a i5-a 15-3
BrCa_Breast_Cancer @Iinked_’m_ﬂFT@ is-0 i=-1 Haemuoglabinopathy
1 e
i5-a i5-a

w Sickle_cell_disease

; ._ - i o .
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And again — even for a quite different

category

.'"-- . . o T,
{ Diseases_linked_to_Genes

'iDlse ase_linke d_tn_al:nnnnal_prntei-r-n_ :'

iy Y

.ji- E:reagt_cancer.:_\j- i5-1 i5-3 i5-3 iZ:_'_f:l_-i_s-%ase_Iinked_
7 ’

g | Diseases_linkecl_tn:l_genes_:lescril:ecl_in_mnuse jg-g . Diseases_linked_to_CFTR_genes Haemaglohinapathy -9
e __ 1 P2
|5-2
BiCa_Breast_Cancer w

s

|5-2

5-3

=]

=

Sickle_cell_disease
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And let classifier check consistency

(My first try wasn'’t)

oy @Drganism

- “Thi
9 Iig}lgru]:;gin_entinr Cystic_fibrosis 2 CREG ]
5 @ (C)Disease .
E'-@Breast_cancer rdfs:caomiment
@ Cystic_fihrosis :
i) Disease_linked_to_abr :
€ (C) Disease_linked_to_aby
& (C) Diseases_linked_to_G| -
() HIV :
E'-@Gene (Asserted rlnferred r.ﬂxhstractﬂyntax rﬁhstractﬂyntax rﬁhstractEJﬂ |E|:|:|F'rnper1ies

tﬁ @:1 -I-DD .::% @ 0| has_nor

: &= @Prntein
| & (D) valuePartitian

@ (C) Process Assered Conditions

@ Disease
[D @ is_diseaze_raused_by Trans_Membrane_lon_transport 0 (3 ha

@ [0]is_diseas
MECESSARY & SUFFICIENT & [0]is_functio

NECESSARY [O]is_descrid

I ({1r

The intersection of
= any ohject where some instances are disease ¢
= any ohjectwhich has a non normal as its narma
= any ohject where some instances are function o

= protein
= any ohjectwhich has a non normal as its no

Ll Haernoglabing

s

OpenGALEN

| ¥ = ahy ohjectwhere some instances are code
#h B @
Zlass | Chanoed superclasses
@ BrCa_Breast_Cancer Added Diseases_linked_to_genes_described_in_mouse
@Cystic_ﬂbrnsis Inconsistent

@ Diseaszes_linked_to_CFTR_get...Moved fram Disease to Diseases_linked_to_Genes
(C)Diseases_linked_to_genes_de. Moved from Disease to Diseases_linked_to_Genes ELER™
ah Moved from Disease to Dizease_linked to_abnormal_pratein



Represent context and views by
variant properties

Organ«— — = == = == = = = = = — OrganPart

J

Pericardium = =isSissusu
is_clinically p

Disease of




Integration of Contexts in Protéege-OWL

Generic part-of
FMA

Functional
Clinical

FMA

% %
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@ [0

part_of

is_structural _part_of

|_:|]i subdivision_of « has
_Jl _porion_of «

JI _distinct FI-H't HT h-l
|_] is_functional_part_of

|_:|] is_clinical _part_of

Ilhlii'-.-'i Si0n

|1| tinct_pa
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Protege-OWL alternative views

Disorder of “Clinical heart”
“Disorder of heart of any part of the heart”
(including clinical and functional parts)

NECESSARY & SUFFICIENT

C) Disorder
23 has_locus (Heart u (3 is_part_of Hear)

MECESSARY

Disorder of “FMA heart”
“Disorder of heart or any structural part of the heart”

HECESSARY & SUFFICIENT

C) Disordet
.13 has_locus (Heart u (3 is_structural_part_of Heard)
MECESSARY

% %
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Conseqguences for classification of
diseases

T -.Ef:' ] Sor der_of Clinical _heart
G C) Di sorder_of_FMA_heart

C) Anic _stenosis
L _.' F'uru_. arditis
Disorde_rs of the th?ngs Doctors consider it a heart
anatomists recognise as parts disease, even though
of the heart developmentally/structurally it
IS not

% %
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Summary: Why Classify?

« To compose concepts
« To untangle polyhierarchies — to Normalise
 To avoid combi

e To manage cont

 To check consist




Summary: When to Classify?
Applications do not need a classifier
to benefit from classification

* Pre-coordination
— If concepts/terms can be predicted
— When classifier is no

— When we must fit wi

e Post-coordination
— When a a few conceg

— When a classifier Is a
e and time cost is acc

OpenGALEN [isacinlll 5> Iy o



Remember:
Think about the Life Cycle

» The life cycle for pre-coordinated ontologies
— Gather requirements, sketch, experiment

— Establish patterns — design a “language”
* What a subject domai

|
— Bulk authoring \
— Classification )
— Quality assurance ’

— Commit classifier result

« Taxonomies (Protége,
— Query and use with
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