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As ontologies ecome ever more important for semantically
rich information e change and a crucial element for supporting nowl
edge sharing in a large distri uted environment li e the e the de
mand for sharing them increases accordingly ne way of achieving this
am itious goal is to provide mechanised ways for mapping and merging
ontologies This has een the focus of recent research in nowledge en
gineering  owever we o serve a dearth of mapping methods that are

ased on a strong theoretical ground are easy to replicate in di erent
settings and use semantically rich mechanisms for performing ontology
mapping In this paper we aim to 1lin these gaps with a method we pro
pose for Information low ased ontology mapping ur method draws
on the proven theoretical ground of Information low and channel theory
and we provide a systematic and mechanised methodology for deploying
it on a distri uted environment to perform ontology mapping among a
variety of di erent ontologies e applied our method at a large scale
e periment of mapping ve ontologies modelling Computer Science de
partments in ve UK Universities e ela orate on a theory for ontology
mapping analyse the mechanised steps of applying it and assess its on
tology mapping results

ne of he as ec s in on olog sharing is o erform some sor of ma ing
e eenonolog consrucs ha is gi en o on ologies one should e a le
oma conce sfoundinoneon olog on o he ones found in he o her wur her
some research sugges ha eshould also ea le o merge on ologies here he
roduc of his merge ill e a he er leas he in ersec ion of he o
gi en on ologies hese are he dominan a roaches and ha e een s udied and
a liedin a arie of s s ems see for e am le
here are ho e er some dra ac s ha re en engineers ene ing from
suchs s ems irs]l heassum ionsmadein ma ing hese ma ingsand er
forming merging are no al a s e osed o he communi and no echnical
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de ails are disclosed Secondl hes s ems ha erform on olog ma ing are
of en ei her em edded in an in egra ed en ironmen for on olog edi ing or are
a ached o as eci c formalism hirdl in mos cases ma ing and merging
are ased on heuris ics ha mos 1 uses n ac ic clues o de ermine corres on
dence or e ui alence e eenon olog conce s u rarel use he meaning of
hose conce s a a heir seman ics our hl mos ifno all a roaches do
no rea on ological a ioms or rules of en found in formal on ologies inall
on olog ma ing as a erm has a di eren meaning in di eren or s merel
due o he lac of a formal accoun of ha on olog ma ingis hereis an
o ser ed lac of heor ehind mos of he or sin his area
Mo i aed hese dra acs e or ed on a me hod and a heor for
on olog ma ingandmerging e erede ermined o ac le hesedra ac sso
our a roachdra shea il ona ro en heore ical ground u a hesame ime
e are ro iding a s s ema ic a roach for on olog ma ing and mechanised
me hodological s e s n aricular in his a er e ro ose an nforma ion
lo ased me hod for on olog ma ing hereaf er Ma e are mos |
in eres edinma ingon ologies u ecane end hea roach omerge hem
00 Ma dra son he or sof Schorlemmer on using nforma ion lo
hereaf er heor o align on ologies and he heuris ics de ned  Kalfoglou
in oanal se ros eci ema ings e eenon ologies n he
heore ical side our me hod dra s on he heor descri ed ar ise and
Seligman and he or of Ken on he rame or for he
s andardisa ion aci i and his ro osed me hodolog for merging on ologies
he me hodological ar of Ma has also een in uenced he or
of S umme and Maedche on he Merge me hod
e descri e a scenario for on olog ma ing and he archi ec ure e uil
o erform on olog ma ing in Sec ion e rie ro ide ma hema ical
reliminarieson  and channel heor inSec ion  efore e roceed odescri e
our on olog ma ingme hod in Sec ion  oge her ihane am lecaseofis
use nSecion edoane alua ion of our me hod and ela ora e on scala ili
issues ediscussrela ed or inSec ion and summerise he a erin Sec ion

n igure eillusra eoura roach oon olog ma ing n ar icular hefo
cusison heuseof as heunder inning ma hema ical founda ion for es a lish
ingma ings e een oon ologies e shall formalise hesema ingsin erms

of hich e in roduce in Sec ion cuall his gure
clear] resem les Ken s ro osed ose rocessinon olog sharing u
i has di erencesin i s im lemen a ion he solid rec angular line surrounding
and deno es he

e is ing on ologies e assume ha and
are on ologiesused  di eren communi iesand o ula ed ih heirins ances
hile is an agreed unders anding for fa ouring no ledge

sharing andisno su osed o e o ulaed he dashed rec angular line sur
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rounding deno es an on olog ha doesno eis e u
ill e consruced on he for he ur ose of alignmen  his is similar o
Ken s ir ual on olog of communi connec ions he solid arro lines
lin ing ih and
deno e e een hese on ologies formalised as logic informor hisms n his
a er e resen he me hodolog o genera e hese logic infomor hisms he
dashed arro lines deno e he em edding from and
in o his la er is he sum of he local on olo
gies and he genera ed logic infomor hisms s

e men ioned earlier hise ension ould e he merging ar of Ma
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n igure eillus ra e he rocess of Ma ehae ull ase ise
rocess ha consis sof fourma ors e s a on olog har es ing ransla ion
¢ infomor hisms and d dis la resuls n he onolog har esingse e



erform our ac uisi ion e ac uire on ologies using a arie of me hods
use e is ing on ologies do nload hem from on olog 1i raries for e am le

from n olingua or e no ser ers edi hem in on olog edi ors
for e am le in ro ege or har es hem from he e he la er is
ongoing research in he K  roec here e are
ri ingscri ing rograms ocra | he e andhar es encoded resources

for semi au oma icall cons ruc and o ula e onologies e ilno e and
on his o ic here as i is eri heral o our heme of on olog ma ing s a
resul of our ersa ile on olog ac uisi ion s e eha e odeal iha arie
of on olog language forma s ranging from K and n olingua o M
rolog and nai e roege no ledge ases
his in roduces he seconds e inour rocess ha of ranslaion s eha e
declara i el s eci ed he Ma me hodin ornlogicande ecuei ih he
aimofa rologengine e ariall ranslae hea o eformas o rologclauses
ur ransla or rograms are ei her ri en in house or hene er a aila le use
u lic ransla ors ore am le hereare u lic o rolog ransla ors as
ellas n olingua o rolog nmos of hecases hough efoundi racical o
rieouro n ranslaors edid ha oha ea arial ransla ion cus omised
for he wur oses of on olog ma ing wur hermore asi has een re or ed in

alarge scalee erimen ih wu licl a aila le ransla ors he rolog code
roduced isno elegan ore ene ecua le uro n ransla ors are cus omised
o ranslae from K n olingua and ro ege no ledge asesin o rolog

clauses hose cons ruc s ha are needed for Ma class a onom rela ions
and re resen a i eins ances for classes hus e deli era el neglec cons ruc s
such as documen a ion slo s se ara ion of o nslos and em laeslos and
o her o ec orien ed modelling rimi i es used in n olog languages such as
K or nolingua as he areno usefulfor Ma and heira sencefrom he
ransla ed rolog code doesno in alida e heir meaning or ro ege no ledge

ases eused he uil in a a 00 ain heconsrucs e aned and
for eused u licl a aila le o rolog ransla ors he issue of a
full lo n ransla ion from one formalism o ano her is a no ro lem and

recen research from orrea da Sil a and colleagues o er an accoun on he
e or in ol ed

he ne se inour rocessis he main ma ing mechanism he Ma

me hod hich e descri e in Sec ion ehae ri ena aafron end o
he rolog ri en Ma rogramso ha ecanaccessi from he e and
earecurren | in he rocessof riinga a a oena lee ernalcalls o

i from o her s s ems hisse ill nd logic infomor hisms if an e een
he o0 on ologies under e amina ion and in he las s e of our rocess e
dis la  hem in forma  hisse in ol es ransla ing ac from rolog
clauses o ri les ih he aim of an in ermediar a ala er here

i e the one from ielema er downloada le from

e rie y descri e the principles we used to partially translate from ntolingua to
rolog in PP



is eing roduced using he ena inall es ore he resul sin
a no ledge ase for fu ure reference and main enance
efore roceeding o an e am le case of de lo ing his archi ec ure e shall
in roduce he heore ical ac ground of Ma n hene secion ece
and on channel heor and logic informor hisms and gi e a formal accoun of
on olog ma ing

n order o gi e an formal charac erisa ion of on olog ma ing e s ar from
he assum ion ha ma ing on ologies resu oses o of informa ion and
ha eneed o asean formal no ion of on olog ma ing on a sound ma h
ema ical heor of informa ion and informa ion o here is no such heor of
informa ion e u here ha e een se eral e or sin es a lishing one

hannel heor has eende elo ed asedon heunders anding ha informa ion
o resul s from regulari iesin a disri ueds s em and ha i is ir ue of
regulari ies among he connec ions ha informa ion of some com onen s of a
s s em carries informa ion of o her com onen s fur hermorei is he ar icular
ins ances ha carr informa ion so ha informa ion o cruciall in ol es oh
es ie he erminolog o descri e com onen s and ins ances
en ral o channel heor is he idea of a Se ara e in erac ing
communi ies ill icall wuse di eren oca ularies ie he ill use di er
en s s ems of and he ha hese communi ies manage ill e
according o hese esin uiedi eren a s naddiion each com
muni illha eiso n ar icular ha descri e helocal eha iour
of heir ins ances ihres ec o heirs sem of es rings all
hese ideas oge her

local logic

ins ances
es
classi ca ion rela ion
conse uence rela ion

here are o ar s of a local logic ha are of ar icular im or ance in

he channel heor frame or he rs oneis he ri le and is called
he of he local logic ecause he inar rela ion de ermines a
classi ca ion of ins ances in ihres ec o es in hus means
ha ins ance is classi ed asof e

he second im or an ar is he air hich is called he of
he local logic  his heor is s eci ed a se of ie airs



here he se of es is o einer reedconunci el hese

disunc i el so ha anins ance a se uen ro ided ha
if isof e in hen is of e in Se uen s ha elong o
he heor of alogic are called and deno ed heories of local

logics mus sa isf he follo ing condi ions of

den i for all
ea ening f hen for all
loal u f 1 for each ar i ion 1 of an hen
for all

here is an addi ional elemen in local logics ha e ha e deli era el lef

ou in e niion deall ins ances of a local logic adhere o i s cons rain s
al hough ecanno ressu ose hisin general and e ce ionsma occur ocal
logics also dis inguish a su se of ha mus sa isf all

cons rain s of helocal logic he idea of normal ins ance is needed if e an o
model reasona le u unsound o ofinforma ion or he ur osesof Ma
hough e shall assume ha all ins ances are normal Such logics are said o e

orinforma ion 0 0 e eense ara ecom onen sofadisri ueds s em
eneed olin local logics ha charac erise com onen sin asensi le a  his
ill essen iall a ec hes s em of classi ca ions and i s associa ed heor u
ina a ha allo s he informa ion o o his la er isca ured ih he
idea of a

logic infomor hism

he res ric ion of logic infomor hisms o he classi ca ion ar oflocal logics
are called

or he wur oses of Ma descri ed in his a er e ado a de niion of
on olog ha includes some of he core com onen s ha are usuall ar of an
on olog of an hich eca ure iha arial order

egularity arises from the o servation that given a classi cation of instances to
types the set of all se uents that are satis ed y all instances do ful 11 these prop
erties

A partition of is a pair 1 of su sets of such that 1 and
1 and ; may themselves e empty (hence it is actually a wuasi
partition)

and denote the set images of sets and along function respectively



rela ion de ned o er hese conce s and no ions of of
o conce S hen no ins ance can e considered of o h conce s and
of o conce hen all ins ances are co ered o conce S
is oin ness and co erage are  icall s eci ed  means of on ological a
ioms Ma a es hese ind of a iomsin o accoun including dis oin ness and
co erage in o he hierarch of conce s means of o inar rela ions
and res eciel nafuure e lan doe end Ma oco e ih full
rs order a ioms

on olog

hen discarding inar rela ions and  his de niion is e ui alen o ha
of a in

hen an on olog isused in some ar iculara lica ion
domain eneed o o ulaei ih ins ances irs e ill ha e o classif
o ecsof ase according o he conce s m olsin de ning a inar
classi ca ion rela ion his ill de ermine a classi ca ion

e e illha e os ecif o er hichins ances he rela ions re resen ed

hes m olsin are ohold husclassif ing nie u lesofo ecsof o he
rela ion s m ols in de ning a inar classi ca ion rela ion his ill
de ermine a classi ca ion o hclassi caions illhae o e
de ned insucha a ha he ar ial order he dis oin ness he co erage

and he ari func ion areres ec ed
o ula ed on olog

sound 1

oice ha e rie fora o ulaedonolog and for heres eci e un
o ula ed one

oth dis ointness and coverage can easily e e tended to more than two concepts
although we stay with inary relations for the ease of presentation



ransforma ions of ma hema ical s ruc ures ha reser e hes ruc ure ha
charac erises hem are usuall descri ed ih homomor hism or mor hisms
for shor hus esud hema ing ofon ologies hrough he mor hisms of
hose ma hema ical s ruc ures eha ede ned for on ologiesin e ni ion he
conce of o ulaedonolog iscenral ooura roach oon olog ma ing
and eshallusei la erin ro osiion inorder o usif hefollo ingde ni ion
of an on olog mor hism

on olog mor hism * *

* *

ur a roach o onolog ma ingis uil u on he assum ion ha in he
con e of channel heor local logics charac erise on ologies

ence a o ula ed on olog de ermines a local logic
hose heor is gi en he smalles regular conse
uence rela ion ie he smalles rela ion closed under den i ea ening and

lo al u such ha forall

he charac erisa ion of an on olog as a local logic usi es he Ma
me hod resen ed in ne sec ion hich s ems from our in en ion e lained

in Sec ion oma anun o ula ed on olog oa o

ula ed one loo ing a he informa ion o or

his reason e formall o ula e he conce esgi enin and herela ion

es gi en in 0 0 ain classi ca ions and

no ice ha wunli e a o ulaed onolog he ins ances of need no o e

ni e u les of ins ances of and fur her es a lish infomor hisms

and such ha heir ele elcom onens *and *consiuean

on olog mor hism ecausein ha case e no ha he o ulaed on olog
ill ea of in hesense ha heimagesof sins ances

conform o ass aedin he follo ing ro osis ion



* *
* *
* *
* 1 *
Su ose , and Since is an infomor hism *
ur hermore im lies * ecause * * is an on olog
mor hism conse uen 1 * inall since is a infomor hism
*
nalogous o
nalogous o
Su ose . 1 ecause is an infomor hism
* e * 1 he soundness of for all
and since * * is an on olog mor hism * for all

onse uen 1 and ecause is a infomor hism
for all

n hene secion e descri e he on olog ma ing me hod ased on he
a o e charac erisa ion of on ologies as local logics and on olog mor hisms as
logic infomor hisms

e ro ose a me hod for ma ing on ologies ha dra s on he ma hema ical
founda ions of informa ion o and eshall useasmalleas o follo e am le
oillus ra e he core arsof Ma

e us assume ha e an o ma o on ologies a reference on olog ih
a local on olog e follo he scenario gi en in Sec ion and assume ha he
reference on olog has no ins ances de ned us conce es and cons rain s

o er hose es helocal onolog ho e er has ins ances classi ed under i s
conce es according o a classi ca ion rela ion



e e he on olog ih

conce s
rela ions
ari ies
and
ar ial order  dis oin ness  and co erage
as de ned he gi en la ice
e he e he on olog ih
conce s
rela ions
ari ies
and |
ar ial order dis oin ness and co erage
as de ned he gi enla ice
unli e is o ulaed 1ih ins ances
hich are classi ed as follo s
his a le con ains he follo ing informa ion and are
isa in arcelona and are s eci ¢ inds of house
in Mallorca and he sleof S e res eci el s eci es he classi ca
ion
n order o au oma icall nd ma ings e een and ha
conform o he de niion of on olog mor hism gi en in e ni ion e il

need o loo for logic infomor hisms e een he local logics ha charac erise
hese on ologies irs e shall concen ra e on he conce ss m ols and lea e
he rela ion s m ols for Sec ion

hich is no o ula ed is charac erised he follo ing local
logic sregular heor hasconce s m olsas es and is hesmalles
conse uence rela ion closed den i ea ening and lo al u ha includes



he follo ing cons rain s

ecall ha he comma on he lef hand side of hese cons rain s has con unc i e
force hereas on he righ hand side i has disunc i e force ollo ing his
e can gi e a declara i e reading of he a o0 e cons rain s no hingis oh a
uilding and a ehicle all cars are ehicles and e er hing is ei her a uilding
or a ehicle
e illneed o ro ide he heor ihase ofins ances and a classi ca ion
of heseins ances ihres ec o he es o e er regular heor de ermines
a classi ca ion as follo s

e a easins ances all hose se uen s ha
form a ar i ion of he se of conce s and and
are cons rain s of he heor
or he heor gien a oe hese se uens are
and
e hen classif hese ins ances according o he conce s ha occurin he
lef hand side com onen of he se uen

he local logic ha charac erises ie heon olog gi en
is he genera ion of ins ances  means of se uen s and heir
classi ca ion ma no seem o ious u i urnsou ha classi ca ions gener
aedin his a saisf afundamen al e resen a ion heorem see s a ing
ha alocal logic ha is genera ed from he s ruc ure gi en in a classi ca ion is
e ui alen o he local logic cons ruc ed from i s heor asdescri eda o e
is o ula ed and hence has alread ins ances and a classi ca ion re

laion eonl need oderi e he heor of helocal logic ha charac erisesi s
conce hierarch ass eci edin hela icea o e herefore i s regular heor

has conce s m ols as es and is he smalles conse uence rela

ion closed den i ea ening and lo al u ha includes he follo ing
cons rain s

he local logic ha charac erises is hus

oma heon ologies emus ndanonolog mor hismfrom o hich
means ha here mus e is a logic infomor hism * . from local logic

o local logic hisamoun s o rs loo for an infomor hism e een heir
res ec i e classi ca ions



ama ofconce s * conce le el

ama , from ins ances o he formall crea ed ins ances
of he reference on olog ins ance le el

oe ha an on olog mor hism as de nedin e niion onl ca ures
he conce le el of he infomor hism ie * wu *has oma he conce s

ina a ha i res ecs he hierarch ne ossile a ould e

* * *

o eer eshould oin ou ha he au oma ic genera ion of hese ma s is
gro inge oneniall u ecanuse heconsrain ha hema has ores ec
he conce hierarch and limi he num er of ossi lema s nce he ma is

ed hereisa mos oneacce ale a oma heins ances in order for

o e an infomor hism

edo ha uilding hefollo ing a le ha re resen s an infomor hism

ela elro s he ins ances in of and columns
sconce 8 e u under each of hese
conce s he aluesof he column of sclassi ca ion a le ha corres onds

o he image along he ma of on ologies * ie under e u he
column of

ach ro should iden if a ing in 0 accoun he classi ca ion a le of
he formal ins ances o hich each local ins ance should ema ed
ono ence ehae hefollo ingins ance com onen of our infomor hism

L S T

ecanalsoin er re hea o e a le andi sresul ingma ing ofins ances as
ha isclassi ed as o h a ehicle and a car according o o
o her classi ca ionis ossi le ihou iola ing he de ni ion of infomor hism
f as a ehicle u no a car ould ha e een classif ing is
ins ances in a a ha does no conform o and he ed ma of
conce 8

Infomorphisms can themselves e represented y means of classi cation ta les this
draws on theoretical wor ased on Chu spaces



n order o cons rain he search s ace hen infomor hisms are genera ed in an
au oma ed a e use on ological rela ions o guide he classi ca ion rocess
ha ill resul in he on olog ma ing namel loo ing for infomor hisms

in a similar fashion as efore So in our e am le case e ha e he
follo ing rela ion de ned in

ha is he inar rela ion holds o er and
Similarl in eha e hefollo ing o inar rela ions
hese rela ions could e used o classif airs of local ins ances

ha is he house in arcelona has a garage also considered a shel er onl
for a cou e he co age in Mallorca has a shel er for a ca rio and a cou e and
heco agein he sleof S ehasshel erfora d e hen a e hese airsand
classif hem according o he conce s of o de ermine he ma ing
of hese on ologies

enera ¢ a classi caion of he a oe airs ihres ec o S
rela ion a ing an of he o columns of he a lea o e hisgi es us
o ossi iliies oe lore su ose e choose

hisis he column corres onding o hence *



he ari  of rela ion forces o classif he ins ances as in

igure a

hen eneed ocom lee he a le according o he de ni ion of infomor

hism  his is done as follo s columns ha e o corres ond o columns of
s classi caion a le heonl ossi le com le ion is sho nin ig

ure
ence * and * oshae o
corres ond o ro s of s classi caion a le he onl ossile

com le ion is sho nin igure ¢

1 1 1 1
1 1 1

1 1 1 1
1 1 1
1 1 1

1 1 1 1

om le ing he classi ca ion a le

ence * hich com le es one ossi le alid on olog
ma ing

he se s descri ed a o econsiue hecore ar of he Ma me hod
ecom lemen i ih heurisic ased echni ues ohel us ic sar hein
fomor hism genera ion

ur de ni ion of on olog mor hism e niion enforcesanari com ai ili
chec o ensure ha he local ins ances are ma ed on 0 a ro ria e reference
es  hen au oma ing hisse hough ehae o e careful for undesired
assignmen s  hese arise hen he ros eci e relaions o e ma ed share
he same es u dono ha e he same seman ics or ins ance assume ha

has rela ion de ned o er conce s and
and has rela ion de ned o er and L he in
fomor hism genera ion ill ma S o s and
S o) S hich illine i a 1 ma
rela ion o ir ue of sharing he same  es

o ac le his ro lem eare hin ingof o ossile as a e roidea
ar ial ma of conce sfrom oneon olog oconce sof heo heror classif

some re resen a i e ins ances from he 0 heir coun er ar s
his a ecansa ha S ma son o S and
1 ote that here and do not denote the same ontologies used in the

mapping e ample



s ma s on o and onl hisma ing e een hese es
is ossi le his ill cons rain he infomor hism genera ion and he o ending
infomor hisms ill no a ear o do his arial ma ing au oma icall e

em lo ase of heuris ics originall descri ed in n ar icular
hese heuris ics are or ing on a wurel s n ac ic ma ch fashion u he wuse
he hierarch and e chec ing o nd es ha areshared rela ions

in o h on ologies he algori hm goesli e ha

nd rela ion names from o h on ologies ha are s n ac icall e ui alen

ie from ma, ches from

chec if heir argumen es ma ch since e are dealing ih inar rela
ions o hargumen esha e oma ch forins ance for

and for and

use hese es o a arialma osar heinfomor hism genera ion
if fails henuse he hierarch o ra erse hehierarch of esand nd
s n ac icall common es ha su sume or are su sumed he common
rela ions argumen es e ra erse he hierarch in o h direc ions

e chec for aren and child nodes of he s ar ing node
hose ha arefounds n acicall e ui alen ill eusedasin for ar iall
ing heini ial ma of he o on ologies
ifse ields onl one argumen ema ch usei and do for he o her
argumen e

o e ha his algori hm relies on he e is ence of common rela ion names in
o h on ologies hisis ased on he assum ion ha since he role of reference
on ologies i hin a communi is o fa our he sharing of no ledge e ressed
means of di eren local on ologies man of he names of conce s and rela
ions used o e ress he reference on olog are s n ac icall e ui alen o he
ones used in he local on ologies 0 e ress he same or similar conce s and
rela ions
n case his fails he algori hm canno e ini ia ed and hen e urn o he
second solu ion ro osed a o e hichis ole he no ledge engineer classif
re resen a i eins ances manuall  his solu ion hough re uires familiarisa ion
of he engineer ih o h he reference and local on ologies

e a lied he algori hmic s e s descri ed in he illusrai e e am le of Sec
ion in alarge scalee erimen ha econduc edin hecone of he K
ro ec e ha eno nishedoure erimens e u eha edoneenough o

assess Ma he se ing of hee erimen isasfollo s in he K roec

e arici ainguni ersi ies are con ri u ing heir o n on ologies re resen ing
heir o n im or an conce s in he domain of com u er science de ar men s

in he K here is also a reference on olog hich as uil
colla orai el in eres ed arici ansfromall esies So ehad o deal



ih elocal on ologies and a reference on olog  helocal on ologies ere o
ula ed hereas he reference on olog asno ha isinline ih he Ma

scenario as e descri ed in Sec ion ur hermore since local on ologies are
main ained locall edi eren sies i anici aed ousea arie of for
malisms and ools for on olog design de elo men and de lo men Ma s

archi ec ure see Sec ion allo s for di eren formalisms o e used asin u

esults of ontology mapping in e accessi le D format

e a lied Ma o ma o Sou ham ons and din
urgh s local on ologies hese local on ologies are o ulaed ihafe hou
sand ins ances ranging from o and a fe hundreds of conce s here
areafe a iomsde ned and o hha erela ions he on olog
ismorecom ac i hasnoins ancesanda ro ima el conce s ih rela
ions hereareafe a iomsde nedas ell n igure einclude ascreensho
of our e accessi le resul s age for some rela ions and conce s n his
age e sho a small frac ion of he resul s from ma ing conce s and rela
ions from 0 0 heir coun er ar sin Sou ham on s on olog

s ecan see a ar from ma ing conce s li e S
o Sou ham ons e also ma rela ions s
o Sou ham ons he ari ies of hese rela ions allo  his sor
of ma ing hereas in o her on ologies his ould ha e een ina ro riae
hen for e am le refers o ileofa a er hesema ings ere genera ed
au oma icall Ma ini ia ed hese e erimens 1ih he seman icall rich
heuris ics e descri ed in



he algori hms e ha eim lemen ed so far are of e onen ial com le i in
he num er of conce s 1hough heim lemen a ion of Ma asi curren ]
sandscansill eim ro ed using more so his ica ed algori hms for on olog
mor hism genera ion e are asing he Ma me hod on an incremen al con
s ruc ion of on olog mor hisms in order o ac le large scale on ologies rs
onl cer ain managea le fragmen s of heon ologies are ma ed and ne hese
ed ma s are used o guide he genera ion of larger fragmen s in he manner
e lained in Sec ion e are curren | in es iga ing heuris ics for he au o
ma ic iden i ca ion of such fragmen s

Ma amidis ell de ned ur ose of on olog ma ingand e ensionall
merging a s on a num er of areas and uses echni ues discussed in di erse
communi ies herefore i is im ossi le o com ile an e haus i e lis of refer
ences orelaed or u eha edeli erael e anded hesco e of references
ocoerasman re resesnaie or sas ossile he same ime hough

e ere careful oidenif or s ha arerela ed someho ih Ma score
charac eris ics use of formal de ni ions of on olog ma ing use of nforma
ion lo heor e ressedinadeclarai eande ecu a lelanguagein a domain
and ool inde enden manner a lied as a me hod and as a heor for on olog
ma ing and eing  under circums ances  full au omaic o all of he
references e ci e here mee hese cri eria some ro ide fea ures ha Ma
does no su or and o hers focus on a single cri erion of helis gi ena o e
e er heless hedi ersi of or sre or edin hissec ion demons ra es heim
or ance of he o icinanum er of communi ies S ace reasons and his a ers
sco e re en s us from ge ing in o grea de ail hen descri ing rela ed or
hereinaf er u e aim o gi ea a our of he curren landsca e in on olog
ma ing research across di eren communi ies
mong he fe formal a roaches in on olog ma ing and merging is ha

of Merge is ased on ormal once nal sis and i is aimed
mainl a merging on ologies hence Merge s de elo ers S umme and
Maedche incor ora e na ural language echni ues in heir ased me hod
oderi eala iceofconce s hela iceis hene lored manuall a no 1
edge engineer ho ill uild he merged on olog i h semi au oma ic guidance
from Merge n ar icular Merge or sasfollo s hein u o he

me hod are a se of documen s from hich conce s ill ee raced and he
on ologies ha ill emerged hese documen sshould ere resen ai eof he
domain a ues ion and e rela ed o he on ologies he also ha e o co er
all conce sfrom o hon ologies as ell as se ara ing hem ell enough hese
s rong assum ionsha e o eme inorder oo ain goodresul sfrom he
Merge nce heconce s ill ee raced heau horscons ruc he conce s
la ice and from here ro ide semi au oma ic su or for no ledge engineers
o deri e he nal merged on olog

ormal once nal sis has also een used he da a ase communi in
heir federa ed da a ases domain n ar icular Schmi and Saa eem lo or



mal once nal sis echni ues oassis da a aseschema in egra ion he
focus of heir or is o merge di eren inheri ance hierarchies = decom osing
o erla ingclasse ensionsin o asee ensions and use ormal once nal
sis echni ues o inform algori hms for in egra ing he da a ases schema a n
he Scala le Kno ledge om osiion SK ro ec annin and colleagues
resen ed he use of a rule ased alge ra for enca sula ing and com osing on
ologies n ologies are clus ered in con e s and he au hors use a rule ased
alge ra o de nein erfaces olin hee racedcone s ih he original on
ologies
ridman o and Musen ha e de elo ed o0 s s ems for erforming on
olog merging and alignmen in he ro ege on olog de elo men
en ironmen SM and i s successor M hese ools use lin
guis ic similari ma ches e een conce s for ini ia ing he merging or align
men rocess and hen use he underl ing on ological s ruc uresin ro ege
en ironmen classes slos face s o inform a se of heuris ics for iden if ing
fur her ma ches e een he on ologies similar ool has een de elo ed
Mc uinness and colleagues for he n olingua on olog edi or himaera
s in M his ool is in erac i e and he engineer is in charge of ma ing
decisions ha ill a ec he merging
rom he machine learning ers eci e ere or he or sof acher and

roh and oan and colleagues here heir s s ems em lo machine
learning algori hms in con unc ion i h similari measures o ield ros ec
i e ma ings e een onolog conce s her or s or h ciing here are

halu s s noMor h ransla ions s emfors m olic no ledge Kir a o
and colleagues n oMa or al for ma ing linguis ic on ologies he
S S s em Mena and colleagues for informa ion in egra ion an
gemi and colleagues S me hodolog for medical on ologies isser
and amma s he erogenei ca egorisa ion and here or s from in o and
colleagues and ridman o and afner in

n his a er e resenedano el me hod and a heor for on olog ma ing
e formalised he no ion of on olog on olog mor hism on olog ma ing
and lin ed hem o he formal no ions of local logic and logic infomor hism
s emming from heor e hen a lied hem in a mechanised manner
Ma oma di erseon ologies he rs resul sare romisingfor hea lica ion
of Ma in large scale on olog ma inge or s and are con inue researching
frui ful e ensions of i such as on olog merging reasoning a ou on olog
e olu ion and inclusion of on ological a ioms
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