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Abstract

A distributed computer database s stem i cudi o e or more ro t e d computers
a d o e or more computer odes i terco ected b a et or itoasearc e 1ie
or retrie a o ob ects processed b a ariet o i terreated o too ies ac ob ect
co orms to a speci ¢ o to o A wuer isa obect ic co orms to a speci ¢
o too ic is to be used or retrie a o ob ectsco ormi to o e or more tar et
o too ies A uer rom a user is tra smitted to o e 0o t e ro t e d computers

ic or ardst e uer too e o t e computer odes termed t e ome ode o
t esearc e 1 e e ome ode e tracts eatures romt e uer accordi to its
o too ese eaturesaret e as ed ac as ed eaturea dt e ist o tar et
o too iesistra smittedtoo e odeo t e et or ac odeo t e et or ic
recei es a as ed eature usest e as ed eature o t e uer to per orm a searc
o its respecti e partitio o t e database eresuts o t e searc eso t e oca
databases co sist o t e ob ect ide ti ers 0 obects t at matc t e uer a dt e
o tooies it i ic t e ereprocessed as e ase uiaet as ed eatures
it i ot er o too ies ese ot er as ed eatures are or arded as eeded to
t eir respecti e odes a d t is process co ti ues u ti t e desired tar et o to o ies
are reac ed e t etar et 0 too ies are reac ed t e resuts o t e searc es o
t e oca databases are at eredb t e ome ode eresutso t e uer aret e
computi  oreac tar eto too is process ma be repeated b t e ome ode
tore et eresutso t e uer
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ei e tio reates to computer database s stems a d more speci ca to dis
tributed computer database s stems

ac r t t
e basis or commu icatio et er it is bet ee peop e or computer s stems is a
s ared bac rou dt ata o st em tou dersta d eac ot er isi o ess ari

bot o te oo i

A a ua e or commu icatio



A domai co ceptuai atio t atde est es ared ocabuar ao it re
atio s ipst at ma od bet ee t e co ceptsde oted b t e termsi t e
ocabu ar

e probem o tra satio bet ee di ere t a wua esisa importa t a d ma
computer s stems a e bee de eoped or t is purpose 0 e er tra satio be
t ee di ere t domai co ceptuai atio s is aso importa t ra satio bet ee

domai co ceptuai atio s is ca ed omai co ceptuai atio s are a so
ca ed

ore ampe t e ocabuar o America sdi ers romt at o t e ritis e e
tou te sareacommo a ua e t e oe oudsa it or atis

cao eda eeator i te
or a more compe e ampe t edomai o medici e asa ar e ocabuar o
terms or c emicas e es aborator procedures diseases etc it i medici e
t ere are ma subdomai st at usedi ere t termi oo ort esameco cept er
mi oo ca aso ar romo ecompa toa ot er a dee sma roups it i
asi ecompa ca aetero speciaied ocabuar ome 1 uset e term
u ¢ ause drome ie ot ers preer ro ic actitiousi ess it p si
ca s mptoms omemi tee preertoe padt eterm actitiousi ess to
i te tio a productio or ei i o s mptoms or disabi ities eit er p sica or ps
c oo ica toma eitu dersta dab e tosomeo e it mi ima medica bac rou d
e prob em 0 mediatio bet ee domai co ceptuai atio sisespecia di cut
or computer s stems because t € e era a e o mec a ism or deai it
miscommu icatio as a resut o misu derstood termi o o or e amp e moder
searc e 1 essimp matc ordsi a uer it ordsi docume ts ome searc
e 1 esco sidert e possibiit o s o mous ords butt e actt att e ords
mi tbeo todi ere t domai sis ot co sidered
ore ampe supposet at o e is esto doccurre ceso ob i te ibe
obiso eo t eperso sme tio edi t e ibe a do eo t eboosi t e ibeis
amed ater im o e er moder searc e i esdo ot e era u dersta dt is

adte 1 ma eerrorssuc as matc i ob it or because t e re ard
t eset o ordsass o mous

urre t searc e 1 essupporto a er imitedo too it usta e co
cepts oreoer t eo too isi eib buiti tot esearc e i eado o e
o too is supported e era i de es o curre t database s stems are a a s

imited toasi eo too
A co ectio o docume ts dataorot er i dso i ormatio obects i beca ed
a ormatio ob ects ca be ima es sou d a d ideo streams as
e as data ob ects suc as te t es a d structured docume ts ac i ormatio
obectiside ti edu i ue b a obectide ti er A ca bea ter et



1 ersa esource ocator or some ot er orm o ide ti er suc as a oca

ob ect ide ti er
0 assist i di i ormatio i a ob ect database specia searc structures

are emp o ed ca ed urre t tec 0o e era re uires a separate i de
or eac attribute or eature e t e most sop isticated i de escurre t a aiabe
are imited toa er sma umber o attributes i ceeac 1 de ca beas ar e as
t e databaseitse t istec oo does ot u ctio e e t ereare u dredsor
t ousa ds o attributes asisote t ecase e obectssuc asima es sou da d
ideo streams are direct i de ed urt ermore t ere is co siderabe o er ead as
sociated it mai tai i eac i de structure is imitst e umber o attributes
t atca bei de ed urre ts stems are u ab e to sca e up to support databases or

ic t ereare ma obectt pes i cudi ima es sou da d ideo streams mi
io so eatures wueriest ati o ema obectt pesa d eatures simu ta eous
ad e obectt pesa d eatures bei co ti ua added

ar t t

t eprese ti e tio eac obecti a ob ect database is assumed to be e pressed
it i asi edomai ot er ords t ereisa particu ar domai co ceptuai atio
o too t ata o so etou dersta dt eobect o e er di ere tob ects ma

be e pressed it i di ere to too iesa d ueriesma use di ere t o too ies rom
t e docume ts bei searc ed additio asi eo too ma co tal o eor more
subo too ies ic ma beusedi tis a b se era o too ies i ceo too ies
ma be er ar e itisimporta ttoa o t em to be buit rom sma er compo e ts
ot er ords subo to o iesco structed oro eo too ma be b a ot er
A modes o ed e it i a particuar domai A o too ca
i cudeaco cept et or speciai ed ocabuar s tactic ormsa di ere ceru es
particuar a o too speci est e eatures t at ob ects ca possess as e as
0 toe tract eatures rom ob ects e e tracted eatures are used or determi i
t e de ree 0o simiarit bet ee a uer obecta da obecti t edatabase ac
eature o a obect ma a ea associated ei t represe ti t estre t o t e
eature
too iesca bereatedtoo ea ot eri seera asicudi te oo i

eo too ca beasubseto a ot er t iscaset esma ero too is
ca ed a oteoter A otoo ca beasubo too o0 se era
ot er o to o ies

eo too ca bea ersio o a ot er Asdomai se o e co ceptsa d
termi oo ca ca ee ou t atitis ecessar toco structa e o too
ic does otsimp co tai t eodo too



Asi edomai areaca aedi ere to tooies ore ampe t esame
compa coud a edi ere ttermi oo it i its de e opme t ma u actur
i a dmar eti departme ts

cept ort e case o a subo too a e picit or
is re uired to e press co ceptsi o eo too i terms o co ceptsi a
re ated o to o
ts oud be otedt at t ei ormatio obectst emse es eed ot be stored
i t e database s stem itse so o ast eir ocatio sarea aiabei t e database
s stem ore ampe eac docume ti te ord ide ebis ocated usi its
1 ersa esource ocator
urre ttec oo commo re uirest ati ormatio retrie a ueries be speci
edi a arti cia uer a ua e t eprese ti e tio ueries to retrie e ob ects
i t e database arei t e same ormat ast e obectsi t e database ie eac
obecti t e database co orms toe act o eo too a deac uer co orms
toeact oeotoo a uer ca speci a umber o tar et o too ies or
reaso s o e cie ¢ a d perorma cet e prese ti e tio does ot a e astepi
ic ob ects or ueries are tra s ated romo eo too toa ot ero too e
tra satio a dt ei ormatio retrie a are per ormed simu ta eous i para e o er
t e distributed et or o computer odes a d obects co ormi to a speci ed
tar et o to o ies are retrie ed
ei e tio re ates to a distributed computer database s stem ic i c udes
o eor more ro te dcomputers a d o e or more computer odesi terco ected b
a et or e combi atio o computer odesi terco ectedb a et or operates
asasearc e 1 e
A user isi to uer t e database tra smitst e uer tooeo te rot
e d computers ic i tur or ardst e uer too eo t e computer odeso t e
et or t eprese ti e tio t e otio o a uer icudest eo too tobe
used or processi t e uer a dt etar et o too ieso t e ob ects to be retrie ed
e odereceii t e uer termedt e ome odeo t esearc e 1 e e tracts
t e eatureso t erecei ed uer a dt e as est ese eatures A portio o eac

as ed eatureisused b t e ome odeasa addressi i de b ic t e ome
ode tra smitst e as ed uer eaturetoa odeo t e et or e ist o tar et
o to o ies is tra smitted a o it t e as ed uer -eature

ac odeo te et or ic recei esa as ed uer eatureusest e as ed
uer eature to per orm a searc o its respecti e database odes di data
correspo di  tot e as ed uer eatureretur t e s o t e ob ects possessi
t is eature a d co ormi too eo t e tar et o too ies uc saret e

at eredb t e ome odea dasimiarit u ctio iscomputed basedo t e eatures
t atarei commo it t e uer as e ast e eaturest atarei t e uer but
ot1 t e obect e simi arit u ctio is used tora t e ob ects e S



oteobectst at a et e ar est simiarit a ue are tra smittedtot e ro te d
ode

re uested 1 er ees o ser ice ma be proided or ee or ee
ser ice t e s obtai edi t e basic ser ice abo e are tra smitted tot e odes o
te et or b usi a portio o eac as a addressi i de additio i
e e ser ice is re uested t e eatures eac obect asi commo it t e wuer
are tra smitted a o it te stot esame odeso t e et or

ac odeo te et or ic recei es a uses t e to per orm a
searc o its respecti e database or t e correspo di ob ect i ormatio e e

ser ice au iiar i ormatio is retrie ed a d tra smitted tot e ro t e d ode
eau ilar i ormatio ca i cudet e o t eobectora obectsummar

or bot

or e e ser ice adissimi arit a ueis computed based o t e eaturest att e
ob ect possesses butt e uer does ot e dissimi arit aueas e ast eau iiar
i ormatio about t e ob ect is tra smitted to t ¢ ome ode e dissimi arit
aues are at ered b t e ome ode ic uses t em to modi t e simi arit
aueso t eobectsobtai edi t e rst e e o processi e modi ed simi arit
aues are used tora t e ob ects e sa da auiiar 1 ormatio about
t eobectst at a et e ar est simiarit a ue are tra smitted tot e ro t e d
ode

e ardesso t e e e 0 ser icere uested t e ro te d ode ormatst erespo se

tot euser basedo t e sa da au iiar i ormatio tra smittedb t e ome
ode ore ampe iteroted odeisa ord ide ebserer te t e rot
e d ode co structs a pa ei ormat co tai i a reere ce to a ad
au iiar i ormatio oreac ob ect e to te dtra smitst e ormatted respo se
to t e user
scr t t ra S

isi e tio is poi ted out it particuarit i t e appe ded c aims e abo e
adut erad a ta eso t ei e tio ma be better u derstood b reerri tot e
0 0 i descriptio tae i co u ctio it t eaccompa i dra i i ic

isaboc diaramo a oer ie o a embodime to t e distributed com
puter database s stemo t ei e tio

isa oerie o t estepsusedb t e embodime to t e distributed com
puter database s stem to respo d to a uer

isa oerie o t estepsusedb t e embodime to t e distributed com
puter database s stem to store data associated it a 1 ormatio ob ect



isa oerie o t estepsusedb t e embodime to t e distributed com
puter database s stem to store data associated it a o too or associated
it amappi bet ee o too ies

speci es t e ormats o t e messa es tra smitted bet ee t e odeso t e
distributed computer database s stem

eremai i dia rams are boc dia ramso t e moduest at perormt e tas s
otei etio iti eac ode

ta scr t t r Irr b
t

eerri to i broad o er ie 0o e embodime t o a distributed computer
databases stemo t ei e tio i cudesauser computer ic isi commu icatio
it a ro te dcomputert rou a et or e ro t e d computer ic ma
aso be t e user computer isi tur 1 commu icatio it asearc e ie ic
i cudes o e or more computer odesi terco ectedb a oca area et or el
di idua computer odesma i cude oca dis s orma ater ati e oradditio a
obtai data rom a et or dis ser er
e computer odeso t esearc e i ema beo se era t pes i cudi ome
odes uer odes a d obect odes e odeso t esearc e ie eed ot
represe t disti ct computers o e embodime t t e searc e i e co sists o a
si ecomputer ic taeso t eroeso a ome odes uer odesa dobect
odes a ot er embodime t t e searc e i e co sists o separate computers or
eac ome ode wuer odea dobect ode osesiedi teart i reaie
ma, ariatio s are possibe ic 1 sti be it i t e scope a d spirit o t e
prese t i e tio
o sideri t e processi o a uer rst a dreerri aso to i oe
embodime t e a user tra smits tep a uer romt e user computer t e
ro t e d computer recei es t e uer e ro t e d computer is respo sibe or
estabis i t eco ectio it t e user computer toe abet e user to tra smit a
uer a d to recei e a respo se i a appropriate ormat e ro t e d computer
is aso respo sibe or a aut e ticatio a d admi istrati e u ctio ait 0 e
embodime t t e ro t e d computer is a ord ide eb ser er commu icati
it t e user computer usi t e protoco
Ater eri i t att e uer isacceptabe t e ro te d computer per orms a
re ormatti ecessar to ma et e uer compatibe it t e re uireme tso t e
searc e i e e to te d computert e tra smitst e uer too eo t e ome



odeso t esearc e i e tep ic ist e de edast e ome odeo t e
searc e i e ort at uer
e ome odee tracts eatures romt e uer accordi tot eo too eature
e tractio ma be per ormed usi traditio a tec i ues or associati a ues to
attributes suc asi re atio a database records otet ata ob ecteit er possesses
a eature or it does ot is propert is disti ct rom t e a ue associated it a
eature e a ob ect possesses t e eature
eatures are e tracted rom structured docume ts b parsi t e docume t to
produce a data structure t e di idi t is data structurei to possib o er appi
substructures ca ed ra me ts e ra me ts o a structured docume t are t e
eatures e tracted romt edocume t ra me tso a uer areusedto dmatc i
ra me tsi t e database sot e areasoca ed is same termi o0 0 i
be used or eatures e tracted rom ot er 1 dso ob ectsas e
eatures are e tracted rom u structured docume ts b usi o ed ee trac
tio tec 1 ues o ed e e tractio produces a data structure co sisti o a
co ectio o i terreated o ed e rames e o ed e rame data structure is
t e di idedi to possib o er appi substructures asi t e case o a structured
docume t a dt ese substructures are t e eatures o t e u structured docume t
A ar e ariet o eature e tractio a orit ms a e bee de eoped or media
suc as sou d ima es a d ideo streams ourier a d a eet tra sormatio s as
e as ma teri a orit ms are used eatures ca aso be added to a ob
ect b ma ua or semi automated mea s uc added eatures are re erred to as
a otatio s or meta data eatures are e tracted rom a otatio susi o eo t e
tec 1 ues me tio ed abo e depe di o et er t e a otatio is a reatio a
database record a structured docume t or a u structured docume t ac eature
ca aea aue associated it it a d o e ca speci reatio s ips bet ee ea
tures ic ca aso a e auesassociated it t em ore ampe o e eatureca
be co tai ed it i a ot er eature or be ad ace t to a ot er eature eo too
speci est e eature e tractio a orit msas e ast e structure o t e eatures
a eature occurs er commo i t e database t e it does ot co tribute to
t epurposeo t esearc e i e ame disti uis i t oseob ectst at are simi ar
to a particuar uer A e ampeist ebri t esso a ima e uc a eature i
be partitio ed i to a co ectio o co ti uous o oerappi ra eso t e aue
associated it t e eature rat ert a t e eature itse ac ra eo t e aue
ist e re arded as a separate eature e t e eatures o a uer are e tracted
eatures t at represe t auera es ear but oti cudi t e aueo t e eature
i te uer areasoi cuded as eatureso t e uer but it sma erstre t t a
t e eature represe ti a auera et ati cudest e aueo t e eaturei t e
uer e auera es ora particuar eature ca eit er be speci ed e picit i
teotoo orte ca beco structedd amica asobectsarei deedb t e



searc e i e

e ome odet e e codes eac eature o t e uer b usi a prede ed
as i u ctio atai t e s stem as pre ious stored oca o t e arious
uer odesusi tis asi u ctio to e eratea i de tot edatai t e oca
database us t euseo t e same as i u ctio to e eratea i de or data
stora e a d to e erate as ed probes or a data wuer assures t at data is
distributed u iorm oert e uer odeso t esearc e 1 e duri t e stori
o dataa d t e probes are scattered u iorm oert e uer odesduri t e
processi 0 a uer

o eembodime t t e as awueresuti romt euseo t e asi u ctio

as a rst portio ic ser estoide ti t e uer odeto ic t e dataisto be
se t to be stored or to ic a wuer eature is to be se t as a probe a d a seco d
portio ic ist e oca i de aue ic is used to determi e ere data is to be
stored at or retrie ed rom t e uer ode us i termso a uer t e as ed
uer eatures are distributed tep as probes to certai uer odeso t e

searc € i e asdetermi edb t e rstportio ot e as aue

At a rstorbasicser ice e e wuer odes oseprobesmatc t ei de eatures
b ic t edata asi itia stored o t at uer oderespo dtot e uer i
oeorbot oteooi a s

t eo too mappi o a as ed uer ra me tmatc eso eo t especi ed

0otoo mappi st e as ed uer ra me tistra smitted tep tot e
uer odeo t esearc e i e asdetermi edb t e rstportio ot e as
a ue is uer ode repeats t is process

teotoo o0 a matc es 0 e 0 t e tar et 0 too ies t e is
tra smitti tep tot e ome ode

us a matc es bet ee t e as ed probes mapped to tar et 0 too ies a dt e
oca as tabe o 1 de terms are retur ed or at ered tot e ome ode ic
iitia recei edt e uer

e ome odet e determi est ereea ce o eac obect retur edi t e

searc is determi atio o ree a ceismadeb t e ome odeb compari t e
de ree o simi arit bet ee t e uer a dt e obects ose s ere retur ed

e determi atio o ree a ce is made separate ort e ob ects beo i to eac
tar et o too o e embodime tt e measure o simi arit bet ee t e uer a d
t e ob ect is a cosi e measure a dis i e b t ee pressio eret e
ector de otest e uer a dt e ector de otest e ob ect ese ectors are i
a space i ic eac eature represe ts o e dime sio o t e space

A ot er commo  used measure o simi arit bet ee t o ob ects is a dista ce
u ctio i t e same space me tio ed abo e ort e cosi e measure o0 e er t ere



isco 1ci e ide cet at uma simiarit does otsatis t ea iomso adista ce
u ctio e mode t at curre t seems to be t e most success u approac ist e
eature o trast ode o ers t is mode t e simi arit bet ee a uer
a da obectisdetermi edb t ree terms

e eaturest at are commo tot e uer a dt e ob ect
e eatureso t e uer t at are ot eatureso t e ob ect
e eatureso t eob ectt at are ot eatureso t e uer

e rst term co tributes a positi e umber to t e simi arit a ue iet eseco d
adt ird terms a e e ati e co tributio s additio t eseco d a dt ird terms
are mu tipied b prede edco sta tssuc t ata eaturei t eseco da dt ird set

as esse ecto t esimiarit t a o el t e rstset

o e embodime t t e measure o simi arit bet ee t e uer a dt e ob ect
is a measure determi ed b t ree prede ed co sta tst at are used to mutip t e
t ree terms occurri i t e eature o trast ode t is embodime t i t e
e e o ser ice is speci ed to be eit er basic or e e te o te rstt oterms
o t e eature o trast ode are used to compute t e measure o simi arit or
euiaet t eprede edco stat ort et ird termissetto ero i cet et ird
termist e eastimporta t it aso asma e ecto t era 1 ot eobectst at
are retrie ed a t reetermsaretobeused t € e e ser ice ca bere uested

o eembodime tt e obects it t e i estsimiarit i eac tar eto to
o areretur ed a ot er embodime ta obects ic e eratesimiarit a ues
reater t a a predetermi ed a ue are co sidered su cie t simiartot e uer to
be retur ed tot e user asree a ti ormatio

ce t e simi arit is determi ed t e ome ode orderst e s accordi  to
t eir de ree o simiarit i eac o too a dt e retur saseto istso t e most
ree at s eac istcotaii t emostree at s oroeo too 0 e
embodime t t e set o ists o t e most ree a t s is tra smitted tot e ro t
ed tep computer ic ormats t e respo se appropriate a d tra smits
t erespo se tot e user a ot er embodime tt eseto istso t emostree a t

s is tra smitted direct tot e user computerb a o t e et or it outt e

iteretio ote rote dcomputer

A ter ati e or 1 er ees o ser ice e e adee t e ome ode
tra smits t e most ree a t stot eobect odes tep ic odi or
matio associated it t eobectside ti edb t e S 0 e embodime t t e
i ormatio associated it eac obectist e or t e ob ect a ot er em
bodime t t ei ormatio associated it eac ob ectist e ob ect itse a ot er
embodime t t e i ormatio associated it eac obectist e ist o a eatures



oteobetadte aueso t e eatures ort ose eatures t at a e associated
a ues
o e embodime t t e s aea rst portio ic ser estoide ti t e
ob ect ode o ic t eobecti ormatio is stored a d a seco d portio ic
ist e oca i de aue ic is used to determi e eret e obecti ormatio is
storedi a oca tabeatt e obect ode
or e e ser ice t e ob ect odes retur t e obecti ormatio o t e most
ree a t ob ects o e embodime tt eob ecti ormatio o t e mostree a t ob
ects is tra smittedtot e ro te d tep computer ic ormatst erespo se
appropriate a d tra smits t e respo se to t e user a ot er embodime t t e
obect i ormatio o t e most ree a t ob ects is tra smitted direct to t e user
computerb a ot e et or it outt ei ter e tio o t e ro t e d computer
or e e ser ice t e obect odestra smitt e ob ecti ormatio o t e most

ree a t obectstot e ome ode tep e ome ode usest e obecti

ormatio o t eree a t ob ects to recompute t e measure o simi arit bet ee t e
uer a dt e ob ects iIsma resuti t eobectsbei arra edi adi eret
order or eac tar et 0o too a dma asoresuti adi ere t ist o ob ects be
i retur ed oreac tar eto too o e embodime t t e measure o simi arit
utii est e eature o trast ode a da t reeterms ae o eroprede edco

sta ts t is embodime t t e ob ect i ormatio co tai sa isto t e eatures o

t eobect sot at eatures o t eobect t at are ot eatureso t e uer ma be
i cudedi t e measure o simi arit
or ee ser ice t e ome ode retur st e obect i ormatio o t e most

ree a t ob ects o e embodime tt eob ecti ormatio o t e mostree a t ob
ects is tra smittedtot e ro te d tep computer ic ormatst erespo se
appropriate a d tra smits t e respo se to t e user a ot er embodime t t e

obecti ormatio o t e most ree a t ob ects is tra smitted direct to t e user
computerb a ot e et or it outt ei ter e tio o t e ro te d computer

o sideri etteidei o a obect adreerri asoto i oe
embodime t e a user tra smits tep a obect rom t e user computer
t e ro t e d computer recei es t e ob ect e ro t e d computer is respo sib e
orestabis i t eco ectio it t e user computer toe abet e user totra smit
a ob ect a ot er embodime tt e ro t e d computer automatica e ami es
obectsi itse iro me t ori dei b t esearc e i e it outi teractio it
a user

e ro te dseectsa ome odea dtra smitst e obect tot eseected ome
ode tep o e embodime t t eseectio o a ome odeisdo era dom
so as to e e distribute t e or oad amo t e ome odes e ome ode
assi saui ue tot eobect t e processes t e ob ect as discussed abo e i

t ecase o a uer tep e cept t at data associated it t e ob ect is stored



i te uer odesa da obect ode
o sideri ast t e processi o0 a o0 too mediatio a dreerri aso to
i o eembodime t e a user tra smits tep a o0 too mediatio
rom t e user computer t e ro t e d computer recei es t € o too  mediatio
e ro t e d computer is respo sibe or estabis i t eco ectio it t e user
computer to e ab et e user to tra smita o too mediatio
e tote dseectsa ome odea dtra smitst eo too mediatio tot e

se ected ome ode tep e ome ode co structs a eature mappi t at
imp eme tst eo too mediatio a dtra smitst e eature mappi toe er uer
ode tep ac uer ode stores t e eature mappi 1 a oca tabe A

bac rou d processist e startedo eac wuer odetoe ami ee er as edob ect
ra me t a d to store t e mapped as ed obect ra me tsi t e eature mappi
app ies to it tep is oca tabeisco suted e eera e as edob ect
ra me t is stored as described abo e a d reerri  aso to
o sideri e tt emessa e ormats usedi t e pre erred embodime t re er to
e uer essa € ast o parts de ti era d ar et e de ti er
part as our eds eader uer de ti er as ed uer ra met
ad aue e eader edspeci est att ismessa eisa uer essa ea daso
speci es t e desti atio uer ode e desti atio uer ode is determi ed b
t e rstportio o t e as ed uer ra met e edco tai sa uer t pe
speci er a d a uer ide ti er e uer t pespeci er determi est eo too i
ic t e uer asspeci ed e edco tai sa ra me tt pespeci era d
t eseco d portio o t e as ed uer ra me t producedb t e as i odu e
e aue edco tai sa optio a a ueassociated it t e ra me t e ra me t
t pespeci er determi es et ert e uer essa eco tal sa aue ed adit e
uer essa edoesco tai a aue edt e t e ra me tt pespeci er determi es
tesieot e aue ed e ar et partco tai sa isto tar eto too ide ti ers
A otoo isasoca eda a da o too ide ti erisabbre iated

e uer espo se essa eco tai s our eds eader b ect de ti er
ad e ¢t e eader edspeci est att ismessa eisa uer espo se
essa e a d asospeci est e desti atio ome ode e desti atio ome odeis
t e ome ode rom ic t e correspo di uer essa e asrecei ed e
edco tai sa uer t pespeci era da uer ide ti er e edco tai sa
ob ectt pespeci era da ob ectide ti er e ob ect t pespeci er determi est e
otoo i ic t e obect as processed e e t edco tai sa optio a
ei t associated it t e ob ect e ob ect t pe speci er determi es et ert e
uer espo se essa eco tai sa ei t ed adite uer espo se essae
doesco tai a e t edt e t eobectt pespeci er determi est esieo t e
ed



e bect essae ast ree eds eader a d e eader ed
speci est at t is messa eisa bect essa e a d asospeci est e desti atio
ob ect ode e desti atio ob ect ode is determi ed b t e rst portio o t e
ob ect ide ti er e edco tai sa uer t pespeci era da uer ide ti er

e edco tai sa obectt pespeci era dt eseco d portio o t e ob ect
ide ti er

e bect espo se essa e ast reeparts de ti er eaturea d Au iiar

e de ti er part as our eds eader a d ocatio e eader
edspeci est att ismessa eisa bect espo se essa ea dasospeci est e
desti atio ome ode e desti atio ome odeist e ome ode rom ic
t e correspo di b ect essa e as recei ed e ed co tai s a uer
t pe speci er a d a uer ide ti er e edco tai sa obectt pespeci er
adt eobectide ti er e ocatio edco tai sa optio a ocatio speci er
suc as a e ob ect t pe speci er determi es et ert e bect espo se
essa e co tal sa ocatio ed a di te bect espo se essa e doesco tai
a ocatio ed t e t eobectt pespeci er determi est esi eo t e ocatio
ed e eature part co tai s a umber o eatures associated it t e ob ect
e Au iiar part co tai s au iiar i ormatio associated it t e ob ect e
ob ect t pe speci er determi es et ert e bect espo se essa eco tai s a
Au iiar part a di t e bect espo se essa e doesco tai a Au iiar part
t e t eobectt pespeci er determi est esi ea dstructureo t e Au iiar part

e sert essae ast oparts de ti era d ar et e de ti er part as
our eds eader ad aue e eader edspeci est att ismessa e
is a sert essa e a d asospeci est e desti atio uer ode e desti atio
ob ect ode is determi ed b t e rst portio o t e as ed uer ra me t e

edco tai sa obectt pespeci era dt e ob ectide ti er e ed
co tai sa ra me tt pespeci era dt eseco d portio o t e as ed uer ra
me t produced b t e as i odu e e aue edco tai sa optio a aue
associated it t e ra me t e ra me tt pe speci er determi es et ert e

uer essa eco tal sa aue ed a di t e uer essa edoesco tai a aue
edte te ramett pespeci er determi est esieo te aue ed e
ar et part co tai sa ist o tar et o too ide ti ers

e sert bect essae ast reeparts de ti er eaturea d Au iiar e
de ti er part ast ree eds eader a d ocatio e eader ed speci es
t att ismessa eisa  sert bect essa ea dasospeci est edesti atio ob ect

ode e desti atio ob ect ode is determi ed b t e 1rst portio o t e ob ect
ide ti er e edco tai sa obectt pespeci era dt eseco d portio o
t e ob ect ide ti er e ocatio edco tai sa optio a ocatio speci er suc
as a e ob ect t pe speci er determi es et ert e sert bect essae
co tal sa ocatio ed adite sert bect essaedoesco tai a ocatio



ed t e t eobectt pespeci er determi est esieo t e ocatio ed e
eature part co tai s a umber o eatures associated it t e ob ect e Au i
iar part co tali s au iiar i ormatio associated it t e ob ect e ob ect t pe
speci er determi es et ert e sert bect essa eco tai sa Au iiar part
adite sert bect essa edoesco tai a Au iiar part t e t eob ectt pe

speci er determi est e si e a d structure o t e Au iiar part
e ediatio essa € ast o parts de ti era d appi e de ti er
part as our eds eader ad e eader ed speci est at
t is messa e is a  ediatio essa e a d aso speci es t e desti atio uer ode
e ediatio pe ed co tai s a mediatio t pe speci er e ed
co tai st eo too ide ti ero t eorii ati o too rom ic t e mediatio
ta es p ace e edco tai st eo too ide ti ero t etar eto too to
ic t e mediatio maps e appi partco tal st e eature mappi speci
catio e structure a d si e o t e eature mappi speci catio is determi ed b
t e ed
o sideri e tt e ommu icatio odue co tai edi t e computer odes
used i t e pre erred embodime t reer to i ad e ommu icatio
odu e is respo sibe or tra smitti a d recei i messa es rom o e ode to a
ot er edesti atio ode or amessa e to be tra smitted isspeci edi t e eader
ed o eac messa e e amessa e isrecei ed rom a ot er ode t et peo
messa e determi es ic modue i process t e messa e e messa e t pe is
speci edi t e eader edo eac messa e
e ommu icatio odueo a ome odeisasorespo sibe orcommu icatio
it te rot d odes A rot d odetra smits ueries obectsa do too
mediatio stot e ome ode a dt e ome odetra smitsresutstot e rot d
ode
o sideri ett emoduesco tai edi t e ome odesusedi t e preerred
embodime t reer to i e eature tractor e tracts eatures rom a uer
or ob ect eature e tractio or ima esis per ormed b detecti ed es ide ti i
t eima eobects cassi i t e ima e ob ects as domai ob ects a d determi i
re atio s ips bet ee domai ob ects a ot er embodime t eature e tractio
or ima es is per ormed b computi ourier or a eet tra sorms ac  ourier
or a eet tra sorm co stitutes o e e tracted eature e eature tractor is
a so respo sibe or seecti tar et o to o ies based o speci catio si t e uer
or ob ect e e tracted eatures a d tar et o too ide ti ers are tra s erred to
t e ra me ter additio e eatures a e bee e tracted roma obect t e
eatures are tra s erred tot e ommu icatio oduei t e ormo a  sert b ect
essa e
e ra me ter computest e ra me tsco tai edi eac eature ac ra me t
co sists o a bou ded set o re ated compo e tsi t e eature o e embodime t



t e ra me ts o a eature co sist o eac attribute a d eac re atio s ipi t e data

structurede 1 t e eature e ra me tsa dtar et o too iesare tra s erred to
te asi odu e
e asi odu e computes a as u ctio o a ra me t o e embodi
met te as u ctio ist e messa e di est u ctio e asi odu e
tra serseit er a uer essa e or a sert essa etot e ommu icatio od
ue depe di o et ert e ra me tisa uer ra me tora obect ra me t
respecti e
e imiarit omparator recei es uer espo se essa es a d produces b
ect essa es ic are tra serred tot e ommu icatio odu e e imi arit
omparator at ersa t e uer respo ses or a uer oreac obecti t ere
spo ses t e imiarit omparator determi est eree a ce o eac ob ect retur ed
i t e searc is determi atio o ree a ceismade b t e ome odeb com
pari t e de ree o simiarit bet ee t e uer a dt eobects ose s ere
retur ed o e embodime t t e measure o simiarit bet ee t e uer a dt e
ob ectisacosi e measurea dis i e b t ee pressio eret e ector
de otest e uer a dt e ector de otest e ob ect ese ectors arei a space
i ic eac ra me t represe ts o e dime sio o t e space e most ree a t

s are tra serred tot e ommu icatio odueusi a bect essae
e espo se o structor recei es b ect espo se essa es t ormats a re

spo seb co ecti a te bect espo se essaes ai t esame ed

o e embodime t eac b ect espo se essa esresutsi o ero o t e ormatted
tab e ee triesi t ero aredetermi ed b eac eatureo t e eatures parto
t e bect espo se essa e additio o ee tr i t ero speci est e ocatio
ed earra eme to t ero s it i t etabeisdetermi edb t e Au iiar
partso t e bect e uest essa es e ormatted respo se is tra smitted tot e

roted rom ic te uer asrecei ed
e ediatio odu e recei es 0 too mediatio speci catio s a d tra smits
ediatio essa es too mediatio maps termi oo i o eo too ca ed
t eoriiati orsource o too totermi oo 1 a oterotoo caedte
tar et ordesti atio o too e ediatio oduedetermi est eide ti erso t e
ori i ati a d tar et o too ies e mediatio speci catio determi es a umber
0 eature mappi s ore ampe u ¢ ause drome i a medica o too
cou d be mapped to ro ic i te tio a productio o s mptoms or disabi ities
eit erp sica orps c ooica 1 a ot ero too ac mediatio speci catio is
e pressed as a eature mappi ere ca bema t peso mediatio speci catio
suc as de itio s i redie ts a d procedures e mediatio t pe determi est e
t pe o t e mediatio speci catio a dt e eature mappi e ediatio odu e
co structs a ediatio essa e or eac uer ode ese ediatio essa es are
ide tica e cept or t e desti atio uer odespeci edi t e eader ed ac



ediatio essa e is tra serred tot e ommu icatio odu e
o sideri ett emoduesco tai edi t e uer odesusedi t e preerred
embodime t reerto i e ramet aberecei es uer essa esa d sert
essa es t ecase o a uer essa et e ra met aberetrieesa e tr i
te oca as tabeusi te as auei t e ed e t pe speci er i
t e edadt eetr i te oca as tabearetra serredtot e ra me t
omparator t ere are a  tar et si te uer essa ea di t ee tr
speci es a mappi romt eotoo o teetr tooeo t etar et ste
t e wuer essa ea dt ee tr aretra serredtot e appi odu e
t ecaseo a sert essa et e ramet abemodi esa e tr i t e oca
as tabeb addi t e ad aue edso te sert essaetot eetr i
t e oca as tabe t ere are a  tar et si te sert essae te te
sert essa eistra serred tot e appi odu e
e ra me t omparator recei es e tries romt e ra me t abe A compar
iso u ctio isdetermi edb t e t pe speci ert at as tra serred romt e
ramet abe e compariso u ctio is used to determi et eree a ceo t e
ad aue edsi teetr t at astra serred romt e ra met abe
o e embodime t t e compariso u ctio determi es a simiarit e t adt e
s ai te i estsimiarit el t are deemed to beree a t eree at
sa dt eirsimiarit ei tsaretra serredtot e ommu icatio  odu e usi
a uer espo se essa e
e appi odu e recei es uer essa es a d sert essa es rom t e
ramet abe ora uer essae t e appi odu e co structs a umber o
uer essa es oreac tar eto too speci edb atar et e t ereis o
direct mappi romt eorii ati o too tot etar eto too ies t eco structed
uer essa e 1 co tai tar et S t is case t e mappi proceeds t rou
i termediate o to o ies a d re uires se era sta estoreac t etar et o too or
a sert essa e t e appi odu e co structs a umber o  sert essa es or
eac tar eto too speci edb atar et usi t e eaturemappi 1 t e oca
tab e o eature mappi s
e ediatio oduerecei es ediatio essa es oreac ediatio essa e
abac rou dprocessisi itiatedt atisrespo sibe ore ami i e er as edob ect
ra me ttodetermi et ecorrespo di mapped as edob ect ra me tsdetermi ed

b t e eature mappi additio t e eature mappi isstoredi a oca tabe
ic isusedb t e appi odu e
o sideri ett emodueco tai edi t eobect odesusedi t e preerred
embodime t reer to i e bect aberecei es bect essaesa d sert
b ect essa es t ecaseo a bect essaet e bect aberetrie esa e
tr i t e oca tabeusi t eobectide ti eri t e edote bect essace

e bect essaea dt eretrie ed e tr are tra smitted tot e ommu icatio



odueusi a bect espo se essa e t ecaseo a  sert bect essae
te bet abeisertsa e etr i t e oca tabe a e tr aread e ists
ort e speci ed obect ide ti er t € t ee isti e tr is rep aced e e or
repaceme te tr co tai st ei ormatio i t e sert bect essae

a S

aili s o tepreerred embodime t t osesiedi teart i reaie ma
ariatio s are possibe ic i sti be it i t e scope a d spirit o t e c aimed
i e tio ereore itist ei te tio to imitt ei e tio o as i dicated b
t e scope o t ecaims
at is ¢ aimed is

A met od ori ormatio retrie a usi u ueries i a distributed computer
databases stem a i apurait o ome odesa dapurait o wuer odes
co ectedb a et or said met od comprisi t e steps o

seecti a rsto eo said purait o ome odes

e tracti b said seected ome ode apurait o eaturesa dapu
rait o tar et o too ide ti ers rom a uer b a user

¢ asi b said se ected ome ode eac said uer eature o said pu
rait o wuer eatures said as ed uer eature ai a rst portio
a d a seco d portio

d tra smitti b said se ected ome ode eac said as ed wuer eature
o said purait o wuer eatures a d said purait o tar et o too
ide ti ers to a respecti e o eo said purait o uer odesi dicated b
said rst portio o eac said as ed wuer eature

e usi b said uer ode said seco d portio o said respecti e as ed
uer eature to access data accordi toa oca as tabe ocated o said
uer ode

usi b said uer ode said purait o tar et o too ide ti ersa d
said accessed data accordi to said respecti e as ed wuer eature to
e tract apurait o as ed eaturesa d apurait o ob ectide ti ers

tra smitti b said uer ode eac said as ed eature o said p ura it
o as ed eatures a d said purait o tar et o too ide ti ers to a
respecti eo eo saidp urait o wuer odesi dicatedb said rst portio
o eac said as ed eature a d



retur i b eac said uer odeaccessi dataaccordi to said respec
ti e as ed eature a purait o ob ect ide ti ers correspo di  to said
accessed data to said se ected ome ode

emet od o caim urt er comprisi t e step o receii at said ome
ode said uer rom said user prior to t e step o e tracti eatures rom
said uer

emet od o caim urt er comprisi t e steps o

a determi i b saild ome ode a measure o simiarit bet ee said
accessed data a d saild uer a d

b retur i to said user b said ome ode accessed data a i a prede
termi ed de ree o simi arit

subse ue t tot e step o retur i said purait o ob ect ide ti ers

e met od 0o ¢ aim erei said measure o simi arit is determi ed b a
simi arit u ctio based o

a eatures possessed b bot t e said accessed dataa dt esaid uer a d

b eatures possessed o b t esaid uer

A met od o stori ob ects or ocatio so obectsi ama er ic isco

duci e to i ormatio retrie a usi u ueries i a distributed computer

database s stem ai a purait o ome odes a d a purait o uer
odesco ected b a et or said met od comprisi t e steps o

seecti a rsto eo said purait o ome odes

e tracti b said seected ome ode a purait o eatures rom a
ob ect submitted b a user

¢ as i b said seected ome ode eac said ob ect eature o said pu
rait o ob ect eatures said as ed ob ect eature a i a rst portio
a d aseco d portio

d tra smitti b said se ected ome ode eac said as ed ob ect eature
o said purait o eatures to a respecti e o e o said purait o uer
odes i dicated b said rst portio o eac said as ed ob ect eature

e usi b said uer ode said seco d portio o said respecti e as ed
ob ect eature to store data accordi toa oca as tabe ocated o said
uer ode a d



app i b said uer ode a appicabe o too mappi s to said
as ed ob ect eature a d stori datai said oca as tabe ocated o
saild uer ode

emet od o caim urt er comprisi t e step o receii at said ome
ode said ob ect rom said user prior to t e step o e tracti  eatures rom
said ob ect

A distributed computer database s stem a i a i ormatio retrie a too
or adi ueries rom a user comprisi

apurait o ome odes a d
apurait o wuer odes

¢ said purait o ome odes a dsaid purait o wuer odesco ected
b a et or

d erei eac said ome ode upo recei i a uer rom auser e tracts
apurait o eaturesa d a purait o tar et o too ide ti ers rom
said uer as eseac said uer eatureo saidp urait o uer eatures
itoa as ed uer eature ai a rst portio a d a seco d portio
a d tra smits eac said as ed uer eature a dsaid purait o tar et
o too ide ti ers to a respecti e o € 0 said purait o wuer odes
i dicated b said rst portio o said as ed uer eature

e erei eac said uer ode uses said seco d portio o said as ed uer
eature to access data accordi toa oca as tabe ocated o said uer
ode

urt er erei eac said uer ode uses said purait o tar et o too
ide ti ers a d said accessed data to e tract a purait o as ed eatures
a dapurait o obectide ti ers a dtra smitseac said as ed eature
o said purait o as ed eatures a d said purait o tar et o too
ide ti ers to a respecti e 0 e 0 said purait o uer odes i dicated
b said rst portio o said as ed eature a d retur s said purait o
ob ect ide ti ers correspo di  to said accessed data to said ome ode

e distributed computer database s stem o ¢ aim erei said ome ode
determi es a measure o simi arit bet ee said accessed data a d said uer
a d retur s to said user accessed data a i a predetermi ed de ree o simi
arit

e met od o ¢ aim erei sald ome ode measures simiarit usi a
simi arit u ctio determi ed b



a eatures possessed b bot t e said accessed data a dt esaid uer a d

b eatures possessed o b t esaid uer

A distributed computer database s stem or stora e a dretrie a o i ormatio
ob ects or ocatio s o i ormatio ob ects comprisi

apurait o ome odes a d
apurait o uer odes

¢ said purait o ome odes a dsaid purait o wuer odesco ected
b a et or

d erei eac sald ome ode upo receii a obect rom a user e
tracts a purait o eatures rom said ob ect as es eac said ob ect ea
ture o said purait o ob ect eaturesi toa as ed ob ect eature a i
a rst portio a daseco dportio a dtra smitseac said as ed ob ect
eature to a respecti e 0 e o said purait o wuer odesi dicated b
said rst portio o said as ed ob ect eature a d

e erei eac said uer ode uses saidseco d portio o said as ed ob ect
eature to store ob ects or ocatio so ob ectsa d as ed eaturesde ed
b o too mappi s accordi toa oca as tabe ocatedo said uer
ode

A distributed computer database s stem a i a i ormatio retrie a too
or a di ueries rom a user comprisi

apurait o ome odes a d
apurait o wuer odes

¢ said purait o ome odes a dsaid purait o wuer odes co ected
b a et or

d eac said ome ode upo receii acomma d rom a user e ueui
a predetermi ed tas i respo se to said comma d

e a uer tas e wueued bei resuta ti i respo setoa uer comma d
rom said user e tracti a purait o eaturesa d apurait o tar et
o too ide ti ers roma uer co tai edi said uer comma d as
i eac said uer eatureo said purait o uer eaturesi toa as ed
uer eature a i a rst portio a d aseco d portio a d tra smit
ti a uer messa eco tai i eac said as ed uer eature a d said
purait o tar et o too ide ti ers to a respecti e o e o said p ura it
o uer odesi dicated b said rst portio o said as ed uer eature



said uer ode upo receipt o said uer messa e usi said seco d
portio o said as ed uer eature to access data accordi to a oca
as tabe ocated o said uer ode said data co sisti 0 a p ura
it o obectide ti ersa dapurait o as ed eatures tra smitti a
messa e retur i a purait o ob ect ide ti ers correspo di  to said
accessed data to said ome ode a d oreac as ed eature o said pu
rait o as ed eatures tra smitti a messa e co tai i said as ed
eature a d said purait o tar et o too ide ti ers to a respecti e o e
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