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[ Abstract | To provide a general top-level structure to the domain ontology experts by introducing basic
formal ontology ( BFO) , which facilitated the interoperability of terminology created by experts in various fields.
On the basis of brief introduction of BFO and other top-level ontologies, this paper briefly summarized the domain
ontologies based on BFO, and took top ontology of bioscience (BioTop) and ontology for general medical science
(OGMS) as examples. There were 227 domain-based ontologies based on BFO, 25 of which were related to the
disease. BFO has been widely used in the field of biomedical field. The introduction of BFO in the construction of
domain ontology not only can improve the quality of data, reduce the redundant work, but also provide the
framework and foundation for the construction of domain ontology, which can provide the possibility for future
interaction and sharing in knowledge.
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B &M ALE A . ARG — & AT 2 405 |
AN TR RE R T AR S0, He P I A e A A2 —
FlIE A7 7 BB 2 A8 T 0RO B FE A 56 56 R
RS 2 2 MR A R T MRV B
U B K AR S Y AR 1R R LA K
AR 6] 5 2R G RS R LI R A R B AT 4
AR TAR AEE AR LR 47

DA Py 2 R 7 ol 6 A AT A R
2000 4FJ5 & # 3CF LY 91 073 5, 1999 4F )5 B 4F &
FA IR SO L 1000 55,2007 4F 5 & > 5 000
RIS SCAEIG IR B . TT L, A AR i I 58 5 10 1)
Haw iz o [RIES AN 2000 &, A L0585 T Ak
AN P AN B TR 2] ME B A T, e 2R A 5T RO DA
TR SREGEH BRI 2 10 5 AR IR 52 J5 P WK 22 5 6
Ko WABFTE 3 F A A 1 T BE R R I IE G
F RO R B 2 M A SRR B RBOHE I 2 AR
ol e ol B AR R I REA R AIR A
LR XU I E W E S IINTE s SR )
BE  J5 H WA TEARMKRIEEZ 5, R, X T AR
IO7FH R SRR AR A 14 T, R S DL A
ARV o A YT I, 7R SCHUL 453 AR 1 Ay 7t it )
FIVER G 04 £ B, % A KA A 4k 7 (basic formal
ontology , BFO) iy AH S 58 i J& E A7 25 5 2 7, LA
oK %N NER e R R WD N 8 SN NN
RAEZE
1 BFO W&

1.1 BFO 5 H iy T J2 A & 5 A8 K b A (&
BFO"*'J& f1 Barry Smith I flb 1) [7 3 JF % 9 — 4~ 58
ORI ARHELE , HAL & 1 — RV R ) BE /Y F AK
HOTJZ 2K 2 #F 25 1K ( continuants ) F1 & A K
(occurrents) , JF7E 52K AR GAK Z M E LT
KF M — il 5 A o 2RI, DL SR BT K
BEMTURAM . HA SR 4" P 5
CHLYT BORE R TR R U BLR R  (HR T DLAR
RS/ 23 1) A0E A B0 25/ 1 )R AE A s R
LR R T A A W, HE B Ok R WA T 45 5 I [
WIEAT R REA R AR . FE A MR T A A
R Z AR A P % T2 45 4, J7 i 4% IR % 5 1) 2
TAM WA A BT AR Z B 2 A B B
Him Pk,

BFO, i & A1\ 1 T 2 400 daf A Mi[lo] ( domain
ontology for linguistic and cognitive engineering,
DOLCE ) R I I T3 )2 filt & A4 ' (suggested upper
merged ontology , SUMO ) - # > B 11 B 27 47 45 kb 48

NN R TR AN, =FH Z B B2, R0,
g —A RS 5 T2 AR R, BRO R At B & A7 BT IX
%, 5 DOLCE fl SUMO""™ #] ., BFO A {3 #ff — st
KT Al AR 0 Bl A At 2 A SR Y R
ik HVH A SR KA B AR B2 S, R, 5
HABTZ AR A e 1 5, BFO K &8 4/, H7E A R
AR N A B T S T RN S 4T 2, HAE
SCHE U G AR b R D Y
EH .

BEAh, AT H A S SR RS0 5E B 4 Hh Y 55—
2 Y TR AR R ( yet another more advanced
top-level ontology, YAMATO) , H: i 45 1F = B AL F5
JoT iR ER T R Xl R A,
B AR e B AR SR 1 R A 5 26 3L [m] R Ak 1Y
P LL R AT 2 6] A B OC &R, B R AEA R
MR AL SRR B o B AN S S 0 v WL 5 F)
LASEI L, anfar S Z R B G 38 143 260 NiX >4
JET F L BFO X T i 3k 7y S04 B 7 2R
FRIN A, H S M 2 9O &R DA R G &R i A%
1 5 A A5 R S L Aol O T R AH A A B
1.2 BFO W24 45H  BFO DI 4E 1k Fl % A 1k
N TR EIF . Fr ekt 2 Sk, 2 F 8L A7 1E 1Y
SR, FEEEARMA A LLE 3 AN, D&M 57
XFQFAE, e an B FR ;@ B A — & 1Y 5T & ARy
fiF, LA A B B 5 45 s OFEAT — I Al HR 75 22 5 4 —
JE M)A H], AN s 1 S A A MO A RE A AR . FREE
PRAR B H X S B B i OB RE B2, W LA 2r o 3 AR
B 26, 43 5l R B MK FF 28 4K (independent
continuant) , H 4 VY 21 Ali 5 5 5 4K B A 5F g2 IR
(‘specifically dependent continuant) , H, U1 P8 £T 47 (19 23
o — MR Y 5F 22 1K ( generically dependent
continuant) , ¢ 30 HL i A9 A pdf SCRS

KA FE R A T R 5 3% S
A R, WA IR i R TF IR B A A I i i R R
AR, KA S 4 DT, o h i R
(‘process ), i F2 i1 5 ( process boundary ), Hf X
(temporal region ) F1H} %3 [X ( spatiotemporal region)
1.3 BFO M ——E B BAE AR NN
FiROEE L BFO HUZ 48 TR X T AR i) —
S 3 ) LA K e B A — A G 1 AR A ) SR (R
HE),MARNAARKETH, X—HR5
Protége "' ( 5 [ 7 145 A0 F 25 16 g A A 4 11 F O
TH)ARE, HE N4 FE. wHTHY BFO /Y owl
WA | DAAE http: // purl. org/obo/. owl N #, 5CBr
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et FE LA Protége Sk T.H., T AAR J7 i i 5 A
FOBT AR B BFO DL K AR 4538 A 56 19 A 3, 4R Ji5 8 1
AT LT J AR 40355 N 1 AR A 2 TAE

— i B S A AR AR o R A ek P A S AR Y
JE UL I TR S IR 2 B 6 &R, BFO 5 Z AN,
FL A BEOC T A o R 1 3 A A A, EL AR R AT S )
55 22 ) 2 R 2% A 14 [ Hsf b 5 A e ) PR, X
T 3k R [ 19 7 TR ) v A A A R T A 4 T A X
P B AR 8] 56 ZR 00 o o T I AR T T A O kAR
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(N ARE N R
2 ETF BFO HHRHE
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AT B IR % 165 R 95 A 1R | BIAE R AS A AR AT A4 LRI
VE I AR A= 015 B 265 IR 55 A IR A= 4 B 7 I
MEANR MR AR WG AR A B A A
AR A TZ AR i A0 AR A (AR A A A it
FT AR Ak 2 T By 968 AE A A Lo JIE 52 9 S 7 L 40 Jif
FANK A S I A A SE i 228 A A AR
A E PR £ 04k 2 SE R R B 2R A0 I R AR AR DA
PlER IR N NI el A N NI R 2 N NI 7 1
VERA R b BR B 22 AR 25 AS i R B AS 1A 1 TRk
AR TEHACAAR G0 SRAT A 25 - 25 WA BAE
AR S R AR A R AS A 4 Al S AR A AT
AR R AR S

BE 2017 4£ 3 H 30 H, 5T BFO # & 1 45 1,
AL 3k 227 A, o B A DG AR IR 25 A4, 4H i AH
AR 14 A ff A OCA R 7 A, 8 F A G AR 44
TA HFH AR 4 4, B8 KT AW E¥NiE
Z 8, AT UL BFO B 28 B hy L 40k A A by 1) 2 22
S o PG, B AR P B 2 A AR ) R A
[ 24 “F 4TS AR R (14 4 Al 3 1 A BFO A 4844, 3
ANETET L3R 53 R B 0 TR R Al Gn oG RAS A
F Py 2 A P A S 04T T TR, MR B AR h A R
U AR AR 22 18] 119 28 B LA )
2.2 i Bh o S0 T2 A R (BioTop )
BioTop & 7F A i S5kl 1) =5 S 4 A 4t A1 L ik ) 2 37t
INIAIY A 5 SR RN, — B FH R 78 3 &l 1Y)
400 S LR R A A R T A A Bl R R B T
FfEHE B AT AR . BioTop 1Y fe W RRA K H T8 &
— A IEFIE AR R R Ay T AR
HBHE B A AR (GENIA ) (1 4875 , GENIA J& — 4~ if
HF 5y F B 2# b R B AR, K5, BioTop
AW Ko 2011 48 & f L Ik & Ao 2013 4R
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Bk A BioTop 4% faf WL, H Ay, & A #f fa b 2, B
BTL2 , H 8 5 XAk 9 B 3 I 0, 3 3ok ontology web
language 2 (owl 2) S , fif FH 4 34 3% 4 44 3 pRi £, filf
HA LRy A Bt 5 — 8k, 5 — A= i
# A% (unified medical language system, UMLS) """’
FHEG T 5L T2 4R W B S n A7 2 G &
—H et

BioTop {1 Th JZ 45 A4 02 B& A I 8] 4% 5 69 5K AH
(particular at some time) , T 700K 2 0 1) L B BE .
EIR7/)TR0E INEFSOUE I/ DUE JEUR N S NN
PR [R] DC 38 A (B DB, DL 1, b # R A 4 AT
A R SR RS A R AR RS R O AR
PR FRILAR I ) ok B AR A i AR R Y AR
SEAR A B B SRS R AR AR, X4 m
(object property ) — 25 HA 26 4~ , 43 5| N TE— & B
[T O i A B S L L I S L S 4
] AR AS 5 AR B B R
s 2S5 E T 2 S AEHEA I
] BB e WARER A T B B AR OC B R AR
X PE BT e T BUA UK. Akt
T BFO H1 BioTop 47 1 i 2 Jm 14 9 41 42 12 4 ( DL)
R AT A B FRARISHESE  ZE0 IR A
PR — B A B R B R S

v 'particular at some time'

condition
disposition
function
"immaterial object’

'information object’
‘'material object’
20 process |

quality

role

‘temporal region’
‘value region’

W W e e e e Y Y e Y Y

E 1 BioTop MTZE &
Fig.1 Top structure of BioTop

2.3 B R B R 2
(ontology for general medical science, OGMS) J& L)
BFO g BE iyt GU AR 2 — , o 5 T — Ll
PR B AR T, Qg AEAR 2 W PO AR A
i e SR AR 4R I 45 . OGMS fifi ] BFO ff J Tl J= A
K, 0GMS Ky [ Jm) FR T A6, (ERAR 2 AR 1t E Bt
17 2 HA A ML h . OGMS 36 T 9% 19 1 X4k
B IR, DA n] T R R A MR B — 0 T i
AL A R I R AR 1 7T REJF A B N AE—
BorE 5 SOROH) L v B2 ARORE B R 3, DA gl PR 1 2 3
SRAS R S AR 2 R e, A OGMS i3 U m L 42
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AT R AL B V5 A R TOA RN AT B SR I R
ARIEF D, T RE M e bR B R . OGMS R Jg&: —
ABRRAM, FUE— B AR AR T 5 1
VAR B HE R LA s PR v 4 i E A R I 20
PG RE X, JH A 3 4% il RS [ 9 05, — 2 99 B AR )
P R I 50 ik 4 A A AR A58 A HE B2 . Oberkampf
AU T OGMS A1 H: Al IF % B A W IS 2 AR A
(OBO) AR A #1785 ) F 22 10 09 W R 135 B B

# (a model for clinical information, MCI) ,

AN AR 5 35t 1 5 i 5t A5 B Y T2 T s A%
PN SR (disorder) Y F 2, disorder J& A7 ML {K
MRrtEZ — WL 2, B3 3ROR TR BT 3 AR 0
owl F 5 B 8 4 17 < rdfs: subClassOf rdf;.
resource = " &obo; OGMS _ 0000047 "/ > F Bj
OGMS_0000047 £k 5 F OBO A& M, K4 B
TR BT 5 15 1Y 2 9, B ET LA B 2 BRFO B9 4
JoT S A DA B A AR S 45 22 44 . A OGMS o 1 ] T
KREA(RO)

‘acquired genetic
disorder

‘genetic
disorder' .

‘constitutional genetic disorder
URI: hitp:/lpurt obolbrary.orgiobo/OGMS_0000051

‘constitutional
genetic disorde...

SubClassOf ‘genetic disordar

i i

disorder

injury
‘epigenetic
disorder'

2 KRHER

Fig.2 Level of disorder

<! = - http: // purl. obolibrary. org/obo/OGMS_0000051 - - >

< owl:Class rdf:about =" &obo; OGMS_0000051" >

< rdfs : label > constitutional genetic disorder < /rdfs:label >

< rdfs : subClassOf rdf: resource =" &obo; OGMS_0000047" / >

< 0bo:1A0_0000232 > creation date: 2009 — 06 - 23T11:43:44Z </
obo:1A0_0000232 >

< 0bo:TA0_0000117 > Albert Goldfain < /obo:IA0_0000117 >

< 0bo:TAO _0000115 xml:lang =" en"

> A genetic disorder inherited
during conception that is part of all cells in the organism. </obo:IAO_
0000115 >

< 0bo:TIA0_0000119 > http: // ontology. buffalo. edu/medo/Disease_and
_Diagnosis. pdf < /obo:IA0_0000119 >

< /owl;Class >

3 OGMS i owl KX
Fig.3 Expression of owl of OGMS

2.4 —AAEMARE WAL RZG]—IS0 R
FENE Ry —A T LU ok R Rt AR R 2R 7 FLE
U ) F ARG 7 XA B T EP K, RiEFR
TR AR TE B0 050 T Ay SRR 8 AR i) 2 s E AL Y ) B2
FUAS A B AR T 5 Z 8] 0 355 . ARTE A9 1 A A2 A
&L PR TEAR 7 R AR, 2R — AR AT LBl R
RS —MiEE IR ATE R MR b, Hogl o —
A&, PRy AR N7 40T 4 A T 2 HG 52 A [] 2 — 2 [
AW A Y o [ B Ap M 2H 21 ( International Organization
for Standardization, ISO) 5 7F 57 X — P R E
fifh, B SR R AR AR AL S R WA )T o 10 A

fs label “constitutional genetic disorder”

source’
“Hitp:/iontclogy.bulfalo edulmedaDissase_and_Diagnosis pdf"
“dsfinition editor' "Abert Gokdfain”

Y continuant
» ‘generically dependent continuant’
\ £ ‘independent continuant’
> ‘immaterial entity’
A 4 "material entity’
‘congenital malformation’
Y disorder
; ‘epigenetic disorder’
M
; "acquired genetic disorder’
"constitutional genetic disorder’
injury
‘extended organism’
‘fiat object part’
object
'object aggregate’
‘organism population’
"pathological anatomical structure’
'pathological formation”
‘portion of pathological body substance’

B4 HRBEFHER
Fig.4 Level of constitutional genetic disorder

B3 a X Ah 7 AR B A AR, S8 A RO
H AR IE A BRI AL B B AR, R EE R
Wit v B2 24 15 5 AF 52 i 42 Sk BF i 1 1SO/TS 16843 -2-
2015 health informatics

categorial structures for

part 2 : needling"”"’

representation of acupun-cture
D) X - ] 01 3 1 R 2 B ABE A [ 5 R R AT T Atk A E
S RRGURA AR 5 IS0 455 M Sl 2 — . BFO
DUZAAREY 51y 2R ok 5 2218 A5 B AU Y [ P id
bR AR R R P2 it T AR 5 S B S L R RE SR, O
FHIT RO A 52 30 | 448000 R Y S =2 28 5 T I8 S Y
Hehih o
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