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hasSibling
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< untitled-ontology-6 (http://www.semanticweb.org/mc ntologies/2014/10/untitled-ontology-6) : [http://www.semanticweb.org/mohammad/ontologies/2014/10/.. - ©
File Edit Wiew Reasoner Tools Refactor Window Help

<5 2> [@ unlited-ontology 6 (niie v 1201411 OJunttled ontology 6 ~| [ |

Active Ontology | Entties | Classes | Object Properties | Data Propertiss | Annotation Properties | Idividuals | OWLViz | DL Query | OntoGraf | Ontology Differences | SPARGL Query |

Cless hierarchy Class hierarchy (infemed) Annctations Usage
Class hierarchy: mEEE (|l Annotations: [CEEE]
snnotations (=
- ®Thing L
hitp:ffvew w.w3.0rg/2002/07 0w #Thing
Description [CEEE]
Equivalent To
bClass OF
SubClass Of (Ananys Ao
e
Target for Key
Disjoint Wih
Disjoint Ur "t

To use the reasoner click Reasoner-»Start reasoner Show Inferences.

Lhu.u)\fﬂjjL‘buﬂ%c«j)b_,ﬁ-é_ig_wvgr_ﬁﬁ}-\iﬁ»ajfQbﬁfauﬁb‘d\ia).s

(VY49 (el ) 1ol (s 25 55 &y s

Classes (from menu-bar)
-Thing

- Car

- Bus || Commion

- Commion || Bus

- Minibus

- Sedan

- Trailer
- Person

- Customer

- Operator

- Salesperson
- Ring

- Ring-14
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- Ring-15
- Ring-up-to-15
- Tyre

4 TyreBuy (http://wwh

org/site1/ontol

/2014/10/TyreBuy) : [H\PHD Cources\s,ljsl sy slgaluipw Jyisl yu)y cllho\Ontology\ el ;18\TyreBuy.owl]

- oW

Fie Edit View Reasoner Tools Refactor Window Help

<> ‘@Tyreﬁuy D wisit

14/10TyreBuy)

Class hierarchy || Class hierarchy (infemed)

%S| [ =
v @ Thing
V-0 car

i Bus = Camion
< Camion = Bus
@ MiniBus
@ Sedan
- @ Trailer
V- @ Person
@ Costumer
@ Operator

*-®Ring_up_to_15
@ Tyre

Annctstions |[ Usage

Annotations: IEEE
Annatations =
Equivalert To
Subilass of

SubClass Of (nenymaus Ancestor)

Wembers

Target for Key

Disjoint With

Disjoint Union O

To use the reasoner click Reasoner-»Start reasoner Show Inferences.
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< TyreBuy (http://www.semanticweb.org/site1/ontologies/2014/10/TyreBuy) : [HAPHD Cources\;l3sl oy Slgatuyw Cuiel juys llns\Ontology\wils ;1S\TyreBuy.owl]
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Fle Edt View Reasoner Tools Refactor Window Help

E > \@Tvreﬂuv p:

orgistet

14/10MyreBuy)

Active Ontology | Enties | Classes | Object Froperties | Data Properties | Annotation Properties. | individuals | OWLViz | DL Query | OnloGraf | SPARQL Query | Onlology Differences. |

=le ]

Annctations [ Usage

Annotations: print_factor

.- mtopObjectProperty
mbag_tyre_ by
mbalanced_by

.. mbelong_car_to
mbelong_ring_to

.. mbought_tyre_by

mbuy_tyre
mdo_balance

- mdo_transact

mfill_tyre
mhas_car

-.mhas_ring

= mount_up
.. open_ring

mopened_by

= pay_money

- msell_tyre

msold_tyre_by

v- mtake_money

“...m print_factor

ECE]

Sanatations

Ch

ics: prin DEEE

ription: print_factor

Functional

[] Inverse functional
[ Transitive

[[] symmetric

[[] Asymmetric

[] Reflexive

[ irreflexive

Equivalent To
SubProperty Of
mtake_money
inverse (pay_money)

Inverse Of

Domns tersection)
© Salesperson

Ranges (intersestion)
@ Costumer

Disjoint With

SuperProperty O (Chain)

Reasoner active Show Inferences.
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< TyreBuy (httpy//www. icweb.org/site’/ ies/2014/10/TyreBuy) : [HAPHD Cources\us)lyol ayi slgaiumw Cuial yuy illba\Ontologiralls |5\ TyreBuyowl] - &
File Edt View Reasoner Tools Refactor Window Help
E > \@ TyreBuy (http:fiwww semanticweb org/sitel/ontologies/2014/10/TyreBuy, v\ ‘ |

Active Ontology | Entties | Classes | Object Properties | Data Properties | Annotation Properties. | individuals | OWLViz | DL Query | OntoGraf | SPARGL Query | Ontology Differences. |
s

Data properly hierarchy: car_model

B0

= topDataProperty Aot
- m car_meodel
= car_name
mnumber_of_tyre
- mm person_family
mperson_job
- # person_name
mring_size
mtyre_air_value
- mtyre_cost
mtyre_model

mtyre_name
- mtyre_width

Characteristics: car_model mEEE il oescription: car_model

[ Functional

Reasoner active Show Inferences.

g5 3 35355 PS5 Sl & O e w car_model) ool Y S s Je Ol ew
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LU, uoman (ol ol s Ol Soglize tYre_3) wisai b g Cul asliice Yre_2) & gui b & g
Wl ol (s 5 5 Oy o ina sl i L tyre_1)

¢354 o SYLoOperator 1 Logtyre 1 O

6> 450 oo a9 5 Salesperson_1 L. g tyre 1

|

¢35 95 o0 Sl = costumer_1 L. s tyre 1

|

d

¢4 o sLoperator_1 L. gtyre 1

395 oyl swoperator_1 L gstyre 1

|

Wl 0 s Oly 25 S ot dised (pl Sl 5 polas (piomen
il o JUy Vevrvvn 51 saS g Vev e 51 i (tyre_cost) ,bauje O

¢l HLYD I S ¥ 1 i (tyre_air_value) ,U sb jldes O

el o Sl ¥ 51 2aST 9 VAD I i (tyre_width) LU slg O

< TyreBuy (http://www.semanti .org/sitel/
Fie Edi View Reasoner Toos Refactor Window Help

<a| 2 | [@ TyreBuy (nttpuwww semanticweb. orgisie1/ontologies/2014/10/TyreBuy - ‘ ‘
Active Ontology | Enties | Classes | Object Properlies | Data Properlies | Annotation Froperties | hdividuals | OWLViz | DL Query | OnioGraf | SPARGL Query | Ontology Differences |

ies/2014/10/TyreBuy) : [HAPHD Cources\cs; 51 i lgaimusw Juisl gy illho\Ontology\wlls |I5\TyreBuyowl] - O

Class hierarchy | Class histarchy (infemsd) (rromtons | EEEN
X Ani 1

"> 100000 and <
1000000"~~int

mtyre_air_value "> 30 and <
35"~~int
mtyre_width "> 185 and <

300" ~~int

Negative abject propetty assertions

Negative data property assertions

@ big_ring Sanctations =]
¥ @ Thing @ bus_1
v-®car @ camion_1
- & Bus = Camion @ costumer_1
Camion = Bus @ costumer_2
-~ @ MiniBus # costumer_3
Sedan @ medium_ring
Trailer # minibus_1
- @ Person . tor 1
Costumer operator_
- Operator @ ring_1
Salesperson @ ring_2
v ®Ring ® ring_3 Description: tyre_1 =
-- @ Ring_14 # salesperson_1 ™ bjeet
Ring_15 # sedan_1
- @ Ring_up_to_15 & small_ring Tyre - |_by operator_1
Tyre @ trailer_1 msold_tyre_by salesperson_1
®tyre 1 —— = bought_tyre_by costumer_1
& tyre_2 ®tyre 2 mbag_tyre_by operator_1
@ tyre_3 = mount_up operator_1

To use the reasaner ciick Reasoner-»Start reasoner Show Inferences.
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TyreBuy (http://www.semanticweb.org/site/ontologies/2014/10/TyreBuy) : [HA\PHD Cources\s;l3sl oyi Slgaluus Cuisl uys <llhe\Ontology\swilS ;8\TyreBuy.owl]

- oW

Fle FEdt View Reasoner Tools Refactor Window Help
orgistet 14/10yreBuy)

LECE]

[ ‘ndviduals | 0wLviz | DL Query | OntoGraf | SPARGL Query | Ontology Differences. |

ED [@® TyreBuy nip:
I f

Active Ontology | Entties | Classes | Ob
Class hierarchy. Thing IEEE
%]l B

o] & |v]m[o] Al X ] [<I< &) =]

Asserted model | Inferred model

v-@car
© Bus = Camion
© Camion = Bus
@ MiniBus
- Sedan
@ Trailer
v~ @ Person
- Costumer
@ Operator
- Salesperson
¥ ®Ring
@ Ring_14
‘.- @ Ring_15
@ Ring_up_to_15
~ @ Tyre

Ring_up_to_15

To use the reasoner click Reasoner->Start reasoner Show Inferences.
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< TyreBuy (http://ww)

Fle Edt Wiew Reasoner Tools Refactor Window Help

14/10/TyreBuy)

MEEE

! naviouals | owLviz [ DL Query | omoGrar | SPARGL Query | Ontogy Differences |

E = [ @ Tyreduy ity wisi
: f [

seach || ciear

{ vz ontongy | Enttes | casses |1
O
[5s] 2] [=]

Search:

|

FEIEE AT

.

a EENEEEE

8.

¥ @ Thing
v @ car
-~ & Bus = Camion
- & Camion = Bus
- @ MiniBus
- Sedan
- @ Trailer
v @ Person
- Costumer
@ Operator
_..® Salesperson
- Ring
- @ Tyre

To use the reasoner ciick Reasoner->Gtart reasoner Show Inferences.
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Fle FEdt View Reasoner Tools Refactor Window Help

E o> \@ TyreBuy (hitp://w

2014/10/TyreBuy) " ‘ ‘

Active Ontology | Enties | Classes | Object Properlies | Data Properlies | Annotation Froperties | Individuals | OWLViz | DL Query | OnioGraf | SPARGL Query | Ontology Differences |

(Ciem isrercry | Cinss hisrarehy Gnfered

[ Annotations | Usage

amostions Ring e ———————————
% H ® sonatations _
¥ Thing comment l
v-@car i Sy gl I~
& Bus = Camion
© Camion = Bus
- @ MiniBus
® Sedan Equivalent To
@ Trailer
@ p.e'é::t SubClass Of
umer -
.- Operator © belong_ring_to exactly 1 Car
© Salesperson @ opened_by only Operator
v Ring @ ring_size only int
©Ring_14
@ Ring_15
‘.- Ring_up_to_15
@ Tyre
hiembers
#ring_1
#ring_2
#ring_3
Target tar Key
Disjoirt With
Disjoirt Unian 0f

To use the reasaner ciick Reasoner-»Start reasoner Show Inferences.
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< TyreBuy (http://www., icweb.org/sitel/ontologies/2014/10/TyreBuy) : [HAPHD Cources\cs; |5l py lgaiuss Suiol juys cillbs\Ontology\tls js\TyreBuy.owl] - o [HEM
File Edt View | Reasoner Teols Refactor Window Help

"
<o 2> | [© 7| iSatiEsone SR biogies/201410TyreBuy) < | |
;
Active Ontology Starts a new reasoner and infializes a cache of reasoning results boerties. | Individuals | OWLViz | DL Query | OnloGraf | SPARQL Query | Ontology Differences |

including the inferred class hierarchy and the inferred types of

W of individuals.
Configure. EECE]
< e, R — B
T - Ing evctstions =
HermiT 1.3.7
n_1
None: mer_1
© Camion = Bus. # costumer_2
@ MiniBus #® costumer_3
. # medium_ring
o Teailer @ minibus_1
¥ @ Person * tor 1
“- @ Costumer operator_ =
® Operator @ ring_1
@ ring_2
# ring_3 y assertions: ty
* salesperson_l Types Object property assertions.
# sedan_1 ®Tyre mbalanced_by operator_1
# small_ring
& trafler 1 msold_tyre_by salesperson_1
®liyre 1 Same Individual As mbought_tyre_by costumer_1
re_2 ®tyre_2 mbag_tyre_by operator_1
tyre_
@ tyre_3 mmount_up operator_1
Oifferent Individusts
®tyre 3 Data property assertians

®tyre_cost "> 100000 and <
1000000~ ~int

mtyre_air_value "> 30and <
35"~"int

wtyre_width "> 185 and <
300"~ ~int

Negativs object property asssrtions

Negative data property assertions

To use the reasoner click Reasoner->Start reasoner Show Inferences.
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< TyreBuy (http://www.semanticweb.org/site1/ontologies/2014/10/TyreBuy) : [HAPHD Cources\s;l;sl o) lgaiuw Juiol ju)s cilho\OntologyhswilS 8\TyreBuy.owl] - d

Fle Edt Wiew Reasoner Tools Refactor Window Help

<o 2> [@ TyreBuy intip v orgisite/ 20141
Active Ontology | Entiies | Classes | Object Properties | Data Properties | Annotation Properties | individuals | OWLViz | DL Query | OntoGraf | SPARQL Query | Ontology Differences |

)ITyreBuy, " ‘

Ciass hirarchy || Class hisiarchy (inemed) (Armotatiors el
¥ X ns: nEEE
%5 | 8| | # big_ring Ponatations [+]
v- & Thing & bus_1
v.-@ Car @ camion_1
© Bus = Camion # costumer_1
© Camion = Bus # costumer_2
@ MiniBus # costumer_3
@ Sedan @ medium_ring
oo Trailer # minibus_1
¥ @ Person * t 1
- @ Costumer “_pem or_ L
© Operator # ring_1 >
@ salesperson @ ring_2
V- Ring # ring_3
o Ring_t4 & salesperson 1 -
. ing_ sedan_1
©Ring_up_to_15 ® ool Jing ®Tyre mbalanced_by operator_1
@ Tyre # trailer_1 @ salesperson msold_tyre_by salesperson_1
@ tyre_1 mbought_tyre_by costumer_1
® tyre_2 Same Individual As mbag_tyre_by operator_1
@ tyre 3 ®tyre 2 = mount_up operator_1
mbought_tyre_by costumer_3
Diferent Individuals mbought tyre by costumer_2
®tyre_3

Data property assemions

mtyre_cost "> 100000 and <
1000000~ ~int

mtyre_air_value "> 30 and <
35"~~int

mtyre_width "> 185 and <
300" ~~int

Negative object property assertions

Reasoner active Show Inferences
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Tablel: Notations of description language

Notation | Description

5 ALC Description logic extended with transitive
roles1.e. ALCR+

H F.ole hierarchies

0B MNominals

Qualified number restriction

N Ungualified number restriction

) Data types

A Atomic concept

AL Top. bottom, intersection and value restriction
U Union

C Negation

E Existential quantifier

F Agreement and disagreement with equality for

feature chains

f Agreement and disagreement without equality for
feature chains

I Role constructor inverse

R+ at subscript-restriction that some roles are
H Role hierarchy with single inheritance

R Role conjunctions

0350k ¢l plasles 5 del B (6 Sl o . Cul SHOIQ o 55 Ghate (o 5 ggtio Lo
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Concepts (unary predicates/formulae with one free variable)
E.g., Person, Father, Mother
1 Roles (binary predicates/formulae with two free variables)
E.g., hasChild, hasHusband
) Individual names (constants)
E.g., Alice, Bob, Cindy
1 Subsumption (relations between concepts)
E.g. Female < Person
[J Operators (for forming concepts and roles)
And(IT) , Or(U), Not (—)
[ Universal qualifier (V), Existent qualifier(3)
Number restiction : <, >, =
1 Inverse role (-), transitive role (+), Role hierarchy

1wl Bl 55 lablaly ol 8 Ole o) 5o
(Inverse Role) hasParent = hasChild-
hasParent(Bob,Alice) ->hasChild(Alice, Bob)
1 (Transitive Role)hasBrother
hasBrother(Bob,David), hasBrother(David, Mack) ->
hasBrother(Bob,Mack)
1 (Role Hierarchy) hasMotherchasParent
hasMother(Bob,Alice) ->hasParent(Bob, Alice)

dl LS)LQ&‘
DI Architecture

HappyFather € Person M 21
hasChild.Woman M 21 hasChild.Man

Happy-Father(Bob)
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Naming convention [edit]
There are many varieties of Description Logics and there is an informal naming

convention, roughly describing the operators allowed. The expressivity is encoded in
the label for a logic starting with one of the following basic logics:

AL | Attributive language. This is the base language which allows:

1. Atomic negation (negation of concept names that do not appear on
the left hand side of axioms)

2. Concept intersection

3. Universal restrictions

4. Limited existential quantification
Fr | Frame based description language,?! allows:

1. Concept intersection

2. Universal restrictions

3. Limited existential quantification
4. Role restriction

Er | Allows:

1. Concept intersection
2. Existential restrictions (of full existential quantification)

Followed by any of the following extensions:

JF | Functional properties, a special case of uniqueness quantification.

E Full existential qualification (Existential restrictions that have fillers other
than T).

l{ | Concept union.

C Complex concept negation.

H | Role hierarchy (subproperties - rdfs:subPropertyOf).

R | Limited complex role inclusion axioms; reflexivity and irreflexivity; role
disjointness.

(7 | Nominals. (Enumerated classes of object value restrictions - owl:oneOf,
owl:hasValue).

T | Inverse properties.

N | Cardinality restrictions (owl:cardinality, owl:maxCardinality), a special case
of counting quantification

© | Qualified cardinality restrictions (available in OWL 2, cardinality restrictions
that have fillers other than T).

(D) | Use of datatype properties, data values or data types.
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Reasoning process

Test if there is a individual that is a Woman but not a Person, i.e.

test the satisfiability of concept CO=(Wifell Person)

CO(x) -> Wife(x), (—Person)(x)

Wife(x)->Woman(x)

Woman(x) ->Person(x)

Conflict!

CO is unsatisfiable, therefore WifeC Person is true with the given

ontology

SISl
[ Transform C into negation normal form(NNF), i.e. negation
occurs only in front of concept names.
] Denote the transformed expression as CO, the algorithm starts
with an ABox AO = {C0(x0)}, and apply consistency-preserving
transformation rules (tableaux expansion) to the ABox as far
as possible.
1 If one possible ABox is found, CO is satisfiable.
[ If not ABox is found under all search pathes, CO is unsatisfiable

:Jf\l_sdlia

(1)service = ecr_i) and src_bytes >= 520) => class=smurf
(2)land = 1) => class=land
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<owl:Class rdf:about="&thes;19139. ., 518 5y i 1120%p51">
<rdfs:subClassof rdf:resource="&thes;19138.PJI"/>
<BroaderTerm rdf:resource="&thes;19138.PJI"/>
<rdfs:label rdf:datatype="&xsd;string">,. 5185, 31511 p51</rdfs:label>
<ConceptNumber rdf:datatype="&xsd;int">19139</ConceptNumber>
<Hidden rdf:datatype="&xsd;boolean">0</Hidden>
<Status rdf:datatype="&xsd;string">Approved</Status>
<Frequency rdf:datatype="&xsd;int">0</Frequency>
<InputDate rdf:datatype="&xsd;date">2011-12-18</InputDate>
<LastUpdate rdf:datatype="&axsd;date">2011-12-18</LastUpdate>
<AdditionalNotes rdf:datatype="&xsd;string"><! [CDATA[BT2 Jpsdee]]>
</AdditionalNotes>
<RelatedTerm rdf:resource="&thes;19553. 5, ,40220% 45,4 "/>
<Translation rdf:resource="&thes;19139. 15185, ;i< 1120%p5IEnu"/>
</owl:Class>
<Translations xzml:lang="en-us" rdf:about="&thes;19139. 4518 5, ,3i< 1120%5/Enu">
<originalTerm rdf:resource="&thes;19139. 41 518 5,15 1120%p51"/>
<Language rdf:datatype="&xsd;string">English (United States)</Language>
<rdfs:label rdf:datatype="&xsd;string">electronegative atom</rdfs:label>
</Translations>
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<AnnotationAssertion>
<AnnotationProperty abbreviatedIRI="rdfs:label"/>
<IRI>#pl9139</IRTI>
<Literal>gi 31854383 ali</Literal>
</AnnotationAssertion>

<Declaration>
<Class IRT="#pl9139"/>
</Declaration>
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Relationship Types

Ais a

<> has part

[b] is conjugate base of

[#] is conjugate acid of

is tautomer of

is enantiomer of

has functional parent
has parent hydride

[®] is substituent group from

has role
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nalidixic acid
ciprofloxacin
norfloxacin
diltiazem
sulfamethazine
rolipram

electron

sodium ascorbate
sodium benzoate
efavirenz

fentanyl

glass

potassium carbonate
pyranopyrazole
sodium perchlorate
glycidyl methacrylate
graphite oxide
graphene oxide
nickel ferrite
choline chloride
montmorillonite
copper oxide
buserelin
diazolidinylurea
manganese dioxide
naphthoimidazole
aptamer

alloy

impurity

hexanol

pentanol

cellulose acetate
pyrazole

electron donor
triethylenediamine
acetone

acetic acid

water
hydroxylamine
terephthalic acid
dichloromethane
cyclohexylamine
quinine
methanethiol
salicylaldehyde

SN 9l cowd dbzMaol § 5 (S398g0T 10 & i aidlio £-Y

halide anion
maleimide
cholesterol
ammonia
hydrogen sulfide
urea

pyridine
guanine

ethanol
hydrogen peroxide
chitosan
formamide
cyclopentanone
raffinose

peptide

codeine

benzene
creatinine
alizarin
glyoxylic acid
salicylic acid
oxalic acid
cellobiose
phosphoramide
dimethylamine
glucose
morphine
maltose

chloric acid
chromotropic acid
alditol
hydroquinone
electron acceptor
lactose

methanol
cyclohexanone
cyclohexyl isocyanide
sucrose
dinitrogen
fumaric acid
thiocyanate
piperidine
cyclohexanol
maleic acid
sulfoxide
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aldaric acid
aldonic acid
alkyl group
aminouracil
anion
antioxidant
arsine

benzoic acids
benzyl alcohols
borates

carbon disulfide
carotene
cinnamate
cyanates
cyanides
cyanopyridine
cyclodextrin
cyclopentane
dibenzothiophene
quinolone
dodecyl sulfate
flavin adenine dinucleotide
fluorenes
fungicide
furanocoumarin
furans
haloalkane
hydrazines
proton
hydroxamic acid
hydroxyacetophenone
hydroxylamines
hydroxypyridine
imidazoles
indoles
inorganic salt
ion

ketoxime
luciferin
metalloporphyrin
methacrylate
methacrylic acid
molecular ion
molecule
naphthoquinone
albuterol

nitrites
nitroaniline
nitrous acid
pentahydroxyflavone
hydroperoxyl
peroxides
pesticide
phosphonate
phosphonic acids
amantadine
purines

pyrans
pyridazinone
pyridines
quinolines

reactive oxygen species

sodium chloride
amoxicillin
sulfates

sulfuric acid
tartaric acid
tetrapyrrole
thiophenes
triazolopyrimidine
uronic acid

zinc ion
methanesulfonic acid
umbelliferone
acetylene
histidine
hydantoin
chalcone
nitrobenzene
cisplatin
phenylhydrazine
tungsten
vancomycin
starch
amylopectin
rifampicin
glycogen
chlorobenzene
amylose
diethanolamine
benzamide
papaverine
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dimethyl sulfoxide

dodecyltrimethylammonium bromide

vincristine
triethanolamine
doxorubicin
fructose
nitroglycerin
naphthazarin
dimethyl ether
gramine
carbonic acid
cyclohexane
ceftriaxone
hexane

phthalic acid
periodic acid
hydroxyl

sulfinic acid
perchloric acid
hydrogen fluoride
thiol
peroxydisulfate
thionyl chloride
methyl
phosphoryl
phosgene
sodium carbonate
metasilicate
sulfur trioxide
silicon carbide
hydrogen azide
azathioprine
azithromycin
baclofen
phosphoramidate
beclomethasone
thioglycolic acid
azo group
lithium hydride
sodium perborate
aluminium oxide
photon

helium atom
neutron

nitrogen trifluoride
phosphonium

phosphorane
phosphorus trichloride
phosphorus pentachloride
cyclopropy! group
cyclopropane

sulfur hexafluoride
silicon dioxide
hydroxypropyl methylcellulose
dipyridophenazine
molybdenum trioxide
diethylenetriamine
cyclopentadiene
ferrocene

gallic acid

malonic acid

adipic acid
selenophene
potassium thiocyanate
pyridazine
trichloroacetic acid
pyridoxine hydrochloride
azulene

calcium sulfate
capecitabine
carboplatin
domperidone
fluorescein
magnesium oxide
methylparaben
modafinil

potassium bromide
potassium hydroxide
propylparaben

sodium hydroxide
sodium hypochlorite
tiopronin

titanium dioxide
thioacetamide
potassium chloride
magnesium sulfate
guanidinium chloride
cetylpyridinium chloride
sodium acetate
pyrrolidine

chromic acid

vanady! sulfate
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malononitrile
potassium cyanide
sodium cyanide
antitubercular agent
atom

nucleon

aldimine

fuel

chalcogen

aryl group
palladium

cerium

fullerene
diamond

graphite

sulfur oxoanion
carboxylic acid
boranes

annulene

benzyne

hydrides

tetronic acid
captopril
nucleoside
phenols
carbamazepine
reagent

carbazole
aldotriose
aldohexose
carbidopa
4-aminopyridine
carvacrol
carvedilol
chloroacetyl chloride
congo red
cumene

dibutyl phthalate
glyoxal

methyl methacrylate
morpholine
phenolphthalein
phthalocyanine
tributyl phosphate
triethylamine

phenethyl isothiocyanate

hemoglobin
cefuroxime
calcium hydroxide
vanadium oxide
zinc sulfate
isoprene

catalyst

buffer

chloroform
cephalexin
sulfonamide
triazene

hydrate

hydrazine hydrate
bipyridine
perfluorooctanoic acid
pyrrole

isoindole
chromene

carbon oxoacid
cetirizine
antineoplastic agent
antihypertensive agent
naphthol
dicarboxylic acid
diethyl ether
enrofloxacin
chamazulene
tetracarboxylic acid
nitroso compound
valacyclovir
chloromethane
chlordiazepoxide
chlorhexidine
quinone
dipyrromethane
subatomic particle
polyatomic ion
chloroquine
cyclohexene
phenanthroline
phenanthridine
perimidine
xanthene
chlorpromazine
zinc oxide
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thioketone
dimethyl carbonate
phthalazine
phthalic anhydride
quinoxaline
cinnoline
quinazoline
naphthyridine
cholesteryl palmitate
pyrrolizine
phenazine
inorganic cation
thiourea

graphene
nucleotide
cimetidine

silanes

citalopram hydrobromide
clarithromycin
phosphorus oxide
clofibrate
clonazepam
sodium phosphate
allenes

vinyl group
carboxamide
clotrimazole
clozapine

disulfur dinitride
molybdenum oxide
tungsten oxide
diphenylphosphinic acid
dye

cyanuric acid
propazine
polypyrrole
dialdehyde
furopyridine
potassium bromate
diazines

thiazine

oxazoline
thiazolidine
formamidine
triazole
pyrazolopyrimidine

pyrrolopyrimidine
thiomalic acid
phthalimide
nonionic surfactant
pyridopyrimidine
chloropyridine
thiamethoxam
abamectin
halomethane
thiadiazole
curcumin

valproic acid
benzylamine
cytochrome
fluoroform

crystal violet
fisetin

gabapentin
guanidine
glycoluril

thiazole
dexmedetomidine
dextromethorphan
1,10-phenanthroline
pyromellitic acid
tetrabutylammonium
trifluoroacetic acid
dimethyl disulfide
fluconazole
dimethyl phthalate
picric acid
paracetamol
diphenhydramine
diphenoxylate
diphenylamine
dipyridamole
diketone
pyrazolopyridine
fluorite

magnetite

quartz

rutile

solvent
diethylene glycol
dipicolinic acid
vinyl acetate
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dioxane
thiazolopyridine
dorzolamide
diselenide
doxepin
cefixime
diclofenac
cefazolin

maleic anhydride
ketoconazole
clomipramine
sulforaphane
diazepine

silyl ether
ketene
ketenimine
peptide nucleic acid
nitric acid
siloxane

sulfur oxide
chromium oxide
chromium trioxide
disulfide

protic solvent
aprotic solvent
amphiprotic solvent
thiophenol
roxithromycin
sulfurous acid
thiazolidinone
thiazepine
thiazoles
clavulanic acid
deferasirox
diazepam
hydrogen atom
perchlorate
famotidine
methyl red
periodate
dihydropyridine
ferricyanide
selegiline
azomethine
ferrocyanide
hemin

desferrioxamine
methimazole
cyproterone
cyproterone acetate
zigzag carbon nanotube
cadmium sulfide
cadmium selenide
doxycycline
guantum dot
penicillamine
aluminium nitride
pyrroloquinoline
rotaxane

sodium borohydride
nitrates

protecting group
nitroarene
fluoxetine
calixarene

zinc tetraphenylporphyrin
thioester

diester

flutamide
dichlorocarbene
fluvoxamine
phenylenediamine
dimethoxybenzene
diborane

acridine orange
methacrylamide
phenacyl bromide
furazolidone
sodium ethoxide
ligand
pharmaceutical
hydroxylapatite
rose bengal
norbornene
thionine
tetrathiafulvalene
tetracyanoquinodimethane
nanocrystal
nanoribbon
polyphosphoric acid
cresyl violet

tin oxide
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tin dioxide

trimellitic anhydride
carbodiimide
imidazoline

safranal

isocyanates
diisocyanate

sodium citrate
donepezil

sodium alginate
chromium chloride
zirconyl chloride
diblock copolymer
hexamethylene diisocyanate
phenyl isocyanate
glyceraldehyde
camphorsulfonic acid
vinylferrocene
hemiacetal
malonaldehyde
hydralazine
hydrochlorothiazide
hydroxyzine
cyanuric chloride
diethyl pyrocarbonate
thiosalicylic acid
bromophenol blue
iodoquinol
phosphine oxide
pyrylium salt
phosphoric acids
electrophilic reagent
nucleophilic reagent
ketal

thioacetal
silsesquioxane

silver ion

dioleoyl phosphatidylcholine
isosorbide dinitrate
sodium silicate
carfentanil
hyperbranched polymer
zinc acetate
ammonium iodide
lithium bromide
ammonium formate

reducing agent
topiramate
lamotrigine
sulfacetamide
pyrrologuinoxaline
letrozole
cantharidin
glutaraldehyde
memantine
memantine hydrochloride
levonorgestrel
phosphatidylcholine
pyrrolizidine
loratadine
lorazepam
potassium fluoride
mefenamic acid
megestrol acetate
methadone
methamphetamine
hexamethylenetetramine
diethyl maleate
deferiprone
methylene blue
hydroxytyrosol
metoprolol
metronidazole
minoxidil
myoglobin
phthalaldehyde
phenazopyridine
chromone
malachite green
organic molecule
nalmefene
naltrexone
naphazoline
naproxen

morin

chrysin

sodium periodate
methyltrioctylammonium chloride
dibenzoylmethane
nicardipine
pyranoside
nifedipine
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nitroalkane

solution
triphenylmethane
nortriptyline

alloxan
cetylpyridinium bromide
nitrone

zirconium tetrachloride
nitromethane
potassium sorbate
carminic acid

methyl isothiocyanate
cystamine

pyrrolidine dithiocarbamate
sodium nitrite
parthenin

pentazocine

tropolone
thiobenzamide
phenylephrine

calcium propionate
thiadiazin
hexachloroacetone
pioglitazone

carbon black
carmoisine
doxylamine succinate
methyl acrylate
piroxicam
trichloroacetonitrile

sodium diethyldithiocarbamate

cholesteryl stearate
pyrazolone
potassium iodide
pramipexole

prazosin
procainamide
promazine hydrochloride
nitroxyl

propranolol
hexamethyldisilazane
paraben
bromothymol blue
nitrotyrosine

neutral red
ninhydrin

phenyl benzoate
methyl blue

methyl green
methylene green
ranitidine

resazurin

rhodanine
rivastigmine
ropinirole

sodium dodecyl sulfate
phenylpropiolic acid
neocuproine
sertraline
sulfadiazine
sulfamic acid
sulfasalazine
sulfaguanidine
sulfabenzamide
thiocarbohydrazide
thioridazine

tiron

trimipramine
venlafaxine
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nalidixic acid
ciprofloxacin
norfloxacin
diltiazem
sulfamethazine
rolipram

sodium ascorbate
sodium benzoate
efavirenz
fentanyl
potassium carbonate
sodium perchlorate
glycidyl methacrylate
graphite oxide
graphene oxide
nickel ferrite
choline chloride
alloy

hexanol

pentanol
pyrazole

acetone

acetic acid

water
hydroxylamine
terephthalic acid
dichloromethane
cyclohexylamine
quinine
methanethiol
salicylaldehyde
maleimide
cholesterol
ammonia
hydrogen sulfide
urea

pyridine

guanine

ethanol

hydrogen peroxide
chitosan
formamide
cyclopentanone
raffinose

peptide

29995 B9y S1H1d & glo o £-A

codeine

benzene
creatinine
alizarin
glyoxylic acid
salicylic acid
oxalic acid
cellobiose
phosphoramide
dimethylamine
glucose
morphine
maltose

chloric acid
chromotropic acid
hydroquinone
lactose
methanol
cyclohexanone
cyclohexyl isocyanide
sucrose
dinitrogen
fumaric acid
thiocyanate
piperidine
cyclohexanol
maleic acid
aldaric acid
aldonic acid
alkyl group
aminouracil
borates
cinnamate
cyanates
cyanides
cyclopentane
dibenzothiophene
dodecyl sulfate
flavin adenine dinucleotide
fluorenes
hydroxamic acid
methacrylate
methacrylic acid
albuterol

nitrites
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nitrous acid
peroxides
amantadine
sodium chloride
amoxicillin
sulfuric acid
tartaric acid
triazolopyrimidine
uronic acid
methanesulfonic acid
umbelliferone
histidine

chalcone

cisplatin
phenylhydrazine
tungsten
vancomycin
starch

rifampicin
glycogen
chlorobenzene
amylose
diethanolamine
papaverine
dimethyl sulfoxide

dodecyltrimethylammonium bromide

vincristine
triethanolamine
doxorubicin
fructose
nitroglycerin
naphthazarin
gramine
carbonic acid
cyclohexane
ceftriaxone
hexane
phthalic acid
periodic acid
sulfinic acid
perchloric acid
hydrogen fluoride
thiol
peroxydisulfate
methyl
phosgene

hydrogen azide
azathioprine
azithromycin
baclofen
phosphoramidate
beclomethasone
thioglycolic acid
azo group

sodium perborate
phosphonium
cyclopropyl group
cyclopropane
sulfur hexafluoride

hydroxypropyl methylcellulose

ferrocene

gallic acid

malonic acid

adipic acid
potassium thiocyanate
trichloroacetic acid
pyridoxine hydrochloride
azulene

capecitabine
carboplatin
domperidone
fluorescein
magnesium oxide
methylparaben
modafinil
propylparaben
sodium hypochlorite
titanium dioxide
thioacetamide
potassium chloride
magnesium sulfate
guanidinium chloride
cetylpyridinium chloride
sodium acetate
pyrrolidine

chromic acid
potassium cyanide
sodium cyanide

atom

aryl group

graphite

carboxylic acid
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captopril

nucleoside
carbamazepine
carbidopa
4-aminopyridine
carvacrol

carvedilol

congo red

dibutyl phthalate
glyoxal

methyl methacrylate
phenolphthalein
phenethyl isothiocyanate
cefuroxime

zinc sulfate

isoprene

chloroform
cephalexin

hydrate

hydrazine hydrate
perfluorooctanoic acid
cetirizine

naphthol
dicarboxylic acid
diethyl ether
enrofloxacin

nitroso compound
valacyclovir
chloromethane
chlordiazepoxide
chlorhexidine
chloroquine
chlorpromazine
dimethyl carbonate
phthalic anhydride
cholesteryl palmitate
thiourea

cimetidine
citalopram hydrobromide
clarithromycin
clofibrate
clonazepam

vinyl group
carboxamide
clotrimazole
clozapine

cyanuric acid
propazine
potassium bromate
formamidine
thiomalic acid
thiamethoxam
abamectin
halomethane
curcumin
valproic acid
benzylamine
fluoroform

crystal violet
fisetin

gabapentin
guanidine
dexmedetomidine
dextromethorphan
1,10-phenanthroline
trifluoroacetic acid
dimethyl disulfide
fluconazole

picric acid
paracetamol
diphenhydramine
diphenoxylate
diphenylamine
dipyridamole
dipicolinic acid
dorzolamide
doxepin

cefixime
diclofenac
cefazolin

maleic anhydride
ketoconazole
clomipramine
sulforaphane
nitric acid
roxithromycin
sulfurous acid
clavulanic acid
deferasirox
diazepam
hydrogen atom
perchlorate
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famotidine

methyl red

periodate

selegiline
methimazole
cyproterone
cyproterone acetate
doxycycline

nitrates

fluoxetine

calixarene

zinc tetraphenylporphyrin
flutamide
fluvoxamine

acridine orange
phenacyl bromide
furazolidone

sodium ethoxide

rose bengal

thionine
tetracyanoquinodimethane
polyphosphoric acid
cresyl violet
trimellitic anhydride
safranal

isocyanates
diisocyanate

sodium citrate
donepezil

sodium alginate
hexamethylene diisocyanate
phenyl isocyanate
glyceraldehyde
camphorsulfonic acid
vinylferrocene
malonaldehyde
hydralazine
hydrochlorothiazide
hydroxyzine
cyanuric chloride
diethyl pyrocarbonate
thiosalicylic acid
bromophenol blue
pyrylium salt
isosorbide dinitrate
sodium silicate

carfentanil
hyperbranched polymer
zinc acetate

ammonium formate
topiramate

lamotrigine
sulfacetamide

letrozole

cantharidin
glutaraldehyde
memantine

memantine hydrochloride
levonorgestrel
phosphatidylcholine
potassium fluoride
mefenamic acid
megestrol acetate
methadone
methamphetamine
hexamethylenetetramine
diethyl maleate
deferiprone

methylene blue
hydroxytyrosol
metoprolol
metronidazole
minoxidil
phthalaldehyde
phenazopyridine
malachite green
naltrexone

naproxen

morin

chrysin

sodium periodate
methyltrioctylammonium chloride
dibenzoylmethane
nifedipine
triphenylmethane
nortriptyline

alloxan

cetylpyridinium bromide
nitrone

zirconium tetrachloride
nitromethane

potassium sorbate
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carminic acid
methyl isothiocyanate
cystamine

pyrrolidine dithiocarbamate

sodium nitrite
phenylephrine
pioglitazone
piroxicam
cholesteryl stearate
potassium iodide
pramipexole
prazosin
procainamide
promazine hydrochloride
propranolol
hexamethyldisilazane
bromothymol blue
nitrotyrosine

neutral red

ninhydrin

methyl blue

methyl green
methylene green
ranitidine
rivastigmine
ropinirole

sodium dodecyl sulfate
phenylpropiolic acid
neocuproine
sertraline
sulfadiazine
sulfasalazine
sulfaguanidine
sulfabenzamide
thioridazine
trimipramine
venlafaxine
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diltiazem *** has_role *** antihypertensive agent

sulfamethazine *** has_role *** ligand

sodium ascorbate *** has_part *** reducing agent

potassium carbonate *** has_role *** catalyst

sodium perchlorate *** has_part *** perchlorate

glycidyl methacrylate *** has_functional_parent ***
methacrylic acid

graphite oxide *** has_part *** graphene oxide

graphite oxide *** has_part *** graphite

graphene oxide *** has_functional_parent *** graphene

hexanol *** has_parent_hydride *** hexane

acetic acid *** has_role *** protic solvent

water *** has_role *** amphiprotic solvent

hydroxylamine *** has_role *** nucleophilic reagent

hydroxylamine *** has_role *** ammonia

maleimide *** has_role *** maleic acid

ammonia *** has_role *** nucleophilic reagent

urea *** has_role *** carbonic acid

formamide *** has_role *** solvent

codeine *** has_role *** morphine

alizarin *** has_role *** dye

hydroquinone *** has_role *** antioxidant

methanol *** has_role *** fuel

methanol *** has_role *** amphiprotic solvent

piperidine *** has_role *** reagent

piperidine *** has_role *** catalyst

piperidine *** has_role *** protic solvent

cyclohexanol *** has_role *** solvent

methacrylate *** has_functional_parent *** methacrylic

acid

methacrylic acid *** has_functional_parent *** methacrylate

nitrites *** has_functional_parent *** nitrous acid

sulfuric acid *** has_role *** catalyst

cisplatin *** has_role *** antineoplastic agent

starch *** has_part *** amylopectin

starch *** has_part *** amylose

rifampicin *** has_role *** antitubercular agent

rifampicin *** has_role *** antineoplastic agent

chlorobenzene *** has_role *** solvent

vincristine *** has_role *** antineoplastic agent

triethanolamine *** has_role *** buffer

triethanolamine *** has_role *** triethylamine

naphthazarin *** has_role *** antineoplastic agent

periodic acid *** is_conjugate_acid_of *** periodate

perchloric acid *** is_conjugate_acid_of *** perchlorate

azathioprine *** has_role *** antineoplastic agent

cyclopropyl group *** is_substituent_group_from *** cyclopropane

gallic acid *** has_role *** antioxidant

gallic acid *** has_role *** antineoplastic agent

potassium thiocyanate *** has_part *** thiocyanate

trichloroacetic acid *** has_role *** acetic acid

capecitabine *** has_role *** antineoplastic agent

carboplatin *** has_part *** antineoplastic agent

atom *** has_part *** electron

graphite *** has_part *** graphene

captopril *** has_role *** antihypertensive agent

carvedilol *** has_role *** antihypertensive agent
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glyoxal *** has_role *** pesticide

methyl methacrylate *** has_role *** methacrylic acid
phenethyl isothiocyanate *** has_role *** antineoplastic
agent

hydrate *** has_part *** water

enrofloxacin *** has_role *** antineoplastic agent
valacyclovir *** has_role *** guanine

dimethyl carbonate *** has_role *** reagent

dimethyl carbonate *** has_role *** solvent

thiourea *** has_role *** antioxidant

thiourea *** has_role *** urea

curcumin *** has_role *** antineoplastic agent
curcumin *** has_role *** dye

curcumin *** has_role *** ligand

fisetin *** has_role *** antioxidant

trifluoroacetic acid *** has_role *** reagent
trifluoroacetic acid *** has_role *** acetic acid
diphenylamine *** has_role *** antioxidant
dorzolamide *** has_role *** antihypertensive agent
diclofenac *** has_role *** diphenylamine

sulforaphane *** has_role *** antioxidant
sulforaphane *** has_role *** antineoplastic agent
nitric acid *** has_role *** reagent

nitric acid *** has_role *** protic solvent

perchlorate *** is_conjugate_base_of *** perchloric acid
methyl red *** has_role *** dye

periodate *** js_conjugate_base_of *** periodic acid
cyproterone acetate *** has_role *** cyproterone
nitrates *** has_functional_parent *** nitric acid
flutamide *** has_role *** antineoplastic agent

sodium ethoxide *** has_part *** nucleophilic reagent
trimellitic anhydride *** has_role *** phthalic anhydride
vinylferrocene *** has_part *** vinyl group
hydralazine *** has_role *** antihypertensive agent
hydrochlorothiazide *** has_role *** antihypertensive
agent

bromophenol blue *** has_role *** dye

ammonium formate *** has_role *** buffer

letrozole *** has_role *** antineoplastic agent

diethyl maleate *** has_role *** ethanol

methylene blue *** has_part *** antioxidant
hydroxytyrosol *** has_role *** antioxidant
hydroxytyrosol *** has_role *** antineoplastic agent
metoprolol *** has_role *** antihypertensive agent
minoxidil *** has_role *** antihypertensive agent

morin *** has_role *** antioxidant

morin *** has_role *** antineoplastic agent

morin *** has_role *** antihypertensive agent

chrysin *** has_role *** antioxidant

chrysin *** has_role *** antineoplastic agent

sodium periodate *** has_part *** periodate
dibenzoylmethane *** has_role *** antineoplastic agent
nortriptyline *** has_role *** antineoplastic agent
zirconium tetrachloride *** has_role *** catalyst
pyrrolidine dithiocarbamate *** has_role *** antineoplastic
agent

sodium nitrite *** has_role *** antihypertensive agent
prazosin *** has_role *** antihypertensive agent

propranolol *** has_role *** antihypertensive agent
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hexamethyldisilazane *** has_role *** ammonia
bromothymol blue *** has_role *** dye
neutral red *** has_part *** dye

sodium dodecyl sulfate *** has_part *** dodecyl sulfate
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carbon
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isotropic
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-\* calcined
coke

needle

carhon —W=  coke

electrode
i delayed e

coking
process

pitch

porosity

graphitic
carbon

graphitization ’-

heat
treatment

o5 99 A9 £-0 U



WA O STl ot aabipdlas] 5| pwlid ciws sl

concentration
overpotential

zero
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a
glass
electrode
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junction
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equation
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reference ceramic
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point capacitance
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Abstract

Scientific knowledge organization is considered one of the most important subjects
in knowledge management. “Concept”, defined as the unit of technical knowledge, is
composed of semantic features. Based on this, the content and expression aspect of
each concept is considered as the terminological knowledge of a concept. In order to
build a knowledge based concept system for each of the scientific disciplines, we
should develop the concepts under the related fields in a general structure and the
relationships between them. To understand the structure of the technical knowledge of
a domain, we should integrate the subjects in a concept system. This concept structure
is called Ontology.

For the documentation of scientific technical documents, categorization of
scientific concepts is organized through logical systems in the form of specialized
ontologies. Ontology determines the lexicon and common concepts that are used to
describe and present a subject domain and can be a basis for knowledge organization
and management in a specific area. However, developing ontology is very time
consuming. In order to accelerate this process, other knowledge resources such as
dictionaries and thesauri can be used. Thesaurus can be a suitable source for
developing ontology in terms of containing semantic information, hierarchical
structure of concepts and the semantic relationships between them.

To develop the ontology of chemistry, we used the chemistry thesaurus, which had
been compiled at IRANDOC previously, and set it as the basis for developing the
ontology of chemistry. The concept design of ontology is carried out with the use of
“Methontolgy” method and is based on the existing concepts and relations in the
thesaurus. This information is transferred from the thesaurus environment to the
protégé software and its semantic relations are expanded and enriched. This project is
the continuation of two previous projects, “Designing of basic science ontology” and
“Enrichment of semantic relationships of chemistry ontology”, which were carried out
as a pilot experiment. In this step, 3000 concepts of chemistry thesaurus are transferred
and enriched in the form of semantic relations of chemistry ontology.

Keywords: Thesaurus, Ontology of Chemistry, Information Retrieval System,
Semantic Search, Semantic Web
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