Ontology development Methodology
- by Magendra Singh

APPENDIX B
B.L1ONTOLOGY DESIGN DOCUMENT Date: ......cceeeennnnn

1. Initial ontology structure:

Fig. 40: Initial Ontology structure

0,1

Table8: Initial Location map

CONCEPT ADDRESS CONCEPT FEATURE

Thing (0,1) X

2. Concept encountered: Bikes with concept features:
{ hasComponent™} > f'1
{ hasMake*} > "2
{ hasEngineCapacity" } > '3
{ hasPower*} > " 4
{ hasPrice*} > f'5
{ hasFuelTankCapacity*} = 6
{ hasMileage* } > f' 7
{ hasBrakes"} > '8
{ hasWeight™} > ' 9
{ hasWheelType" } = f 10
{ haslgnition™ } > " 11

{ hasGears"} > f" 12
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(a.) This can be represented as a Boolean equation as:
C(Bikes): { f'1ef 2 3¢ fde f5e¢f6ef7ef8ef9ef10ef11ef12}

(b.) Matching the above Boolean equation and Concept Thing in the location map, it is seen
that Bikes is a sub-concept of Thing as Thing encompasses everything.

(c.) The location of new concept Bikes is (1, 1). The new concept is added to the location
(1,2) in location map as below:

Fig. 41: Modified Ontology structure

0,1

1,1

Table9: Modified Location map

CONCEPT ADDRESS CONCEPT FEATURE
Thing (0,1) X
Bikes (1,1) flef2e 3¢ fd4e fS5ef6ef7ef8ef9ef10ef11ef12

3. Concept encountered: Make with concept features:

{ hasMake*} > "2

(a.) This can be represented as a Boolean equation as:
C (Make): { f' 2}

(b.) Matching the above Boolean equation and concepts Thing & Bikes in the location map, it
is seen that Make is a sub-concept of Thing and is either a brother concept or sub-concept
of Bike. Matching C (Make): { f" 2} with C (Bikes): { f'1+f 2« {3« f4+ {5+ 6
e 7« f8¢ f9e 10+ f 11+ f 121}, it is found that Make is a brother-concept of
Bikes.

(c.) The location of new concept Make is (1, 2). The new concept is added to the location (1,
2) in location map as below:
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Fig. 42: Modified Ontology structure

0,1

Table10: Modified Location map

CONCEPT ADDRESS CONCEPT FEATURE
Thing (0,1) X
Bikes (1,1) FFlef2e £ 3 f4efS5ef6ef7ef8ef0ef10ef11ef12
Make (1,2) f2

4. Concept encountered: EngineCapacity with concept features:
{ hasEngineCapacity" } > '3

(a.) This can be represented as a Boolean equation as:
C (EngineCapacity): { f" 3}

(b.) Matching the above Boolean equation and concepts Thing, Bikes and Make in the
location map, it is seen that EngineCapacity is a sub-concept of Thing and is either a
brother concept or sub-concept of Bike or Make. Matching C (EngineCapacity): { f' 3}
with C (Bikes): { f'1ef 2 f3e ffde fSe f6ef7ef8ef9ef10ef1]e
f'12 } and C (Make): { f' 2}, it is found that EngineCapacity is a not a sub-concept of
either Bikes or Make.

Thus, it is found that EngineCapacity is a brother concept of Bikes and Make.
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(c.) The location of new concept Make is (2, 2). The new concept is added to the location (2,
2) in location map as below:

Fig. 43: Modified Ontology structure

Engine
Capacity

Tablel1l: Modified Location map

CONCEPT ADDRESS CONCEPT FEATURE
Thing (0,1) X
Bikes (1,1) FFlef2e £ 3 f4ef5ef6ef7ef8ef0ef10es 11112
Make (1,2) f2
EngineCapacity (1,3) f'3

5. Following the above methodology, we develop the ontology structure for the following
subsequent concepts:

Table12: List of subsequent concepts

CONCEPT NAME CONCEPT FEATURE BOOLEAN EQUATION
Power {hasPower” } = f'4 C (Power): { f"4}
Price {hasPrice” } > f'5 C (Price): { f'5}
FuelTankCapacity {hasFuelTankCapacity” } > f C (FuelTankCapacity): { f' 6}
6

Mileage {hasMileage™ } > ' 7 C (Mileage): { f' 7}
Brakes {hasBrakes" } > '8 C (Brakes): { f' 8}
Weight {hasWeight" } > f'9 C (Weight): { f 9}

WheelType {hasWheelType" } > ' 10 C (WheelType): { f 10}

Ignition {haslgnition” } > f' 11 C (Ignition): { f 11}

Gears {hasGears” } > " 12 C (Gears): { f 12}
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Fig. 44: Modified Ontology structure

Table13: Modified Location map

CONCEPT ADDRESS CONCEPT FEATURE

Thing (0, 1) X

Bikes (1, 1) of 2 f 3¢ fde f5ef6efT7efQef9ef10ef11ef12

Make (1, 2)

EngineCapacity (1, 3)

Power (1, 4)

Price (1, 5)

FuelTankCapacity (1, 6)

Brakes (1, 8)

Weight (1, 9)

WheelType (1, 10)

Ignition (1,11)

1
f2
f3
f 4
f'5
f6
Mileage (1, 7) f7
f8
f9
fl
fl
fl

Gears (1,12)

6. Since we created NamedBikes to be merely a container for all named bikes, so we add it as a
sub-concept of Bikes with same concept feature as of Bikes as follows:

.M 1,2
Engine 1,3
Capacity

I

Fig. 45: Modified Ontology structure

0,1
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Tablel14: Modified Location map

CONCEPT ADDRESS CONCEPT FEATURE

Thing (0, 1) X

Bikes (L, 1) F2e F3« Fde 5+ 6 7 8+ 0« F10+ 1l 12

Make (1, 2)

— | =h | =h
O O

EngineCapacity (1, 3)

+|

Power (1, 4)

Price (1, 5)

FuelTankCapacity (1, 6)

Mileage (1, 7)

Brakes (1, 8)

Weight (1, 9)

WheelType (1, 10)

Ignition (1,11)

— | | — | — | —r | — | — ] — | —

O OH O FH OH OFH OFHOH

Gears (1,12)

=l

f72e f3ef4e 5167189101112

NamedBikes (2, 1)

7. Concept encountered: HeroHonda with concept features:
{ hasMake*} > "2
{ hasMake" = HeroHonda } > f" 13

(a.) This can be represented as a Boolean equation as:
C (HeroHonda): { f'2 « f 13}

(b.)Matching the above Boolean equation with concepts Thing, Bikes, Make,
EngineCapacity, Power, Price, FuelTankCapacity, Mileage, Brakes, Weight, WheelType,
Ignition, Gears and NamedBikes in the location map, it is seen that HeroHonda is a sub-
concept of Thing and is either a brother concept or sub-concept of Bikes, Make,
EngineCapacity, Power, Price, FuelTankCapacity, Mileage, Brakes, Weight, WheelType,
Ignition or Gears. Matching C (HeroHonda): { f* 2 « f" 13} with them, it is found that
HeroHonda is a sub-concept of Make.
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(c.) The location of new concept HeroHonda is (2, 2). The new concept is added to the
location (3, 1) in location map as below:

Engineg 1.3
Capacity
1,

Power

Fig. 46: Modified Ontology structure

0,1

Table15: Modified Location map

CONCEPT ADDRESS

CONCEPT FEATURE

Thing (0, 1)

X

Bikes (1, 1)

ef 2 f'3ef4ef5¢f6ef7«f8ef9ef10f11ef12

Make (1, 2)

EngineCapacity (1, 3)

+OH

Power (1, 4)

4

Price (1, 5)

FuelTankCapacity (1, 6)

Mileage (1, 7)

Brakes (1, 8)

Weight (1, 9)

WheelType (1, 10)

+HOH OFH O H OH O H OH

Ignition (1,11)

—h| =h| =h|=h|=n|=n|=h| =| || —
PR OO N0~ WIN|~—

| O

Gears (1,12)

f 12

NamedBikes (2, 1)

flef2e f3ef4e 56781911011+ f12

HeroHonda (2, 2)

f2-113
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8. Following the above methodology, we develop the ontology structure for the following
subsequent concepts:

Tablel6: List of subsequent concepts

CONCEPT
NAME

CONCEPT FEATURE

BOOLEAN EQUATION

Hero

{ hasMake"} > "2
{ hasMake" = Hero} - ' 14

C (HeroHonda): {2 « T 14}

Bajaj

{ hasMake"} > "2
{ hasMake" = Bajaj} = f'15

C (Bajaj): {2 « T 15}

RoyalEnfield

{ hasMake"} > "2
{ hasMake" = RoyalEnfield } > f
16

C (RoyalEnfield): {2 « f 16}

Yamaha

{ hasMake"} > "2
{ hasMake" = Yamaha} = f'17

C (Yamaha): {f'2 « 17}

TVS

{ hasMake"} > "2
{ hasMake"=TVS} > f'18

C(TVS):{f2 « 18}

Honda

{ hasMake"} > ' 2
{ hasMake' = Honda } - " 19

C (Honda): {f'2 + f 19}

2,2

Hero
Honda

Fig. 47: Modified Ontology structure

1.2

2,5 76 2,7
Royal
Enfield
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Tablel7: Modified Location map

CONCEPT ADDRESS CONCEPT FEATURE
Thing (0, 1) X
Bikes (1, 1) flef2e f3efdef5ef6ef7ef8ef9ef10ef1le (12
Make (1, 2) f2
EngineCapacity (1, 3) '3
Power (1, 4) f 4
Price (1, 5) f'5
FuelTankCapacity (1,6) |6
Mileage (1, 7) f7
Brakes (1, 8) f'8
Weight (1, 9) f'9
WheelType (1, 10) f 10
Ignition (1,11) 11
Gears (1,12) fr12
NamedBikes (2, 1) fflef2e f3efd4e fSef6efT7ef88ef9e f10ef11ef12
HeroHonda (2, 2) ff2 113
Hero (2, 3) ff2 114
Bajaj (2, 4) ff2 115
RoyalEnfield (2, 5) ff2.f16
Yamaha (2, 6) ff2.f17
TVS (2, 7) f2 - 118
Honda (2, 8) ff2+f19

9. Concept encountered: HeroHondaBikes with concept features:
{ hasMake*} > "2
{ hasEngineCapacity" } > '3
{ hasPower*} > f" 4
{ hasPrice*} > f'5
{ hasFuelTankCapacity" } > ' 6
{ hasMileage™ } > ' 7
{ hasBrakes"} > '8
{ hasWeight™} > ' 9
{ hasWheelType* } = f 10
{ haslgnition" } = " 11

{ hasGears"} > f" 12

Magendra Singh 142
M.Tech- Software Engineering
Delhi Technological University




Ontology development Methodology
- by Magendra Singh

{ hasMake" = HeroHonda } - f" 13

(a.) This can be represented as a Boolean equation as:
C (HeroHondaBikes): {2« 3¢ f4e f5¢ f6e f7¢ f8e 9 f10e 1l
12 « 13}

(b.)Matching the above Boolean equation with concepts Thing, Bikes, Make,
EngineCapacity, Power, Price, FuelTankCapacity, Mileage, Brakes, Weight, WheelType,
Ignition, Gears and NamedBikes in the location map, it is seen that HeroHondaBikes is a
sub-concept of Thing and is either a brother concept or sub-concept of Bikes, Make,
EngineCapacity, Power, Price, FuelTankCapacity, Mileage, Brakes, Weight, WheelType,
Ignition, Gears or NamedBikes. Matching C (HeroHondaBikes): {2+ f 3« f 4« f'5
c £f76¢ 77 £f78¢ £79¢ 10 11+ 12 « f 13} with them, it is found that
HeroHondaBikes cannot be a sub-concept of Make, EngineCapacity, Power, Price,
FuelTankCapacity, Mileage, Brakes, Weight, WheelType, Ignition and Gears. It is then
found that HeroHondaBikes is a sub-concept of Bikes and thus a sub-concept of
NamedBikes.

(c.) The location of new concept HeroHondaBikes is (3, 1). The new concept is added to the
location (3, 1) in location map as below:

Fig. 48: Modified Ontology structure

0,1

1,12
Gears
19 1,11
1.7 1.1 . 1,1
1.8 Wheel
Mileage Brakes

2,1

.M 1,2

Engine 1,3

Capacity
Iq

Mamed
Bikes

T
3,1
Hero Honda
Bikes
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Table18: Modified Location map

CONCEPT CONCEPT FEATURE
ADDRESS
Thing (0, 1) X
Bikes (1, 1) flef2e f3efde f5¢f6ef7ef8ef9ef10ef1le 12
Make (1, 2) f2
EngineCapacity (1,3) | f'3
Power (1, 4) f 4
Price (1, 5) f'5
FuelTankCapacity (1, | f'6
6)
Mileage (1, 7) f7
Brakes (1, 8) f'8
Weight (1, 9) f'9
WheelType (1, 10) f 10
Ignition (1,11) 11
Gears (1,12) f 12
NamedBikes (2, 1) fFlef2e f 3¢ f4efSefef7ef8efOef10ef1lef12
HeroHonda (2, 2) ff2 113
Hero (2, 3) ff2 114
Bajaj (2, 4) ff2 115
RoyalEnfield (2, 5) ff2+f16
Yamaha (2, 6) ff2 .17
TVS (2, 7) 2 . 18
Honda (2, 8) ff2+f19
HeroHondaBikes (3,1) | f 2 f 3¢ f4e f5¢ 6 f7¢f8ef9ef10ef1le 12«13

10. Following the above methodology, we develop the ontology structure for the following

subsequent concepts:

Table19: List of subsequent concepts

CONCEPT CONCEPT FEATURE BOOLEAN EQUATION
NAME
HeroBikes { hasMake" } > 2 C (HeroBikes):
{ hasEngineCapacity* } = '3 {f2e¢ f3ef4ef5ef6efT7ef8ef
{ hasPower®} > "4 9e¢ 10« f'11 12« 14}

{ hasPrice*} > f'5

{ hasFuelTankCapacity" } = f'6
{ hasMileage"} = f'7

{ hasBrakes"} = f'8

{ hasWeight'} > f'9

{ hasWheelType*} > f 10

{ haslgnition"} > " 11

{ hasGears"} > " 12

{ hasMake" = Hero} - f' 14
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BajajBikes

{ hasMake"} > "2

{ hasEngineCapacity"} = '3
{ hasPower"} > "4

{ hasPrice"} > f'5

{ hasFuelTankCapacity*} = 6
{ hasMileage*} = 7

{ hasBrakes"} > '8

{ hasWeight'} = 9

{ hasWheelType*} > 10

{ haslgnition"} = f 11

{ hasGears"} > f"12

{ hasMake" = Bajaj} = f' 15

C (BajajBikes):
{f2ef3ef4ef5¢f6ef7ef8ef
9« 10+ f11e f12 15}

RoyalEnfieldBikes

{ hasMake"} > "2

{ hasEngineCapacity"} = '3

{ hasPower"} > "4

{ hasPrice*} > f'5

{ hasFuelTankCapacity" } = f'6
{ hasMileage*} > f'7

{ hasBrakes"} > '8

{ hasWeight'} > f'9

{ hasWheelType*} > f 10

{ haslgnition"} > " 11

{ hasGears"} > " 12

{ hasMake" = RoyalEnfield} = f*
16

C (RoyalEnfieldBikes):
{f2e f3e¢f4ef5¢6f6ef7ef8ef
9e f 10 11« 12«16}

YamahaBikes

{ hasMake" } > 2

{ hasEngineCapacity* } = f'3
{ hasPower™} > "4

{ hasPrice*} > f'5

{ hasFuelTankCapacity" } = f'6
{ hasMileage™} = 7

{ hasBrakes"} - f'8

{ hasWeight'} > ' 9

{ hasWheelType*} > f 10

{ haslgnition"} > " 11

{ hasGears"} > " 12

{ hasMake" = Yamaha } > 17

C (YamahaBikes):
{f'2¢ f3cf4ef5¢f6ef7ef8ef
9e f710e 11 12 « 17}

TVSBikes

{ hasMake" } > 2

{ hasEngineCapacity* } = '3

{ hasPower®} > "4

{ hasPrice*} > f'5

{ hasFuelTankCapacity" } = f'6
{ hasMileage"} = f'7

{ hasBrakes"} = f'8

{ hasWeight'} > ' 9

{ hasWheelType*} > f 10

{ haslgnition"} > " 11

C (TVSBikes):
{f2e f3e¢f4ef5¢6f6ef7ef8ef
9« 10« f'11+ 12+ 18}
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{ hasGears"} > f"12
{ hasMake"= TVS } > ' 18

HondaBikes { hasMake"} > "2 C (HondaBikes):
{ hasEngineCapacity"} = '3 {f2e f3e¢f4ef5¢6f6ef7ef8ef
{ hasPower"} > "4 9e¢ f710e f 11 12 + 19}

{ hasPrice"} > f'5

{ hasFuelTankCapacity*} = 6
{ hasMileage*} = 7

{ hasBrakes"} > '8

{ hasWeight'} = 9

{ hasWheelType*} > 10

{ haslgnition"} = f 11

{ hasGears"} > f"12

{ hasMake" = Honda} - " 19

Fig. 49: Modified Ontology structure

0,1

.M 1,2
Engine 1,3
Capacity
1,4 L5
FuelTank
Capacity
2,2-2,8

19 1,11
1,7 1,1 . 1,1
1.8 Wheel
Mileage Brakes
2,1
Named
Bikes

31 3,2 3,3 3.4 3,5 3,6 3.7
Royal
Hero Honda Hero Bajaj Enfield Yamaha Honda
Bikes Bikes Bikes Aike Bikes Bikes
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Table20: Modified Location map

CONCEPT ADDRESS CONCEPT FEATURE
Thing (0, 1) X
Bikes (1, 1) Flef2e f3ef4efS5ef6ef7ef8et9ef10ef11ef12
Make (1, 2) f2
EngineCapacity (1,3) | f'3
Power (1, 4) f 4
Price (1, 5) f'5
FuelTankCapacity (1, 6) | f'6
Mileage (1, 7) 7
Brakes (1, 8) f'8
Weight (1, 9) f'9
WheelType (1, 10) f 10
Ignition (1,11) fr11
Gears (1,12) f 12

NamedBikes (2, 1) Flef2e f3ef4ef5ef6ef7ef8ef9e 10 1112

HeroHonda (2, 2) ff2 .13

Hero (2, 3) ff2.f14
Bajaj (2, 4) ff2.f15
RoyalEnfield (2, 5) ff2.f16
Yamaha (2, 6) ff2.f17
TVS (2,7) 2 - r18
Honda (2, 8) ff2.f19

HeroHondaBikes (3,1) |f2e 3« f4s f5¢ f6e f7 891011+ f12f13

HeroBikes (3, 2) ff2ef3ef4ef5ef6ef7ef8ef9ef10ef11ef12-1(14

BajajBikes (3, 3) f2e f3efdef5-f6ef7ef8sFf0ef10sF1le 1215

RoyalEnfieldBikes (3,4) | f 2 f 3¢ f4e f5¢ 6 f7¢f8ef9ef10ef1le 12« {16

YamahaBikes (3, 5) ff2ef3ef4ef5ef6ef7ef8ef9e 101112+ 17

TVSBikes (3, 6) f2ef3ef4ef5ef6ef7ef8ef9e 101112+ (18

HondaBikes (3, 7) ff2ef3ef4ef5ef6ef7ef8ef9e 101112+ (19

11. Concept encountered: Combo with concept features:
{hasBrakes"} > '8
{hasBrakes™ = Combo } = ' 20

(a.) This can be represented as a Boolean equation as:
C (Combo): {8+ f 20}

(b.)Matching the above Boolean equation with concepts Thing, Bikes, Make,
EngineCapacity, Power, Price, FuelTankCapacity, Mileage, Brakes, Weight, WheelType,
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Ignition, Gears and NamedBikes in the location map. It is then found that C (Combo): {
f'8+ £ 20 } matches C (Brakes): { f* 8}, thus Combo is a sub-concept of Brakes.

(c.) The location of new concept Combo is (2, 9). The new concept is added to the location
(2, 9) in location map as below:

Fig. 50: Modified Ontology structure

0,1
ell : e
- N
Capacity 16 1.9 11 '
1,4 : 1,7 1,1 .
L8 Wheel
FueITa_nk Mileage Brakes
Capacity
2,2-2,8
See Fig- 21
Named
Bikes

2,9

31 3.2 3,3 5,4 3,5 3,6 3,7
Royal
Hero Honda Hero Bajaj Enficld Yarmaha Honda
Bikes Bikes Bikes Bike Bikes Bikes

Table21: Modified Location map

CONCEPT ADDRESS CONCEPT FEATURE

Thing (0, 1) X

Bikes (1, 1) Tlef 2 30 4o 5678910 1112

¥

Make (1, 2)

¥

EngineCapacity (1, 3)

i

Power (1, 4)

T+

FuelTankCapacity (1, 6)

¥

Mileage (1, 7)

¥

Brakes (1, 8)

f1
f2
f3
fa
Price (1, 5) f'5
6
7
f'8
f9

¥

Weight (1, 9)

WheelType (1, 10) f 10

Ignition (1,11) 11

Gears (1,12) 12

NamedBikes (2, 1) flef2e f3efd4e f5¢f6ef7ef8ef9ef10ef11e (12

HeroHonda (2, 2) ff2.f13

Hero (2, 3) ff2.f14
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Bajaj (2, 4) f2 .15
RoyalEnfield (2, 5) ff2.f16
Yamaha (2, 6) ff2.f17
TVS (2,7) f2 - 118
Honda (2, 8) ff2.f19

HeroHondaBikes (3,

1) |[f2e f3efd4e f5ef6e 789101112« 13

HeroBikes (3, 2)

f2e 3¢ 4 f5¢f6ef7ef8ef9ef10ef11ef12.(14

BajajBikes (3, 3)

f2e 3¢ 4 f5ef6ef7ef8e 9101112+ (15

RoyalEnfieldBikes (3, 4)

f2e f 34 f5¢f6ef7«f8ef9ef10e 111216

YamahaBikes (3, 5)

72 f 3¢ f4e f'5¢ f6ef7ef8e 9 101112+ 17

TVSBikes (3, 6)

f2e f 3¢ 4 f5ef6ef7ef8e 9101112+ 18

HondaBikes (3, 7)

f2e 3¢ f4ef5ef6ef7ef8ef9e 10 f11e 12+ 19

Combo (2, 9)

8«20

12. Following the above methodology, we develop the ontology structure for the following
subsequent concepts:

Table22: List of subsequent concepts

CONCEPT CONCEPT FEATURE BOOLEAN EQUATION
NAME
DiskBrakes {hasBrakes" } > '8 C (DiskBrakes): { f'8 « f 21}
{hasBrakes’ = DiskBrakes } = ' 21
DrumBrakes {hasBrakes" } > '8 C (DrumBrakes): { f'8 « 22}
{hasBrakes” = DrumBrakes } = f" 22
Alloy {hasWheelType" } > ' 10 C (Alloy): {10 » 23}
{hasWheelType* =Alloy} > f* 23
WireSpoke {hasWheelType" } > ' 10 C (WireSpoke): {710 « 24}
{hasWheelType* = WireSpoke} = ' 24
Self {haslgnition” } > ' 11 C (Self): {f"11 « £ 25}
{haslgnition” = Self} > f' 25
Kick {haslgnition” } > ' 11 C (Kick): {f'11 « 26}
{haslgnition” = Kick} > " 26
6 {hasGears™ } > " 12 C(6):{f12 « f 27}
{hasGears’" =6} - ' 27
5 {hasGears”™ } > " 12 C():{f12 - 28}
{hasGears" =5} - " 28
4 {hasGears™ } > " 12 C@4):{f12 « 29}
{hasGears’ =4} - ' 29
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Fig. 51: Modified Ontology structure

Engine 1,3
Capacity
I4

a1 3,2 3,3 3,4 3,5 3,6 3.7
Rovyal
Hero Honda Hero Bajaj Enficld Yamaha Handa
Bikes Bikes Bikes Rike Bikes Bikes

Table23: Modified Location map

CONCEPT ADDRESS CONCEPT FEATURE

Thing (0, 1) X

Bikes (1, 1) Tlef 2 £ 3 f4e 'S5 6789101112

¥

Make (1, 2)

¥

EngineCapacity (1, 3)

4

Power (1, 4)

T+

FuelTankCapacity (1, 6)

¥

Mileage (1, 7)

¥

Brakes (1, 8)

+

f1
f2
f3
fa
Price (1, 5) f'5
6
7
f'8
f9

Weight (1, 9)

WheelType (1, 10) f 10

Ignition (1,11) 11

Gears (1,12) f12

NamedBikes (2, 1) flef2e 3 f4e 5671819101112

HeroHonda (2, 2) ff2.f13

Hero (2, 3) ff2.f14
Bajaj (2, 4) ff2+f15
RoyalEnfield (2, 5) ff2.f16
Yamaha (2, 6) ff2.f17
TVS (2, 7) 2 - 18
Honda (2, 8) ff2.f19

HeroHondaBikes (3,1) |[f2« f' 3¢ ffde f5¢ 6 f7 890 f10 1l f12 « 13

HeroBikes (3, 2) ff2ef3ef4ef5ef6ef7ef8ef9ef10ef11ef12-f14

BajajBikes (3, 3) f2e f3e fdef5ef6ef7ef8ef9ef10sf1le 12+ f15
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RoyalEnfieldBikes (3, 4)

f2e f 34 f5ef6e 789101112 (16

YamahaBikes (3, 5)

f2e 3¢ 4 f5ef6e 789101l 12+ {17

TVSBikes (3, 6)

f2e '3 4 f5ef6e 78910111218

HondaBikes (3, 7)

f2e 3 4 f5ef6ef7ef8e 9101112+ 19

Combo (2, 9) '8« 120
DiskBrakes (2, 10) 8 - ral
DrumBrakes (2, 11) 8122

Alloy (2, 12) 10 - £ 23
WireSpoke (2, 13) f10 « 24

Self (2, 14) 1l - £ 25

Kick (2, 15) 11 - £ 26

6 (2, 16) 12 - 27
5 (2, 17) f12 - £ 28
4(2,18) 12 - £ 29

13. Concept encountered:

Karizma(Normal)Model with concept features:

{ hasMake*} > "2

{ hasEngineCapacity” } = '3

{ hasPower*} > ' 4

{ hasPrice"} > f'5

{ hasFuelTankCapacity* } = f'6

{ hasMileage*} > f' 7

{ hasBrakes"} >
{ hasWeight" } >

'8
9

{ hasWheelType*} = ' 10

{ haslgnition" } = " 11

{ hasGears'} > f" 12

{ hasMake" = HeroHonda} = f" 13

{ hasBrakes" = Combo} = f* 20

{ hasWheelType”

= Alloy} > 23

{ haslgnition” = Self} = " 25
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{ hasGears" =5} > f" 28

(a.) This can be represented as a Boolean equation as:
C (Karizma(Normal)Model): {f'2 ¢ 73« f'd4e f'5¢ 67«18 f9e {10
e f 11 12« 13 20« 23« {25« 28}

(b.) Matching the above Boolean equation with concepts in the location map, it is found that
C (Karizma(Normal)Model) matches C (HeroHondaBikes), thus Karizma(Normal)Model
is a sub-concept of HeroHondaBikes.

(c.) The location of new concept Karizma(Normal)Model is (4, 1). The new concept is added
to the location (4, 1) in location map as below:

Fig. 52: Modified Ontology structure

Karizma
[Mormal)
Maodel
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Table24: Modified Location map

CONCEPT ADDRESS CONCEPT FEATURE
Thing (0, 1) X
Bikes (1, 1) flef2e f3efdef5ef6ef7ef8ef9ef10ef1le 12
Make (1, 2) f2
EngineCapacity (1,3) | f'3
Power (1, 4) f 4
Price (1, 5) f'5
FuelTankCapacity (1, 6) | f'6
Mileage (1, 7) 7
Brakes (1, 8) f'8
Weight (1, 9) f'9
WheelType (1, 10) f 10
Ignition (1,11) 11
Gears (1,12) f 12
NamedBikes (2, 1) fflef2e f 3¢ fd4e fSef6ef7ef8efOef10ef11ef12
HeroHonda (2, 2) ff2 .13
Hero (2, 3) ff2.114
Bajaj (2, 4) ff2.f15
RoyalEnfield (2, 5) ff2.f16
Yamaha (2, 6) ff2.f17
TVS (2, 7) 2 . 18
Honda (2, 8) ff2.f19

HeroHondaBikes (3, 1)

ff2ef3ef4ef5ef6ef7ef8ef9ef10ef11ef12+ (13

HeroBikes (3, 2)

ff2ef3ef4ef5ef6ef7ef8ef9ef10ef11ef12-1(14

BajajBikes (3, 3)

ff2ef3ef4ef5ef6ef7ef8ef9e 10111215

RoyalEnfieldBikes (3, 4)

f2e f3cf4ef5¢f6e 7«89 (10 f1112-1(16

YamahaBikes (3, 5)

ff2ef3ef4ef5ef6ef7ef8ef9ef10e (111217

TVSBikes (3, 6)

f2e 3 4ef5¢f6efT7e 8910111218

HondaBikes (3, 7)

f2e 3 4e f5¢f6efT7ef8ef9e 10111219

Combo (2, 9) 8 « £20
DiskBrakes (2, 10) ff'8.f21
DrumBrakes (2, 11) 8«22
Alloy (2, 12) 10 - £ 23
WireSpoke (2, 13) 710 « 24
Self (2, 14) 11 - £ 25
Kick (2, 15) 11 - £ 26
6 (2, 16) 12 « £ 27
52, 17) 12 - £ 28
4 (2, 18) 12 « 29
Karizma(Normal)Model | f'2¢ £ 3¢ f4e f5¢ f6e 7+ f8e f9e f10e f 1l f12 ¢« 13
4, 1) 20 123 25+ 28
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14. Concept encountered: Karizma(ZMR)Model with concept features:
{ hasMake*} > ' 2
{ hasEngineCapacity” } = '3
{ hasPower"} > f' 4
{ hasPrice’} > f'5
{ hasFuelTankCapacity* } = f' 6
{ hasMileage™ } > f' 7
{ hasBrakes"} > '8
{ hasWeight"'} > f'9
{ hasWheelType*} = f 10
{ haslgnition" } > f" 11
{ hasGears"} > f" 12
{ hasMake" = HeroHonda } > f" 13
{ hasBrakes" = DiskBrakes } = 21
{ hasWheelType® = Alloy} > " 23
{ haslgnition” = Self} > f* 25
{ hasGears" =5} > f" 28

(a.) This can be represented as a Boolean equation as:
C (Karizma(ZMR)Model): {f 2+ f3e f'de f5¢ f6e f7¢f8sf9e 10
11 « 712 o f13 21« £23« 725 « {28}

(b.) Matching the above Boolean equation with concepts in the location map, it is found that
C (Karizma(ZMR)Model) matches C (HeroHondaBikes), thus Karizma(ZMR)Model is a
sub-concept of HeroHondaBikes and a brother concept of Karizma(Normal)Model.

(c.) The location of new concept Karizma(ZMR)Model is (4, 2). The new concept is added to
the location (4, 2) in location map as below:
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Fig. 53: Modified Ontology structure

Table25: Modified Location map

CONCEPT ADDRESS

CONCEPT FEATURE

Thing (0, 1)

X

Bikes (1, 1)

ef 2 f'3ef4e 567 f8ef9ef 10 f11ef12

Make (1, 2)

EngineCapacity (1, 3)

Power (1, 4)

Price (1, 5)

FuelTankCapacity (1, 6)

Mileage (1, 7)

Brakes (1, 8)

Weight (1, 9)

WheelType (1, 10)

Ignition (1,11)

Gears (1,12)

NamedBikes (2, 1)

flef2e f3e fde 56781910 1112

HeroHonda (2, 2) ff2.f13
Hero (2, 3) ff2.f14
Bajaj (2, 4) ff2+f15

RoyalEnfield (2, 5) ff2.f16
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Yamaha (2, 6) ff2.f17
TVS (2,7) f2 . 118
Honda (2, 8) ff2.f19

HeroHondaBikes (3, 1)

f2e 34 f5ef6ef7e 89101112+ 13

HeroBikes (3, 2)

f2e '3 4 f5¢f6e 78910 f11ef12.(14

BajajBikes (3, 3)

f2e 3¢ 4 f5¢f6ef7ef8e 9101112+ (15

RoyalEnfieldBikes (3, 4)

f2e f 34 f5¢f6e 78910111216

YamahaBikes (3, 5)

f2e 3¢ 4 f5¢f6ef7ef8e 910111217

TVSBikes (3, 6)

f2e 73 4 f5¢f6ef7ef8e 9101112+ (18

HondaBikes (3, 7)

f2e f 3¢ f4e f'5¢ f6ef7ef8e 910 f11e 12+ 19

Combo (2, 9) 8«20
DiskBrakes (2, 10) ff'8.f21
DrumBrakes (2, 11) f8.f22
Alloy (2, 12) 10 - £ 23
WireSpoke (2, 13) f10 - 24
Self (2, 14) il - 25
Kick (2, 15) ff11 - 26
6 (2, 16) 12 - 27
5(2,17) ff12 « 28
4(2,18) 12 « 29
Karizma(Normal)Model | f'2¢ £ 3¢ f4e f5¢ f6e f7 f8e f9e f10e f1le 12113
4,1) 20 723 25«28
Karizma(ZMR)Model 20 f 30 fd4ef5ef6efT7ef8efOef10efIlef120f13e
4,2) 21 23 25 « 28

15. Following the above methodology, we develop the ontology structure for the following

subsequent concepts:

Table26: List of subsequent concepts

CONCEPT NAME

CONCEPT FEATURE

BOOLEAN EQUATION

Splendor(Plus)Model

{ hasMake" } > 2

{ hasEngineCapacity* } = '3

{ hasPower™} > "4

{ hasPrice*} > f'5

{ hasFuelTankCapacity" } = f'6

{ hasMileage™} > 7

{ hasBrakes"} = f'8

{ hasWeight'} > ' 9

{ hasWheelType*} > f 10

{ haslgnition"} > " 11

{ hasGears"} > " 12

{ hasMake" = HeroHonda } = f" 13
{ hasBrakes" =DrumBrakes} = f* 22
{ hasWheelType" =WireSpoke} = f*
24

{ haslgnition” =Kick} > f* 26

C (Splendor(Plus)Model):
{f2ef3efdef5¢f6f7
ff8e f9e f110e f111e 12 ¢
13« 722 24+ 26« {29}
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{ hasGears" =4} - ' 29

Splendor(NXG)Model

{ hasMake"} > "2

{ hasEngineCapacity* } - '3

{ hasPower*} > "4

{ hasPrice*} > f'5

{ hasFuelTankCapacity*} = ' 6

{ hasMileage*} = 7

{ hasBrakes"} > '8

{ hasWeight'} > f'9

{ hasWheelType*} > " 10

{ haslgnition"} = f"11

{ hasGears"} > f"12

{ hasMake* = HeroHonda } - f* 13
{ hasBrakes" =DrumBrakes} > 22
{ hasWheelType" =Alloy} - 23
{ haslgnition" =Kick} = 26

{ hasGears" =4} > 29

C (Splendor(NXG)Model):

{2 f3efdef5¢f6ef7e
ff8e £f9e f110e f'11e 12 ¢
13« 23« 23126129}

Splendor(Super)Model

{ hasMake"} > ' 2

{ hasEngineCapacity* } = '3

{ hasPower"} > "4

{ hasPrice*} > f'5

{ hasFuelTankCapacity* } = f'6

{ hasMileage*} > f'7

{ hasBrakes"} = f'8

{ hasWeight'} > ' 9

{ hasWheelType*} > f 10

{ haslgnition"} > " 11

{ hasGears"} > " 12

{ hasMake" = HeroHonda } = f" 13
{ hasBrakes" =DrumBrakes} = f* 22
{ hasWheelType* =Alloy} - " 23
{ haslgnition" =Self} = ' 25

{ hasGears" =4} - ' 29

C (Splendor(Super)Model):

{2 f3ef4ef5¢f6eFf7e
ff8e £79e f110e f1l1e 12 «f
13 722 23 25«29}

Splendor(Pro)Model

{ hasMake" } = 2

{ hasEngineCapacity* } = '3

{ hasPower™} > "4

{ hasPrice*} > f'5

{ hasFuelTankCapacity" } = f'6

{ hasMileage™} > 7

{ hasBrakes"} = f'8

{ hasWeight'} > ' 9

{ hasWheelType*} > f 10

{ haslgnition"} > " 11

{ hasGears"} > " 12

{ hasMake" = HeroHonda} = f" 13
{ hasBrakes" = DrumBrakes} - " 22
{ hasWheelType* = Alloy} > ' 23
{ haslgnition® = Self} = " 25

{ hasGears” = 4} > ' 29

C (Splendor(Pro)Model):
{f2ef3efdef5¢f6f7
ff8e f9e f110e f111e 12 ¢
13¢ 22+ 23« 25«29}

PassionProModel

{ hasMake" } > 2

C (PassionProModel):
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{ hasEngineCapacity* } - '3

{ hasPower*} > "4

{ hasPrice*} > f'5

{ hasFuelTankCapacity"} = f' 6

{ hasMileage*} = 7

{ hasBrakes"} > '8

{ hasWeight'} > f'9

{ hasWheelType*} > 10

{ haslgnition"} = f 11

{ hasGears"} > f"12

{ hasMake* = HeroHonda } - " 13
{ hasBrakes" = Combo} - f* 20

{ hasWheelType* = Alloy} = ' 23
{ haslgnition® = Self} > " 25

{ hasGears" = 4} > ' 29

{2 f3efdef5¢f6ef7e
ff8e f'Oe f110e f'11e 12 ¢ f
13« 20« 23+ 125¢129}

CD-DawnModel

{ hasMake"} > "2

{ hasEngineCapacity"} = '3

{ hasPower"} > "4

{ hasPrice*} > f'5

{ hasFuelTankCapacity* } = f'6

{ hasMileage*} > f'7

{ hasBrakes"} > '8

{ hasWeight'} > f'9

{ hasWheelType*} > f 10

{ haslgnition"} > " 11

{ hasGears"} > " 12

{ hasMake" = HeroHonda } = f" 13
{ hasBrakes" = DrumBrakes} - f" 22
{ hasWheelType* = WireSpoke} > f*
24

{ haslgnition” = Kick} = f" 26

{ hasGears" =4} - ' 29

C (CD-DawnModel):

{2 f3efdef5¢f6ef7e
ff8e f O f 10 f1l1 12 «f
13 722 240126129}

CD-DeluxeModel

{ hasMake" } > 2

{ hasEngineCapacity* } = '3

{ hasPower™} > "4

{ hasPrice*} > f'5

{ hasFuelTankCapacity" } = f'6

{ hasMileage™} = 7

{ hasBrakes"} = f'8

{ hasWeight'} > ' 9

{ hasWheelType*} > f 10

{ haslgnition"} > " 11

{ hasGears"} > " 12

{ hasMake" = HeroHonda } = f" 13
{ hasBrakes" = DrumBrakes} - " 22
{ hasWheelType* = Alloy} > ' 23
{ haslgnition" =Kick} = f* 26

{ hasGears” = 4} > ' 29

C (CD-DeluxeModel):
{f2ef3efdef5¢f6f7
ff8e f'9e f110e f111e 12 ¢
13¢ 22+ 23« 26«29}

Glamour(Normal)Model

{ hasMake" } > 2
{ hasEngineCapacity* } = '3

C (Glamour(Normal)Model):
{f2ef3efdef5¢f6ef7
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{ hasPower"} > "4

{ hasPrice"} > f'5

{ hasFuelTankCapacity"} = ' 6
{ hasMileage*} > 7

{ hasBrakes"} > '8

{ hasWeight'} > f'9

{ hasWheelType*} > 10

{ haslgnition"} = f"11

{ hasGears"} > f"12

{ hasMake* = HeroHonda } - " 13
{ hasBrakes" =Combo} - f*20

{ hasWheelType" =Alloy} > 23
{ haslgnition® = Self} > " 25

{ hasGears" = 4} > ' 29

ff8e f'Oe f10e fT11e 12 ¢
13« 20« 23125 ¢129}

Glamour(PGMFi)Model

{ hasMake"} > "2

{ hasEngineCapacity"} = '3

{ hasPower*} = "4

{ hasPrice*} > f'5

{ hasFuelTankCapacity* } = f'6
{ hasMileage*} > f'7

{ hasBrakes"} > '8

{ hasWeight'} > f'9

{ hasWheelType"} = ' 10

{ haslgnition"} > " 11

{ hasGears"} > " 12

{ hasMake" = HeroHonda } = f" 13
{ hasBrakes" =Combo} = f"20

{ hasWheelType* =Alloy} - f"23
{ haslgnition® = Self} = " 25

{ hasGears” = 4} > ' 29

C (Glamour(PGMFi)Model):

{2 f3efdef5¢f6ef7e
ff8e £ Oe f110e f'11e 12 ¢ f
13« 20« 23 25«29}

AchieverModel

{ hasMake" } > 2

{ hasEngineCapacity* } = '3

{ hasPower™} > "4

{ hasPrice*} > f'5

{ hasFuelTankCapacity* } = f'6
{ hasMileage™} = f'7

{ hasBrakes"} = f'8

{ hasWeight'} > ' 9

{ hasWheelType*} > f 10

{ haslgnition"} > " 11

{ hasGears"} > " 12

{ hasMake" = HeroHonda } = f" 13
{ hasBrakes" =Combo} = f"20

{ hasWheelType* =Alloy} - 23
{ haslgnition” = Self} = " 25

{ hasGears" = 5} > ' 28

C (AchieverModel):
{f2ef3efdef5¢f6f7
ff8e f9e f110e f111e 12 ¢
13« 20 23« 25«28}

CBZXtremeModel

{ hasMake" } > 2

{ hasEngineCapacity* } = '3
{ hasPower*} > "4

{ hasPrice’} > f'5

C (CNzZXtremeModel):
{f2ef3efdef5¢f6f7
ff8e f9e ff10e f111e f12 ¢
13« 20« f23 125 +128}
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{ hasFuelTankCapacity"} = f' 6

{ hasMileage*} > 7

{ hasBrakes"} > '8

{ hasWeight'} > f'9

{ hasWheelType*} > " 10

{ haslgnition"} = f"11

{ hasGears"} > f"12

{ hasMake* = HeroHonda } - " 13
{ hasBrakes" = Combo} - f* 20

{ hasWheelType* = Alloy} = ' 23
{ haslgnition® = Self} > " 25

{ hasGears" = 5} - ' 28

HunkModel

{ hasMake"} > "2

{ hasEngineCapacity"} = '3

{ hasPower*} = "4

{ hasPrice"} > f'5

{ hasFuelTankCapacity*} = 6

{ hasMileage*} > f'7

{ hasBrakes"} > '8

{ hasWeight'} > f'9

{ hasWheelType"} = ' 10

{ haslgnition"} > f"11

{ hasGears"} > " 12

{ hasMake" = HeroHonda } = f" 13
{ hasBrakes" = Disk} > " 21

{ hasWheelType* = Alloy} > ' 23
{ haslgnition" =Self} = ' 25

{ hasGears” =5} - f' 28

C (HunkModel):

{2 f3efdef5¢f6ef7e
f'8e f'Oe ff10e ff1l1e 12 «f
13« 21« 23 25¢128}
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Karizma
{Mormal)

Karizma
(ZMR)
Model

Fig. 54: Modified Ontology structure

4,14

4,13
CBZ
Ktreme
Model

Glamour
(PFMFi)
Model

Splendor
(N¥G) Maodel

4,11
Achiever
Model

4,10

Glamaur
(Normal)
Model

Table27: Modified Location map

CONCEPT ADDRESS

CONCEPT FEATURE

Thing (0, 1)

X

Bikes (1, 1)

ef 2e '3 4o f'5e f6e {7 8910 f1lef12

Make (1, 2)

EngineCapacity (1, 3)

Power (1, 4)

Price (1, 5)

FuelTankCapacity (1, 6)

Mileage (1, 7)

Brakes (1, 8)

Weight (1, 9)

WheelType (1, 10)

Ignition (1,11)

f11

Gears (1,12)

f12

NamedBikes (2, 1)

flef2e f3efde 56781910 1112

HeroHonda (2, 2)

ff2 .13

Hero (2, 3) ff2.f14
Bajaj (2, 4) ff2+f15
RoyalEnfield (2, 5) ff2.f16
Yamaha (2, 6) ff2.f17
TVS (2, 7) 2 - 18
Honda (2, 8) ff2.f19

HeroHondaBikes (3, 1)

f2e '3 4 f5¢f6e 789101112+ (13

HeroBikes (3, 2)

f2e 34 f5¢f6e 78910 f11(12-(14

BajajBikes (3, 3)

f2e '3 4 f'5¢ f6e 78910111215

RoyalEnfieldBikes (3,
4)

ff2e '3 f4e f5¢f6e 78910111216

YamahaBikes (3, 5)

f2e 3 4 f5¢f6e 789101112+ {17
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TVSBikes (3, 6)

f2e 3¢ 4 f5ef6e 789101112+ (18

HondaBikes (3, 7)

f2e 3¢ 4 f5ef6e 789101112+ (19

Combo (2, 9) f'8 « 20
DiskBrakes (2, 10) | '8 « f 21
DrumBrakes (2, 11) 8122
Alloy (2, 12) 10 - £ 23
WireSpoke (2, 13) f10 « 24
Self (2, 14) il - 25
Kick (2, 15) 1l - £ 26
6 (2, 16) 12 « 27
5(2,17) f12 - £ 28
4(2,18) 12 « 29
Karizma(Normal)Model | f2¢ 3¢ fd4e f5¢ f6e 7 f8ef0e 10 f1lef12ef13¢
4,1) 720 723 25 ¢« 28
Karizma(ZMR)Model | f2¢ £ 3¢ f4e f5¢ f6e f7ef8ef9ef10eflle 12113
(4, 2) 21« £23+ £25 « £28
Splendor(Plus)Model |2 f 3 f4e f5¢ f6ef7cf8efOef10efllef12sf13s
4, 3) 22« £24+ £26 « £29
Splendor(NXG)Model |2 f3e f 4 f5¢ f6ef7cf8efOef10efllefl2sf13s
(4, 4) 23+ 23+ 26 « 29
Splendor(Super)Model | 72 f3e f4e f5¢ f6e f7cf8ef9ef10efllefl2sf13s
(4, 5) 22« £23¢ 25 « £29
Splendor(Pro)Model | f 2+ f3e f4e f5¢ 6 780 f10sf1lesf12¢f13
(4, 6) 22« 23+ £25 « 29
PassionProModel 720 3¢ f4e f5ef6efT7ef8ef9ef10ef11ef12ef13e
4,7) 20« 23+ £25 « £29
CD-DawnModel ff2ef3efdefS5efefT7ef8ef9e f10ef1le 12«13
(4, 8) 22« 24 £26 + 29
CD-DeluxeModel ff2ef3efdefS5efefT7ef8ef9e f10ef1le 12«13
(4, 9) 22« £23+ £26 « 29
Glamour(Normal)Model | f 2« f 3 ff4e f5¢ f6e 7 f8ef0e 101l f12+f13¢
(4, 10) 20« £23+ £25 « £29
Glamour(PGMFi)Model | f 2+ f 3¢ f4e f5¢ f6e 7 f8ef9ef10ef1lef12¢ 13-
(4, 11) 20« £23+ £25 « £29
AchieverModel 720 3¢ f4e f5ef6efT7ef8ef9ef10ef11ef12ef13e
(4, 12) 20 £23+ £25 « 28
CBZzXtremeModel ff2ef3efdefSefefT7ef8ef9e f10ef1le 12«13
(4, 13) 20 £23+ £25 « 28
HunkModel ff2ef3efdefSefefT7ef8ef9e f10ef1le 12«13
(4, 14) f21e £23+ £25 « £28
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16. So building the ontology structure for all remaining concepts, based on the above

methodology:

Table28: List of subsequent concepts

CONCEPT NAME

CONCEPT FEATURE

BOOLEAN EQUATION

ImpulseModel { hasMake" = Hero} > " 14 C (ImpulseModel):
{ hasBrakes" =Combo} - f"20 {f2ef3efdef5¢f6e
{ hasWheelType* = Alloy} = ' 23 ff7¢ £8e £f'9e 10 11
{ haslgnition® = Self} > " 25 ff12 « 14 20 23 f
{ hasGears" =5} > 28 25 « 28}

CT100Model { hasMake" = Bajaj} > f' 15 C (CT100Model):

{ hasBrakes" = DrumBrakes} = 22
{ hasWheelType* = WireSpoke} > f*

24
{ haslgnition® = Kick} > f* 26
{ hasGears’ = 4} > ' 29

{2 f3efdef5:f6e
f*7¢ 8¢ ff9e f10e 11
f12 « f115¢ 722« 24
26 « £°29}

Pulsar135LSModel

{ hasMake" = Bajaj} > f" 15

{ hasBrakes" =Combo} - 20

{ hasWheelType* = Alloy} > ' 23
{ haslgnition” = Self} = " 25

{ hasGears” = 5} > " 28

C (Pulsar135LSModel):
{23456
f'7¢f8ef9ef10e 11
f12 « 115 20 23
25 « 728}

Pulsar150DTS-iModel

{ hasMake" = Bajaj} = f'15

{ hasBrakes® =Combo} = f"20

{ hasWheelType* = Alloy} > ' 23
{ haslgnition® = Self} = " 25

{ hasGears” = 5} > " 28

C (Pulsar150DTS-iModel):
{2 f3efdef5¢f6e
ff7¢ 8 f9e 10 11
ff12 « 115 20 23 f
25 « 728}

Pulsar180DTS-iModel

{ hasMake" = Bajaj} = f'15

{ hasBrakes" =Combo} = f"20

{ hasWheelType* = Alloy} > " 23
{ haslgnition” = Self} = " 25

{ hasGears” = 5} > " 28

C (Pulsar180DTS-iModel):
{f2ef3efdef5¢f6e
ff7¢ 8 f9e f10e 11
12 « 15 20 23 f
25 « 728}

Pulsar220DTS-iModel

{ hasMake" = Bajaj} = f' 15

{ hasBrakes" =DiskBrakes} - f"21
{ hasWheelType* = Alloy} > ' 23
{ haslgnition” = Self} = " 25

{ hasGears”" = 5} > " 28

C (Pulsar220DTS-iModel):
{f2ef3efdef5¢f6e
ff7¢ 8 £ 9e 10 11
12 « 115 21 23 f
25 « 728}

Avenger220DTS-iModel

{ hasMake" = Bajaj} = f'15

{ hasBrakes" =Combo} = f"20

{ hasWheelType* = Alloy} > ' 23
{ haslgnition” = Self} = " 25

{ hasGears" = 5} > ' 28

C (Pulsar220DTS-iModel):
{f2ef3efdef5¢f6e
ff7¢ 8 £ 9e 10« 11
12 « f115¢ 20 £23 f
25 « 28}

Discover135Model

{ hasMake" = Bajaj} = f'15
{ hasBrakes” =Combo} - f'20

C (Pulsar220DTS-iModel):
{f2ef3efd4ef5:f6¢

Magendra Singh

M.Tech- Software Engineering
Delhi Technological University

163




Ontology development Methodology
- by Magendra Singh

{ hasWheelType" = Alloy} = ' 23 ff7¢ £8e £f9e f10e 11

{ haslgnition® = Self} > " 25 ff12 « f115¢ 20« £f723¢ f
{ hasGears" = 4} > ' 29 25 « £729}
Discover125Model { hasMake" = Bajaj} > f' 15 C (Pulsar220DTS-iModel):

{ hasBrakes" = DrumBrakes} - f'22 | { f2¢ f 3+ f4s f'5¢ f6
{ hasWheelType* = Alloy} = ' 23 ff7¢ £8e £f'9e 10 11

{ haslgnition® = Self} > " 25 12 « f115¢ 22« 23
{ hasGears"= 5} = ' 28 25 « £28}
Discover100Model { hasMake" = Bajaj} > f' 15 C (Pulsar220DTS-iModel):

{ hasBrakes" = DrumBrakes} - f'22 | { f2¢ f 3+ f4s f'5¢ f6
{ hasWheelType* = Alloy} = ' 23 ff7¢ f8e £f79e 10 11

{ haslgnition® = Self} > " 25 12 « f115¢ 22« 23 f
{ hasGears" = 4} - ' 29 25 « £729}
Platinal00Model { hasMake" = Bajaj} > f' 15 C (Pulsar220DTS-iModel):

{ hasBrakes" = DrumBrakes} > f'22 | { f2¢ f 3+ f4s f'5¢ f6
{ hasWheelType" = Alloy} = 23 ff7¢ £8e £f79e 10 11

{ haslgnition” = Kick} > " 26 12 « f15¢ 22« 23 f
{ hasGears”" = 4} > 29 26 729}
Duke200Model { hasMake" = Bajaj} = f'15 C (Pulsar220DTS-iModel):

{ hasBrakes" =DiskBrakes} > f'21 | { f 2 3¢ f4s 5+ (6
{ hasWheelType* = Alloy} > " 23 f7¢ 8 ff9ef 10 f11e

{ haslgnition” = Self} = " 25 f12 « f115¢ 21« 23 f
{ hasGears” = 6} > f* 27 25 « 727}
BulletElectraTwinspark | { hasMake” = RoyalEnfield} > f'16 | C

Model { hasBrakes" = Combo} = f' 20 (BulletElectraTwinsparkModel):
{ hasWheelType" = Wirespoke} > f | { 2+ f' 3¢ f4e f5¢ 6
24 f77¢ 8¢ fOe f10e f11-
{ haslgnition® = Self} = " 25 f12 « 116 20 24+ f
{ hasGears” = 5} > ' 28 25 « £281}

Bullet 350 Twinspark { hasMake" = RoyalEnfield} - f'16 | C (Bullet350TwinsparkModel):

Model { hasBrakes" = Combo} = f* 20 {f2ef3cf4ef5¢f60
{ hasWheelType" = Wirespoke} > f* |7« £ 8+ f 9« f 10 f11-
24 f712 « £16¢ 20 24
{ haslgnition” = Self} = " 25 25 « 728}

{ hasGears” = 5} > " 28

Bullet Electra EFI Model | { hasMake® = RoyalEnfield} = f*16 | C (BulletElectraEFIModel):

{ hasBrakes" = Combo} = f* 20 {f2ef3ecf4ef5¢f6e
{ hasWheelType" = Wirespoke} > f* |7« £ 8+ f 9« f 10 f'11-
24 f712 « £16 « 20 24« f
{ haslgnition” = Self} = " 25 25 « 28}

{ hasGears” = 5} > " 28

Bullet Electra Deluxe { hasMake" = RoyalEnfield} = f'16 | C (BulletElectraDeluxeModel):

Model { hasBrakes" = Combo} = f" 20 {f2ef3efdef5¢f6e
{ hasWheelType" = Wirespoke} > f* |77+ £ 8+ f 9 f 10 f'11-
24 f712 « £16 « 20 24« f
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{ haslgnition® = Self} > ' 25 25 « £728}
{ hasGears" =5} > ' 28
Royal Enfield Classic 500 | { hasMake® = RoyalEnfield} > f'16 | C

Model { hasBrakes" = Combo} = f* 20

{ hasWheelType* = Wirespoke} > f*
24

{ haslgnition® = Self} > " 25

{ hasGears" =5} > ' 28

(RoyalEnfieldClassic500Model):
{f2ef3efdef5¢f6e
ff7¢ 8 f'9e 10 11
12 « 16 « 20 24 f
25 « £728}

Royal Enfield Classic 350 | { hasMake” = RoyalEnfield} = 16
Model { hasBrakes" = Combo} = f" 20

{ hasWheelType* = Wirespoke} > f*

24

{ haslgnition® = Self} > " 25

{ hasGears"= 5} > ' 28

C
(RoyalEnfieldClassic350Model):
{f2ef3efdef5¢f6e
ff7¢ £8e £f79e 10 11
12 « 16 « 20 24 f
25 « £728}

Thunderbird Twinspark | { hasMake” = RoyalEnfield} = f* 16
Model { hasBrakes" = Combo} = f" 20

{ hasWheelType* = Wirespoke} > f*

24

{ haslgnition® = Self} > " 25

{ hasGears' = 5} > ' 28

C (ThunderbirdTwinsparkModel):
{2 f3efdef5:f6e
ff7¢ 8 f9e f10e 11
12 « f16¢ 20 24+ f
25 « 28}

R15Model { hasMake" = Yamaha} > f" 17

{ hasBrakes” = DiskBrakes} - f"21
{ hasWheelType* = Alloy} > ' 23
{ haslgnition” = Self} = " 25

{ hasGears” = 6} > f* 27

C (R15Model):
{23456
f'7¢f8ef9ef10e 11
12 « £117 ¢ 21« 23« f
25 « 727}

FZModel { hasMake" = Yamaha} - f" 17

{ hasBrakes" = Combo} = f' 20

{ hasWheelType* = Alloy} > ' 23
{ haslgnition” = Self} = " 25

{ hasGears" = 5} > ' 28

C (FZModel):
{f2ef3efdef5¢f6e
ff7¢ 8 f9e 10 11
12 « 117 « 720 723« f
25 « 28}

VictorModel { hasMake" = TVS} - f"18

{ hasBrakes" = DrumBrakes} = f"22
{ hasWheelType* = Wirespoke} = f*
24

{ haslgnition” = Kick} = f' 26

{ hasGears” = 4} > " 29

C (VictorModel):
{f2¢f3efdef5¢f6e
ff7¢ 8 f9e 10 11
12 « 118 ¢ 722 240 f
26 « 29}

CBRModel { hasMake" = Honda} = f"19

{ hasBrakes" = DiskBrakes} = f* 21
{ hasWheelType* = Alloy} > ' 23
{ haslgnition” = Self} = " 25

{ hasGears” = 6} > f* 27

C (CBRModel):
{f2ef3efdef5¢f6e
ff7¢ 8 £ 9e f10e 11
12 « £19 ¢ 21 23« f
25 « 27}

ShineModel { hasMake" = Honda} - f"19

{ hasBrakes" = DrumBrakes} = f"22
{ hasWheelType* = Alloy} > ' 23

{ haslgnition” = Self} = " 25

{ hasGears” = 4} > ' 29

C (ShineModel):
{f2ef3efd4ef5ef6e
f77¢ f8¢ ffOe f10e f11-
f12 « £119 « 22« 23« f
25 « £°29}

UnicornModel { hasMake" = Honda} = f"19

{ hasBrakes" = Combo} = f* 20

{ hasWheelType* = Alloy} > ' 23
{ haslgnition® = Self} = " 25

C (UnicornModel):

{f2ef3efdef5¢f6e
ff7¢ 8 £ 9e f10e 11
712 « £119 « 20 23« f
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| { hasGears* =5} > ' 28 [ 25 « 28}

Table29: Final Location map

CONCEPT ADDRESS CONCEPT FEATURE
Thing (0, 1) X
Bikes (1, 1) flef2e f3efdef5¢f6ef7ef8ef9ef10ef1le 12
Make (1, 2) f2
EngineCapacity (1, 3) f'3
Power (1, 4) f 4
Price (1, 5) f'5
FuelTankCapacity (1,6) |6
Mileage (1, 7) 7
Brakes (1, 8) f'8
Weight (1, 9) f'9
WheelType (1, 10) f 10
Ignition (1,11) 11
Gears (1,12) f 12
NamedBikes (2, 1) fflef2e f 3¢ f4e fSefef7ef8efOef10ef1lef12
HeroHonda (2, 2) ff2 .13
Hero (2, 3) ff2.114
Bajaj (2, 4) ff2.f15
RoyalEnfield (2, 5) ff2.f16
Yamaha (2, 6) ff2.f17
TVS (2, 7) 2 . 18
Honda (2, 8) ff2.f19

HeroHondaBikes (3, 1)

f2e 34 f5¢f6efT7ef8ef9e 10111213

HeroBikes (3, 2)

ff2ef3ef4ef5ef6ef7ef8ef9ef10ef11ef12-1(14

BajajBikes (3, 3)

ff2ef3ef4ef5ef6ef7ef8ef9e 101112+ (15

RoyalEnfieldBikes (3, 4)

f2e f 3 f4ef5ef6ef7ef8ef9e 101112+ f16

YamahaBikes (3, 5)

ff2ef3ef4ef5ef6ef7ef8ef9e 101112+ (17

TVSBikes (3, 6)

f2e '3 4ef5¢f6e 78910111218

HondaBikes (3, 7)

f2e '3 f4e f5¢f6e 78910111219

Combo (2, 9) 8 « £20

DiskBrakes (2, 10) ff8.f21

DrumBrakes (2, 11) 8«22

Alloy (2, 12) 10 - £ 23

WireSpoke (2, 13) 710 « 24

Self (2, 14) 11 - £ 25

Kick (2, 15) 11 « £ 26

6 (2, 16) 12 « £ 27

52, 17) 12 - £ 28

4 (2, 18) 12 « 29
Karizma(Normal)Model | f2¢ £ 3¢ f4e f5¢ f6e 7 f8e f9e f10e f1l+ 12 ¢ 13

4, 1) « £20 23 2528

Karizma(ZMR)Model 720 3¢ f4ef5ef6ef7ef8ef9ef10ef11ef12¢f13
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4, 2) « f21+f23+125+28
Splendor(Plus)Model 720 3 f4ef5ef6ef7ef8ef9ef10ef11e (12013
@, 3) « 22« 24 26 ¢ {29
Splendor(NXG)Model | f'2e f 3¢ f4e f5¢ f6e f7+f8ef9e 10111213
4, %) « 23+ 23+ 26 ¢ {29
Splendor(Super)Model |2« f73¢ 4 f5¢ 6 7 80 f10e 1l 12« 13
(4, 5) « 22+ 23+ 25+ 29
Splendor(Pro)Model 720 30 f4ef5ef6efT7etf8efOef10ef11e (12013
(4, 6) « 22+ 23+ 25+ {29
PassionProModel 720 3 f4ef5ef6efT7ef8efOef10ef11e (12013
4,7 « 20+ 23+ 25 ¢ 29
CD-DawnModel ff2e f 3¢ fdef5ef6efT7ef8ef9ef10ef1le 1213
(4, 8) e 22« 240 26 ¢ 29
CD-DeluxeModel ff2e f 3¢ fdef5¢ef6efT7ef88ef9ef10ef1le 1213
4, 9) « 22+ 23 26+ 29
Glamour(Normal)Model |2« f 3 f4e f5¢ f6e 7 8 f9e f10e f 1l f12 ¢« 13
(4, 10) « 720 23 25+ 29
Glamour(PGMFi)Model | f2¢ £ 3¢ f4e f5¢ 6 780 f10s 1l 1213
(4, 11) « £20¢ £23+ 25« 29
AchieverModel f2ef3ef4efSef6ef7ef8etf9e f10e 1112+ 13
(4, 12) « £20¢ £23+ 25« 28
CBZzXtremeModel f2e 3¢ f4efSefefT7ef8etfOef10ef1le 1213
(4, 13) « 720 2312528
HunkModel ff2ef3efdefS5efefT7ef8ef9ef10ef1le 1213
(4, 14) e 21 23+ 25+ 28
ImpulseModel ff2e f 30 fdef5ef6ef7ef8ef0ef10ef1lef120f14
(4, 15) « £20¢ 23+ 25 ¢ 28
CT100Model ff2ef3ef4efS5efoefT7ef8ef9ef10efllef12«f
(4, 16) 15 22+ f24+ 26 + £29
Pulsar135LSModel ff2ef3ef4efS5efoefT7ef8ef9efl0eflle 12« f
4, 17) 15+ 20+ £23+ 25 « £28
Pulsar150DTS-iModel ff2ef3ef4efS5efefT7ef8ef9ef10eflle 12« f
(4, 18) 15+ 20+ £23+ 25 « 28
Pulsar180DTS-iModel ff2ef3ef4efS5efefT7ef8ef9efl0eflle 12« f
(4, 19) 15+ 20+ f23+ 25 « 28

Pulsar220DTS-iModel

f2e f 3 f4efS5ef6ef7ef8e9ef10ef11ef12¢f

(4, 20) 15+ 21« 23+ 25 « 28
Avenger220DTS-iModel | f2e £ 3¢ ffd4e f5¢ 6789 10 fllef12¢f
(4, 21) 15+ 20 £23+ 25 « 28
Discover135Model ff2e ff3efde fSef6efT7ef88efOef10efllefl12ef
(4, 22) 15+ 20 £23+ 25 « 29
Discover125Model ff2e ff3efde fSefGefT7ef8efOefl0efllefl12ef
(4, 23) 15+ 22+ 23+ 25 ¢ 28
Discover100Model ff2e ff3¢fde fSef6efT7ef8efOefl0efllefl12ef
(4, 24) 15+ 22+ 23+ £25 ¢ 29
Platina100Model ff2e f 3¢ f4ef5e¢6f6efT7ef8ef9ef10eflle 12 f
(4, 25) 15+ 22+ 23+ 26 « 29
Duke200Model ff2e ff3efde fSef6efT7ef8efOef10efllef12ef
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(4, 26) 15« f21« 23+ 12527
BulletElectraTwinspark | f'2¢ f3¢ f4e 5 f6 78 f9e f10e f1le {12+ {16
Model o 720 f'24¢ 25 ¢ 28
(4, 27)
Bullet 350 Twinspark f2ef3ef4efS5ef6ef7ef8ef9ef10ef1lef12+f16
Model o 720 f'24¢ 25 ¢ 28
(4, 28)
Bullet Electra EFI Model | 72 f 3¢ f4e f5¢ f6¢ f7 89 f10ef1lef12+f
(4, 29) 16+ 720 f24« 25« {28
Bullet Electra Deluxe ff2ef3ef4ef5ef6ef7ef8efOef10efllef12ef
Model 16+ 720 f24« 25« {28
(4, 30)
Royal Enfield Classic 500 | 2 f3e f4e f5¢ f6e f7+ f8e f9e 10 f1le 12 ¢ f
Model (4, 31) 16 20+ f24+ 25« 28
Royal Enfield Classic 350 | f'2« f 3 fde f5¢ f6e 7 f8ef9ef10efllef12¢f
Model (4, 32) 16 20+ f24+ 25« 28
Thunderbird Twinspark | 2 3¢ f4e f5¢ f6e 7+ f8e f9e 10 f1le 12 ¢
Model (4, 33) 16 20+ f24+ 25« 28

R15Model (4, 34)

f2e f3efd4ef5¢f6ef7ef8ef9ef10ef11f12
17 « 21 23« {25« {27

FZModel (4, 35)

f2e f3efdef5ef6ef7ef8ef9ef10ef11e (12
17 « 720 723+ 25+ 28

VictorModel (4, 36)

f2e f3efdef5ef6ef7ef8ef9ef10ef11e (12
18 « 22+ {24+ 26+ {29

CBRModel (4, 37)

ff2ef3efd4ef'5ef6ef7ef8ef9ef10ef11ef12
19 « /21« {23 25+ {27

ShineModel (4, 38)

ff2ef3efd4ef5¢f6ef7ef8ef9ef10ef11ef12
19 « 722 {23« 25+ (29

UnicornModel (4, 39)

f2ef3efd4ef5¢f6ef7ef8ef9ef10ef11ef12
19 « 720 723+ 25+ 28
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