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¢ Enumerations

Are used to show a fixed set of values that do not have any
properties other than their symbolic value.

Notation: <<enumeration>>

<<enumeration>> <<enumeration>> <<enumeration>>
Color Boolean Status

white False idle

black True working

red error

green

blue
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: Class Scope Operations and Attributes

« Operations or attributes that apply to the class (not at the
instances)

— like static members in C++ or Java

« We denote them by underlying them

Book

copy!D
numberOfCopies
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Derived Associations and Attributes
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« Can be calculated from other Associations/Attributes
— e.g. we can compute Person.age from Person.birthDate

* Notation: “/” —=
4 -
/employer
. ' * | 0..1
TimePeriod Employment
start:Date Person salary * Company
end:Date hame 101 1
: startDate name
— —» | /duration:Quantity age endDate

 specification:
— derived features = indicate constraints between values, not a statement of what is
calculated and what is stored
— it will make the programmer to implement it
« Implementation
— e.g. cache (e.g. the duration is store in cache for efficiency)
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. Frozen

« Constraint on an attribute or association end

— the value of the (attr. / association end) may not change during the lifetime of
the source object

— the initial value (even if null) is preserved
— typically the constructors set these values
« Constraint on an class
— all association ends and attributes associated with that class are frozen

« Frozen = Read Only
— e.g. the age (calculated) may be read-only but not frozen
— read only is not UML standard

» Notations: {frozen}, {read only}
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Aggregation and Composition

Aggregation; ouvdbpoion, cuoCWUATWON
Composition: ouykpoTnon, ouvBeon

Car <K >———— Wheels

Club k>-members 1 pgrson

- Aggregation = partOf
« But what is the difference with Association ?

— Due to vagueness “think of it as a modelling placebo” [3 amigos]
« UML supports it but with no semantics

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 7

Aggregation and Composition

Composition: a stronger variety of aggregation

the part object may belong to only one whole and the parts are
expected to live and die with the whole

 deletion of the whole ===> cascades to its parts
— but this can be also captured by multiplicity 1..1

» dependent part

— delete(X) => delete(part(X))
» exclusive part

— partOf(X), PartOf(Y) => X=Y

Clup  [>-members = pgrson aggregation

Car |@— Wheels composition

equivalent

Car Wheels 1..1 assoc
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Ve ). Aggregation and Composition
Polygon ‘—i— Point lLcenter g Circle
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)2 Collections for Multivalued Association Ends

« Multivalued end: one whose multiplicity’s upper bound > 1 (e.g. )

» Usual convention: unordered set (no order, no duplicates).
However, we can change this assumption:
— {ordered} : target objects from a list
— {bag}: duplicates allowed
— {hierarchy}: the target objects form a hierarchy
— {dag}: the target objects form a directed acyclic graph

*

3..
@ -
Polygon {ordered}

1 center P

Circle

Point
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Example: OALS Informatio
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n Model

» Reference Model for an Open Archival
Information System (OAIS), ISO information
jec
14721:2003
« OAIS ="An archive, consisting of an ?
organization of people and systems, that "
has accepted the responsibility to preserve intorproted ]| interprete
. . . . Data usinp 14+| Representatiop using
information and make it available for a Object ~[=+=P——— " information
Designated Community" l
Physical Digital
Object Object
1.
Bit
Sequence
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VE): Example: OAIS Information Model (cont)
In&lme(aﬂti n
<> 1
1 s
sl | PREed ) Rprsopiua RS -
e | Bs e
?1 ' Representation Information
Bit
Sequence Q
I ] ]
Structure Semantic Other
Information| - |information R'Tffr:ﬁs::f;l'f”
I I <|P ]
Software Standards Algorithms | |........
I—I_l
Representation Access
%eo”fgjgpeg Software
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Allow to add attributes, operations and other features to associations

Person Company
name [*employment 0..1
name
age
Person Company
name * employment 0..1
: name
age
Employment
salary
startDate
endDate

The association class adds the extra constraint that there can be only one instance
of the association class between any two participating objects

U. of Crete, Information Systems Analysis and Design
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s Association Class

/&7  Promoting an Association Class to a Full Class

Person

Company

name
age

* employment 0..1

name

Employment
salary
startDate
endDate

/employer

Person Employment

salary *

name 1 0..1

0..1

Company

startDate

age endDate

U. of Crete, Information Systems Analysis and Design

name
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Association Class

U. of Crete, Information Systems Analysis and Design

Company
name * employment *
' name
age NO!
Employment
salary This diagram cannot capture the case
startDate of a person that has worked for the
endDate same company in different periods.
/ This can be captured here.
Person Employment c
salary « g | OmPATY
name |1
ade startDate name
g endDate
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° Association Class

Other examples where the association class constraint is useful.

Person

*  knows P *

Level

PL

Person

U. of Crete, Information Systems Analysis and Design

2.." attends > *

Meeting

Role
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Another example

Order Order Line Product
1 1..% * 1
Amount: Num id: String
Object diagram:
yp1:OrderlLine mp1:Product
Amount=2 id="X"
11:Order yp2:Orderline mp2:Product
Amount=4 id="Y"
The same product (“X”)
yp3:OrderLine mp3:Product appears in two orderlines.
Amount=1 id="X How we could prohibit this?
—
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 17
® Qualified Associations
Order Order Line
1 *

Order

Product

Order Line
0..1

Conceptual Perspective:

— Amount: Num
line item

Product
* 1
Amount: Num

id: String

an interface like:

we cannot have >1 orderlines (in the same Order) about the same Product
Specification Perspective:

class Order {

public void addLineltem (Number amount, Product forProduct)
U. of Crete, Information Systems Analysis and Design

public OrderLine getLineltem (Product aProduct);

Yannis Tzitzikas, Fall 2005

18




Qualified Associations

Order Line

Order 0.1
Product ——» Amount: Num
line item

Implementation Perspective:

Class Order {
private Map _lineltems;

Similar constructs of PLs
» associative arrays, maps, dictionaries

+ e.gindava:
— public interface Map
— An object that maps keys to values. A map cannot contain duplicate keys; each
key can map to at most one value.
— The Map interface provides three collection views, which allow a map's contents to be

viewed as a set of keys, collection of values, or set of key-value mappings.
19
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Qualified Associations & Multiplicities

Order Line .
Order 1 There should be an orderline
Product line itemr Amount: Num fOI’ eVeI’] , PI’OdUCZ"
Order Order Line
Product — Amount: Num
line item
Compatible object diagram
yp1:OrderLine mp1:Product
Amount=2 id="X"
11:Order
| yp2:OrderLine mp2:Product
Amount=4 id="Y"
yp3:OrderlLine mrp3:Product
Amount=1 id="X"

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005
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): Multiple and Dynamic Classification

Classification refers to the relationship between an object and its
type.
» Single vs Multiple classification
— Single: an object belongs to one type
— Multiple: an object belongs to several types
« Static vs Dynamic classification
— Static: an object cannot change type
— Dynamic: an object can change type

Single and static classification is not very flexible for conceptual models.

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005

21

f‘ Multiple Classification

Physiotherapist
Female
>{>\ Person Nurse
Surgeon
Male Doctor 4< )
FamilyDoctor

Patient

A person can be female and patient and nurse

However the model allows persons who are both male and female.

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005
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Physiotherapist

Female ’ >

>{>\ Person Nurse

Surgeon
Male se>|< role Doct 4<
A octor
{complete} patient FamilyDoctor
\ Patient
Discriminator:

« indication of the basis of the subtyping
« all subtypes with the same discriminator are disjoint

« if a discriminator is marked by {complete} then any instance of the
superclass must be an instance of one of the sybtypes of a group
(the supertype is then called abstract).

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 23

Physiotherapist
Female ! -
>{>\ Person Nurse
Surgeon
Male se>|< role Doct 4<
octor
{complete} patient FamilyDoctor

Patient

» (Patient, Doctor)
— is anillegal object because it misses sex

» (Female, Nurse, Surgeon)
— is also illegal because it contains >1 types from the discriminator “role”

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 24




¢ Dynamic Classification

« allows objects to change type within the subtyping structure
— static classification does not

Female / Manager
Person Engineer
: Job
sex \’\
Male {complete} <<dynamic>> Salesman

» multiple-dynamic classification needs care at the implementation
perspective

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 25
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¢ Parameterized Class

C++ has the notion of parameterized class or template useful for

working with collections in a strongly typed language
i template parameter

Class Set <T> { Set -
void insert (T newElement);
void remove (T newElement);

insert(T) |«—— template class

remove(T)
T
Set ‘-1
Then we can use Set <Employee> employeeSet;
this is called bound element notations > | insert(T)
remove(T)
4
| «bind>»
Set <T::Employee> | <employee>
EmployeeSet

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 26
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¢ Interfaces and Abstract Classes in UML

method bodies

— So all of its features are abstract

— Like interfaces in Java, CORBA
* Notation: <<interface>>

Interface: a class that has only public operations with no

that are abstract.

* Notation: italics, or {abstract}

Abstract class: a class that cannot be directly instantiated.
— Typically, an abstract class has one ore more operations

— Abstract operation: an operation with no implementation.

U. of Crete, Information Systems Analysis and Design
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¢ Interfaces and Abstract Classes in UML

Interface: a class that has only public
operations with no method bodies

« Notation: <<interface>>

<<interface>>
List

equals
add
get

implementation
(provides interface)

T

Abstract class: a class that cannot be
directly instantiated.

* Notation: italics, or {abstract}

Abstract List+

——abstract class

equals

get———

abstract method

add

U. of Crete, Information Systems Analysis and Design

Yannis Tzitzikas, Fall

(no implementation)
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D: Interfaces and Abstract Classes in UML

<<interface>>
List

equals
add
get

implementation
(provides interface)

o

Abstract List<——abstract class

equals

get———

add

T

ArrayList

get

abstract method
(no implementation)

add « | overriding

U. of Crete, Information Systems Analysis and Design

Yannis Tzitzikas, Fall 2005
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Interfaces and Abstract Classes: Example

Order L <<inte.rface>> <]
i List
List ltems[*]
get
dependency

(requires interface, i.e.

<<interface>>
Collection

«~— Interface

equals
add

Abstract List+

——abstract class

equals

get——

abstract method

add

(no implementation)

it needs an instance of

dependency

(implements interface, i.e. it

the interface in order

to work)

implements the interface or

a part of the interface)

&

ArrayLi

st

get

add «———— overriding

Dependency: w.r.t. updates (if the interface changes the implementation class should change t00).

U. of Crete, Information Systems Analysis and Design
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o: Interfaces and Abstract Classes: Example
=" A more compact representation

<<interface>>
Collection
equals
add
L\l Abstract List
——— equals
n
Order N <<i iirsatlce» <]_ 4 get
List ltems[*] add
=
ArrayList
get
add
Collection
List

Order \(Q———I ArrayList |

List ltems[*]

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005

Shape
origin:Point
move(offset: Point)
resize(ratio:Real)

display()

Rectangle Circle
width:Distance radius:Distance
height:Distance resize(ratio:Real)
resize(ratio:Real) display()
display()
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®: From Responsibilities to Attributes and Operations

FraudAgent

Responsibilities

-- determine the risk of
a customer order

-- handle customer-specific
criteria for fraud

FraudAgent
?

U. of Crete, Information Systems Analysis and Design

?

When drawing a class we don’t have to show
every attribute and every operation at once.

We can choose to show only some or none of
a class’s attributes and operations.

Yannis Tzitzikas, Fall 2005 33

Organizing Attributes and Operations

To better organize long list of attributes and
operations, we can prefix each group with a
descriptive category by stereotypes

U. of Crete, Information Systems Analysis and Design

FraudAgent

<<constructor>>
new()

new(p: Policy)
<<process>>
process(o:Order)

<<query>>
isSuspect(o:Order)
isFraudulent(o:Order)
<<helper>>
validateOrder(o:Order)

Yannis Tzitzikas, Fall 2005 34




Case Study
SIS-Telos

SIS-Telos

SIS-Telos: A knowledge representation language supporting a

object oriented data model

No

operations
Features.

+ Every object has a unique system identifier and a unique logical name

» Objects are structured along three main hierarchies:

— the classification hierarchy instanceOf
— the generalization/specialization hierarchy isA
— the agaregation(attribute) hierarchy attribute

——

36




SIS-Telos and SIS

SIS-Telos
— object naming
— classification

Semantic Index System (SIS)
— DBMS functionality
— bidirectional link storage

— generalization — recursive (navigational) queries
— attribution — schema evolution at run-time
M1_Class
. §_Class
Registered —_engine _:
. Vehicle 2=
number Venhicle ‘.
: e [ s o
= - : oken —— attribut
CHPI007 >+——2—CmyCar >- —> (40:4552 oA
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 37
)2 Objects are partitioned to Individuals and Attributes
owns
Cerson >————_Car || ["arson o

| I 1 : ,‘

I I 1 I 1 I

I ! | I : |

: 1 : 1

a I R .
@ '@ Yannis From @ to 'YannisCar
myMar

Logical Names:

Individual: “Yannis”

Attribute: “owns from Person”
“myCar from Yannis”

Primitive Data Types:
Telos_String
Telos_Integer
Telos Real
Telos Time

U. of Crete, Information Systems Analysis and Design

Individual Objectl:l
Attribute Ob]'ectc>

Yannis Tzitzikas, Fall 2005
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= Instantiation/Classification

———————— -

» Every object (individual or attribute) should be classified to one of the
instantiation levels:

— Token (objects here denote atomic objects)
— S_Class (objects here denote classes, i.e. sets of atomic objects)
— M1_Class (objects here denote metaclasses, i.e. sets of sets of objects)

» Instantiation has set-membership semantics
— a Token object can be classified to a S_Class object
— a S_Class object can be classified to a M1_Class object
» Multiple Classification: an object can be classified to one or more classes

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005

39

f' InstanceOf between Individuals

Tell Individual M in M1_Class

end @

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005

I 1 _Class
|
|
Tell Individual CA in S_Class, M :
end || /!! S Class
I ,"
1 /
Tell Individual OA in Token, CA, CB : //'
end oxs
C0AS
Tell Individual OB in Token Token
end

40
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* Gereralization/Specialization (IsA) relationships

”’

& i
T

* IsA links can relate objects of the same instantiation level (except Tokens) and
same type
— individuals with individuals
— attributes with attributes
* The specialization has subset-semantics
» Multiple Specialization/Generalization
— Integrity Constraint: The IsA lattice must me acyclic
» Inheritance
— A subclasses inherits all the attributes of its superclasses
— A subclass may refine the range of an inherited attribute by specializing it

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 41

>
A

3

(]

> IsA between Individuals

””

3 <,
“Wrpgrs’

Tell Individual M1A in M1_Class isA M1B

end C 1B >

s
»__CBD
Tell Individual A in S_Class isA B,C
- / A_Class

end
o> /
Token

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 42




: Attribution

« Attributes are first class objects thus can be structured along
classification, generalization and attribution.

 Attributes may relate
— an Individual with an Individual
— an Attribute with an Individual

» The instantiation level of an attribute should be less or equal to the
minimum of the instantiation levels of its ends.

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005
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: Attributes between Individuals

/ /
Al
/
M1_Class

S_Class
AL\
/ @_A// a0 =%P> /
Token

Implicit declaration of attributes Explicit declaration of attributes
Tell Individual OA in Token Tell Attribute A4
with attribute from :OA
A4:CB to :CB
A6: OB in Token
end end

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005
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: Attributes from Attributes to Individuals

Tell Attribute a1
from :A
to B
in Token
with attribute
a2: C
end

U. of Crete, Information Systems Analysis and Design

al

a2

date

v

Telos_Date

Yannis Tzitzikas, Fall 2005 45

¢ TnstanceOf between Attributes

/-\n attribute A1 might be InstanceOf- A2 provided that the origin and the destination of A1
are instances of the origin and the destination of A2

Tell Individual M in M1_Class
with attribute
mA : MB
end

Tell Individual CA in S_Class, MA
with mA
cA :CB
end

Tell Individual OA in Token, CA
with attribute

: OC
with cA
A : OB

end

Y e o A
/ Z /) o

il
N

U. of Crete, Information Systems Analysis and Design
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)2 ISA between Attributes

, LN
*'FVER .

Attributes classes might be Isa-related provided that the origin and the destination object
of the subclass are subclasses of the origin and the destination object of the relevant

superclass

Tell Individual CC in S_Class isA CA
with attribute
A:CD
end

Tell Individual CC in S _Class isA CA
end

Tell AttributeClass B
from :CC
to :CD
in S_Class isA A from CA
end

F7T

Class

sy

U. of Crete, Information Systems Analysis and Design

Yannis Tzitzikas, Fall 2005 47

U\\

Omega” classes

Tell AttributeClass similarTo
from :Individual
to :Individual
in S_Class
with attribute
simCriterion: Telos_String
end

U. of Crete, Information Systems Analysis and Design

simCriterion
—_— Telos_String

Yannis Tzitzikas, Fall 2005 48




Modeling Example:

Static Analysis of Software

Multivalued attributes

S_Class
e OeeimedIn 2 ss )%%
7 X2 I 2
BTl atbribute
gl insta_r:ceOf
@ isA
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 49
: Modeling Example: Inheritance of Attributes
Size Gized TelHndividual Eot in S._.C.Eass .
calor . Colod . . isA ArtificialObject
\weigﬁf" with attrlbutg |
decoration : Decoration
neck : Neck
decoration A end
@ neck o :
Tell Individual Pot11 in Token, Pot
with size
: Size11
color
: Brown
weight:
: weight11
decoration
: Minoan
neck
: NeckWideOpen
end
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 50




Specialization of Inherited Attributes

hasVVariable

Variable
Software Clas ¢
hasMethod > Method

hasVariable/ . C++Va@
CCreClass >
hasPubljcMethod l
<C+Method >

hasPrivateMethod
Tell Individual C++Class Tell Attribute hasPublicMethod in S_Class
in S_Class isA SoftwareClass from :C++Class
with attribute to : C++Method
hasVariable : C++Variable in S_Class, isA hasMethod from SoftwareClass
end end
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 51

\Q&
S_Class

Tell Individual Potin S_Class, AtrtificialObjectType isA AtrtificialObject
with appearance
decoration : Decoration
with attribute
neck : Neck
end

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 52




Example

M1_Class

ossignedTo

Engogemé’h.f“~'~

> AdminTask S Class

Token

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 53

SIS-TELOS
Attribute Classification

A A

RETELL Attribute air_ba
S Cl air_bag from : Car ’

to: AirBag

[N passenger_air_ba 1 in M1_Class
' ‘ g end
' \“ 4 driver_air_bq"g Il|
'; T T T 1 RETELL Attribute passenger_air_bag
: \ : / :. from : Car
"l v ; ! \ to: AirBag
i \‘\ ' I | in S_Class
foken @ l‘, iSA air_bag
end
RETELL Attribute driver_air_bag
from : Car
to: AirBag
in S_Class
iSA air_bag
— isA end

—————— > instanceOf

—_— attribute

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 54




SIS-TELOS
The CAR example [1]

Parts

PhysicalObject

metal class level

WHEEL
i BODY |

CYLINDER

gearbox

ENGINE

isA

CAT_ENGINE

simple class level

i GEARBOX |
TRANSMISSIO

I CATALYST |

transmission

catalyst

token level

AMT-9655

ABC-12345

isA
instanceOf

attribute

GB1

gb

U. of Crete, Information Systems Analysis and Design
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PhysicalOb’ - Faits

METAY CLASE LEYEL

CAT_ENGINE

CATALYS

catalyst

SINPLE CLASE [.E\"E[.|

RETELL Individual CAR in S_Class, PhysicalObj
with Parts

wheels : WHEEL;

body :BODY;

engine : ENGINE
end CAR

RETELL Individual WHEEL in S_Class, PhysicalObj
end WHEEL

RETELL Individual BODY in S_Class, PhysicalObj
end BODY

U. of Crete, Information Systems Analysis and Design

SIS-TELOS
The CAR example[2]

with attribute
Parts : PhysicalObj
end PhysicalObj

RETELL Individual ENGINE in S_Class, PhysicalObj
with Parts

cylinder : CYLINDER;

gearbox : GEARBOX;

transmission : TRANSMISSION
end ENGINE

RETELL Individual CYLINDER in S_Class, PhysicalObj
end CYLINDER

RETELL Individual GEARBOX in S_Class, PhysicalObj
end GEARBOX

RETELL Individual TRANSMISSION in S_Class, PhysicalObj
end TRANSMISSION

RETELL Individual CAT_ENGINE in S_Class, PhysicalObj
isA ENGINE
with Parts
catalyst : CATALYST
end CAT_ENGINE

RETELL Individual CATALYST in S_Class, PhysicalObj
end CATALYST

Yannis Tzitzikas, Fall 2005 56




AMT-9855

Cylind3

ABC 12345

Catalystl
TOKEN LEVEL

SIS-TELOS
The CAR example[3]

RETELL Individual (AMT-9655) in Token, CAR
with wheels

wl : Wheell,

w2 : Wheel2;

w3 : Wheel3;

w4 : Wheel4
with body

bd : Bodyl
with engine

en : (ABC-12345)
end (AMT-9655)

RETELL Individual Wheell in Token, WHEEL
end Wheell

RETELL Individual Wheel2 in Token, WHEEL
end Wheel2

U. of Crete, Information Systems Analysis and Design

RETELL Individual Wheel3 in Token, WHEEL
end Wheel3

RETELL Individual Wheel4 in Token, WHEEL
end Wheel4

RETELL Individual Bodyl! in Token, BODY
end Bodyl

RETELL Individual (ABC-12345) in Token,CAT_ENGINE
with cylinder

cl : Cylindl,

c2: Cylind2;

c3: Cylind3;

c4: Cylind4
with gearbox

gb: GBI
with transmission

tr: Transmisl
with catalyst

ca : Catalystl
end (ABC-12345)

Yannis Tzitzikas, Fall 2005 57
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SIS-TELOS

- Example 2
TPERS
MI1_Class LivingObject - familyRelations
A
1
| ]
T +
1 ! 1
1 1
1 (8
| motherQf
| 1
fatherOf
status
A
. . Legal \
S_Class identity !
identity @ x "4 \
] 1
' ’ [
AR ~ ,’ 1 A [ 1 “
~ 1 1 1
N II l / 1 !
1 1 [
RN / ! ! ! !
” N 1 1 Il 1 'l
K N ! ! 1 1 \
1 7 T
1 ,r e ! ’ ,’ 1
[ S ’ h \
myFather !/ 1
! '
Token Cidentity

george_citizen_id

== 5A
instanceOf

attribute link

U. of Crete, Information Systems Analysis and Design
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SIS-TELOS
Example 2

2y
¥regnst

ivingObject i

with attribute
familyRelations : LivingObject
end PhysicalObj

I
M1_Class / familyRelations

motherOf

¥ fatherOf
status
Person @
Resldentity
o Legal
S_Class identity w
identity I@

RETELL Individual Researcher in S_Class
iSA Person

RETELL Individual Person in S_Class, LivingObject

with familyRelations
motherOf : Person ; with attribute
fatherOf : Person identity : Resldentity

with attribute end Researcher

status : Status

end Person RETELL Individual Legalldentity in S_Class

end Legalldentity

RETELL Individual Status in S_Class

end Status RETELL Individual Resldentity in S_Class

end Resldentity

RETELL Individual Citizen in S_Class
iSA Person

with attribute
identity : Legalldentity

end Citizen
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SIS-TELOS
Example 2

motherOf

¥ fatherOf
status
Person > Status

ResIdentity

~

1
I
T
1 > !
1
!

~
myFather !
1

!

Token Cldentityl >

george_citizen_id

A
1 . . Legal \
S_Class [ identity '
% g 1 0 1
N { A 1 C 1
o b | 1 \
~ 4 1 1 1
<+ t + +
[N ! 1 1 1
So ! 1 1 \
~ ! 1 | \
T T T
1 1
1 1
T
1
1
1
'

RETELL Individual George in Token, Researcher, Citizen

with fatherOf . RETELL Individual GeorgeStatus in Token, Status
myFather : Mike; &
with status Y ’ ’ end GeorgeStatus
with i deml.ty: gg;rgcelfl’:;‘s RETELL Individual identity] in Token, Legalldentity
george_citizen_id : identityl end identityl
end George RETELL Individual Mike in Token, Person
end Mike
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&, A
LT

O cn{c‘

SIS (Semantic Index System)

Anumovpyia/Evnuepmon
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Telos
File

Telos
Parser

Enepotnoerc

ITAonynon

GAIN

SIS Server

A

DB
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Admin Tree Yiews

History

Retrieval

Quer ies

Query Target :

Imeapnrl

| Exec

Classification Tree

\\\ attacking weapon

close-combat weapon

~ fire—arm

truncheon
fail
bayonet

club

combat knife

/‘//N

sword

musket

KapLOROHL

pisto1<f\;’

oriental knife
stiletto

broad knife
cagger

pala

sword belt
spatha

sabre

Artifact Retriewval

material Isi]ver stesl]

technique |[;

style r

provenance Ivﬁreat Britain

type |muske§

TaskList

Current Task : Describe Object

‘ Enter RootClass Ifarmnur




Applications of SIS

« Current Applications :
— CLIO Cultural Information System
— National Monument Record of Greece
— Paul Getty VCS Prototype
— SIB Static Analyzer and Class Management System
— TMS Thesaurus Management System
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