business object concepts (1)

subject name

human actor

software
actor

system

Library

subject

Subject is data concept describing
problem domain entites. Any other
graphical symbol may be used (e.g.
pictures, clip-arts, ...) to improve the
understability of the diagram.

actor

Actor is special kind of subject
which expresses certain role of
subjects outside the system
which interacts with the system
(e.g. users, software, ...)

T—contains— Books

association
Association is oriented data relationship
among subjects.

Serials

|Journals ||‘Pe[i9d_i~cals |

|Journals ” Periodicals |

Association may be drawn
also as subject composition.
(both nested and tree form of
pictures are allowed and are
.| equivalent)
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"controller"

behaviour (or script)

Behaviour is one of the subject's activity
(with optional condition and result
description), which expresses coherent
sequence of desired transactions of the
subject.

Behaviours are drawn as ovals both
inside and outside of the corresponding
subject.

communication

Communication is the behavioural
relationship (with optional name and
condition) among scripts or between
actor and script. Communications
express the control flows among objects
in the system.

Icons may be used for expressing
different subject roles (see actors above).

private / public attribute
.| expresses the accessibility of the
entity outside of the modelled
system.

entity which covers
a system requirement

.| entity which covers
~ [ a system task

entity which covers
a system interface

7 7 s 7

entity which covers
..{ a system operation (e.g. data
processing, ...)
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business object concepts (2)

subject name
state description

subject state

Subject state is a phase of subject
lifecycle. States are drawn inside of
subjects or of their superordinate states
(e.g. decomposition of subject states is
allowed).

Book

Book
in shelf

remove from
library

lost by the
borrower

state transition

State transition is the link among
subject states (with optional condition
and script which is responsible for
change the object from one state to the
other).

timing
.| is optional description of the
transition details (e.g. frequency)

R‘; transition from the initial statel#
begins the lifecycle of the whole
object (or decomposed state).

transition to the end state
ends the lifecycle of the whole
object (or decomposed state).
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Book

Book
in shelf

S

JAN

AN

state transitions, scripts
and communications

Objects mutualy interact via
communications. Communications
among objects are also responsible for
performing state transitions in the
business object model.

BORM - Business Object Relation Modelling

R
\/
Book
on loan
Borrower
reads the |
books
state A state concurrency
Subject may be in more states in the
same time. In this case particular states
state C express different aspects of the subject
behaviour.
state B B -
subject must be concurrently
state B in both state A and state B for
transition to the state C.
state A
e transition from state A to two
*| concurrent states B and B
state C
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object layer concepts

HeadOfDept
Person--— ...

object

Object represents some concrete and
unique entity in the model. Object must
{ have unique name in the system.

-...] optional class relevance

&

Person

class

Class as the set of all its instances. (e.g.

all objects of class "Person" in this
example)

_|...| class which is reused
in modelled system

class which does not have
-] instances in modelled system
(i.e. abstract class)

.

OrderedCollection

class as an object

Outern hexagon represents the class as
an object itself. (internal rectangle has
the same semantics described above)

Students

collection of objects

Outern hexagon represent the collection

of objects (which is also an object),

internal hexagon represents its elements.

Optional class relevance of the
collection may be used.

BORM - Business Object Relation Modelling
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Person
A
HeadOfDept |---- -

HeadOfDept

Person

name / String
address
dateOfBirth / Date

instance of a class
Static relationship among instance an
its class. Instantiation relationship may

-| be also used for metaclasses.

element of a collection
Static relationship among element an
its collection.

O

$ageLimit / Integer

Person

+age / Integer
-changeName: aString

name / String
address
dateOfBirth / Date
$ageLimit / Integer

Person

+age / Integer
-changeName: aString

class details

Class details describe attributes and
methods of a class. (with optional type
or parameter and return description)
Syntax of details is language dependent
(e.g. Smalltalk or Java like)

class related attributes or
methods begin with '$' character
(default is instance related)

-
-

public attributes or methods
begin with '+' character

private attributes or methods
begin with '-' character

reused attributes or methods
begin with '*' (asterisk)
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structure layer concepts

propulsion

0.1 Car

Car

Engine

employees

Invoice

Person

1 7y

Dictionary
1.*

Person

has-a relationship
have related (consist of) the others.

relationship)

"normal" has-a

(with optional cardinality)
cardinality symbols are

0. ZEro or one

1 exactly one

* zero to many

1.* one to many

Has-a relationship expresses the objects

(note attributes are also objects in has-a

AN

value holder has-a

.| Container-based link among
objects. (ValueHolder in
Smalltalk for example)

has-a collection
Link among the object and its

optional type and cardinality
description) of other objects.

-| part which is the collection (with

composed has-a

has-a is a link among the object

be empty and has dependent
lifecycle).

Strong kind of has-a. Composel}

| and its part which participates on
the object identity (e.g. must not

key object

Key object is an accessor to the

object of the part side of has-a
hierarchy.

(The has-a collection structure
with key is mostly implemented
by Dictionaries in Smalltalk).
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Person
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Company

Text

L name, address, %
- -t
account no.

printing
]

HTMLText

| Student |

| Teacher

Person

......... |---employment

SeXemployment
s B

is-a relationship B
Is-a relationship expresses the
behavioural similarities among objects.

polymorphism equivalency

“1 (with optional protocol which 1s
common to the linked objects)

polymorphism gen.-spec. linlb
.| (with optional protocol which 1s
common and extended by the
linked object)

object inheritance

.| (note inheritance always creates
also polymorphism gen.-spec.
link described above)

object inheritance B
with dimensions
Dimensions in inheritace express

Person

é dire&tor |
Compan must
pany include -

<Lemplo:ye

es

more independent (and
combinable) specialization
aspects.

constraint
Constraint is additional information to
any structural link in the model.

subset constraint
7| (Set A is a subset of set B)

n
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service layer concepts
@ LI method N\

aProduct Methods are drawn in the same way as
scripts of subjects in business modeling.
Customer Methods may have optional result or
parameter description. Reused (e.g.
inherited) methods have name with
asterisk.

advertize

}

message
Message is a control-flow link between
methods. Message have optional
parameters or return value.

Employee

manage

time sequence
Time sequence describes the
5 order of execution (at first
® receive the message sell:, then
£ send a message howMuchOf)
c
©

fork message

Fork (or asynchronous) message
.| makes the sender does not have
to wait until message is
processed by particular method
N of the receiver object.

aProduct

the same in less .
detailed diagram... . parameter

Parameters are objects which
make the data flow in the same
sell:
Oo—>»
aProduct

direction the message was sent.

Employee

return

Returns are objects which make
the data flow in the reversed
direction the message was sent.

O—»
aninteger

aProduct

aProduct

manage

to be done
for each
product

howMuchOf:
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Book

Book
in shelf

Book
on loan

rower
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dependency

This link expresses the behavioural
dependency of one object on the other.
(in example the execution of athlete's
method "run" is dependent on execution
of starter's method "start")

delegation

This link expresses the delegation of
message execution from one object to
the other.

message flow

Message flow style of diagram is more
focused to time dependency. (note that
use the same notation symbols)

additional symbols

iteration condition
description expression
(do:, select:,

)

message send may be
| restricted by the condition

states and transitions
The analogous syntax and semantics
as of business modelling is used.

object method initiated
-*| by some message performs the
transition
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library - general diagram Page 1 of 4
Borrower Library
Staff
uses borrowing info
library services \ support
J
Books Serials
enquiries )
4 A T 4
has info about: has info about:
Book Serial
Long Loan Book | ( return ) Report
Short Loan Book Journal Periodical
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book - lifecycle Page 2 of 4

lost a book——

demand a
book
use a
book

loan

return

L#bra
Y [staff s
{ borrowing services %
book is damaged
book ig lost there is interest ortoo old
by next borrower
Borrower Book
return
Book KH Book
discard on loan on loan
_f—D and reserved
A reservatio
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Book Book
.—(> shelved returned discard
<t shelve
\__
/)
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book - lifecycle implementation
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Library Information System

lend: aBook

return: aBook

Borrower

loose: aBook

reserve: aBook

(@)

Book
on loan

loanTo:
aBorrower

retu rn\

.

reserveFol

Book
on loan and
reserved

Book
shelved

r: aBorrower N
<O
aBorrower
m LD Book
shelve returned
book is OK _book is damaged

(sse)
O

or too old

e

!

aBprrower

{ lend: aBook for: aBorrower >

shelve: aBook

( reserve: aBook for: aBorrower

<+
Oo—>»
aBook, self aBook, self
Library
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book - implementation of states Page 4 of 4
* Person
- 1 Set 1 Set 0 /
Library |~ — shelves—L= books—}—@ BOOK sheived k> — reservation Borrower
number name cardNo
level author / Person
ISBN borrower
librarylndex
* Person
- 1 Set 0 Set 0 /
Library L~ — shelves—{! books—{1 @ BOOK onioan L — reservation Borrower
number name * cardNo
level author / Person
ISBN borrower
librarylndex
% Person
. 1 Set 0 Set on loan 0.* /
Library Q—shelves—‘—)—w Shelf books—1—a BOOK 31y 7aserned K>——reservation Borrower
number name % cardNo
level author / Person
ISBN borrower
librarylndex
* Person
- 1 Set 0 Set 0 /
Library |~ —  shelves-{l-1 o Shelf books—t—@ BOOK retumed  \ —_reservation Borrower
number name 0 cardNo
level author / Person
— ISBN borrower
librarylndex
note each state is ] -
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Doctor's office
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1 Ordered
Doctor k>——exams —%-1 o Exam
qualification type
diagnosis
dateOfNextVisit
T User
* [ 2
! patient ﬂ\
* Person
name 1
address
job
phoneNumber
identNumber
. . select isActualTo:
print inviteOnExam Patient . a
invitation py (true | false)
of patients (true | false)
patient
aPatient
1 Ordered g
Doctor k> exams —%-1 o Exam s
qualification type /
diagnosis
@ P dateOfNextVisit
c c
2 o
T o S 5 *
3 3 1 patient
’ ° - ° * Person
Display Printer name ;
address
job
] : phoneNumber name
[} - H identNumber aString
= =-<printing == address
anAddress O »
. ) ) 3 anAddress
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. . .
University Information System Page 2 of 7
b — 1]
1 X Person !
: name :
| surname |
| address ]
1 dateOfBirth :
| sex I
! idNumber ]
Set [ttt '
Student (1.m o Teacher |
—_—l:8
number | department 1
yearOfStudy / _____ \
- -
Assoc. Professor Assistant
examinators
exams -
* Date lecturer Professor
B .
l;; 5 : -
* 1 * 1 .
Exam @—  |ExamDay |@ [ Subject
result name
pass {1..3} code
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Road Accident Database
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Dicti

* Y
Road 0"—<> Accident injuries v (1.1 .| X String
type date
profile time . Set
place .
kK>——offenders —U—c| * Person
drivers
ictionary .
(i) Driver
A
license
Car
1..*
idNumber owner
type
yearOfProduction
colour
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Supplying Store Page 4 of 7
Reception of
the Orders /ﬂ\ Suppying Store Planning
o
= Dept.
52 >
gL g 5
£s = & Documen i I H
1
receive ] ocumen { £
the order / }— 00 @oco—ge - J
J x €heck the
store
true |false)/ —€—0
L(;rderForm TJ SupplyForm limits
(] . . .
insufficiency
| HSufiicie
orders of orders of _
suppliers customers 2
enough of £
material £
N \__| Store
Expedition /‘ﬁjﬁ
mers material
SE E
) EgS S
c =0 bl
3 E-E 3 T i supply j g
< ‘3 2 contents forms of  — . s
) = customers receive
3 give the the
material
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material
supplyForm

Oo—p
material,
quantity

Suppliers |

)
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Functional View Page 5 of 7

Reception of
the Orders /"\ Suppying Store
0 Planning o
T £ Dept. /n\
S
23 s
EF receive 5
the order ®
£
Check the
store
true | false)/ 4—0O
limits
insufficiency
|- INSUrici
enough of =
material 2
Expedition E
Lo order \
- 52 material §
£ 9 order form h
3 s 3 3
< 52 s
g B
3 = S H
/ dive the Teceive uppliers |
material the
supplyForm, material
52
© c
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Data Hierarchy View Page 6 of 7

Accident

K>—road

K>——date exams —cl Exam

K>—time K>—type
K>-offenders K>-diagnosis —
Q—injur:ies K>——date
--------- @ —patient

<> owner—‘ * Person

K>—name
K>—address ——
i @—idNumber —
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Event-State View
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user Doctor Doctor Exam Exam * Person Display
/"\ or Printer )
aDate O—p m
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o
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BORM

OBA - Modelling Cards

performs surveys
collects contract data

monitors the Contracts

Contract

| Contract

is arranged
processes its data

has price, amount, benefit

sets special conditions
reflects special conditions

SW Product
Licensing Rights
Licensing Policy
SW Vendor

Client

Special Conditions

corresponds to the Li
reflects Special Cond

Licencing Rights

c. Policy
itions

Software Product

provides Required Platform
has more SW Versions

Required Platform
SW Version

Software Version

needs Required Platform
upgrade
withdraw support

Required Platform

Licencing Policy

is changed
belongs to the SW Product|

SW Product

Software House - CASE STUDY

Required Platform

is established
upgrade
withdraw support

upgrade
withdraw support

Hardware Product

provides Required Platform

Software Vendor

is represented by

Dealer and Software House
sells Software Products
has Licensing strategy
manages software market
uses Market Statistics Service

Software Product
Licensing Policy
Market Statistics Service

Required Platform

is represented by
Customer, Big Custo!

buys SW Products
buys HW Products

| SW Market User S

SW Vendor and HW Vendor|

uses Required Platforms
defines Required Platforms

Dealer

starts support of SW Product
withdraw support of SW Product|

mer,

SW Product

Special Conditions

are established

Licencing Policy
Special Conditions

|

behaves as SW Market User

SW Product
HW Product
Required Platform

Software House

provides SW Product services
provides SW Product development
has SW Vendors partners

has competitors

Hardware Vendor

sells Hardware Products
provides HW Product service:
provides HW Product dvipmnt

SW Product
Software Vendor, Software House

Big Customer

obtains Special Conditions

HW Product

Special Conditions

slide 1, 8.11.1997 19:09

BORM

OBA - Object Relationships

| Oviect

Market Statistics
Service

Contract

Licencing Rights

Licensing Policy

Software Product

Software Version

Special Conditions
Customer
Big Customer

Required Platform

Related Object

monitors

is made on

sets up

reflect

is made on

has
creates

needs
upgrades
set up

behaves as

get data from

has associated
is performed by

has client as
sets special cond.

correspond to

withdraws support of

has associated

is created by
is created by

Contract
Contract

Software Product
Licensing Rights
Licensing Rights
Software Vendor
SW Market User
Special Conditions

Special Conditions
Licensing Policy

Software Product

Software Version
Required Platform

Required Platform
Required Platform
Required Platform
Licencing Rights
SW Market User

Special Conditions

Software Version
Hardware Product

Software House - CASE STUDY

| oviect NN

Hardware Product

SW Market User

Software Vendor

Dealer

Software House

Hardware Vendor

creates
upgrades
withdraws support of

is represented by
is represented by
is represented by
is represented by
buys

buys from

buys

uses

defines

is represented by
is represented by
has strategy of
sells

performs
changes

uses

behaves as

produces

upgrades

withdraws support of
has partners of

has competitors of

sells
upgrades
withdraws support of

Required Platform
Required Platform
Required Platform

Customer

Big Customer
Software Vendor
Hardware Vendor
Software Product
Software Vendor
Hardware Product
Required Platform
Required Platform

Dealer

Software House
Licensing Policy
Software Product
Contract

Licencing Policy
Market Stat. Service

Software Vendor

Software Product
Software Product
Software Product
Software Vendor
Software House

Hardware Product
Hardware Product
Hardware Product
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BORM

Software House - CASE STUDY

ORD - Initial Analysis - subjects, associations

Market Statistics Contract SW Product Required
Service i : < needs Platform
price SW Version < [,]
FEEy | monitors amount ~on rovides —l—i
EEEREERRE R c benefit [’] <Provi LW
BREIN: 7] =
Licensing von \provides
Rights : dst Licensing HW Product
] corresponds to Pollcy
< \ g
A A =
reflects client performer buys |uses |buys
Y A\ A\
SW Market User (strategy | Isells ysells
Customer Big Customer SW Vendor produces HW Vendor
Y
Special Dealer SW House
Conditions
€ ‘6 3 - _m
var /‘, q ‘
Y FE=l==
A A
A
competitors
uses partners
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BORM

Software House - CASE STUDY

ORD - Initial Analysis - subjects, behaviours and communications

Service

perform
surveys
B

Market Statistics

data

\

Sef spec) ,
/_ cond.

Contract

process\ penefit
data

ri
SW Versiol
amount h Y ) c
suppo

<arrange

SW Product Required Platform

Y =
T \

Licens
Rights

ing
(set

Licensing HW Product
Policy

N O

7

buy software
product

— ]

Customer

Big Customer

pecial
onditions

ow

sell software market
roduct anagemen
[~

HW Vendor

define
SW Vendor /

Dealer SW House sell hardware

\ product
= produc
ppoy ervice: m produc
dvipmnt \service:

SW Market User
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BORM

ORD - Initial Analysis
- subjects, associations, behaviours and communications

Software House - CASE STUDY

Market Statistics Contract SW Product Required Platform
Service [ :
data <&nonitors Tocesa benefit | on ithdraw, |« % pp T
suppo _provides,
Carevs —u"
surveys Setspec), —
' /_ cond. /~@mang 2
Licensing provides
Rights 9 yo" v
g¢orresponds to i i
: < . Licensing HW Product
Policy
A N a
reflects A A udes
client performer - 7 R R
buys blys
Y VY \ 4
i
product | | SVY Vendor sells platform
—L sell software market Y
Customer Big Customer roduct anagemen broduces| HW Vendor
A\
Slpecial
o Dealer SW House sell hardware
Conditions \ product
= dvipmnt \service
A A
SW Market User A
competitors
uses partners
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BORM

Software House - CASE STUDY
ORD - Initial Analysis, Contract Life-Cycle

Contract

ordinary client

started Contract

important client

non reliable client

set specia
conditions

N,

prepared Contract

(reatze)>

realized Contract

< sell sw ) VA
roduct

buy sw
( product >

SW Vendor

SW Market
User

\

/

( establish t N

Special
Conditions

k{ s\ellt up ) ( expire /t

Licensing
Rights
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BORM

Software House - CASE STUDY

ORD - Initial Analysis, SW Version Life-Cycle

SW Version
SW Version beta SW Version SW Version
in Development L N in Market
\
product product
developmené) ( services SW Vendor
a8
o= marke
SW House |E|_ e %
SW Version P4
in Market SW Version Y\ SW Version
in good market \Ij P4 ™ in bad market
position 4 position
t SW Version
in unknown
® market position

slide 7, 8.11.1997 19:10

BORM

Software House - CASE STUDY

ORD - Initial Analysis, Required Platform Life-Cycle

Required Platform

efine
latform B

SW Market User

‘ri&*‘

- Required Z Required
._@_ Platform pp >® | platform withdra
established changed support
_O§—‘> 4‘ ’ /
establish \ y
ﬂ \

; withdraw
upgrade support

SW Product

withdraw
support

L

HW Product= ~
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