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Good patterns of thou ght

« Separate business and system concerns
« Specify declaratively (use invariants and

operati

« be exp
ne cha
« De sim

on contracts)

« look for reusable constructs (large and small)

Icit and precise (so your statements can
lenged and defended)

nle and elegant (16 fragmentary views Is

too many)

- ... and

use the same concepts throughout



... And use the same concepts throughout

document
telecommunications

financial
/ iInsurance

Business analysis — producing and managing business
specifications — can become as disciplined as
programming, by using specification concepts that are
understood and explicitly formulated




Some international standards do just th:

 |SO Reference Model for Open Distributed
Processing (RM-ODP)
e |SO General Relationship Model (GRM)



Why ODP?

« Promotes understandability

« Common generic concepts throughout lifecycle
- from specification to implementation

.Emphasis on semantics,

NOL S yntax
. Well-written and short !




Object-orientation = abstraction +
precision

Abstraction — suppression of irrelevant detall
- to enhance understanding
- by establishing a simplified model

(ISBM-ODP Part 2)

(To get a precise (over)specification — of the system
rather than of the business — just read the code)



Business rules

A business rule is a proposition

: - Employee has to be
aboqt bus.lneslshlngs either male or female
relationshipsbetween them angrln i
operationsapplied to them, / Employee has to be tech-
from the business enterprise o, Meal managenal, orboth
viewpoint. _{Employee
A proposition is an observable fact }Qlassiﬁcation
or state of affairs involving one or |female
more entities, of whiph it Is possiblg Technical | |Managerial
to assert or denthat it holds for

those entities. [RM-ODP]



Common generic concepts (in RM-ODP)

abstraction (see above!)

proposition (see above!)

system(and sulbgstem)

Viewpoint (on a system): ‘a form of abstraction
achieved usig a selected set of architectural
concepts and structugmules, in order to focus
on particular concerns within ggem”
architecture: “a set of rules to define the
structure of aystem and the interrelationships
between its parts”



Common generic concepts (in RM-ODP) (cont.)

object (“...characterizedyits behaviour and,
dually, by its state...”)

environment. “the part of the model which is
not part of that gect”

action

behaviour: “a collection of actions with a set of
constraints on when tiganay occur”

state “the condition of an glect that
determines the set of all sequences of actions
which the olpect my take part”



Common generic concepts (in RM-ODP) (cont.)

composition of olgects: “a combination of ...
objectsyielding a new olpect, at a different

level of abstraction... The characteristics of th
new obect are determinedyldthe obects beig

combined andythe wa they are combined.”

... “The composition of a collection of objects implicitly yields an
equivalent object representing the composition. The behaviour of this
object is often referred to simply as the behaviour of the collection of
objects.”



Composition:
different abstraction levels

Toasted WhitJE
bread

Mustard

Croque |
Monsieur

Ham

Melted Swisq
cheese

... Ham sends the message
Melted Swiss Cheese ->lay down _on me()



Representation...

Generating a good icon, file name,
explanation or metaphor, and arranging
text and graphics, all involve moving
signs from one system to another. ...

In determining what makes one
representation better than another, the
entire structure [including complexity] of
a sign system should be considered.

Joseph Goguen, Semiotic Morphisms, May 31st, 1997.



Common generic concepts (in RM-ODP) (cont.)

refinement: “the process of transfornmgra
specification into a more detailed
specification... specifications and their
refinementsytpically do not coexist in the same
system description”

type (of an <X>): “a predicate characterigia
collection of <X>s. An X Is of theype, or
satisfies theyipe, If the predicate holds for that
<X>. ... Types are needed for, at least,aulbs,
Interfaces, and actions.”



Common generic concepts (in RM-ODP) (cont.)

class(of <X>s): “the set of all <X>s satyihg a
type” <<not an OOPL class!!!>>

<X> template: “the specification of the common
features of a collection of <X>s in sufficient
detail that an <X> can be instantiated ggiri
Invariant; precondition; postcondition

epoch “a period of time for which an géct
displays a particular behaviour”

contract: “an aggreemengovernirg part of the
collective behaviour of a set of j@cts”
Obligation, permission, prohibition



A thing is of

Type and Subtype

a particulanpe If its properties satngf

(the predicate of) thig/pe.

A thing may have severalpes; and m@aacquire
and loseypes(person, employee, homegwner, ...)

A thing is of a subtpe of agiven type if and ony If
Its properties satigf(the predicate of) thgiven
type, and other, swgbe-specific, properties.

you can ask a question “Is this thing of that type?”
and get a “yes” or “no” answer

--> “Is t
--> “Is t
--> IS t

NS a croque monsieur?”
Nis a contract?”

nis an underwriting prerequisite?”



Type and subtype (cont)

« Not only objects have types;
relationships have them, too!

. The type Invariant determines, in part,
the set of available operations



Common generic concepts (iIn RM-ODP) (cont.)

Role: Identifier for a behaviour, which may appear as a
parameter in a template for a composite object, and whic
IS associated with one of the component objects of the
composite object.

name “a term which, in a given naming context, refers tc
an entity” identifier: “an unambiguous name, in a given
naming context”

naming context “a relation between a set of names and :
set of entities...”

contractual context “the knowledge that a particular
contract is in place, and thus that a particular behavior o
set of objects Is required. An object may be in a number
contractual contexts simultaneously: the behavior Is
constrained to the intersection...”



Common generic concepts (in RM-ODP) (cont.)

Persistence: The propery that an ofect
continues to exist across clgas of contractual
context or of epoch.”

Failure: Violation of a contractrhe behaviour

specified in the contract is, by definition, the “correct behaviour”. A
failure is thus a deviation from compliance with the correct behaviour.

Error. Part of an ofect state which is liable to
lead to failures. A manifestation of a fault in an
Ou eCl. Corrective action may prevent an error from causing a failur
Fault: A situation that my cause errors to occul
In an olpect.



Common generic concepts (in RM-ODP) (cont.)

Faults can be: accidental (that appear or are created fortuitously) or
Intentional (created deliberately); physical (due to some physical
phenomena) or human-made (resulting from human behaviour); interr
(part of an object state that may cause an error) or external (resulting
from interference or interaction with the environment); permanent or

temporary.

accidental intentional

SE

physical internal

]

human-made

external

SE

permanent temporary




Common generic concepts (in RM-ODP Part 2)

-- contihued

Semantics Is precise(semi-formaly) defined

Formal definitions of some concepts and constru
provided Iin part 4: Architectural semantics

Viewpoints defined in Part 3 (enterprise viewpoin
IS In the process of standardization); all viewpoin
are built upon Part 2



Basic constructs:
Invariants define relationships

« Most invariants involve several objects

« Most Invariants involve some combination of:

- property derivations
- existence dependencies

« Common Iinvariants have been abstracted and

documented for reuse:
- they define generic relationships

_ international (1ISO) standard: General Relationship Model



ISO General Relationship Model

... describes relationships between ... objects in an
explicit, rigorous, and uniform manner, independently
of the means of realizing or representing them

— with a strong emphasis on behavioral semantics
— and based on RM-ODP



Define “it” explicitly (and precisely)

Department omposition-containment

- Department can exist without Employees

- Employee has to belong to exactly one
Department

- at least one property of Department is
iIndependent of its Employees

- at least one property of Department is
determined by properties of Employees

Employee

first_level org: containment(Department, Employee)



Abbreviations

So, “CC”, or “containment” is an abbreviation of:

- firstly, a relationship

- more specifically, a composition,

- even more specifically, a composition-containment

Let’s define these concepts.



Relationships

« A relationship is a collection of things.
« A relationship definition (its invariant)  involves

each of these things

- and describes what remains the same (invariant)
throughout the lifetime of the relationship

e relationship “a collection of ... objects together with an

iInvariant referring to the properties of the ... objects”
|[GRM, Clause 3.8.4]

 Invariant “a logical predicate that must remain true
during some scope; a scope might be the lifetime of a
managed relationship or the execution of a relationship
management operation”[GRM, Clause 7.1.2]



Relationship Operations

= | erminate
— Precondition: the managed relationship exists

— Postcondition: the managed relationship does not exist;
managed objects that were bound in the relationship are not
bound in the relationship

 Establish, bind, unbind, query, not{igRM, Clause 8.1]



Generic relationships

... are also defined by their invariants.

A small number of generic relationships (eg composition,
reference, subtyping) occur everywhere.

Specifying them once and then reusing simplifies both
understanding and implementation



Composition instantiation

A composite type (department) corresponds to one or more
component types (employee) and a composite instance cor-
responds to zero or more instances of each component type

At least one resultant property (eg department’s budget)of a
composite instance is dependent upon the properties of the
components

At least one emergent property (eg department’s mission
statement)of the composite instance is independent of the
properties of the components

...Application-specific types for the composite and the
components are not equal (obvious)



Composition operations

« EStablish

— Signature: The class and identity of the proposed participal
In the composite role and the class and identity of the
proposed participant(s) in the component role to be bound
an instance of the ... relationship

— Precondition: The proposed participants are not already bo
In the same instance of the ... relationship class...

— Postcondition: An instance of the ... relationship class exis
the participants referred to in the signature are bound into t
Instance of the ... relationship class

e Bind, Unbind, Terminate, ... [GRM, Clause F.4]



A warm and fuzzy
feeling Is not a definition.



Reuse of generic relationships
(elementary generic business patterns)

- Composition (and its subtypes, e.g., containment)
« Reference association

« Subtyping

. Dependency

« Symmetric relationship

Semanticproperties of these are known;

they are defined once and reused for all applications
(no need to reinvent these concepts and redefine
their properties for every new application)



Collective behavior
(generalized object model)

Who “owns” the bind operation?
Or the hire employee operation?
Or the composition invariant?

These are owned by the collections of relevant

objects; and messages may be used Iin their
Implementation

Distinguishing a recipient (“owner”) of an
operation or of an invariant leads to
overspecification (making needless choices)



Interesting Behavior

 Behavior must be described at the system
level, not the object level

— All interesting behavior Is In the
relationships between objects

— It Is Impossible to understand
behavior of the system by looking only
at the behavior of its parts

Anthony Hall (Deloitte and Touche, RE'97)
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