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Dictionary definition: to code
express (a statement or communication) in an indirect
way

Coding can be viewed as having to deal with
someone else’s representation (program notation
or otherwise)

Dictionary definition: to model
devise a representation, especially a mathematical one
of (a phenomenon or system)

Modelling can be viewed as dealing with a
representation that is fit for purpose
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A familiar setting from
elementary school maths




Observation:

Modelling of abstractions relies on concepts from
pure mathematics, it requires no statistics or
other applied mathematics




Observation: Models are a way of referring
to useful sets or subsets in a domain

Observation:

The elements of a set may
change over time
Definition:

A query is a function that
returns the content of a set at
a given point in time




Observation: Only one car with
reg # ABC |23 can exist at any given time

Definition:

An instance is a set
that contains one and
only one element at
any given point in time




Adding another model
level of subsets ‘

instance

o
‘ ABC 123 ‘




Definition:
Instantiation is a
function that returns
an instance

model
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instantiation _
A
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Observation: If the
intermediate subsets cars
and Golf are not relevant to
our model, we can use an
instantiation function from a
higher level of abstraction
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Simplifying the
hotation ‘
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View points ‘
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ABC 123 is an instance of Golf



View points ‘
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View points
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Abstractions must be via instantiation




Notation Semantics
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No support for multi-level instantiation in any
industry standard modelling/programming language !
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Pragmatic kludge: design time
The Power Type pattern

Class : AnimalSpecies Class : Mammal

. coo . dateOfBirth
: Jak #1!

________ "™ - \W

A.S.: Dog n

{20 years} - Class : Dog Class : Cat

------------------------ :.-------. sPoliceDog :[2]:
AS.:Cat L A
{30 years} E[*]E

_________________

E Dog : Jack

Observation: Today’s
software contains a
significant amount of
avoidable, spurious
complexity run time

T .@ & Cat: Peter
DR (10/9/98}







Notation matters, often less is more
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Potentially useful semantics
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We constantly rely on speculative interpretation
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Observation: It works 80% of the time



Perhaps 80% is not quite good enough
for software specification !

Observation: We need less
speculation and much more
via instantiation !



Is natural language any better?

buy :
to : sugar L | StandardQrder

use case step (end user needs)



Is code any better?

buy :
to : sugar StandardQrder

wWants .

J : Part
=00 : Tannar OrderStatus

use case step (end user needs)

software design (voodoo)




The code is the design.

Yeah, right!

buy :

ants . to : sugar StandardOrder

QrderStatus

use case step (end user needs)




model (specification)

CrderDefinition ProductLineDefinition

K K
The typical

| | product line
StandardOrder | engineering

CrderStatus StatusLifecycleDefinition

| J,

PropertyDefinition

Joz Pérlner wants : | to @ sugar | L a: uénlll blue: ﬁnlnur -
Joe : Partner OrderStatus to : sugar StandardOrder a: Quantity

use case step (end user needs)




model (specification)

CrderDefinition ProductLineDefinition

K K
The typical

| | product line
StandardOrder | engineering

pattern

StatusLifecycleDefinition

PropertyDefinition

buy :

Joo @ Partner ﬂrrus to : sugar StandardCrdor

use case step (end user needs)

AN

The six essential domain analysis guestions

1. How often does a decision require revision? determines whether a domain specific language is justified
2. Who makes a decision [about creating or changing characteristics of a =domain concept=]? — determines the role associated with the language (the users of the language)
3. When is the decision made? determines the process of using the language and the binding time
4, Where is the decision made [in which work product]? leads to clues for a good name for the language
5. What are the possible choices? leads into the details of the language definition
G. What heuristics apply? determines how to map the language to the underlying implementation
Colour key Instantiated domain Domain concept Root element of a Instantiation links

concept domain specific language

defintlon @ |  |=-—-======= =




Observation: Instantiation links do not adhere to the
simplistic rules of the traditional class/object paradigm ...

Jog wants : 1o buy : a: blue : compact car: VWGaolf

Partner [~ | OrderStatus [~ | sugar standardOrder [ | Quantity — | Colour [ |

Joe decides : to buy : a: blue : VWGolf SuperDuperEdition : with : various add ons
Partner | OrderStatus [ sugar [ | StandardOrder — | Quantity [ | Celour [ | VWGolf [T sugar — : tbd

Jog ; cancels Orderd? . of : a: blue : VWGolf SuperDuperEdition : with : various add ons
Partner | | OrderStatus | StandardOrder | | sugar | | Quantity [ | Celour [ | VWGolf | Ssugar —= 2l

Joe . pays : Orderd? . of : a: blue . VWGolf SuperDuperEdition : with : various add ons
Partner | | OrderStatus | StandardOrder | | sugar . Duantity [ |  GColour [ | VWGolf [T | sugar —— : tbd

Joe . receives . Delivery42 : of : a: blue VWGolf SuperDuperEdition : with : various add ons
Partner [ | OrderStatus T standardCrder | | sugar | Quantity | Celour [ VWGolf [T sugar — : tbd

Your code pilot

Observation:
Partial, incremental instantiation is common in product lines



Your code pilot
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object oriented model A object oriented model B

(modelling instantiation via association) (modelling instantiation via specialisation)
Class : AnimalSpecies Class : Animal S s amina
S . [ dateOfBirth
maxAge E !:.IEI_E : !:ﬁl_i dateOfBirth :!:.2;_' problem
'*' no species
.[]_ data
A adA
[ ] ’0 .’ :
. o* o
CA - R .0
. o* K Class : Dog Class : Cat
. o 5 P o
= * L 4

[2]'

[2]!

isPoliceDog

___________
-———

Tk

[*]1

CLECETCTTER TR IR ERTES

| |
A | : --------
- L AN LU / 1 1 ] 1

' ) - ' Dog : Jack ' - 1 Cat : Coco
+ Animal : Jack  Animal : Coco o ‘ : {”5%3])@5} ' . : {413/07)
1 {1/5/03} 1 {4/3/07} & | 7! i : = '
DR NRRE ENAE- S S g N ___ == Pl §

' Animal : Susie : ' Animal : Peter !

: {1/2/00} ' : {10/9/98}

problem

no species-specific

instance data problem

precision of links



object oriented mode| C

(Power Type pattern)

Class : AnimalSpecies s saang
maxAge | | dateOfBirth
: [ {[*1:
problem
A A Fragmentation of
‘ a concepts |
' E Class : Dog Class : Cat
=== . isPoliceDog ‘ E :
AS.:C l o
{30 year :  — n I -:
problem A
Spurious complexity n .
Dog jack . E Cat: Coco .
Dog Susie

{I/2/OO no}




object oriented model C designh time

(Power Type pattern)

Class : AnimalSpecies Class : Mammal

maxAge o 7 - - -1 | dateOfBirth
: 19} 1%}

........ A / \

: A.S. : Dog .

' {20 years) e Class : Dog e Class : Cat =

------------------------ :________, isPoliceDog \[2]: [2]
| AS. : Cat ‘
Bores BN, In} 1}

| | u
________ = - -
E Dog : Jack . E Cat: Coco . .

. ' {4/3/07} -

. .E Cat : Peter
& {10/9/98}
) :

run time



Your code pilot

The solution

Al



multi-level modelling

Vertex : AnimalSpecies
precise instantiation semantics

system
maxAge
isAbstract : no
role based binding times
modularity
simplicity

design time
A

N
instantiation ...
establishes connections between

two levels of abstraction that
define different binding times

TTERTES

AnimalSpecies : Mammal

maxAge : 150

isAbstract : yes
dateOfBirth

species
configuration

generalisation/specialisation ...

expresses the commonalities and
variabilities between the concepts

relevant to a specific binding time

time
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AnimalSpecies : Dog

a consistent instantiation

mechanism at all levels
AnimalSpecies : Cat and unlimited levels of
maxAge : 20 E [Z]E maxAge : 30 5[2] :
isAbstract : no ‘ '_'_'_'_: isAbstract : no
isPoliceDog '

instantiation

'[*]

Dog : Jack

dateOfBirth : 1/5/03
isPoliceDog : yes

.
L
.
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Dog : Susie

dateOfBirth : 1/2/00
isPoliceDog : no

CLTETTERYY

Cat : Coco

treatment time

dateOfBirth : 4/3/07

Cat : Peter

dateOfBirth : 10/9/98




Your code pilot

More Information

The role of artefacts tiny.cc/artefacts

Model Oriented Domain Analysis [tiny.cc/domainanalysis

Multi-Level Modelling tiny.cc/gmodel
tiny.cc/sematpos_jbe,

SEMAT . T
tiny.cc/sematslides_jbe

Denotational Semantics tiny.cc/densem

Thank you!

Jorn Bettin
jpe @ sofismo.ch
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