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Object vs Meta-language

e ‘This sentence Is false’

true/false ?
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Liar’'s Paradox

 Paradox arose because we did not , when

reasoning about the truth of statements in a
anguage (the object language), use another
anguage Iin which to reason (the meta
anguage)
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Object vs Meta-language

Object language of

mathematical formulae

Meta language (natural
language) to reason about
formulae

A
B

B Aimplies B
C B implies C

\ A C Therefore A implies C by

transitivity
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4-Layer Meta-model Architecture
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OMG UML Meta-model
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W3C XML Meta-model

Level

M3 Meta-MetaModel Axioms HasFacetAndProperty
hasFacetAndProperty | Attribute Xml (reserved attributes and

Schema entities)

Xsi (reserved attributes)

M2 MetaModel Instance of | Entities Attributes
SchemaOfSchemas | @ Meta-

MetaModel
M1 Domain Model Instance of | Applicant, ApplicantStatus
xsd Schema MetaModel
MO User Objects Instance of | <Applicant BureauNumber
xml Domain =“B000000013>

Model

</Applicant>
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Eclipse Model

Level

M3 Meta-MetaModel Axioms EClass EAttribute
Ecore
M2 MetaModel Instance of
EMF a Meta-
MetaModel
M1 Domain Model Instance of
EME Model MetaModel
MO User Objects Instance of | Say java Code
Domain
Model
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Models of computation

Imperative/Procedural

Variables, Assignment statement
lteration
Eg. C-family

Functional/Applicative

Absence of variables
Recursion
Eg. Lisp-family

Declarative/Logical

Pure what
Recursion
Eg. Prolog, SQL, XSLT

Generative/Meta

Higher Order
Eg. STL

9 of 300

) %\ © MentalArrow - All Rights Reserved



MO, M1, M2 and computational Models
e Imperative — MO
 Declarative — MO, M1

e Generative — M1, M2
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Model to Meta-Model
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frmStepsForfx

Description

Step Information

AE must create new device and enter it into CM system
Save Step

Variations

Del Step

Hotes {PerformanceFrequency ete.)

UseCaze Satified In

ST| Application Engineer Assigned to the Job

ST LApp Eng Configures a Prototype system modeled aft:
L Profotype cannot be built GMACS cannot safi|
ST| Application Engineer Meets with Enginnering d
ST| Application Engineer determines that GMACS ¢

ST| As part of the proposal process the AE demonstrates

ST| Application Engineer sucessfully addresses any issi

ST Customer satisfied with prototype performance and 2

EFUC LBuild Prototype System
L Main

ST| AE finds and extract a similar job form Configuration
—HST L He extracts all additional devices from CM

E—I?L.Dew'ce does noft existin CM system

ST

ST All new site view are created and existing ones modi
ST Then the DCU is configured with all required devices
ST System is programmed for appropriate animation an
ST Then system with DCU is tested under simulation
—ST After complete system is assembled in Building 2, 5
ST System is demonstrated to customer during acceptal
—ST Completed system configuration is logged back into

F-UC bGenerate Recurring Revenue
Main

4] | 2

|F0rm Wiew

Eiﬁtalll“ @ ‘@ ﬁ @ |J Lotus cl &M Oclient | ED:\Gma...l Y DATiee ”@g,hlicm... @Info Sle...l

P

|JAddress IE] hittp: /A v, actives, com/ ;I || 10:04 A

12 of 300

% © MentalArrow - All Rights Reserved



Meta-model deficiencies

e Omissions
Context/Boundary, Step/Action

e Absent behaviour
Closure, Refactoring, Estimation
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Use Case behaviour
« Use Case refactoring
e Use Case estimation

e Use Case closure
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Use Case Points

Function Points (Albrect)

Effort/Size

Duration/Rate of Progress
Schedule

Gustav Karner 1993
Objectory AB, Rational
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Size of Context
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Adjusting for Technical & Environmental Complexity
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Technical Factors

Description Weight
T1 Distributed 2
T2 Performance 2
T3 End User 1
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Environmental Factors

Description Weight
El Familiar Development 1.5
process
E2 Application experience 0.5
E3 OO experience 1
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Duration/Rate of Progress
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Use Case Closure

e Span/Cover/Base
Create all scenarios
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ER model with Temporal Entities

Patient

SAD Al3
Name  <p> AL <M>
Sumame <p> A% <M>
DB <p>D M

Gender Al
&
<<Temporal>> NonDependent
Dependent 11 Dependence | o 17 | PostalAddresslinel AB <M>
—H—<E — >0} PostalAddressLine2 A35
On Stbub A <M>
PaostalCode M <>
Title A
AccountNr <p> A6 <M>
&
Private Member

11 On

<<Temporal>>
MemberShip

AdNumber A15 <M>

onl1l
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Object model with Concrete suclasses

Patient
{abstract}
+ SAD : String
+ Name  :Sting
+ Sumanre : Sting
+ DOB  :Dee
+ Gender : String

Dependent

Dependence

NonDependent
{abstract}
0.*11 |+ PostaAddesslinel : Sting
<@ + PostalAddressLine2 : String
+ Subub : String
+ PostalCode : String
+ Title : String
+ AccountNr : String
Private Member 1.0.*

MemberShip

+ AdN\umber : String

0.*1.1

MedicalAd

+ Aid\ame : String

§%©
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STD patient
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Simplified

Gain Merfbership Loose hip
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Use Case Diagram
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Test Cases

Consultation

Consultation

i

Consultation

i
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Use Case Refactoring

e Small
Behaviour preserving
Inverse

Relax small, perfect inverse

Behaviour preserving
Size (UCP)
Closure
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Use Case Refactoring

e Context refactoring :
Partition context with use cases : Fold contexts

 Use Case Refactoring :

Steps to included use case : Fold included Use
Case

Conditional steps to extended Use case :
Fold extension

Condition to exception (extension to exception
handler) : Exception handler to extension
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