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Motivation & Need for Multi-Perspective Enterprise Modeling
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The development, use and maintenance of information
systems are often not satisfactory.

Among other things, they suffer from a lack of
0 Reuse
O Integration
O Flexibility

Division of labour & ever-increasing complexity demands for
support.

Conceptual models allow to capture different perspectives

An enterprise model integrates at least one conceptual model of the
information system (e.g. a class diagram) with at least one model of the
relevant action system (e.g. a business process model).
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Specifics of MEMO & Core Components

A multi-perspective enterprise model differentiates between various

explicit perspectives, which will usually correspond to professional views.

These perspectives are represented in models constructed with
domain/purpose-specific modelling languages (DMSLs).

= Core Components

Extensible Set of DSMLs + Methods

Language Architecture

Method for Constructing Methods

Generic Framework

(Meta) Modeling Environment
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Extensible Set of DSMLs

= QOrganisational Decision Support: MEMO-DecisionML
" Performance Measurement: MetricML

" Goal Systems: MEMO-GoalML

" |T Infrastructures: MEMO-ITML

= MEMO-OrgML
0 Business Processes
0 Organisation Structures
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Extensible Set of DSMLs: MEMO GoalML UDE

= Goals are an important premise for Engagement
. . . ﬁ oal
rational action Priority

:S 12-2016 Due Date

" |n practice: often no explicit goal
SyStem avallable promotes Increase profit

(positiv impact) margin by 5% Goal Name
* Modelling of goal systems promises / N
significant advantages: & ST Reton

0 Contribution to the consistency of
targets ST

0 Awareness of goals and thus: o¢
orientation for sense making

Achievement
Expectation
— low

Increase workforce Conflict Cut labour cost by

0 Provide an orientation for employees motivation 10%

Time Horizon
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Extensible Set of DSMLs: MEMO ITML UDE

= At the same time, they are of increasing

|16

IT infrastructure are of remarkable
complexity.

relevance for an organisation’s
competitiveness and its ability to
change.

Therefore, there is need for models
that
O reduce complexity
0 foster analysis of IT infrastructures
O help with (re-)designing IT infrastructures
O serve as a powerful tool for IT managers

Check ltem Stock Availability ! Check for expiring contr
I
B Infarmation Objects
I “
I

Inventaries; Products | ¢

Inventaries; Suppliers | ,¢

:ctDebit

]

E ! BTN S Database

! Managementsystem
. 5
o = RN S Database
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Extensible Set of DSMLs:

MEMO OrgML for Organisational Structures

| 7

Organizational structure consists of
organizational units and
relationships between them

0 line of command
O aggregation relations

Positions
0 as smallest organizational unit
O can have instances

Organizational units

0 defined by competencies, tasks,
responsibilities and resources

O can be function- or object-oriented

© Information Systems and Enterprise Modelling Research Group | A brief Introduction to MEMO | SS 2022

Name

Aggregation

1
0000~
fiil g
Executive l Committee
Board i
iﬁ Management
[,3 Position
Head of
Procurement |
A in charge of
é& larger
organizational Unit
Procurement
) Performance
Team Leader
Market Researchl[/:]
reports to
Market smaller
Research organizational Unit
Number: 6
filled: 6 ;
Employees: 7 properties




Extensible Set of DSMLs:

MEMO OrgML for Business Processes

= Documentation
of Activities,
Events, Control
flows

= required to
achieve
integration with
other MEMO
DSMLs

0 MEMO OrgML
for Structures

0 MEMO ITML

o
2

End Event

Synchronizer

< ERP Order Mgm >

pARally < Sales Clerk > ; ;
automated
Activity \m—’ = Order
Start Event, D rejscied
(telephone call) Credibility
insufficient CL';ft%rnTer
STA7 | %% @ 7@
; < Sales Clerk > .
Orde Check credibility Merger e /A T]gttmt
receive %% e available
Branching
based on Check —
computer- > availability ' . ,'
supported ,,,,,,, o Amount
decision _I—= Fork, beginning available
Credibility of parallel
ok threads
< Scheduler > /Jeli;)ery
date not

Organizational Unit
(reference to
organization structure)

_ﬁﬁ%@\

possible

Check delivery

s | STOP
T
=
= ; ;
~ Order
Deny order denled
automated
Activity
< ERP Order Mgm >
| s | STOP
s |
= \/
]
Confirm order Order
confirmed

Synchronizer

Deli;/ery
date
possible
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MEMO-OrgML (Processes): Metamodel

Process Context (Interface to other languages)

S

ProcessRelation

BusinessProcess

Date

0r |aveRev: Mon

lastRevision: Date

revVariance: Float

+|aveRev: Money
supports b

0, |durVariance: Float

0

competition: Level
custSatisfaction: Level

aveDuration: Duration

<part of

4 part_of

11| o*

object_of >

01

<«linked to

5

2

5

H

3

8

=S

v
instance_of b

special_case_of b

before »

AnyProcess

name: String
coreComp: Boolean
critical: Boolean

quali: Qualification
reqQuali: i i
outsourcing: Affirmation

o
[g] avelnstances: Integer
{g] minDur: Time

-«{o] maxDur: Time

(o] aveDur: Time
startTime: Time
stopTime: Time

< comprises

< comprises

requires p

triggers P

timeOut: Boolean
type: SynchType

triggers »

name: String
change: Change
0,1 |notification: Notification | o |

: EventTime

isStart: Boolean

01
(e oean
CB loaded: Boolean

- L triggers P

triggers »

<placed_before

11 represents P

11] [2r

C10

a
c
g
8
8
RoleAllocator
<uses
<
<wses in_charge_of
«in_charge_of
name: String N
effect: Effect 5
cause: Cause 'a
detection: Detection B
or f'n <triggers
o
» 0 0
occurs_in type: ProcessType
1,1 |external: Boolean 01 results_in
- 01
0* 01 ‘ results_in b
C12
01

placed_before b

Branch

probability: Percentage

includes »

starts_with

placed_before b

terminates_with »

IterationStart

placed_after b

4 triggers

variable: String

—

<placed_before

0.1

< placed_after
01

< placed_before

refers_to b

requires b

< placed_after

<triggers

RepeatStart
IterationEnd

UntilEnd

requires b

number: Integer

requires b

<applies_to

< triggers

01

01

WhileEnd

requires
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MEMO Meta Meta Model (MML

5110

[

MetaModel composed of »

languageName : String | 1«

5N
T

'y

context MetaEntity inv:

MetaEntity.allinstances()->forAll(p1, p2 |
pl <> p2 implies p1.name <> p2.name)

specialized from »

0.1

—

MetaEntity

name : Strin

g

A

MetaObject <« applies to
0.*
A
N context Comment inv:
0. Comment.allinstances()->forAll(p1, p2 |
Annotation pl <> p2 implies pl.id <> p2.id)
MetaConcept id : String
isIntrinsic : Boolean (default = false) 4 A

|

Constraint

<« applies to Comment

expression : String

1

0.* |[text: String

context Constraint inv:
Constraint.allinstances()->forAll(p1, p2 |

MetaAssociationLink

pl <> p2 implies pl.id <> p2.id)

designator [0..1] : String

|~ lroleName [0..1] : String
isAbstract : Boolean | 1-1 0..4minCard : MinCardinality

maxCard : MaxCardinality

predecessor : Boolean (default = false)

il

=

context MetaAssociationLink inv:
self.minCard <= self.maxCard

1.1

associated to »

context MetaAssociationLink inv:

self.isIntrinsic = true implies (self.metaAssocationLink.isIntrinsic = true)
and (self.metaEntity.metaAttribute->exists (a | a.isIntrinsic = true)) and
(self. metaAssociationLink.metaEntity. metaAttribute->exists (a |
a.isIntrinsic = true))

context MetaEntity inv:
self.isIntrinsic = true implies self.metaAttribute-> forAll (a | a.isIntrinsic = true)
self.isIntrinsic = true implies self.metaAssociationLinks-> forAll (a | a.isIntrinsic = true)

context MetaEntity
def: allAttributes: self. metaCompAttribute->union(self.metaSimpleAttributes)
inv: self.allAttributes->forAll (a1, a2 |

al <> a2 implies al.name <> a2.name)

0.+ [isSingleton : Boolean <entiy>
I P 1.1 5
e
MetaAttribute %
A name : String £
C5
5 minCard [0..1] : MinCardinality | o « -
3 maxCard [0..1]: MaxCardinality
£ derivable: Boolean
° derivableExtern: Boolean
£ simulation: Boolean
[

2 L A A A
— A
MetaCompAttribute MetaSmpleAttribute
0.* type : MetaRegularType -

C7
MetaEnumAttribute MetalntervalAttribute
type : MetaEnumeration type: Metalnterval
context MetaCompaAttribute inv:

context MetaEntity
def: let allSuperTypes: collect (me | me = me.super)
inv: (self.allSuperTypes-> includes self) = false

(self.entity.allSupertypes->includes: self.type) = false

and self.entity <> self type

context MetaAttribute inv:
self.minCard <= self.maxCard
and self.maxCard = nil)

or (self.minCard = nil

context MetaEntity inv:

self.metaAssociationLinks->forAll (al, a2 | al <> a2 implies

al.roleName <> a2.roleName)

context MetaAssociationLink inv:
self.predecessor = true implies

(self.metaAssocationLink.predecessor = false)
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Language Architecture
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Meta Meta Model

Meta Models

instance of
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Method for Constructing Methods UDE

Purpose

= Guides the construction of DSMLs L Clarification of Scope and ]‘)

dlfferent DSM I_S LAnalysisofGeneric Requiremen
= Criteria that help to determine L[Ana.ysisofspecmcaeqmrememh

which language level a concept L’L
might be assigned to S }‘1
L’[ Design of Graphical Notation H

> Development of Modelling Tool h
e
Evaluation and Refinement }

= Criteria that seem useful for L> H
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Generic Framework:

Two Dimensions As a Starting Point

= Common starting point for more

* Should provide a "ball-park" view

113

specific kinds of analysis.

of an enterprise and its
information system

0 Accounts for interplay of action
system and information system

O |s adaptable
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Perspectives

Strategy

Information

System

Organisation

Resource

Human
Resources

Technology

Employees
Skills

Machinery

Platforms

Applications

Aspects

Structure

Strategic
Business Units

Joint Ventures

Organisation
Structure

Project

IT Infrastructure
IS Architecture

Object Model

Process

Value Chain

Value System

Service
Process

Task

Service
Transaction

Workflow

Goal

Competitiveness
Strategic Goals

Opportunities

Operational
Goals

Performance
Indicators

SLA

Performance
Indicators



Generic Framework:

,2Zooming in“ to Specific Types of Diagrams

Aspects
IO e e P
Resource Structure Process Goal /
e -7 e ot available -7
L /,/ /,/ . Reject Onder .
Human Strategic Value C’ﬁ;in cOmpetigjyéne§s -“_-,'_,[jﬁ‘ - '-_j
Strategy Resources Business Units ,Stfafégic Goals~~ e mmﬁea&aCheckA\'a\hhihw iverybled
; Value System -7 .~ PPt .
Technology Joint Ventures _--~"7 .~ Opportunities__---~ ’ — %‘"_'I—Eﬁf-m P
(2] - -7 1 el SN A ‘ N
% -7 . e - 7 preliminary
_QEJ .é’“—_’_____;,‘_',’__,—é’ i | /,, ordetcremedcnnﬁmo[de‘orﬂer confirmed Delver Gaods |
s Employees Organisation ¢ Service” | pzra |Iona :-j"l
I X ’ ' oals :
¢ Organisation Skills Structure ' Process | o )
ﬂ Machi Project : i Task : il orm_a_n_ch_" ————————————————————————————————————————————
) acninery ) /"_ _____ §5_ _____ :::::::}ﬁéiéét‘)!‘s'— ————————————————————
e S '
OO OOaae e s = = +
) ¢ |T Infrastructtre Service @ °
Information = Platforms S o
S stemn o : IS A[chltecture Transaction : _Performance
ications (I :
Y PP E‘_/Object Model Workflow —§ . Indicators
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Business Process Model and IT
Infrastructure Model

o e
s Business Process 2
eSSt
Business Process 1

| - —
Cu;;mata BI/DW \ ERP System
-
B Mt T
: ] IS
Database Server Application Server ‘

requires » requires »

/Bus’l'riess Process Model
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(Meta) Modelling Environment:
MEMO4ADO

* Implementation of various MEMO DSML within the meta-
modelling environment ADOXxx.

" Provides editors for several MEMO languages.
* Models created with different DSMLs can be integrated.

" The integrated meta-modelling environment allows to modify
existing languages and to add new ones.

Bock, Alexander; Frank, Ulrich: Multi-Pers i [ ing —

, ; , : - pective Enterprise Modelling
Conceptual Foundation and Implementation with ADOxx. In:
Karagiannis, D.; Mayr, H.C.; Mylopoulos, J. (ed.): Domain-Specific
Conceptual Modeling — Concepts, Methods and Tools. Springer 2016
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MEMO4ADO and Language Architecture

MEMO Language Architecture

MEMO Meta Meta Model

éﬂ%}

- can largely be mapped to

Implementation in ADOxx

ADOxx Meta Meta Model

ADOxx Metamodel Editor
(ADOxx Development Toolkit)

Reconstructed

MEMO MML =
( ) ? - reconstructs
-1 A S = i
-7 | ~ o Redesign without intrinsic
_-7 | . T~ features (MEMO MML)
e | instance o o s ¢ Partial simplification
= e
== = = — ==
— ]
== — | C——
Meta Models o —— ;
= = =
- —
3 A 4+
A r s
Object Models - implicitly generated
Integrated < integrated through
Object Model
(reconstruction of
DSML specification) Compound Architecture : Integrated Object Model
conceptual foundation of
@
MEMO4ADO =

(contains diagram type editors for all
implemented MEMO languages)

- part of

e

Meta Models

E ADOXxx Diagram Type Editor
~—~ for a specific language

= AR - (ADOxx Modeling Toolkit)
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