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Plano de Aula

Nosso objetivo hoje € comegar a comparar a
perspectiva (pownto de vista) do pensamento
clissico sobre design (comegando pelo design
estruturado) com o do destgn moderno
(especialmente do destgwn de sistemas).
certamente vamos concluir que a fase inicial de
desigw € o centro desta discussio.
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* O Processo de projeto como disciplina

‘ Sistema virtual ‘

‘ Sistema real ‘

* O Processo de projeto como area de pesquisa

Prof. José Reinaldo Silva
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O processo ole Projeto como discipling

Como disciplina o processo de
projeto visa a sua aplicagao pratica
para obter novos sistemas (produtos).
Neste caso o problema principal e
passar de uma fase onde se conhece
muito pouco sobre o artefato ate a
sua completa implementagao: o ciclo
de projeto.

Prof. José Reinaldo Silva
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Design de Scotemas

O processo de projeto como discipling r ~
Eliciacdo, Um problema desta fase de projeto €
Analise de Requisitos sem duvida a incompletude do

Modelagem de requisitos
Validacao

“modelo”, e necessidade de usar
varias representagoes (e mudar de
uma para outra) sem perder
informacao sobre o artefato.

Demanda por evolucao

- J

Modelagem preliminar
Modelagem Formal
Verificacao
Teste Preliminar

4 )

Em todo processo de projeto a
documentacao € essencial.

Project Project

Contextualizacao _ ol
s Review Definition

Encapsulamento
Treinamento
Plano de eliminacao |

Monitoring Detailed
& Control  Planning

" Protétipo

Deployment
Teste de Campo
Planejamento da

manutengao

e e e

Prof. José Reinaldo Silva
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E necessario uma visdo unificada da pesquisa em design. Esta visdo unificada
seria 0 que se chama um paradigma (do design).

Um paradigma é uma “colecao de exemplos reconhecidos de praticas cientificas -
exemplos que incluem leis, teoria, aplicacoes e instrumentos - que se traduzem
em modelos que podem ser mapeados de forma coerente com os métods tradi-
cionais da pesquisa cientifica”

Extraido de Kuhn, T.S., The Structure of Scientific Revolution, University of Chicago Press, 1970

Prof. José Reinaldo Silva
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Design Methodology in Technology

While Design Methodology is employed in many industries, it is commonly applied in technology fields,
including those using the Internet, software and information systems development. Several Design
Methodology approaches have developed in the technology industry. Each was a reaction to a different type of
problem. Some common technology Design Methodologies include:

Top Down Design or Stepwise Refinement: This starts from the end solution and works backwards, refining each
step along the way.

- Bottom Up Design: This Design Methodology starts with a foundation and works up towards a solution.

. Structured Design: This is an industry standard. The technique starts by identifying inputs and desired outputs to
create a graphical representation.

- Structured Analysis and Design Technique: This approach utilizes a diagram to describe the hierarchy of a
system’s functions.

- Data Structured Systems Development: Data structure determines the system structure in this Design
Methodology.

- Object Oriented Design: This methodology is based on a system of interacting objects.

Prof. José Reinaldo Silva
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Essencialmente, o metodo estruturado garante €
uma estrategia para obter uma arquitetura de
sistema onde se pode seguir o processo de
projeto em qualquer direcao preferencial: top-
down ou bottom-up.

o A\

AOR=down C{ \ ] \ Bottom-up

Prof. José Reinaldo Silva
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plano

componentes
plano

componentes

A completeza comportamental &
atingida quando uma dada
entidade ou elemento (objeto) &
plenamente definido, com todos
0s seus atributos, assim como o
seu comportamento.

Na pratica, em projetos, o que se
requer € que todas as
propriedades principais e
necessarias para o
desenvolvimento do sistemas
estejam presentes.

Escola Politécnica da USP
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Elementos proprios

> Base de elementos constituintes (componentes)

Elementos proprios indivisiveis sao chamados primos. Um conjunto LI de
elementos primos pode constituir uma base e portanto pode descrever

qualquer programa.

Prof. José Reinaldo Silva
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SADT: Structured Analysis and
Design Technique

Criada nos anos 80 para subsidiar o projeto de criacao da primeira
maquina de comando numerico, especialmente a criacdo do codigo G.

Marca, D., SADT: Structured Analysis and Design Technique, McGraw Hill,
1988.

K
Direcionado para programacao

< Baseado no conceito de blocos funcionais

¢ Blocos sao disjuntos e includentes

Prof. José Reinaldo Silva
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SADT: Structured Analysis and
Design Technique

Um bloco € um conjunto genérico de instrugoes de programa,

onde uma dada instrucao € identificada como a entrada do bloco e
outra (diferente da primeira) € identificada como a saida.

Se A e B sao blocos de um mesmo programa, entao A e B sao ditos
Independentes se e somente se AN B =J.

SeAeBsdotaisque ANB = Jentdo (ACB)OU (BC A)

Prof. José Reinaldo Silva
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O nosso caminho em diregao ao estudo do design e dos processos de projeto comega por:
i) identificar os “grandes metodos” ou paradigmas classicos; ‘
ii) estudar o papel da representagao formal;
iii) estudar a fase principal que € a fase de definicao do projeto;

iv) estudar o papel da modelagem e prototipagem no design mecatronico.

Prof. José Reinaldo Silva
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-» Process (data transformation)

« activities that transform data

* related by dataflows to other processes,
data store, and external entities.

-» Data flow

* indicate passage of data from output of one

entity to the input of another

* represent a data group or data element

=» Data store

 a place where data is held for later use
 data stores are passive: no transformations

are performed on the data

Escola Politécnica da USP

=» External entity

 an activity outside the target system

 acts as source or destination for dataflows
that cross the system boundary

- external entities cannot interact directly

with data stores

-» Data group

* a cluster of data represented as a single
dataflow

 consists of lower level data groups, or

individual elements

=» Data element
* a basic unit of data

Prof. José Reinaldo Silva
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DFD: Diagrama de Fluxo de Dados

A representacao de design por
diagramas € anterior aos metodos
atuais e foi inserida — da forma
disciplinada dos DFD’ s — com o
metodos estruturado.

Symbol: Meaning:

Process

Data Flow

External Agent

Data Store

Real-time link

Prof. José Reinaldo Silva
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Schedule

Academic 2 > Student
Department
Enroll
Student
Enrollment
Student Request
Schedule i
data
v Course En_rollment
1
Schedule 3 Class list Facul
Course Offered Cour > acu’ty
ered Course Produce Member

Class List
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Integrated DEFinition Methods (IDEF)

Information Modeling Method

IDEF Family of Methods

A Structured Approach to Enterprise Modeling & Analysis

IDEF.com was developed and is maintained by Knowledge Based Systems, Inc. (KBSI), the developers of the next generation IDEF methods: the IDEF3 Process Flow and Object State
Description Capture Method, the IDEF4 Object-Oriented Design Method, and the IDEF5 Ontology Description Capture Method. IDEF, initially abbreviation of ICAM Definition, renamed in

1999 as Integration DEFinition, refers to a family of modeling languages in the field of systems and software engineering. They cover a wide range of uses, from functional modeling to data,

simulation, object-oriented analysis/design and knowledge acquisition. These definition languages were developed under funding from U.S. Air Force and are heavily used by them, as well as

SR ‘-\"1_
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WhatsApp

88 8 | www.edrawsoft.com/download.php

www.edrawsoft.com/download.php

lE Bookmarks I Artificial Intelligenc

(= | Edraw

[ Noticias [J Popular

Save to Mendeley

Products v Diagrams v Templates

Edraw Products Download Center

Overview How ItWorks AllLibraries Reviews(137)

E Edraw Max V9.1

An all-in-one diagram software for

flowchart, org chart and more.

Supports Windows

2003/2008/Vista/7/8/10.

Supports Mac 0S X 10.8 and later.
Supports Linux.
15-day trial.

180M

Over 3,300,000 satisfied users now.

Various symbols and templates.

Clean and safe, no-risk, no-Plug-ins.

Completely uninstall support.

Escola Politécnica da USP

@ Edraw MindMaster V6.3 96M

« Mind mapping tool with multiple functions.
* Freeware

« Supports Windows Vista/7/8/10.

* Supports Mac OS X 10.8 and later.

* Supports Linux.

« Various styles, themes, and templates.

* (lean and safe, no-risk, no-Plug-ins.

« Completely uninstall support.

Solutions

@ Edraw Infographic V8.7 243M

An graphic design tool for infographics,

flyers, and more.

Supports Windows

2003/2008/Vista/7/8/10.

Supports Mac 0OS X 10.8 and later.
Supports Linux.

30-day trial.

Multiple symbols and templates.
Clean and safe, no-risk, no-Plug-ins.
Completely uninstall support.

Prof. José Reinaldo Silva
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Gerivcia do Projet

1957 - projeto Polaris, criacao do PERT (Program Evaluation and
Review Technique)

1962 - NASA e o Dept. of Defense (DoD) introduziram o WBS
(Work Breakdown Structure)

Polaris A-3 on launch pad prior to a test firing at Cape Canaveral

Elementos de uma WBS (por nivel)

|. Definicao do escopo do projeto e do “produto” que seria entregue;

O projeto e visto
como um “produto”

2. Data de inicio e fim do projeto do escopo;
3.“Budget” do escopo;

4. Equipe relacionada com o projeto

Prof. José Reinaldo Silva

PMR5020
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Aircraft Systems WBS

Level 1 Aircraft System (MIL-HDBK-881)
Level 2
. SE/ Peculiar Common . . Initial
B Program || SYS™M 11 Training Data Support || Support || OP/Site || Industrial |1gp;req ang
Vehicle Magmt T&E Equipment | | Equipment | | Activation || Facilities Initial
Repair
Parts
Airframe DT&E Equipment Tech Pubs Testand Test and Sys Construc-

: . Measurem’t Measurem’t Assembly, tion/Conver- .
Propulsion OT&E Services Engrg Data Equipment Equipment Installation sion/Expan- &Specnfy by
Application Software Mockups  Facilities  Support and sion llowance

Data Support Support Checkout List,
System Software T&E and and nescitou Equipment  Grouping
Comlldentification Support Manage-  Handling  Handling  °">"¢ Acquisition or H/W
I Test ment Data  Equipment Equipment Contractor or Mod Element)
STigation/Galkiance Facilities Data Tech Support Maintenance
Central Computer Depository Site
Fire Control Construction
Data Display and Controls Site/Ship
2 2o Vehicle
Survivability Conversion
Reconnaissance
Automatic Flight Control
Central Integrated Checkout
Antisubmarine Warfare Level 3

Armament
Weapons Delivery
Auxiliary Equipment

Escola Politécnica da USP
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Cicio ae vida

2rOCESSC G 2iT,es
Gerenciamento de projeto
Planejamento de projeto

Estimativa de custos

Custo para realizacéo de
mudangas no projeto

Dificuldade para
descoberta de erros
de projeto

Requis & design implem manut

especs
+ atencao a Fase Inicial

Prof. José Reinaldo Silva
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Ifit costs §1,000 to fix a problem found during
requirements capture, itwill cost...

§6,000 if found during design

$10,000 if found during the huild phase
40,000 if found during DT&E

§70,000if found during OT

F500,000 if found after fielding

RELATIVE COST TO FIX PROBLEM

DEY. ACCEPT.
CAPTURE TESTING  TESTING

STAGE OF LIFE-CYCLE

RQMTS DESIGN BUILD FIELDED

Figura 1: Custo para corre¢ao de erros no desenvolvimento de sistemas

Prof. José Reinaldo Silva
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Nature
(Novel Approaches to Theory Underlying Requirements Engineering)
ESPRIT Basic Research Project 6353

Ka theory of knowledge representation that embraces subject, usage and \
development worlds surrounding the system, including “expressive
freedoms”.

» atheory of domain engineering that facilitates the identification, acquisition
and formalization of knowledge domain, as well as similarity-based matching
of and classifying of software engineering knowledge.

» A process engineering theory that promotes context and decision based

vontrol of the development process. /

Prof. José Reinaldo Silva
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Wetas para a Engenthania de Requisctos

Metas tradicionais

de usuarios finais, e dos proprios engenheiros de desenvolvimento

nao-funcionais, organizacionais e de performance

\ Documentacao dos requisitos

/ Eliciacao de requisitos a partir de usuarios preferenciais (stakeholders),\

Analise e integracao dos diversos pontos de vista e introducao de requisitos

/

Prof. José Reinaldo Silva
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Novas metas

Introducao do CARE (Computer Aided Requirement Engineering) onde o
processo de analise e integracao dos requisitos é feito, além de fornecer
bases para decisdes de projeto.

A reutilizacao de requisitos baseado em uma estrutura orientada a objetos
onde a base de uma familia de requisitos € o seu modelo de referéncia.

A engenharia reversa de modelos de requisitos e formacao de uma biblioteca
global de modelos.

Q re-engenharia de sistemas e processos de negocios baseado na Ry

Prof. José Reinaldo Silva
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Jarke, M., Bubenko, J., Rolland, C., Sutcliff, A., Vassilious, Y.; Theories Underlying Requirements
Engineering: An Overview of NATURE at Genesis.

/ Engenharia de Requisitos \

m/ A Design \

Problemas, ’fdesign\A
Requisitos infor. Especificacdo Sistema
Conhec. do dominio de
Ve Informaca

\\\‘ validacao \\; 4:£/ Yo e

\\\\ verificacao 4///

Dominio Formal

Prof. José Reinaldo Silva
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Em uma tentativa para estruturar a Engenharia de Requisitos podemos
entender o seu conteudo tedrico como sendo composto dos seguintes topicos

semi-formais:

Psicologia cognitiva: para entender e contornar as dificuldades que as
pessoas tém para verbalizar (formalizar) as suas necessidades;

Antropologia: para prover uma abordagem metodica para o processo de
harmonizacao do comportamento colaborativo homem/maquina.

Sociologia: para entender as mudancas politicas, sociais € organizacionais
que levam a volatilidade dos requisitos;

Linguistica: porque ER é essencialmente um problema de comunicacgao.

Nuseibeh, B. and Easterbrook, S., Requirements Engineering: a Roadmap, on Proc. of the Conf. on
the Future of Software Engineering, ACM, New York, USA, 2000.

Prof. José Reinaldo Silva
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Carl Gustav Jung

. . .0S arquétipos sao
conjuntos de “"imagens
primordiais” originadas de
uma repeticao progressiva
de uma mesma experiéncia
durante muitas geracoes,
armazenadas no
inconsciente coletivo.

As imagens imaginadas sdo antes sublimacoes dos
arquétipos do que reproducoes da realidade.

(Gaston Bachelard)

PMR5020
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Eliciacao (elicitation)

Jloadsa

requisitos

sa0de9|

‘ Modelagem e representacao formal de requisitos

Invariantes
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Analisar ¢ “modelar" 0o neguisctos consiste em, de fate,
“satlimar" wmgaemdamyméewamdawmamdeéade
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Como o cliente
explicou...

Como o lider de projeto Como o analista Comeo o programador Como o Consultor de
entendeu... projetou... construiu... Hegocios descreveu...

Como o projeto foi
documentado...

Que funcionalidades Como o cliente foi Comeo foi mantido... 0 que o cliente
foram instaladas... cobrado... realmente queria...

Escola Politécnica da USP
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Processo de eliciacao de requisitos pode ser classificado como:

» Métodos tradicionais (baseados na relacao direta e direcionada com
usuarios e stakeholders)

 Técnicas de grupo (direcionados e classes de stakeholders)
* Prototipagem “rapida” (virtual)

» Técnicas orientadas a modelos (model-driven)

 Técnicas cognitivas : direcionadas e controladas por KBSs

 Técnicas contextuais: direcionadas aos métodos etnograficos.

Prof. José Reinaldo Silva

PMR5020
35




Processo de projeto da ER consiste em modelar sistemas em varias
vistas, tais como:

* Modelagem organizacional

* Modelagem Estatica (ou modelagem de dados)
* Modelagem Comportamental (ou dinamica)

* Modelagem Contextual (ou de dominio)

* Modelagem N&o-funcional

REQUIREMENTS

PROCESSES axo TECHNIQUES Gerald Kotonya and lan Sommerville

Prof. José Reinaldo Silva

PMR5020
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Data, problems,

questions
Formalized,
Structured
knowledge
KNOWLEDGE
DOMAIN KNOWLEDGE . ~1_ BASF

EXPERT ENGINEER

Knowledge, concepts,
solutions

Prof. José Reinaldo Silva
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O processe de eliciaca
- Data, problems,
questions
Formalized,
Structured
knowledge

KNOWLEDGE
[ BASE

Knowledge, concepts,
solutions

Data, problems,
questions

KNOWLEDGE
BASE

Knowledge, concepts,
solutions

Prof. José Reinaldo Silva
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Dominios acoplados Dominios disjuntc

stakeholder

stakeholder

desenvolvedor

desenvolvedor

Prof. José Reinaldo Silva
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ER = Eliciacao + Modelagem + Analise

Eliciacao (elicitation)

requisitos
Jloadse

saQdeo|

—

Capacidade de analise

A antecipacao da formalizacao é a base para
potencializar a analise dos requisitos

Escola Politécnica da USP ' '- S PMR5020




Sistema
existente

MHecessidades
dos usuarios

Padries da
Organizagdo

Regras
reguladoras

Processo de
Engenhara de
Requisitos

Requisitos
negocados

Especificagdo
do sistema

hodelos
do sistema

Informagies
de dominio
do sistema

Escola Politécnica da USP
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Gerald Kotonya

Computing Department, Lancaster University

and

E ! ,
3 I e lan Sommerville

Computing Department, Lancaster Umiversity

PROCESSES ano TECHNIQUES Gerald Kotonya and lan Sommerville

Cap. 7 * Viewpoints

Prof. José Reinaldo Silva
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Todo sistema baseado em recursos computacionais —
sistemas computaveis — tem uma gama variada de
usuarios e interessados nos seus recursos (chamados
genericamente de agentes), que podem ser pessoas
de variados perfis (profissionais e de relacionamento
com o sistema, outros sistemas, maquinas, etc.)

Cada um destes agentes interage com o sistema de
forma diferente e requer deste coisas diferentes. Cada
um deles mantém o seu sobre o sistema.

Prof. José Reinaldo Silva
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« Structured Analysis and Design Technique
(SADT)

* Controlled Requirements Expression (CORE)

* Viewpoint-oriented System Engineering
(VOSE)

* Viewpoint-oriented Requirements Definition
(VORD)

* Viewpoint-oriented Requirements Validation
(VORV)

Prof. José Reinaldo Silva
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Data Flew Diagram

Ao lado um exemplo
de DFD com os
requisitos basicos para
um sistema que aceita
reclamacoes

Members

o form
C(:v"-fie\ffﬁ claim

Claim
Form

Member

D2

Claims

3.
Action
Claim

2.
Make
Assessment
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Classes de pontos
cliente de vista e classes
de agentes

- —_—
designer * > Usuario

Prof. José Reinaldo Silva
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* Necessidades do usuario

| *Informacdodo Dominio
* Informag¢des de Sistemas Existentes
* Normasreguladoras
* Padrdes
1 2 3 4
— | Eliciagao |— Ana"‘?’e? — |Documentagao Validagao dos
A Negociacgao B . .
de Requisitos e dos Requisitos Requisitos
De Requisitos
S A B &
Documentode
Requisito
Especificagdodos | ___, Consenso
5 Requisitosdo Sistema dos requisito

Gerenciamento de Requisitos

Prof. José Reinaldo Silva
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Processo de engenharia de requisitos, composto da eliciacao, analise,
validacdo e documentacao, € feito segundo métodos que de fato sao
propostas de sistematizar a modelagem de sistemas - especialmente
nesta fase preliminar.

Alguns destes métodos sao a base da pesquisa nesta area e ficaram
conhecidos por suas caracteristicas basicas.

Prof. José Reinaldo Silva
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Os métodos podem ser caracerizados pelo respectivo esquema de
representacao:

1. Data-flow models - diagramas de fluxo de dados

2. Compositional models - baseados em diagramas Entidade-
Relacao

3. Classification models - baseado em diagramas de objeto

4. Stimulus-response models - baseados em diagramas estado-
transicao

5. Process models - diagramas de processo, redes de Petri, algebra
de processos, statecharts.

Prof. José Reinaldo Silva
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Classes de pontos
cliente de vista e classes
de agentes

- —_—
designer * > Usuario

Prof. José Reinaldo Silva
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Fazendo um mapeamento com a proposta do NATURE, temos:

Usuario (final) Usage world
Stakeholder Subject world
Desenvolvedor Developed world

Prof. José Reinaldo Silva
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Pohl, K., Assenova, P., Doemges, R., Johannesson, P., Maiden, N., Schmitt, J-P., Plihon, V., Spanoudakis,
G.; Applying Al Tecniques to Requirementes Engineering: The Nature Prototype, ESPRIT Basic Research

Project 6353, 1994.
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MECATRONICA

Na figura mostrada no slide anterior, o eixo horizontal mostra a evolugao da
representacio do artefato, que passa de uma fase absolutamente informal

para uma fase formal, passando por uma fase semi-formal.

E razoavel supor que até virar especificacao (formal), os requisitos passam
por fases diferentes de representacao semi-formal.
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O

Home Page of International Requirements Engineering Conference (RE)

I

This is the home page of the series of conferences that is now called the International Requirements Engineering Conference (RE). This series started as two alternating biennial conference series. One series, in
odd years starting in 1993, was the International Symposium on Requirements Engineering (RE). The other series, in even years starting in 1994, was the International Conference on Requirements Engineering
(ICRE). The two series merged in 2002 with the holding of the Joint International Requirements Engineering Conference (RE'02), so named to announce the merger. However, starting in 2003, the conference
series's name settled to simply “"International Requirements Engineering Conference (RE)".

Whenever a conference is sponsored by the IEEE, then " IEEE" is prepended to its name.

The number of a conference, coming before “"IEEE" is counted from the beginning of the series it is deemed to be part of. Thus, there were 4 ICREs, 5 International Symposia on RE, and then the International
RE Conferences start their numbering from 10, which is 1 more than 4+5!

This web site contains general information about the conference series and links to the home pages of individual conferences that have home pages.

I

Social Media Pages about the RE Conferences

o Google+
o Twitter
e Facebook page

Conference due dates and calls are typically available at WikiCFP.
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Nuseibeh, B. and Easterbrook,
S., on Proc. of the Conf. on the
Future of Software
Engineering, ACM, New York,
USA, 2000.
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Requirements Engineering: A Roadmap

Bashar Nuseibeh
Department of Computing
Imperial College
180 Queen’s Gate
London SW7 2BZ, UK.
Email: ban@doc.ic.ac.uk

ABSTRACT

This paper presents an overview of the field of software
systems requirements engineering (RE). It describes the
main areas of RE practice, and highlights some key open
research issues for the future.

1 Introduction

The primary measure of success of a software system is the
degree to which it meets the purpose for which it was
intended. Broadly speaking, software systems requirements
engineering (RE) is the process of discovering that purpose,
by identifying stakeholders and their needs, and
documenting these in a form that is amenable to analysis,
communication, and subsequent implementation. There are
a number of inherent difficulties in this process.
Stakeholders (including paying customers, users and
developers) may be numerous and distributed. Their goals
may vary and conflict, depending on their perspectives of
the environment in which they work and the tasks they wish

ta arsamnlich Thair anale mav nat ha avnlicit ar mav ha

Steve Easterbrook
Department of Computer Science
University of Toronto
6 King’s College Road
Toronto, Ontario M5S 3HS, Canada
Email: sme@cs.toronto.edu

* eliciting requirements,

* modelling and analysing requirements,
* communicating requirements,

* agreeing requirements, and

* evolving requirements.

Section 9 discusses how these different activities may be
integrated into a single development process. We conclude
with a summary of the state of the art in RE, and offer our
view of the key challenges for future RE research.

2 Foundations

Before discussing RE activities in more detail, it is worth
examining the role of RE in software and systems
engineering, and the many disciplines upon which it draws.
Zave [83] provides one of the clearest definitions of RE:

“Requirements engineering is the branch of software
engineering concerned with the real-world goals for,
functions of, and constraints on software systems. It
is also concerned with the relationship of these
factors to precise specifications of software behavior,

Amd ba dhaiv avaldian aviar Hnaa and aavana anfhiara
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Milestone 2:

Voltaremos nesta proxima semana a discutir o artigo final,
agora processando os comentarios feitos ao abstract e
procurando aprofundar a proposta para reformular o
abstract, incluir palavras-chave, e esbo¢car uma introducao,
onde se expande a apresentacao do que e de fato o artigo e
0 que pretende apresentar como resultado.
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Leitura da semana

-
(LvB, 1979, p

System Theory: a worldview and/or a metodology are mental pi
Matjaz Mulej, vice-president of IFSR. entitiesCENs
existing from

\_ Viewpoint/a

...one-sidedness is unavoidable, but beneficial
and dangerous, all at the same time; every
human must unavoidably be specialized in a
fragment of the immense huge given
knowledge of today. Alone, though, it can do
much less benefit than in cooperation /

: network of mutually different specialists (e.g.a

Matjaz Mulej management team, a doctors/nurses/etc. team,
Professor Emeritus, University of Maribor (Slovenia, Europe) Systems and Innovation Theory. a professors or teachers team, a sports team, a
More than 1.600 publications in more than 40 countries trainers team, etc.)

Dialectical Systems Theory; Innovative Business Paradigm and Methods.

key words: Dialectical Systems Theory, Innovation of Management and of values/culture/ethics/norms,

Law of two-generation cycles of values, Law of requisite holism, (corporate) social responsibility, USOMID methodology of creative cooperation.

ex- dean of Faculty of Economics and Business, University of Maribor ex- vice-rector of University of Maribor

for research, international & inter-university cooperation ) ) y

School Institute's website http://www.epfip.uni-mb.si Re t e H L

Head of the expert board of IRDO qu LS L 0 LS VM/
Institute for Development of Social Responsibility http://www.irdo.si

Teaching systems theory as a basis of requisitely holistic creative behaviour since 1970 and its application to innovation of management since 1961

Since 1992, co-chair of the STIQE biannual international conference
“linking Systems Theory, Innovation, L — - - - - R — - - N

Quality, Entrepreneurship and Environment* Fictitious holism (inside a single | Requisite holism (a dialectical system | Total = real holism (a system of all

‘grand-father' of the yearly international conference PODIM since1979 . oint of essential viewnoints fenmaodnte
“Entrepreneurship, Innovation, and Management* viewpoint) 1al viewpoints) viewpoints)
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Actual attributes of real features

Considered attributes of thinking about real features

Systemic Complexity Consideration of whole's attributes that parts do not have
Systematic Complicatedness Consideration of parts' attributes that whole does not have
Dialectic Basis for complexity Consideration of interdependences of parts that make parts

unite into the new whole

Requisite  realism /
materialism

Basis for requisite holism of | Consideration that selection of the systems of viewpoints

consideration

must consider reality in line with the law of requisite ho-
lism for results of consideration to be applicable
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Systems / Systemic / Holistic Thinking

Un-systemic / Traditional Thinking

Interdependence/s, Relation/s, Openness, Interconnected-
ness, Dialectical System

Independence, One-way dependence, Closeness,
A single viewpoint / system

Complexity (plus complicatedness)

Simplicity or Complicatedness alone

Attractor/s

No influential force/s, but isolation

Emergence

No process of making new attributes

Synergy, System, Synthesis

No new attributes resulting from relations between ele-
ments and with environment

Whole, holism, big picture

Parts and partial attributes only

Networking, Interaction, Interplay

complicatedness noun

No mutual influences

the state or quality of having many interrelated parts or
aspects <the complicatedness of the home theater system
may require that it be installed by a professional>

Synonyms complexness, complicacy, complicatedness,
complication, elaborateness, intricacy, intricateness,

involution, knottiness, sophistication

Related Words diversity, heterogeneity, heterogeneousness,

multifariousness; impenetrability, incomprehensibility,

inexplicability

Merry-Webster Dictionar

Near Antonyms simplification; homogeneity, uniformity

Antonyms plainness, simpleness, simplicity
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