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Enquadramento 1

Equadramento

Este projecto surge a partir dos contactos estabelecidos pelo Professor Oliveira
Duarte, responsável pelo Programa Aveiro Norte, e pelo Prof. José Martinho Oli-
veira (Professor Adjunto da Escola Aveiro-Norte) com a Yazaki, no sentido do
desenvolvimento de um projecto de colaboração com a Universidade de Aveiro
para a resolução de problemas relacionados com a de�nição de políticas ópti-
mas de produção de cablagens para a indústria automóvel. Tais problemas têm
por base a elevada diversidade de con�gurações possíveis, a impossibilidade de
produção atempada de todas as que são requeridas e os custos associados ao
recurso a con�gurações subutilizadas.
Este anexo técnico visa a de�nição das condições, actividades, calendarização e
respectivo cálculo de custos das componentes de investigação e de desenvolvi-
mento de uma aplicação informática com vista à optimização da diversidade e
da distribuição de con�gurações de cablagens a produzir para a indústria auto-
móvel, de agora em diante designada por OPT-DDCC.

Descrição

Com este projecto pretende-se desenvolver uma aplicação informática (OPT-
DDCC) que deverá correr em ambiente Windows com as seguintes funcionali-
dades:

1. Acesso através de um 'web browser';

2. Controlo de acessos por per�s de utilizadores;

3. Registo dos dados de entrada (ver próxima secção) por formulários web
intuitivos;

4. Classi�cação dos dados por Cliente/Projecto/Fase com historial, a desig-
nar por cenário (CN);

5. Determinação do conjunto das n con�gurações de opções activas (referên-
cias) que, a partir dos dados estatísticos disponíveis, se espera serem as
mais requeridas, a designar por conjunto de con�gurações padrão (CCP);

6. Apresentação dos resultados obtidos com os custos apurados no item an-
terior;

A aplicação será desenvolvida em dois módulos funcionais:

• INTERFACE - aplicação que interage com os utilizadores, manipula os
dados e activa a execução do módulo SOLVER (items 1-4, 6);

• SOLVER - aplicação que responde ao problema de optimização (item 5).

A Universidade de Aveiro deterá os direitos de autor do SOLVER, cedendo à
Yazaki Saltano os direitos de livre utilização do OPT-DDCC, no âmbito das
suas actividades, bem como o de aceder a futuras actualizações.



2 Descrição

Especi�cação

O OPT-DDCC apresentará as seguintes entradas e saídas:

• Entradas por cenário CN

1. Registo de referências, opções e grupos de opções existentes;

2. Registo de custos �xos das referências e dos custos relativos à inclusão
de opções na de�nição das diferentes con�gurações;

3. Registo de percentagens por opção e volume total de vendas previsto;

4. Registo de relações de obrigatoriedade e imcompatibilidade entre op-
ções;

5. Possibilidade de especi�car con�gurações obrigatórias ou inexisten-
tes no conjunto CCP (ex: para satisfazer necessidades de cobertura
total);

6. Possibilidade de registo de dados estatísticos relativos a con�gurações
requeridas em anos anteriores;

7. Registo de variáveis globais de con�guração como o número máximo
de elementos no conjunto CCP ou a percentagem mínima entre custos
totais de sucessivas aproximações à obtenção do conjunto CCP;

8. Possibilidade de exportar os resultados para um formato compatível
com o Microsoft Excel.

• Saídas:

1. Listagem das opções activas associadas a uma dada con�guração (re-
ferência), com indicação dos respectivos custos;

2. Determinação do conjunto de con�gurações CCP e listagem das refe-
rências que pertencem a este conjunto;

3. Dados adicionais que se considerem relevantes no apoio à decisão;

4. Folha síntese com custo máximo, custo optimizado (ambos em euros
e percentagem), o número de referências possíveis e o número de
referências optimizado;

5. Folha com o ganho na eliminação de cada uma das referências e
respectivos grá�cos (euros e percentagem);

6. Matriz de referências a produzir vs grupos de opções.

Características técnicas

As ferramentas e opções técnicas escolhidas para o desenvolvimento dos módulos
que compõem a aplicação OPT-DDCC foram ponderadas de forma a considerar
as seguintes linhas orientadoras:

1. Independência entre o interface (módulo INTERFACE) e o algoritmo de
cálculo (módulo SOLVER);
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2. E�ciência e precisão na execução do SOLVER;

3. Possibilidade de reutilização do SOLVER para possiveis interações com
aplicações que usem o protocolo EDI;

4. Garantir universalidade de acesso geográ�co e por diferentes plataformas;

5. Permitir a vários utilizadores com interesses em diferentes subconjuntos d
dados de os aceder de forma segura e intuitiva;

6. Possibilidade de migração do SOLVER da plataforma WINDOWS para
plataformas UNIX;

7. Disponibilidade dos dados num Servidor de Base de Dados tornando o seu
acesso possivel por futuros módulos a implementar;

8. Minimizar ou eliminar custos referentes à utilização de 'code libraries',
'solvers', compiladores ou linguagens utilizando, sempre que possível, li-
cenças 'open source'.

As características técnicas anteriormente especi�cadas serão obtidas com recurso
às seguintes ferramentas e protocolos:

• O módulo INTERFACE será uma 'web application' implementado na lin-
guagem ASP ou ASP.NET utilizando SQL via ODBC;

• O módulo SOLVER será uma 'CGI application' (Common Gateway In-
terface Application) implementado na linguagem C;

• A comunicação entre módulos será realizada através de XML (Extensible
Markup Language);

• No desenvolvimento do INTERFACE será utilizado o '.NET FRAMEWORK'
1;

• Na implementação do SOLVER será utilizado o compilador de linguagem
C MINGW 2 e as 'code libraries' Expat 3 e qDecoder 4;

Equipa

A equipa de trabalho para este projecto inclui os investigadores seniores do
CEOC Agostinho Miguel Mendes Agra 5, Domingos Moreira Cardoso (coor-
denador do projecto) 6 e Eugénio Alexandre Miguel Rocha 7. Adicionalmente,

1incorporado em todos os sistemas operativos Microsoftr mais recentes ou instalável gra-

tuitamente via 'Windows Update';
2Ver na secção de licenças, L01 para o compilador e L02 para o 'runtime';
3Licença L03;
4Licença L04;
5Email: aagra@mat.ua.pt
6Email: dcardoso@mat.ua.pt
7Email: eugenio@mat.ua.pt



4 Desenvolvimento do Projecto

contará também com bolseiros a contratar (em tempo integral) para actividades
de levantamento e registo de dados e de programação, os quais preencherão duas
bolsas de iniciação à investigação

Desenvolvimento do projecto

O projecto de optimização da diversidade e distribuição de con�gurações de
cablagens (OPT-DDCC) para a indústria automóvel desenvolve-se ao longo de
10 meses, segundo a calendarização a seguir indicada, em torno das seguintes
actividades principais:

1. Modelação matemática e concepção algorítmica para a resolução dos pro-
blemas de optimização associados à eventual subutilização do conjunto de
con�gurações padrão.

2. Desenho dos módulos INTERFACE e SOLVER.

3. Concepção de rotinas de tratamento de dados estatísticos.

4. Implementação da aplicação pretendida e respectivo acompanhamento,
monitorização e controlo.

Tarefas

O projecto OPT-DDCC divide-se na seguinte sequência de tarefas:

1. Levantamento e registo de dados relacionados com o ambiente no qual se
pretende que a aplicação a desenvolver trabalhe (LRD);

2. Re�namento da especi�cação do projecto, com base na informação ante-
riormente recolhida (REP);

3. Modelação matemática e conceptualização algorítmica para a resolução
dos problemas de optimização (MM&CA);

4. Implementação das versões teste dos módulos INTERFACE e SOLVER
com ajustes decorrentes das experiências a realizar (IMIS);

5. Implementação da versão �nal do programa de aplicação pretendido (IVF);

6. Instalação e teste da versão �nal do programa de aplicação pretendida
(IT).
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Calendarização

Meses 1 2 3 4 5 6 7 8 9 10

LRD x x
REP x
MM&CA x x x
IMIS x x x
IVF x x x
IT x

Cálculo de custos

Os encargos a apresentar com esta proposta pressupõem a contratação de bol-
seiros de iniciação à investigação para o preenchimento de duas bolsas a tempo
integral, durante 10 meses, cada uma dos quais correspondendo ao valor men-
sal de 745e e a disponibilização, por parte da Yazaki, de dois computadores
portáteis e de uma impressora, com características adequadas.

Tipo de Encargo Descrição Custo

Bolseiros 2x(745x10) 14.900,00e
Despesas Gerais Material diverso, deslocações, etc 2.000,00e
Coordenação do Projecto Inclui actividades de investigação 4.875,00e

Subtotal 21.775,00e
Custo do projecto Com 20 % de overheads 27.218,75e

Total Com 19 % de IVA 32.390,31e

Aveiro, 11 de Novembro de 2004

Domingos Moreira Cardoso
(Professor Associado da UA)
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APÊNDICE - Licenças do software utilizado

Transcreve-se as licenças do software e das 'code libraries' utilizadas:

• L01: GNU General Public License
0. This License applies to any program or other work which contains a
notice placed by the copyright holder saying it may be distributed under
the terms of this General Public License. The "Program", below, refers
to any such program or work, and a "work based on the Program"means
either the Program or any derivative work under copyright law: that is
to say, a work containing the Program or a portion of it, either verbatim
or with modi�cations and/or translated into another language. (Hereinaf-
ter, translation is included without limitation in the term "modi�cation".)
Each licensee is addressed as "you".
Activities other than copying, distribution and modi�cation are not co-
vered by this License; they are outside its scope. The act of running the
Program is not restricted, and the output from the Program is covered
only if its contents constitute a work based on the Program (independent
of having been made by running the Program). Whether that is true de-
pends on what the Program does.
1. You may copy and distribute verbatim copies of the Program's source
code as you receive it, in any medium, provided that you conspicuously
and appropriately publish on each copy an appropriate copyright notice
and disclaimer of warranty; keep intact all the notices that refer to this
License and to the absence of any warranty; and give any other recipients
of the Program a copy of this License along with the Program.
You may charge a fee for the physical act of transferring a copy, and you
may at your option o�er warranty protection in exchange for a fee.
2. You may modify your copy or copies of the Program or any portion of
it, thus forming a work based on the Program, and copy and distribute
such modi�cations or work under the terms of Section 1 above, provided
that you also meet all of these conditions:
* a) You must cause the modi�ed �les to carry prominent notices stating
that you changed the �les and the date of any change.
* b) You must cause any work that you distribute or publish, that in whole
or in part contains or is derived from the Program or any part thereof, to
be licensed as a whole at no charge to all third parties under the terms of
this License.
* c) If the modi�ed program normally reads commands interactively when
run, you must cause it, when started running for such interactive use in
the most ordinary way, to print or display an announcement including an
appropriate copyright notice and a notice that there is no warranty (or
else, saying that you provide a warranty) and that users may redistribute
the program under these conditions, and telling the user how to view a
copy of this License. (Exception: if the Program itself is interactive but
does not normally print such an announcement, your work based on the
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Program is not required to print an announcement.)
These requirements apply to the modi�ed work as a whole. If identi�able
sections of that work are not derived from the Program, and can be reaso-
nably considered independent and separate works in themselves, then this
License, and its terms, do not apply to those sections when you distribute
them as separate works. But when you distribute the same sections as
part of a whole which is a work based on the Program, the distribution
of the whole must be on the terms of this License, whose permissions for
other licensees extend to the entire whole, and thus to each and every part
regardless of who wrote it.
Thus, it is not the intent of this section to claim rights or contest your
rights to work written entirely by you; rather, the intent is to exercise the
right to control the distribution of derivative or collective works based on
the Program.
In addition, mere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under the
scope of this License.
3. You may copy and distribute the Program (or a work based on it, under
Section 2) in object code or executable form under the terms of Sections
1 and 2 above provided that you also do one of the following:
* a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections 1 and
2 above on a medium customarily used for software interchange; or,
* b) Accompany it with a written o�er, valid for at least three years, to
give any third party, for a charge no more than your cost of physically
performing source distribution, a complete machine-readable copy of the
corresponding source code, to be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,
* c) Accompany it with the information you received as to the o�er to
distribute corresponding source code. (This alternative is allowed only for
noncommercial distribution and only if you received the program in object
code or executable form with such an o�er, in accord with Subsection b
above.)
The source code for a work means the preferred form of the work for ma-
king modi�cations to it. For an executable work, complete source code
means all the source code for all modules it contains, plus any associated
interface de�nition �les, plus the scripts used to control compilation and
installation of the executable. However, as a special exception, the source
code distributed need not include anything that is normally distributed
(in either source or binary form) with the major components (compiler,
kernel, and so on) of the operating system on which the executable runs,
unless that component itself accompanies the executable.
If distribution of executable or object code is made by o�ering access to
copy from a designated place, then o�ering equivalent access to copy the
source code from the same place counts as distribution of the source code,
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even though third parties are not compelled to copy the source along with
the object code.
4. You may not copy, modify, sublicense, or distribute the Program except
as expressly provided under this License. Any attempt otherwise to copy,
modify, sublicense or distribute the Program is void, and will automati-
cally terminate your rights under this License. However, parties who have
received copies, or rights, from you under this License will not have their
licenses terminated so long as such parties remain in full compliance.
5. You are not required to accept this License, since you have not signed
it. However, nothing else grants you permission to modify or distribute
the Program or its derivative works. These actions are prohibited by law
if you do not accept this License. Therefore, by modifying or distribu-
ting the Program (or any work based on the Program), you indicate your
acceptance of this License to do so, and all its terms and conditions for
copying, distributing or modifying the Program or works based on it.
6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives a license from the original
licensor to copy, distribute or modify the Program subject to these terms
and conditions. You may not impose any further restrictions on the reci-
pients' exercise of the rights granted herein. You are not responsible for
enforcing compliance by third parties to this License.
7. If, as a consequence of a court judgment or allegation of patent infringe-
ment or for any other reason (not limited to patent issues), conditions are
imposed on you (whether by court order, agreement or otherwise) that
contradict the conditions of this License, they do not excuse you from
the conditions of this License. If you cannot distribute so as to satisfy si-
multaneously your obligations under this License and any other pertinent
obligations, then as a consequence you may not distribute the Program at
all. For example, if a patent license would not permit royalty-free redistri-
bution of the Program by all those who receive copies directly or indirectly
through you, then the only way you could satisfy both it and this License
would be to refrain entirely from distribution of the Program.
If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section is intended to apply
and the section as a whole is intended to apply in other circumstances.
It is not the purpose of this section to induce you to infringe any patents
or other property right claims or to contest validity of any such claims;
this section has the sole purpose of protecting the integrity of the free soft-
ware distribution system, which is implemented by public license practices.
Many people have made generous contributions to the wide range of soft-
ware distributed through that system in reliance on consistent application
of that system; it is up to the author/donor to decide if he or she is wil-
ling to distribute software through any other system and a licensee cannot
impose that choice.
This section is intended to make thoroughly clear what is believed to be
a consequence of the rest of this License.
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8. If the distribution and/or use of the Program is restricted in certain
countries either by patents or by copyrighted interfaces, the original copy-
right holder who places the Program under this License may add an expli-
cit geographical distribution limitation excluding those countries, so that
distribution is permitted only in or among countries not thus excluded.
In such case, this License incorporates the limitation as if written in the
body of this License.
9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will be
similar in spirit to the present version, but may di�er in detail to address
new problems or concerns. Each version is given a distinguishing version
number. If the Program speci�es a version number of this License which
applies to it and "any later version", you have the option of following the
terms and conditions either of that version or of any later version pu-
blished by the Free Software Foundation. If the Program does not specify
a version number of this License, you may choose any version ever pu-
blished by the Free Software Foundation.
10. If you wish to incorporate parts of the Program into other free pro-
grams whose distribution conditions are di�erent, write to the author to
ask for permission. For software which is copyrighted by the Free Software
Foundation, write to the Free Software Foundation; we sometimes make
exceptions for this. Our decision will be guided by the two goals of preser-
ving the free status of all derivatives of our free software and of promoting
the sharing and reuse of software generally. NO WARRANTY
11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE,
THERE IS NOWARRANTY FOR THE PROGRAM, TO THE EXTENT
PERMITTED BY APPLICABLE LAW. EXCEPTWHEN OTHERWISE
STATED INWRITING THE COPYRIGHT HOLDERS AND/OROTHER
PARTIES PROVIDE THE PROGRAM "AS IS"WITHOUTWARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF
THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE
DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SER-
VICING, REPAIR OR CORRECTION.
12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR
AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR
ANYOTHER PARTYWHOMAYMODIFY AND/OR REDISTRIBUTE
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDEN-
TAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE
OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT
LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INAC-
CURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR
A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
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PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
END OF TERMS AND CONDITIONS;

• L02: You are free to use, modify and copy this package. No restrictions
are imposed on programs or object �les compiled with this library. You
may not restrict the the usage of this library. You may distribute this
library as part of another package or as a modi�ed package if and only if
you do not restrict the usage of the portions consisting of this (optionally
modi�ed) library. If distributed as a modi�ed package then this �le must
be included. This library is distributed in the hope that it will be useful,
but WITHOUT ANYWARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.;

• L03: Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center
Ltd

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation �les (the "Software"), to
deal in the Software without restriction, including without limitation the
rights to use, copy, modify, merge, publish, distribute, sublicense, and/or
sell copies of the Software, and to permit persons to whom the Software
is furnished to do so, subject to the following conditions:
The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.
THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY
OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FIT-
NESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS
BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTIONOF CONTRACT, TORTOROTHERWISE,
ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFT-
WARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.;

• L04: Copyright (C) 2001 OpenBIRD Corporation.
This library is free software; you can redistribute it and/or modify it under
the terms of the GNU Lesser General Public License as published by the
Free Software Foundation; either version 2.1 of the License, or (at your
option) any later version.
This library is distributed in the hope that it will be useful, but WITHOUT
ANY WARRANTY; without even the implied warranty of MERCHAN-
TABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
Lesser General Public License for more details.
You should have received a copy of the GNU Lesser General Public License
along with this library; if not, write to the Free Software Foundation, Inc.,
59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
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Copyright Disclaimer:
OpenBIRD Corporation., hereby disclaims all copyright interest. Presi-
dent, Seung-young Kim, 6 April 2000;


