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PREFACE 

eadlab, the joint R&D institute of Paderborn University and Siemens Nixdorf Inforrna­
tionssystcme AG has been founded in 1985 with t he goal of deeply in t('grating university 
research and industrial development in a joint centre of excellence. In this uni(IUe coop­
eration scientists. although hired from both sides, work together day by day under onc 
roof. sharing common projects, solving common problems. The Ba.varian ~Iinister for 
European Affaires. Dr. Tholllas Coppel called radlab "Ein in jeder IIinsich t herausragen­
des, zukunftsweisendes 13cispiei (an example which under any aspects is c)(ceplionai and 
promising)" . 

Cad lab's objective is to advance the field of Computer Aided Concurrent Engineering 
(CACE) and to provide its partners with leading edge means and methods for solving COIll­

plex engineering problems. During the report period a. large number of publica,lions have 
demonstrated the scic lltific success of Cadlab while its achievements in pre-competitive 
product development have bccn demonstrated by completing Cad lab's E~IC'-\Vorkbenchl 
to a state that is ready for a demanding and fast growing market. Due to its unique 
organisation and a consequent path from applied research to user oriented development, 
Cad lab can offer today one of the most advanced solUl ions worldwide in this area. 

From the beginning Cad lab 's work has been inspired by the vision of providing smoothly 
integrated environments to the user in order to optimise the overaU engineering process in­
stead of isolated tools, Consequently, in the past research and development on tools always 
included the aspect of building integrated tool sets or "workbenches". In recent years, due 
to the lack of basic integralion services on the market, about half of Cadlab's effo rts have 
been spent on the conceptualisatioll and develoJllnent of a powerful integration system or 
"'framework", This became a major contribution to Sll;' RA M E, SN I's framework product. 
which emerged from the JESSI Common Frame (Jcr) project , so that today an advanced 
rramework is on the market. As a. consequence Cadlab now concentrates on integration 
aspects not yet covered by SlrRAME. Iml)Ortant examples for such aspects are the fed ­
eration of existing frameworks, the support of knowledge based engineering techniques 
and the information exchange via standardised formats, AIJ these efforts a re necessary 
steps towards the successful introduction or Computer Aided Concurrent Engineering into 
practical applications, 

At the end of the l'eJ)ort period, about 80 sc ientists and engineers plus about 90 student 
assistants and students preparing their master's thesis were employed in Cadlab. They are 
organised in three groups dealing with <-Base Technology" , <-System Engineering Technol­
ogy", and '-Analog System Engineering". In addition there is a "Technical Management 
Group". 

As the results achieved will be discussed in more detail wit hi n the following sections 
of this report, only some highlights shall be summarised here, So called '; Federated Sys­
tems". i.e., the well organ ised cooperation of appli cation centred framework s wilJ play an 
important role in the introduction of Concurrent Engineering into practice, This is due 
to the fact that in the various engineering domains to be combined in most cases local 
design environments already exist and cannot sim ply be replaced by a completely newen­
vironment, Cadlab developed a technology to solve this problem and will be able to offer 
this solution in the near ruture. Knowledge based techniques made considerable progress 

I EMC: Eleclro-Magllelic Compa.tibility 
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in the last. years. As a consequence they ent.e r more and more all areas of engineering. A 
successful CACE framework therefore has to support the integration of knowledge based 
tools. By means of it.s IF'S2 project, started during t.he report. period. Cadlab will offer 
such support. The architecture foI1ows the proposals of the IEEE working group P1252. 
Advanced user interfaces become more and more the key point. of any computerised ap­
plication. lJased on its deep knowledge in this field CadJab started a new project ill this 
area with the goaJ to design <Ind implement. an advanced, platform independent editing 
syst.em. F'irst results are operational and have been used to build applications. Concur­
rent Engineering means integrated engineering with heterogeneous engineering domains. 
'While the user prefers to stay at the modelling envi ronment he is familial' with, internally 
it ullified modelling method has to be provided. A solution to this problem is an essential 
pre-requirement for successfully introducing CACE. During the report period at C'adlab 
a very promising approach, based on enhanced Predicate/Transition nets has been de­
veloped. The communication of data, to the outside world is increasillgly based on ST EP 
protocols. To support this trend a STEP /EXP HESS workbench has been designed at C'ad­
lab. It is highly generator-oriented and therefore extremely flexible. A first release has 
been finished during th e repori period. Cad lab's most complex software system completed 
in the report period is the EjI,IC-workbench. It is one of the leading design environments 
worldwide to sup port the design of electronic systems under E11C const raint.s, The suc­
cessful use of t.his software within various departments of SN I demonstrated its quality 
and fundamental importance. Therefore it is not surprising that there is a remarkable 
external market pull for this software. 

The application driven research and development of C'adlab makes it necessary to par­
ticipate in externall y driven projects. During the report period Cadla.b participated in a.n 
ambitious project on defining an innovative CA I/CACE3 concept for SN I's System Unit 
L'1 Iidrange··. This type of project is intended to become a standard Cadlab activity, 

From its beginning Ca.dlab has been participating in large nationally and European 
funded projects. In 1993 twooft hem have been success fully finished: Et-.1C-Design. fundccl 
by OMFT'I. an d EelI'l l, funded by the C I~U5 . A couple of additional projects have 
been continued or newly sta.rted during the report. period . This demonstrates Ca.dlab's 
reputation in the scien tific and technical community. 

Cadlab's standardisation efforts have been concentrated on active participation in vari­
ous international bodies. Areas of Cad lab 's standard isation contributions include VII D L, 
EXPRESS, Inter Tool Communication, Framework Architecture, Data 11odelling) Simu­
lation lJackplanes, Object Oriented Databases, Engineering of Computer-based Systems. 

Cadlab's international scientific reputation is reflected by the large number of publica­
t ions. Cad lab employees have presented papers on most major international conferences 
on topics rela.ted to Cad lab's focus of research . In addition) Cadlab members have been 
active in organisational bodies of such conferences, Among th e many outstanding scien­
tific achievements, the international first price for graphical data processing received by 
R. Zhao for his work on pen-based computing deserves special recognition. 

1993 was a year that demonstrated the intent and ability of Cad lab to anticipate up-
coming demands and interests of CadJab's constituting partners as well as trends and 

2[FS: Intelligent Framework Services 
3CAI: Computer Aided Indu stry 
40MFT: Oundesministerium flir Forschung und Technologie 
~CEU: COlllmission of the European Union 
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developments in the international research and user community. By concentrating on 
leading edge pre-competitive areas the workforce could be focussed 011 future-oriented 
goals . On the other hand, Cadlab has kept its proven main principles: tight in tegration of 
academic research and industrial development and focus on application oriented research 
and development topics. 

The follow ing annual repo rt gives an overview of Cadlab's act ivities and achievements 
in 1993. Part I of the report details Cadlab 's objectives, describes Cadlab's organ isat ional 
structure and gives a general overview of the progress made. Part II contains tech nical 
detai ls from the project groups. Part If! provides supplementary information on publica­
tions, fu nded projects, and cooperatiolls. 

F.J. Rammig a nd B. Stein miiller 
Cadlab Executive Board 
Paderborn , J une 1994 



Part I 

Overview 

1 Goals and Objectives 

1.1 Mission 

Cadlab, the joint research and development institut.e between Paderborn University and 
Siemens Ni.xdorf lnformatiollssysteme AG, SNI, has been founded ill [985 with the mission 
to deeply integrate university research and industrial development in a "joint centre of 
excellence ", for the syncrgctic benefit of both partners. 

This cooperative al>proach yields new possibilities for academia, namely to open-up 
and further new application-oriented research areas, while at the same time industry 
gains a sound, know ledgeable basis for developing leading-edge means and methods for 
mastering real-life, complex engineering problems. Last, but not least, this approach yields 
a very stimu lating working atmosphere a nd a fruitfu l ground for the development of highly 
qualified application-oriented engineers and scientists . 

1.2 Guiding Theme and Central Topics 

Cadlab's R&D work in the nineties is guided by the overaH theme "Computer Aided 
Concurrent Engineering (CAGE)". 

Here. "Concurrent Engineering (CEF' stands for a systematic approach to t he engi­
neering of products, characteri sed by the early, concurrent consideration of all product 
aspects that are relevant through its further Life cycle. 

The key objectives of CE are 

• lead time reduction 

• improvement of product and environmental quality 

• improvemellt of competitiveness 

Computer Aid (CA) is seen as a pre-condition for efficiently implementing CE and for 
mastering CE complexi ty. Due to its practical importance and its academic potential , 
"CACE" is of high strategic interest for both partners within Cadlab. 

Under this guiding theme, Cadlab focusses 011 the following areas of work: 

• integrated System Engineering 

• Analog System Engineering 

• Base Technology (CACE- Infrastructure) 

These areas have been described as part of a new work programme in 1992, which has 
been formally issued by the Cadlab Advisory Board in the beginning of 1993. 



1.3 R esults and Services 

Cad lab's material results arc given by 

• Research and development reports in the area of CACE 

• PublicaLions and PhD theses 

• Software prototypes 

• Softwa re components with industrial quality standard 

Cadlab's services include 

• Education aIHI training of students and employees in a.pplication-ol'iented projects 
("tr3 i ni ng-on- the-job") 

• Coordination and support of complex R&D projects 

• Execution of user projects 

• User consultancy 

• 'Transfer of know-how and software 

1.4 Objectives of the Report Period 

While a new CACE work programme and new organisational structures have been defined 
in the previous report period , 3 major objective of the last report period was the initiali­
sat ion of the work programme in the new field of base technology and integrated system 
engineering. 

The major goal consisted in the evaluation of t he relevant problem spaces, collection 
of use r requirements and development of first prototypes and models. rvlorcover, a key 
objective was the effective take-up of leading-edge research results previously a.ch ieved by 
Cadlab ill the areas of advanced user- interfaces, system- and data-modelling (er. annual 
report 1992). In line with the idea of concurrent engineering (as applied to our own tasks) 
a major goal was the early assessment of potential markets and user requirements by 
means of close user interaction. Consequently an engineering process had to be set-u p. 
which - while enabling adequate milestone-based process-control - was flexible enough to 
allow fast response to new inputs. 

As for the field of "Analog System Engineering" a. key goal was the industrialisation of 
the highly advanced computer-based workbench fO I" Electromagnetic Compatibi li ty EMC 
and its application within SN I. In particular, all necessary steps for technology transfer 
into a. commercial context were to be taken. At the same t ime, new R&D areas in the 
analog system engineering context were to be prospected. 

2 



2 Organization 

2.1 O verv ie w 

Cadlab is a joint vent ure between Paderborn Unive rsity and Siemens-Nixdorf Informa.­
tionssysteme AG (SNI). The financial support comes from SN I and the federal state of 
Nordl'hein- Westfalcn to about equal amounts. Addit ional funding is provided by the CEU 
and the Bl',,1 FT by financing a number of research projects. 

The basis of t he cooperat ion is a contract. bet.ween the two partners. The cooperat ion 
is open to furt her partners from academ.ia or industry. The management of Cadlab is 
carried out by an executive board of two directors, one (rom the university and one from 
SN I. The executive board of directors is advised by an adv isory board in technical and 
organisational matte rs (er. Figure 1). 

t t t Scientific Advisory 
Board 

elects gives advice 

installs 
i Management Board 

Project group leaders 
Project group members 

appr. 80 Scientists and 
Engineers 

appr. 10 M.S. students 

'--_---'L _ ---''---_--.J appr. 100 Student assistants 
appr.l90 _ __ .... _ .. ,= • .00 =--

installs 

Figure I: Cadlab. Principal Organisational Structure 

The joint scientific and technical work is performed in project groups which are headed 
by project group leaders (see Fig. 1). Depending on specific needs these principle entities 
can be combined into larger or further sub-structured into smalle r worki ng groups. In 
particular, the project groups in the domains "Framework/ Base Technology", "System 
Engineering Technology" and "Analog System Engineering" have been combined to fo rm 
corresponding super project groups, which take care of the special coorrunat ion needs ill 
these domains . 
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2.2 Advisory Board Members 

Executive Board o f Directors during the report period: 

Prof. Dr . F.J. itammig, Cad lab (U niversitat-G H Paderborn) 
Dr. B. Steinmiiller, Cadlab (Siemens Nixdorfl nformationssysteme AG) 

Chairman of the Advisory Board: 

Pror. Dr. IvV. Hauenschild, Universitat-GH Paderborn 

Members of the Advisory Board during the report period: 

Mr. Heckl, Siemens Nixdo rf Informa.tionssysteme AG (unt il April '93) 
Mr. Held, Siemens Nixdorf lnformationssysteme AG (since May '93) 
Prof. Dr. U. Kastens, Universitat-G H Paderborn 
Dr. W. Kern, Siemens Nixdorf Informationssysteme AG (since May '93) 
Prof. Or. T. Lengaue r. Universitat-G II Padcrborn, (GM D) (until April '93) 
Prof. Dr. G. Mrozynski. Universitat-G H Paderborn 
Dr. T. Saucr, Siemens Nixdorf Informationssysteme AG (vice chair Advisory Board ) 
Prof. Dr. G. Szwillus, Ulliversitat-GlI Paderbol'll (since May '93) 
Mr. 1-1. Vogt, Siemens Nixdorf Informationssysteme AG (until April '93) 

Associated Members of the Advisory Board during the report period: 

Prof. Dr. F. Belli, UniversiUit-G I-I Paderborn 
Mr. F. Buijs, Cadlab (until February '93) 
Prof. Dr. G. Hartmallll , Universitat-GII Padcrborn 
Prof. Dr. W. J-I auenschild, Universitat-G I-I Paderborn (chair of Advisory Board ) 
Mr. Heckl, Siemens Nixdo rf Informationssysteme AG (since May '93) 
Mr. 1'. Ka.thofcr, Siemens Nixdorf informationssysteme AG 
Dr. W. Kern, Siemens Nixdorf Informationssysteme AG (until April '93) 
Or. Kleine BUlling, UniversiUit-GH Paderborn (since May '93) 
Prof. Dr. T. Lengauer , GMD (since May '93) 
Prof. Dr. B. Monicn, UniversitaL·G I-i Paderborn 
Prof. Or. G. Szwillus, Universitat-G H Paderbol'll (until April '93) 
Mr. H. Vogt, Siemens Nixdorf Informationssysteme AG (since May '93) 
Mr. J. Wening, Cad lab (since March '93) 

4 



3 Summary of Progress 

Work in the report period was driven by the mission and objectives summarised in chapte r 
1 above. The activities in the domain of Information Technology were largely executed 
in the two main groups 011 CACE '~ D ase Technology (DT)" and "System Engineering 
Technology (SET)", while the CadJab activities in the domain of Electrical Engineering 
were concentrated in the main group "Analog Systems Engineering (AS E)" . 

In CACE Base TecilllOlogy (BT) a lIew research and development programme has been 
initialised (cf. chapleT 4). This programme is directed at further extending the pow­
erful capabilities of the JESSI Common Framework J CF"/S IFRAM E with new CACE 
services. These services are offered ill a modular, portable way. Besides providjng fun­
ctional extensions to J CF/S IFRAM E, the new CACE components can also be used outside 
JCF /SIFRA tvIE. in particular, powerful facilities are offered, which support the integra­
tion and coupling between other external frameworks and CAx-Systems. 

i n the report period, the problem space of CACE/BT was investigated and projects 
on "Data Base Federation, DBF", "Advanced Editing Systems, A ES") and " In tclligent. 
Pramework Services, I FS" were started. Thereby the DOF project not only treats the 
imminent problem of coupling heterogeneous, distributed databases, but also offers ser­
vices and strategies for stepwisc t ransforming heterogeneous systems into uniform ones 
by means of migration. In all projects prototypes were built and discussed with potential 
industrial users. These prototypes included to a large extent the results of research work 
performed in previous report periods. This way, a flying start could be achievcd. Parallel 
to these development oriented activities, further applied research work was carried out in 
the areas mentioncd as well as in "design transaction management" and "object oriented 
integration" . 

As far as the area of "System Engineering 'I 'echnology SET' (see chapter 5) is con­
cerned, the main target is the development of integrated generic envi ronments for system 
development and control. in the context of CACE th is includcs both the "engineering of 
concurrent systems" and the "concurrent engineering of systems" . 

Similar to BT, a key objective in SET was the initialisat ion of a new R&D programme. 
This programme includes the exploitation of previous research resuJts as weU as the ex­
ploration of relatively new fields with a. high applica.tion potential. As far as exploitation 
is concerned, work focussed on the industrialisation of t.he experience gained in the field 
of STEP/EXP RESS. Uere, an integrated tool environment or "workbench" is under con­
struction, whkh supports graphical system modelling in line with international standards. 
A key component of th is workbench - the advanced syntax and semantic checker ICE ~ 
has already been made publicly available free of charge via the ftp server of Paderborn 
Unjversity. Moreover, a base version of the EXPRESS-G editor "EXPREME" for the fast, 
graphical design of EXPRESS models has been implemented. 

Research in SET focussed on system modelling for the concurrent design of hetero­
geneous systems. Here a key assumption is that a CACE envi ronment has LO su pport 
djfTerent external views and models optim ised for the correspond ing application domain, 
whiJe at the same time a common kernel model is needed to support communication be­
tween these different views. Extended timed Predicate/Transition nets were chosen as the 
basis for this kernel model. Research studies Ullderlined the strengths of this approach. In 
particular, it could be shown how this kernel model enables the integration of digital a nd 
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analog/physical aspects as for example required for the design of mechatronics sys tems. 

The activities in the domain of "Analog System Engineering" (sce chapter 6) are focussed 
on the development of tools and methods for the design of electronic ci rcuits and systems 
under E~ I C-constraints. EMC stands for "Electro Magnetic Compatibility" and addresses 
a problem area, which has become ever more critical with the adventure of high speed 
electronic systems. Effective solutions in this problem area necessitate the a.nticipation of 
El\IC-efrects early in the design process by means of sophjsticated computer aided design 
and ana lysis techniques, i.e., by adopting a CACE-approach. 

In the given report period the integrated ErvlC-tools and techniques developed ill Cadlab 
over the last number of years have been successftllly industrialised and are now available 
as a product quality "EJ\.'IC workbench" from Cadlab's partner SNI. Besides, library com­
ponents, macro models and interfaces to difrerent commercial CA D systems have been 
set-up and integrated into the workbench. The workbench is charact('rised by a high 
user orientation and practice-proveness. which has been achieved by developing the work­
bench in close conjunction with E~'''IC-consultancy in SN l computer manufacturing plants. 
During t he last report period all new SNI SIN IX-computer designs have been success­
fully analysed and refined by Cadlab engiueers usi ng the Cadlab Er..IC-technology. Thus. 
the EMC-workbench has beel} successfully used and beta-tested in a highly demanding, 
practical production environment. 

Apart from the development of new components, the extension of the EMC-CACE 
approach to new application domains has been undertaken. A ge neric design process 
model has been constructed and implemented. This model now can be cllstomised to 
opt imally suite particular application requirements. Special consideration has been given 
to the domain of mic ro-systems, which currently is positioning itself as one of the promising 
key technologies in Europe's industrial future. 

Efficient support for the ongoing R&D work was provided by the Cad lab "Technical 
Management Group, TyIG" and the "Computing Centre, CC·' (cf. chapter 7). Thereby 
TMG also provided internal and external CACE-consultancy. This way know-how t ransfer 
was effectively supported. while at the same time new ideas and requirements for Cad lab's 
future work were collected. Last, but not least, TMG was active in project su pport and 
acquisition for Cadlab as well as for Cad lab 's partners. The Cadlab Computing Centre, 
CC, efficiently majntained a complex network environment with more than one hundred 
workstations and twenty PCs. CC' also continued to support a closely related SN I unit, 
which formerly belonged to Cad lab. 

Most of Cadlab's work was carried out in the context of collaborative projects (see 
chapter 9). Concerning nationally flllHled collaborations, Cadlab has participated in eight 
BMFT projects, two of them executed in the frame of the Europeall JESS I programme. 
The reby. the large European EMC project JESSI AC-5 is also led by Cad lab. Three more 
projects are funded by ESPHlT. one of them being the JESSI project AC-l on frameworks, 
which Cadlab has success fully managed during the last reporting periods. 

Publications and dissem ination of technical/scientific results again pla.yed a major role 
also in this report period (see chapters 8 10). A number of master theses were com­
pleted under the su pervision of Cadlab employees. Among the ma.ny outstanding scien­
tific achievements, the international first price for graphical data processing received by 
R. Zhao for his work on pen-based computi ng deserves special recognition. 

6 



Part II 

Project Group Reports 

4 Base Technology 

4.1 Baseline 

The project group " Base Tech nology" was formed in October 1992 with the mission to 
investigate infrastructures needed for CACE and to provide basic services for building 
CACE environments. These serv ices should be offered as flexible software building blocks, 
such as to be useful in a wide range of practical environments. In particular , smooth 
inter-operabiHty with JCF' /S IFRAM E™6 is planned. 

Among the CACE-se rvices to be built, the following olles should be emphasised in the 
beginning: 

• Innovative interaction and presenta.tion services 

• Federation services fo r heterogeneous, distributed systems 

• Framework serv ices for knowledge-based techniques 

Accordingly, the tasks of base technology are executed in three subgroups: UI (User In­
terface), DI (Data-oriented Integration), Cl (Control-oriented lntegration). The baselines 
for these groups and I.he work performed during the report period are detailed below. 

4 .1.1 User Interface, U I 

At the beginning of 1993, two research prototypes were completed as the results of two PhD 
theses witltin this project group. The first one is called Il and i (Hand-sketch-based Diagram 
Editing), the name of the second one is Bdis (Editor Description and Implementation 
System). 

Bdis provides a concept to separat e dialogue control of graphical editors from presen­
tation. [nstead of call-backs and event· handlers, non-blocking input requests are used 
to couple presentation and dialogue control. This allows an abstract descript ion of the 
end-user's commands, without loosing features like direct ma.nipulation a nd semantical 
feed backs. 

Handi is a framework for building hand-sketch-based diagram editors and has been 
designed for reducing the efforts re<luired by building gesture-based diagram ed itors. It 
provides concepts and mechanisms for on-line recognising hand-sketches and for specify ing 
gestures as editing commands. The basic idea of Handi is to encapsu late common char­
acteristics of hand-sketch -based diagram editors into classes by using an object-oriented 
methodology. Handi special.ises basic abstractions of general editor frameworks for directly 
supporting common features of diagram editors. 

6Sicmcns Nixdorf Inforlllationssystcmc AG , SIF'RA ME Product Sheet, 1993. 
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In order to tra_llsfer these practically relevant research results into industrial re-usable 
products, the project AES (Advanced Editing Systems) was initiated. One of the most 
important goals of the AES project has been to transfer the research results into products. 
Furthermore, there is much internal and external need to su pport the development of 
graphical editors. Under t hese considerations, the project has two aspects: The first 
aspect is to transfer the research resu lts into a product, in fo rm of an editor frameworkj 
the second one is to develop applicat ion-specific graph ical editors. 

4.1.2 Data-oriented Integration , DI 

With in Cadlab, the project grou p '· Data-oriented Integration, 0 1" covers the field of 
object-oriented database technology a nd its ap plicat ions. In former years work ill t hi s 
field was focussed on resea rch a nd development of components for a si ngle object· oriented 
database system. For example, development of components for JCF/S IFRAME data 
handling system was supported. 

In vestigating data handling facilities within CACE environ ments has shown, that new 
re(luirements have to be fulfilled . In particular, the user and system communjties must 
have autonomous access as well as uniform global access to al ready exist ing a nd new data 
repositories. H ere~ data repositories are represented by file systems and database systems 
of different technologies. 

Due to these requirements focus of the project group DJ is the development of "Database 
Federation Services, DB F". The aim of this work is the federation of homogeneous .. esp. 
heterogeneous, autonomous databases. Here, federation and coupling of object-oriented 
database systems toget her with database systems based on the relational model or t he 
entity-relationship-model is of interest. The "Database Federation Services" offer a so­
lution in fo rm of a logical. homogeneous software layer on top of the homogeneous res p. 
heterogeneous databases to be federated. This software layer can be used as a "stand­
aJone" component as well as an integrated component of J CF/S IFnAME. 

To enable the tas ks of the DBF project several fundamental components from the fie ld 
of database technology have to be developed. For exam ple, graphical editors for defining 
database schemas, data dict ionaries for storing and retrieving information abou t the fed­
erated database systems, and database interfaces for defining, manipula.ting and queryi ng 
data within the federated system were developed. Database interfaces need to be devel­
oped under consideration of current resp. upcoming standards in database technology, for 
example SQL-2 and Object Database Management G roup (ODMG). 

4.1.3 Control-orie nted Integration, Cl 

In t he past years considerable progress has been made in research and development of 
knowledge based systems as well as knowledge base infrastructure, whk h is called "shell" 
in this context. Nevertheless, these systems have not been as successful as expected some 
years ago. One of "the identified reasons is the lack of integration faci]jties of these usually 
stand-alone systems. Therefore. a key requi rement is to provide a comprehensive method­
ology for the development of knowledge based systems, aJld to in tegrate and maintain 
intelligent services in J CF , which uti lise these techniq ues . 
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To enable this task the project Intelligent Framework Services (IFS) was started in March 
1993. The goal of tillS project is to provide an infrastructure to support the development 
of tools wltich use declarative knowledge to perform intelligent behaviour, and which can 
be deeply integrated within a CACE environment. The second requirement posed 011 IFS 
is t.o follow the tool box approach, thus permitting to use only those modules of knowledge 
based services which are required to fulfil the task of a certai n tool. 

Knowledge representation is one of the central design problems. For the hybrid knowl­
edge description language HyKL therefore a combination of frame-based representation 
mechanism with rule-based reasoning needs to be employed. 

For the development of the frame-part of HyK L, a proposed [EEE standard is used as 
a base. This Standard Jor a Frame-Based Know/edge Representation is developed by the 
IEEE working group P1252. 

4.2 Work During the Report Period 

4.2.1 User Interface, UI 

Within the report pedod, the project group "User Interface" changed the focus from re­
search to development of graphical software systems. The project A ES (Advanced Editing 
Systems) was initiated, to transfer the results of the two research projects Handi and Edis 
into an industrial re-usable product. The current working title of this project is EOS (Edi­
tor operating system). EOS is all editor framework, which can be used to easily implement 
highly interactive applications, in particular graphical editors. [n order to evaluate the 
concepts of EOS in pl'actice , the concurrent development of two EOS-based editors has 
been su pported and supervised. The first editor is an EXPRESS-G editor called EX­
PREME. The second ed itor is called SCALOR and is similar to an pcn layout ed itor 
with additional features required by the EMC Workbench. 

Besides the A ES project, support for the desktop application of SIFRAM E 3.0 has been 
an important activity. 

4.2.1.1 Project Advanced Editing Systems (AES) 

The project AES was initiated ill February 1993 and was managed by following the 
SNI Process Technology with Cad lab adaptations. Within the SN I Process Technology, 
a project has to pass several project master process steps. Within the report period, the 
A ES project completed the first master step, the "Problem Analysis"', the second master 
step, the "Product Definition", was started and is in progress at the moment. 

In the "Statement of Problem" which is the first phase of the problem analysis, the 
problems were classified into two basic classes. One are the problems of the end-user and 
the other are the problems of the edito r programmer. Furthermore, the customers of this 
project and the relationships between the domain of the general user interface alld the 
domain of graphical editors are considered. 

In the " Initial Situation Analysis", which is the second phase of the problem analysis, 
the current situations were allaJysed. This includes the analysis of user's problems, the 
general problems of llser interface programming, and the status of currellt ed itor projects. 
Furthermore wc considered the platform constraints and in-house technology basis. An 
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evaluation of existing editor frameworks and llser interface toolkits were performed for 
making decisions about platform and base software. One of the important aspects is 
the use of pen-based computing in conceptual design and in the computer supported 
cooperative work. A NCR Notepad computer was procured for the evaluation. 

In the "Problem Space Specification". which is the third phase of the problem analysis, 
a conceptual model of the solution ellvironment was worked out. In our model, the end­
user's environment was described and the programmer's ellvironment was considered with 
supporting tools and run time structures of generated editors. Furth(?rmorc the module 
structure of the editor framework was designed as shown in Figure 2. 

Dialogue Control 

Gesture 

Spec. I Recog. 

Direct 
Manipulation 

Structure 
Supports 

Graphical 
Objects 

Figure 2: ~'Iodule Structure of the Editor Pramework 

4.2.1.2 EOS 

Within the report period, the user interface group developed a prototype editor frame­
work, called I~ OS (8ditor operating system) . The current 80S prototype was used in the 
following two sub-projects within the project group UI. 

The main goal of EOS is to prov ide an extendable, easy to use, and window system 
independent set of class libraries and tools, wh.ich enable the user to design and implemeJl~ 
graphical editors. Unlike other User Interface tdanagement Systems (UIMS), 80S assists 
the programmer of an editor not only by providing user interface elements, like buttons, 
menus or scrollba rs, but mainly focusses on the drawing Mea part of an editor. Among 
the usual graphical functions, it also provides mechanism for active dialogue control with 
non~blocking input requests and supports a task- and semantics-oriented programming. 

4.2.1.3 EXPR EME 

EXPREME is a. joint development project between the project groups UI and SET. 
Figure 3 shows a screen dump of the current version of EX PREME. EXPREtvl E is an 
easy· to· use graphical editor for the fast design of EXPRESS-G models. The user ca.n 
annotate the graphic with all non-graphical EX P !lESS features . This ena.bles generation of 
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Figure 3: Screen Dump of EX P REME Editor 

complete EXP R.ESS text. EX P RENIE recognises symbols on-line, prevents from d rawing 
prohibited relationships or llsing reserved words as identifiers. Within t he report period , 
the project group has strongly sup ported the development of t he EXP REME ed itor. Many 
specific graphical ulilities were implemented. 

4 .2.1,4 SCALOR 

The second editor development activ ity, which has just begun at. the end of the report 
period is the SeA LOll Editor , which is required by the EMC-Workbcll ch. The EMC­
Workbench is used fo r the design and analysis of printed circuit. boards for electromagnet ic 
com pat.ibiUty. Within the current EMC-Workbcnch, the LOA tool analyses a pen layout 
for components and a reas, where E~·,'I C problems may occur. Such components must be 
considered by corresponding EIvIC-ar rangements. SCA LOR is designed for supporting 
such arrangements wit hin a pen layout. 

vVithin the report period , the implementation of the fi rst release has begun. The deve· 
lopment activities included the des ign of EOS-based classes for t he graphkal and internal 
representation of peB layout components . The input format of SCALOH is SU LTAN 
(Standard Universal Layout informat ion Transport LANguage). which is developed in the 
Cadlab project group "Analog System Engineering" . 

4 .2.1.5 D esktop 

In the re port period , the desktop development for SIFRAME 3.0 was an impor tant 
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F'igure 4: The Desktop 

activity for UI. The desktop is the graphical user interface of SIFRAME. It provides top­
level access to the designer's project envi ronment, including project data and tools. Its 
user interface presents entities in an object-oriented wa.y (see Figure 4). The Desktop uses 
the concept of 

1. projects, which can be pieces of a design, libraries , tools or any number of other 
objects, and 

2. the concept of methods, which can be si mple commands, tools or other functions 
which are applied to the methods within the system. 

The T30 milestone for SI.FRAM E 3.0 has been reached during the reporting period, 
the 1'50 is planned for the first quarter of '94. Since the participat ion of BT-VI in the 
development of the desktop will end after the T50 has been reached, some efrort was spent 
to instruct and teach the people who wilJ take over the development. 

4.2.1.6 Other Activities 

During the report period , a member of OT- UI also worked as a consultant for another 
SNI department. The goal of the project was to develop a Exhibition Information System 
based on XII , OSF /t-.'Iotif and Informix. 

4.2.2 Data-oriented Integration, DI 

The work of projed group DJ is focussed on "Database Federation Services". This work 
is supplemented by research activities in the fields of tool integration environments and 
advanced database technology, e.g., object migration in federated database systems, views 
for object-oriented database systems, and transactions for design environments. 
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In the following, more detailed descriptions about these si ngle activi ties and their con tri­
bution to the DBF project, if applicable, are given. Main emphasis is put on the different 
phases and already available results within the DBF project. 

4.2 .2 .1 The DBF Project 

The "Database Federation Services (D DF)" project started in January 1993. The aim 
of the project is the federation of heterogeneous, autonomous database systems (ODS). 
Object-oriented database systems together with database systems based on the the most 
relevant relational or the entity-relationship model are candidates for the federation within 
the DBF project. OBF offers a solution in form of a flexible software layer on top of these 
heterogeneous database systems (see Figure 5). 

Database 
Federation 

. .:. ". Services . __ 
--_ .... --". 

Figure 5: DDF System Model 

It a llows to preserve the autonomy of these "component databases (COB)" so that 
their existi ng applications can continue to run locally (see Al and A4 in Figure 5), i.e., 
no recoding is necessary (keyword: preservation of investment). On the other hand, it 
offers uniform and transparent access to the "federated data" of the COB for new (global) 
applications (see A2 and A3 in Figure 5). 

The OBF project follows the SNI Process Technology. The first phase o f the project, 
called "Problem Analysis", was finished by delivering the OBF "Problem Space Specifi­
cation (P30)" report, where a conceptual model for OBF (see Figure 6) and scenarios for 
productive use of DBF (sec Figure 7 and Figure 8) are presented. 

The OBF conceptual model contains the following modules: 

• OB-Admin_ Interface: supports administration faci lities 

• Global In terface: providing multiple federated and external schemata and further­
more operations according the m; it is based on the ODLjOML (Object Definition 
Language / Object Manipulation Language) from the industrial standard ODMG 
(Object Database Management Group) 
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Figure 6: Rough Conceptual ~ I odcl of DI3F 

• External Adapters: data model conversion between standard database in terface used 
by a global user and DBF Global Interface optiolla17 

• ~~x(('pLion lI andler: deals with anomalies like errors 

• Dor C PU (ke rnel): connecting link betwccn user resp. applicat.ion and CO B, deals 
with necessary mappings and transformations 

• Database Coupling & Adapters; data transport. and conversion between heteroge­
neous, federated data. base sys tems and DOF (with a cano nical data model) 

• CP U DB: storing global data, meta da ta and schema informat ion of DOF 

The application of oor is not restricted to the federation of some database systems 
but oor also supports two other solutions which have been identified to be required by 
customers: 

• Strong-Coupling: full control over the C DO by DIlF, no local users/applications. 
improved integrity for low level CDB, e.g., file system (see Figure 7) 

• Migrat ion: tool and data migration (sce Figure 8) 

In parallel to the "problem analysis" phase, the development of a OIlF prototype has 
been started, in order to verify the basic concepts of OUF and to exami ne some other 

7 A n External Adapter is only needed if the Global Interface and the user rc<[uiroo database interface 
differ 
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issues. T he prototype federates the object-oriented database SIFRAME.-OMS with the 
relat.ional database E.ntire. A first version was demo nstrated to potential pilot users to 
illustrate first DB F' features. Enhanced versions of the DU F' prototype are planned for the 
future. 

4.2 .2.2 Obje ct H a ndling in Fede ra ted D a ta base Syste m s 

To enhance the acceptance of database federation se rvices , a comfortable handling of 
data (objects) from the coupled databa-se systems has to be prov ided. A requirement 
study showed common topics bke uniform transparent access Oil all data of the mul tiple 
DIlS, but also raised enhanced issues like object integration a.nd object migration. Object 
integration allows to ident ify redundant data of the different DIlS which is often requested 
because the OBS we re populated independently. Object migrat ion, on the other hand ) 
enables objects to move across the DBS while retaining global identity. An a nalys is of 
several existing OU F a pproaches showed that object integration is still un der research and 
object migration, in particu lar, was not considered by any approach so far. Therefore, 
main research concentrated in these areas. It was completed by some base mechanisms 
for uniform transparent data access (e.g., for integrating their meta data). 

This research activ ity is realized with many interactions to the DIlF project. A primary 
pro blem analysis as well as base concepts are already adopted by the DBF project resp. 
will be used as input for future steps. 

4.2 .2.3 View D e rivat io ns in Object-Orie nted Da ta base Sys te m s 

With in the ANSI 3-level-architecture of database systems, views (also called: extern al 
schemas) se rve to su pport a high degree of logical data independency and they may prov ide 
a more su itable and specific data representation to the different applicat ions than it is 
offered by the global da.t.abase description (also called: conceptual schema). 

At Cadlab, current resea rch activities concerning views are focussed on changing the 
data representation during t.he view derivation, i.e., during the step from the conceptual 
schema to t.he application specific views. Of special interest is the view specific handling 
of class lattices including inheritance relationships, complex objects , and a restructuring 
of the data modelling, e.g., to treat objects like attributes and vice ve rsa. Aim of this 
work is to provide a view model , based on an object-oriented data model, to support a lot 
of opportunities for an application-specific data representation. 

4 .2 .2 .4 Transact ion R ecove ry in D es ig n Env ironme nts 

An important aspect of design environments is the design transaction management. De­
sign transactions are diffe rent from traditional tra nsa.ctions as they have to support long­
lived and cooperative activities. ({ nown algorithms for cOllcurrency con trol and recovery 
are too restrictive for such environments. Thus, a lot of advanced transaction models have 
been developed throughout t he last few years that try to sup port applications like design. 
A lot of those models focussing on t.he as pect of recovery, known to be a n open problem for 
advanced transaction models, have been analysed. Tradit ional transaction management 
treats t ransactions as recovery uni t s by si mply aborting them ill case of a failure. Such 
a sim ple mechanism is not adequate for long-lived and cooperat ive activities li ke design. 
Cad lab has therefore developed alte rnative recovery st rategies) based on the t ransa.ction 
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toolkit approach (dc\·eloped at the Un iversity of lI agcn) wh ich alJows the configurat ion of 
transactions in a very flex ible way. Cad lab has also developed a prototype for t he toolkit 
based on the J ESSI Common Framework . T he goal is to find primit ives for recovery man­
agement t hat can be combined in a n appl icatio n-specific way to reaUze powerfu l recovery 
strategies. 

4.2 .2.5 Event-Trigger Mecha nis m s in Desig n Environme nts 

Strongly related to design transaction management is the support of event-trigger mech­
anisms, which allow to define application-specific reactions ( rules) to certain events. Such 
mechanisms are very general and can be applied for several typical problems, e.g., consis­
tency checks, change notificat ion or recovery. Decause of their general nature, event-trigger 
mechanisms and their rclationshi p to t he t ransaction management are very complex. Ty p­
ical problems are deadlocks, infinite loops or contradictions. Event-trigger mechanisms 
were analysed and basic elements were ident ified. It was necessary to restric t the use of 
those basic elements in all application-specific way in order to avoid an arbitrary and un­
controllable behaviour. This approach leads to the development of a typing mechanism for 
rules. Cadlab's goal is to further refine th is approach and to integrate it with the transac­
tion toolkit approach described above. This should resu lt in a powerful concept allowing 
the application-specific definit ion of event-trigger mechan isms and their embedding in the 
design transact ion management. 

4 .2.2.6 An Ope n Obje ct-Orie nte d Integra tion Environment 

Integration of tools into a design envi ron ment means to add tools into t his environment 
and let them interact with other tools within the environment. This includes the organ­
isation of data so that it can be shared by different tools as well as a common control 
mechanism for the coordination of control flow or tools. Whereas the organisation of data. 
mostly is a st ructural aspect, the coordination of tools main ly is a behavioural as pect. 
Ooth aspects must be combined into a common abstract data model. T he object-o riented 
app roach supports both as pects ill a proper way but it lacks a standardised object-o riented 
data model so far. 

These we re the requi rements which led to t he approach in this work. It presents an inte­
gration model containing object-oriented basic concepts which can be applied recursively 
to be con figured to domain specific data models and data schemas. These concepts are as 
generic as to be still object-based and as specific as to allow the definition of particula r 
concepts. As a result of the recu rsive approach the structu ral and behavioural coord ination 
of different data models and data schemas as well as the definition of different app lication 
domai ns is handled in a unique manner. Based on these basic concepts different levels of 
tool integration as well as the integration of domain specific a nd domain neutral tools are 
su pported. 

4 .2.3 Contro l-orie nte d Integrat ion, C l 

Witbin the report period the project IFS started with a problem analysis phase. T his 
included several technical discussions with the partners both from community ofknowledge 
based systems developers as well as end users of intelligent services. In this context the 
following result was produced: 
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• "Statement of Problem '" (PlO), r.. lay L993 

During work within the "Ini t ial Situation Analysis" concrete ideas about user require­
ments, genera.! constraints and possible solutions for t he given problems were developed. 
One of the major results was that it is almost impossible to detect the real user needs for 
intelligent services unless the technkal solutions are evaluated against a concrete applica­
tion. 

This led to the a redefin,ition of the project IFS by identifying two major sub-projects 
of IFS, 

• IFS Basic Services 

• IFS Applical ion 

4 .2 .3 .1 IFS Basic Services 

The work within IFS Basic Services contributes lO the Applied Research part (S PI ) 
and in the sequel to the Development part (S P2) of the JESSI Common Frame (Jcr) 
project. Within this context cooperation started with FZI and Siemens ZF8 within the 
subtask /ntcyn:lfcd 001(/ (/nd Know/cl/ye /I/(tllll!lemcnl (IDK:\~ ). \"'ork within th is subtask 
lead to the de finition of IFS ilasic Se rvices . These include a meta schema to represent 
hybrid knowledge, a. hybrid knowledge description language ( lI yKL), an AP! to access and 
manipulate knowledge and a basic know ledge evaluation component. 

Two JCF deliverables were finished during the report period: 

• JCFjCADLABj06·1-0Ij03-Nov-93 "Meta Schema for Hyb rid Knowledge Represen­
tation and r.. l anagement" 

• JCFjCAD LA lJ j 065-01 / 02-Dec-93 "Theoretical Principles of Uncertainty I>rocessing 
ill Expert Systems" 

The first document corresponds to a similar deliverable which was already produced by 
the partners in a forlllN phase of JCF. The partner's document focusses on rule represen­
tation and management while the Cadlab document puts emphasis Oil hybrid knowledge 
representation to support the integration of the majority of knowledge based tools. A 
llleta schema for hybrid know ledge rcpresentation is presented. This llleta. schema. will 
support the in tegration of the frame concept with forward chaining rules and uncertainty 
handling. This llleta schema shaU be easily extendable to integ rate fu rther knowledge 
represcntat ion and processing paradigms (e.g. constraint ha ndli ng). 

Most knowledge based tools in the CAx area use either rules or frames to represent 
knowledge. Frames are the fundamental structure of choice for a wide variety of represen· 
tational tasks. Each frame represents a concept, and consists of a collection of attributes, 
and their values, that are associated with that concept. In theoretical terms, a frame 
is simply the collection of assertions about a concept . ill object terms, the frame is a 
mechanism for sto ring a [ld ret rieving the object-at tribute-value triple for which the frame 
takes the first posit ion. 
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Figu re 9: Meta Schema for Frame Representation 

As shown ill Figure 9. Frames are identified as either class frames. instance frames, or 
slot. frames. These basic types arc distinct.. 

The mela schema for frame representation is extended by rules and uncertainty handling. 

The document "Theoretical Principles of Uncertainty Processing in Expert Systems" 
provides fundamentals about approaches to uncertainty process ing. These include the 
probabilist ic approach, an aJgebraic approach, the theory of ev idence a nd an app roach 
basE'd on the fuzzy set theory which are described in the context of rule-based ex pert 
systems. Both the uncertain ty processing itself, and its relationship to the factual knowl­
edge and the.J·ule base of a n ex pert system, are presented along the sallle lines, to make 
apparent tile similarities and differences between the a pproaches, as well as possibili t ies 
of their coexistence within the same system . 

The thooretic foundations of the paper are used LO develop a me La schema which provides 
representat ions deeply integrated with rule and frame representations. This will result in 
a specifica tion of the lI y KL language whkh is able to describe those representat ions and 
to opcrationalise them to be contained in a know ledge dictionary which is stored as a part 
of the SIFHA ?\ IE database O~IS. 

4.2.3.2 IFS Application 

Within the subproject " IFS Application" the hybrid knowledge representation schema 
has been evaluated by applying it to the problem of Intelligent System Design Support 
(15D5) in the domain of Electromagnetic Compatibility (E?\ IC). 

The knowledge base of the ISD5 application models parts of the ele<:t ronic engineering 
domain relevant fo r the design of electronic subsystems a nd micro-systems with respect to 
EMC problems: The basic parts of this knowledge base a re frame libraries for su bsystems 
and wires, each structured by a hierarchical frame schema as shown in F'igure 9. This 
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schema controls consistency and integrity of instances. Subsystems and wires serve as 
components for new subsys tems to be designed and are modeUed by a. number of technicaJ 
a.ttributes imporl.ant for the design process. For example. norms const rain the design 
process with regard to standardisation and security issues. A designe r will interact. directly 
with this knowledge structu re when he specifies a. new case: That is, describing a new 
subsystem by const.ructing it from components already persistent in the knowledge base. 
Another kind of interaction with the knowledge base is to instantiate the frame st ructure 
with further norms, wires or subsystems. 

In this sample application forms for the creation of wire and subsystem instances are 
implemented as widgets 011 top of t he Motif library. Additionally a user can browse the 
subsystem and wire hiC'farchies within the SIFRAM E Desktop. 

Although the ISDS prototype is only meant for the vaJidation of the frame part of 
lI y KL, the user interface supports prelim inary infcrencing by the rcprescntation of so 
called influence matrices and frequency schemata. The latter represent rad iation emission 
and irradiation sensitivity for each component involved in a configuration. From this, 
the mutual disturbance of components in a subsystem can be esti mated and registered 
in the influence matrix, which is graphically I>resented to the user beside the frequency 
schemata. t-. lost of the graphicaJ interface objects are context-sensitive with regard to 
mouse and keyboard actions. Future versions will also take adval\tage of the possibility of 
using rules and uncertainty with ll yKL. 

4.3 Summary and Outlook 

In l3 ase Technology a new research and development programme has been successfully 
initialised with the goaJ of further extending the capabilities of the J ESSI Common 
Framework JCF'/S I FRA~ I E with new basic CACE services. Besides providing functional 
extensions to JC .... /SIFRA ~ I E, the new CACE components can also be used outside 
JCF/S IFRAME, i.e., ill case of the OAF project, to offer support for the integration 
and coupling of external frameworks and CAx-Systems as well. 

In t.he report period, the problem space of CAC£/ I3T was investigated and projects 
on "Data Dase Federation, DDF") "Advanced Editing Systems, AES", and "!J\telligent 
Framework Services, I FS" were started. Apart frolll delivering basic software documents as 
specified in the SN I process technology, in all projects prototypes were built and discussed 
with potentiaJ industrial users. These prototypes included to a large extent the results of 
research work performed in previous report I)eriods. 

In AES, a prototype editor operating system EOS was built and applied to the con­
st ruction of the EXPRESS-G systems editor '"EX PREME" . Within the DBF' project a 
first prototype for coupling relationaJ and object-oriented data bases was built. Starting 
from the task of coupling heterogeneous, distributed databases, DUF' will also offer ser­
vices and strategies for stepwise transforming heterogeneous systems into uniform ones by 
means of migration (this has been found to be a very strong user requirement). In IFS 
hybrid knowledge representation services have been conceived. Prototyping here focussed 
on E~ I C consultancy. 

In paraUel to these development oriented activities, further applied research work was 
carried out in the mentioned areas as well as in ·'design transaction management') and 
"object oriented integration·'. Here, a series of PhD theses are to be ex pected. 
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In the next report period first software releases are planned in the projects DDF, AES 
and lFS. The corresponding components will then be integrated into J C F' jS IFRAME. 
Strong cross-ferti lisation is expected from further intensive customer contacts, participa­
tion in various European R&D projects, as well as from inte rnal collaboration with System 
Engineering Technology, SET, and Analog System Engineering, ASE. 
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5 System Engineering Technology 

5.1 Introduction 

The System Engineering Technology Group (SET) performs research and development in 
the field of concurrent system engineerin g. The target is the development of integrated 
generic environments for sys tem development and system control. Accordingly. the term 
"concurrent system enginee ring" denotes both '(the engineering of concurrent systems" 
and "the concurrent engineering of sys tems" . 

5.2 Baseline 

Since information technology plays a, key role in li nking several technologies like mechan­
ics, communicat ion, tra nsport , business etc., system enginee ring envi ronments have to 
consider these applkation domains and should not be restricted to hardware or software 
systems. Cadlab came to the conclusion that as a basis for system engineering envi rOIl­
ments with these different application domains, in a first step an integrated core ellvi­
ronment needs to be developed. The model. methods and tools of this core env ironment 
must be largely independent of the env isaged application domains. In a second step the 
core model and the methods have La be specialised and system enginee ring environments 
including process control mechanisms for different app1.ication domains are to be realized. 
Nevertheless, it is 1I0t reasonable to develop the core model and methods independently 
from existing problems in any application domain. T herefore, in the first step systems 
and engi neering strategies in mechatronics , telecommunications and hardware engineering 
must be considered. 

A crucial point for the acceptance of the domain specific environments by the system 
engincer is its graphical uscr inte rface. The user interface should provide the system 
engineer wiLh the system representations she or he is familiar with. In mechanics, for 
instance, EX PRESS plays an im portant role for the specification of product data models, in 
the telecommunication domain SD L is widely used for system specification. For hardware 
engine<! ring VI-lD L is the standard specificaLioll language. 

Anot her important factor to be considered for system enginccring environments is the 
increasing complexity of systems. In order Lo cope with this factor, the use of concurrent 
design methods that shorten the design cycle is required. Just a collection of tools cannot 
sup port concurrent design effectively, even if these tools are integrated. Therefore methods 
for the control and guidance of the engi neering process are needed. 

5.3 Work During the Report Period 

During the repo rt period the group SET worked in the fields of: 

• system specification and evaluation 

mechatronics systems 

research Oil the formalisation of distributed back plane-based si mulation with 
extended Petri nets 

design assistance 
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• development of an EX PRESS/STEP Environment 

• hardware design methodologies 

hardware synthesis 

VI-IDL activities 

handling of asynchronous hardware 

timjng analysis 

• evaluat ion or the J ESS I·Common· Framework 

• si mulator generation (GRAPES Simgen) 

5.3.1 System Specification and Evaluation 

Current inrormation tethnology is rrequently used within complex real world systems con­
sisting or a lot or different components with quite different chara.cteristics. For example, 
Illechatronics sys tems call be divided into the physical system and the information tech· 
nology part (d. Figure 10). The information technology part itselr can be further divided 
into the digitaJ system ror general calculations and the cOlltrol sys tem, which is responsible 
for the control of the physical part. Ln order to develop such hete rogencous systems it is no 
longer poss ible to handle and develop each system component on its own, but all the other 
system components have to be considered when developing one spec ific com ponent . The 
sequential development or the different components where the designer uses the already 
exjst ing development resu lts of the other system components for t he work is very time 
consuming and leads lo bad results concerning t ime to market. Thus, it is necessary to 
develop the different system components concurrent ly_ Bu t, while performing this con· 
cu rrent development, also the other sys tem components have to be conside red as much as 
possible. Usually, however, the various system components are desc ribed quite differently. 

information technology 

digital 

system 

programs 

control 

system 

differential 
equations 

physical system 

-support 

spring k ~ 
. .l!. 

I mass~ 
-

differential equations 

Figure 10: Different Parts or a Heterogeneous System 

The use of this variety or specification techniques leads to problems during simulation 
and analysis of a component when regarding the interface to the surrounding system. 
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Thus, the requirement for a homogeneous model and a uniform specification technique for 
heterogencous systems arises. 

On the other hand, it can not be expected that such a new uniform sl>ecificat ion tech­
nique will be generaUy accepted among the designers of the different areas . These contra­
dictory requirements can only be met by providing the designers of the different system 
components with the specification technique they are familiar with but transforming all 
these djfferent specification techniques into a uniform internal model. Of course, this inter­
na,l model can also be directly used for the specificat ion of some of the system components. 
Therefore, the software architecture of Figure 11 has been developed. 

net 
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Express VHDL interconnection 
specification 

common model 
extended PrfT Nets -8 

// \~ 
interface 
library 

simulation analysis 
code 

generation 
hardware 
synthesis 

Figure 11: Software Architecture for the Concurrent Design of Heterogeneous Systems 

The center of this architecture is the common model which is based on extensions of 
timed Predicate/Transition nets. But as input the different modelling paradigms the 
designers are used to are accepted. For the specification of the software part of the het­
erogeneous system this mjght be GRAPES whereas the control system might be described 
by differential equations. For the transformation of the dHrerent specifications into the 
common model already existing tools, for exam ple for the discretisation of the difrerential 
equations, can be used. The interconnection of the system parts can be directly specified 
with the common modelting technique or can be extracted from a library deveiol>ed for 
this purpose. Thus, all parts of the system are described in the common model , which is 
used as a base for different tools, for example for simulators, analysers, code generators 
and so on. For these tools it is no longer relevant whkh modelling paradigm has been 
used by the designer for the specification of a special part of the sys tem. 

5.3 .1.1 Mechatronics Systems 

Within t he report period mechatronjcs systems were es peciaUy regarded. These sys­
tems typically consist of ftigital components, physical components and control compo­
nents connecting these two kinds of components. noth, physical components and control 
components show analogue behaviour which can be described by differential equations. 
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The digital components are usually described by algorithms. Based on the timed Pre(li­
cate/Transition nets of the common model a met.hodology was developed which allows the 
specificat.ion of the analogue components of a mechatronics system, too. 

Because of their high performance and scalability massive parallel systems bC<'ome more 
and more important for the realisation of mechatronics systems. Especially, real time 
conditions have to be considered. To guarantee hard real time deadlines, the operating 
system overhead has to be minimised. Por this purpose it is very useful to pre-analyse 
the application in order to configure the operating system. Usually, complex real-time 
applications in volve many processes which behave very static (Le., their run ti me and 
their communication r<'quirements ar<' deterministic). 

Purther work in this area will focus on tht' design of a suitable pre-analysis tool which 
analyses the static processes described by the com mon model. Por this purpose the hard­
ware development methods high level synthesis and timing verification will be adapted to 
the new application field. 

5.3.1.2 Research on t he Formalisation of Distributed Backplane-Based Sim­
ulation with Extended Petri Nets 

In the beginning of 1993, a research activity has been started to combine tll(' results and 
experiences of the project I'Simulator Coupling" finished in 1992 with the emerging Pet.ri 
uet-bas<,d common model. This research is directed towards two main areas. 

The first area is modelling. A structured modelling framework based on extended Petri 
nets is being developed which allows designers to model systems on well-defined levels of 
prec ision. Petri net.s are es pecially powerful in capturing non-determinism. However, a 
problem wit h the inte rpretation of the dynamic behaviour of Petri net models arises when 
some underlying intuitive ideas. of "how it could work" are sort of an "invisible" part o f 
tile model, which can lead lo serious misinterpretations. The modelling concept pursued 
is to provide a modellers' library of Petri net models to incorporate certain aspects of the 
dynamic behaviour. especially to enable a precise notion of non-determinism in some way. 
An example is the issue of fairness. 

The second main as pect of this research is the application of t.he modelli ng framework 
to the formalisation of the CFI standard for simulation back planes. When it comes to 
standard interpretation and validation of standard compliance, the above mentioned am­
biguities of the dynamic semantics of the model become crucial. The research goal is 
to derive from the modelling framework a validation concept to check whether either a 
si mulator or a simulat ion backplane implementation meets t he standard. 

Currently, the basic structure of the modelling framework has been designed. The 
modelling of the C PI si mulation backplane standard will st.art in February 1994. Major 
results are expected by the end of 199·1. 

5.3.1.3 Design Assistance 

During the repoft period, DECOR, a configurable design flow management component. 
that su pplements a framework by services for online monitoring and control of concur­
rent design processes, was revised. \Vith on lhle monitoring each member of a concurrent 
working team knows the actual state of every object he wa.uts to manipulate. This avoids 
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unnecessary locking of objects that causes sequentialising of design tasks that could oth­
erwise be performe>d in parallel. In addition, services for automatic execution of design 
act ions are provided. TI\(' design management com ponent is tightly integra.t('d into the 

JESSI -Common-Fmmework I.ike a usual design tool. Furthermore it is based on extended 
Predicate Transition Nets as modelling paradigm, which allow a clearly defined specifi­
cat ion of concurrent beha.viour. DECa ll consists of a Net Editor for the specification of 
concurrent design processes with extended Predicate Transi tion Nets and an Execution 
~Iollitor with User Interfaces. The Execution t>. lonitor handles the on1ine monitoring and 
control of the design processes. 
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Figure 12: Screen Dump of the Net Editor 

5.3.2 EXPRESS/STEP Enviro n me nt 

Based on the work performed in ECIP2 (Europcan CAD Integration Project) WP1 , the 
group SET started the project EXPRESS/STEP Environment in the beginning of 1993. 
The ECLP2 project was success fully fin ished by the cnd of June 1993. The main key 
delive rable within IvVP] was the prototype of a complete EXP RESS Modelling Environ­
ment including an extended I~ XP RESS-G editor , a_1l EXP Il ESS-C layollter, an EXPRESS 
reader , and an EXP RESS text generator. The remainder of this paragraph only refers to 
the recent activities of t he new EXPRESS/STEP Envi ronment. 

The 150 10303 standa rd (" Product Data Rel>resentation and Exchange") is usually 
called STEP. The main parts of STEP are: 

• Desc ription Methods 

• Implementation Methods 
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• Resources 

• Application Protocols 

The bas ic idea of this project is the generator approach. Since an EX PRESS model 
automatically defines a file format for data exchange and a database interface, the cor· 
responding STEP software can be generated automaticalJy from EXPRESS models (cr. 
Figure 13 for an overview). 
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Figure 13: EX PR ESS/STEP Environment 

The input for the generators are EX PRESS models. Three tools are needed for handling 
the EXPRESS models: 

EXPRESS-G Editor for creat ing and modifying EX PRESS models. 

During the report period, the EX PR ESS-G editor EX PREME (see Figure 14) was 
developed , employ ing EOS (see Sect ion 4.2.1.2). EXPREME is an easy-to-use 
EXPRESS-G ed itor for the fast design of EXPRESS models. The grap hics can 
be annotated with all non-graphical EXPHESS constructions, enabli ng the genera­
tion of complete EX PRESS models. EX P REM E checks inputs on-line , thus prevents 
users from using illegal identifiers or drawi ng prohibited relationships, etc. 

EXPRESS Reader for reading and check ing EX PRESS models. 

During the report period, the EX PRESS syntax and semant ics checker ICE was 
developed. Since November '93, ICE is available free of charge for Sun-4, SGI, 
HP9000, A polio, IB M RS6000, OS/ 2, and Li nux. The ICE softwa re can be retrieved 
from the ftp server of Paderborn University via anonymous ftp. 

Model Manager for managing the EX PRESS models. 
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Figure 14: 8XP REME. 

These tools are not only the basis for the EXPRESS/STEP Environment. but can also 
serve as an independent EXP Il ESS modelling environment. 

The EX PRESS moders arc the input for alJ kinds of generato rs: 

a generator that i Ili tialises a, data repository with a dictionary containing the required 
EXPRESS models and creates an SDAI procedural interface to this repository, 

a generator that creates a reader and a writer for STEP files that correspond to a n 
EX rH ESS model, 

a generator that creates a data browser. 

During the report perio d, the work Oil the SDA I generator was started. 
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5. 3.3 Hardware Des ign Methodologies 

The wo rk in t his field can be further split up into the areas hardware synthesis, VIIDL 
activities, the hanflling of asynchT'Onous /umiw01'C, and timing (l1wlysis. 

5.3.3.1 H ardware Synthesis 

The work on the hardware synthesis project 01\151 (Optimised 1\·lodel Transformations at 
the Synthesis of Digital Jn formation~ P rocessing Systems) was continued during the report 
period. In this project, Cadlab cooperates with Umenau Technical University, lIumboldt 
University IJerliu, and the G\>'1 D. The goal of 0\>.15 1 is to improve the interactions between 
synthesis phases. Together with llmenau Technical University, the logic synthesis tool 
CLASS Y and the layout generator CeLaS were combined in.order to build a fully automatic 
generator of data path layouts. Furthermore, new aJgo rithms fol' topological compaction 
were developed. 

5.3 .3.2 VHDL A ctivities 

The work in the VIIOL work package of 8C IP2 (European CAD Integration Projec t) 
was finished in September. In this project, Cad lab cooperated with difrNent indust rial 
pa_rtners and univl'rsit iE.'s. The goal of the work package was to promote the VIIDL stan­
dardisation withi n 8urope. Common app lica tion subsets and packages, design guidelines 
and methodologies were exami ned. Cad lab worked on t he feasibility of a. multi-kernel 
si mulation environment, where several (arbitrary) simulation kernels are coupled wit hi n 
a su rrounding simulation system to support the cooperative si mulalion of a si ngle and 
uniform design. Guidelines for a. general mu lt i-kernel modelling language and a sample 
applkation of VIID L in this area were developed. 

The work in the standardisat ion area of VII DL has been continued in the ECl P2 succes­
sor project ES IP (E OA Standards Integration and Promot ion) which started in October. 
In cooperation with the Swedis h partner Synthesia, CadJab wiH concentrate on building a 
bridge between VlIDL and emerging spetincation methods. 

Further contribution have been made to the balloting of VII 01.,92 as well as to the 
nallot ing of the Std-Logic116-1 (IEEE PAR 116-1). Finally, reseal'ch has been started in 
order to define the lI igh-Level semantics of behavioural VIlDL. 

5.3.3.3 Handling of Asynchronous Hardware 

During the report period, a methodology for the synthesis from a. VII DL algorithmic 
desc ription to an interconnection of asynchronous automaton was developed. Por this 
purpose , the translation of VHDL algor ith ms into simple Pet ri nets as well as Predi ­
cate/ Transition nets was developed. Por the hal'dware realization , an asy nchronous au­
tomaton a rchitecture was developed to cove r the Petri nets derived from the specification. 

A special feature of the automaton arch itectu re is the realization of any a rbi ter specifi ­
cat ion. 

The relation between the specification and the synthesis result is formally defined by 
lI sing trace structures, which model the interface beha.viour of the hardware to be synthe­
sised . 
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5.3 .3.4 Timing Analysis 

The Cadlab Timing Analysis Syst.em (CaTAS) is a.n advanced timing ,'crification system 
which provides:t unique, pow(!rful approach to help the user to detect timing problems such 
as set-up. hold, and minimum-pulse-width timing violations. It lIS<'S stimu li-independent 
timing analysis teclwjques to gel fast. a.ccurate timing reports. CaTAS consists of two 
different main l>ar1s: a batch syst.em Trv and an int eract.ive system F'ATl~ I A. 

During the report period work foclIss('d on CaTAS' intera.ctions wilh Cadl<lb 's EMC­
Workbench, Le., to get timing informa.tion from the tD EjtDA to include EJ\'IC-caused 
timing effects into the t.iming verification st.ep. Furthermore TIV was improved with 
respect to run lime and memory limitations, and F'ATI~ I A was enhanced with further 
f U Itctiollalit.y. 

I;'urthermorli', some work in the combi u3tioll to ti ming analysis and the common model 
was performed. The common model allows to check timing const.raints and requirements 
on higher levels of abst.raction. This results in the ability to use a level and application 
independent Petri-net simulator, and leads to the new concept of static level-ind(IKlldwt 
timing ve"jji{,fllion, which is the application of static methods to detect timing problems 
independent rrom the level of abstraction. 

5 .3.4 Evaluation of the J ESSI· Common-Ft-amework 

Within the project ' JESSI COMMON FRAME' the task of sub projed 4 (S P4 ) is to 
eva luate current. releases of the framework software and to derh'c re(luirements for future 
releases . In 1993 several framework re1eases were handed on to SP I, JCr R2.0 , JCr R2.I, 
and J CF R3.0 in a preliminary version. All these releases were delivered as complete 
systems without prov id ing lower level interfaces, i.e., t ight integration is not yet su pported 
by the framework. Within SP4 the evaluation is therefore still based on the encapsulation 
of tools into t.he framework. Cadlab contributed to this work in many ways. 

• All dclh'ered releases were inst.alled and first handS-Oil ex periences Wl're gained 
through the encapsulat ion of simple Unix tools. 

• The synthesis syst.em PASS was encapsulated III JCF and in t.hjs form deii"ered to 
the Joint Evaluation Design System (JEDS). 

• The performance or J CF rt2.0 a nd JC'F' R3.0 was (Iuantitativcly measured. 

• A detailed e\'aiuation report 011 JCF' R2.0 was wriLlen. 

• Several requirements for JCF R3.0 , J CF R3.1 and J CF R4.0 were stated, conside ring 
especially aspect.s of tight integration. 

5 .3.5 S imulator Generation (GRAPES- Simge n) 

Cadlab's G RAP ES-Simgen-118 (C RA P ES-Si m-Cenerator- II ) project is the second part of a 
cooperation with SN I AP n I. In order to simulate CRAP ES models using the MO DSIM. ­
Simulator. Cn.APES-Simgen is one link in the transi tion from CHAPES-diagrams to the 

'0 RA PES is a registered trademark of SNJ. 
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simulator. Simgen cross-compiles GRA PES-P RSIM to GRAPES-SIM , and collects infor­
mation on how the compilation is done. The project was initially planed for the first half 
of the report period. Due to further re<luirements it's end was postponed until December 
1993. 

5.4 Summa r y and O utlo ok 

t...Jost of SET's activities concern thc concurrent design of heterogeneous systems. Fig­
ure J J shows the software architecture that was developed for this purpose. Thc centcr 
of this architccture is the common model which is based on extensions of timed Predi­
cate/Transition nets. But as input the diffcrent modelling paradigms thc designers are 
used to are accepted. During the report period , mechatronics systems were especially 
regarded. These systems typically consist of digital compollcnts, physical components and 
control components connecting these two kinds of components. A methodology was de­
veloped which allows the specification also of the analogue components of a mechatronics 
system. The Predicate/ Transition-nets model has been used also for modelling design 
processes in order to enable design assistance. 

A further activity has been the develop ment of the EX PRESS/STEP Environment . 
During the re port period , t he EX PRESS·G editor EX P REME (see Figure 14) was devel­
oped. EXPREME is an easy-to-use EXPRESS·G editor for the fast design of EXP RESS 
models. The graphics can be annotated with all non-graphical EXPRESS construct ions, 
enabling the generation of complete EXPRESS models. EXPREME checks inputs on­
line, thus prevents from using illegal identifiers or drawing prohibited relationsh ips etc. 
Furthermore, the work on the SDA I generator fo r SIFRAME was started. 

In the field of hardware design methodologies, work was continued 011 the hardware 
synthesis project OMSI, the VHDL work package of the ESPRIT projects ECIP2 and 
ESIP, timing analysis, and thc synthesis of asynchronous hardware. 

Within the project 'JESSI COM~ION FRAME', sub project 4, several framework re· 
leases (JeF u'2.0, JCF R2.1, and JCF R3.0) were evaluated , and requirements for future 
releases we re derived. 

Cad lab 's G RAP ES-Simgen- II project is the second part of a cooperation with 
SNI AP 231. The project was initially planed fo r the first haJf of 1993. Due to further 
requirements it's cnd was postponed until December 1993. 

In 1994 , the following will be undertaken: 

• Design and development of a da.ta. schema for t he common extended 
Predicate/Transition-net model. The model will cover hierarchy, the handling of 
sets , and timing. 

• Development of the EXPRESS/STEP Environment will be continued. In 199-t, the 
first tools will be completed. 

• The hardware sy nt hesis project OMS I will be completed in 1994. The work within 
the VII DL work package of ESIP, t iming analysis, and the synthesis of asynchronous 
hardware will be continued. 

• Within JCF 5P4, the evaluation of new JCF releases will continue, in particular 
with respect to tight integration of tools. 
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6 Analog System Engineering 

The objective of the "Analog System Engineering" group is the development of software 
tools and methods for the design of electronic circuits and systems with respect to their 
Electra Magnetic Compatibility (EM C). 

The main task is the development and production of the EM C- Workbench for the design 
and analysis of prin ted circuit boards under EMC constraints. This workbench consists of 
different tools for placement analysis, layout data extraction and IHc-analysis, calculat ion 
of transmission line parameters, simulation of reflection and crosstalk effects, simulation 
of radiation and irradiat ion, and for a graphical post-processing of sim ulation resul ts 
and measurement data. Also an EMC- library which contains macro-models for digital 
components is part of the Ef.,iJ C- Workbench. Another scop~ of work is the development 
of a generalised design process for arbitrary systems and micro systems taking also in to 
account their Electra Magnetic Compatibility. Tllis includes the consideration of EMC 
during the planning of systems. It is intended to use the gained knowledge for the design 
and development of an Microsystem Workbellch . Furthermore, there a re a lot of a.ctivit ies 
in the development of macro-models for analog components which a re necessary for a 
fast and accurate simulation of analog circuits and analog pri nted circuit boards. In the 
following, the baseli ne of the work carried out during the report period is summarised. 

6.1 Baseline 

6.1 .1 EMC- Workbe nc h 

The EMC- Workbench is an a nalysis env ironment for the design and analysis of printed 
circuit boards considering the Electro Magnetic Compatibility. With the development 
kit of SIFRAME different tools for simulating and analysing EMC- effects like reflection, 
crosstalk. radiation , irradiation, etc. are integrated to get al\ homogeneous and comfortable 
env ironment . Using th.is software, design errors caused by EMC- effects, can be detected 
before prototyping during the design and therefore, the number of re-designs will be de­
creased as well as the product quality will be improved. The results are shorter time to 
market and lower development costs. The application of the EMC- Workbench with in the 
complete design process of systems and mod ules is a n example for concurrent engineering. 

In addition to the continuous improvement of the simulation algorithms and user inter­
faces of all tools of t he EMC- Workbench some important new tools and algorithms were 
developed and implemented . 

• The simula.tion of the electrica.l behaviour of circuits and systems requires the know l­
edge of the dynamical behav iour of all components involved. To provide this info r­
mation in an efficient way to the different simulation and analysis tools of the ENIC­
Workbench (e.g., FREACS,LDEj LDA, MANDI, COMO HAN, future ru le based 
advisory system) a first version of an EMC Component Library has been defined, 
specified, a nd implemented. The structure and the necessary standa.rdised inter­
faces have to be designed in such a manner that cOll nections to different externaJ 
databases and to different tools of the EMC- Workbench are poss ible . 

• To provide within the EMC- Workbench a time effi cient reflection analysis of printed 
circuit boards, the complete analysis process can be divided by the user into a. fast 
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and approximate pre-analys is and a n accurate simulation of those electrical nets 
which have been detected as critical during the pre-analysis. The reflection pre­
analysis can be carried out very fast by a worst case estimation of the maximum 
overshoot and unde rshoot which will occur at the receivers of the examinatcd nets. 

The EMC- Workbench is used by several electronic design departments of SN I in or­
der to improve the ir designs and products with regard to EMC. Layou t data of digital 
printed circuit boards were analysed in order to detect disturbing reflection and crosstalk 
effects. Furthermore, the size and the arrangement of apertures wit hi n computer boxes 
were optimised to minimise the radiation of the complete system. These cooperat ions 
with the development departments llave many advantages. On the onc hand the t ime to 
market and the development costs of the products are decreased and the product quality 
is improved. On the other hand the application of the to·ols within real li fe development 
processes gives important feedback to improve all tools with respect to their applicability 
alld their handling (e.g., user interface, necessity of additional features). 

6.1 .2 Microsystem- Workbench 

In general a micro- system consists of diffe rent components of different scopes like rnicro­
mechanics, micro-electronics, micro-fluiddynamics, micro-optics, and micro-acoustics. The 
design of components of difrerent scopes requires the support of different design and a.nal­
ysis tools, whkh may be based on completely different methods. Furthermore. some tools 
a re necessary which work on systems level. These facts lead to a very complex structure 
and an inhomogeneous set of tools. 

Therefore, the designer of systems and micro-systems requ ires the support of software 
which is able to manage this inhomogeneous set of tools and the amou nt of design a nd 
analysis data. which will occur during the complete design and developing process. T his 
support can be provided in an efficient manner employ ing a framework with an objed 
oriented database. To su pport the design of all kinds of micro-systems and systems a first 
step is the definition and development of a generalised design process which will be the 
basis for the requested design environment called Microsystem- Workbench. 

6.1.3 Analog Macromodelling 

Electronic systems contain more and more analog and mixed digital /analog circuits and 
printed circuit boards. The accurate simu latiollS of t he electrical behaviour as well as the 
noise behaviour of these circuits can be carried out by the consideration of t he detailed 
internal structure of the a nalog components which can be given by a SPICE descri ption on 
transis tor level. As this proced ure leads to very ti me consuming calcu lations the dynamical 
behaviour of analog components can also be described by models with an easier structure 
which are called macro-models. 

An efficient modelling technique for analog components is based on the block oriented 
modeUing approach. Using this method the model is composed into different stages which 
can be reused within other applications. The diffe rent stages call be mode.lled independent 
from the internal stTucture of the component_ The modelling is solely based 011 functional 
aspects and of course on the technology. 
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6.2 Work During the Report Period 

In the current report period the overall work Oil Electro Magnetic Compatibility was 
supported by the two national funded JESS I projects AC~5 "Development of an EMC­
Work bell ch for Microelectronic Application" and AC- 12 "Analog Expert Design Sys tem". 

Within the project AG· 5, which is coordinated by Analog System Engineering, new 
tools for the design of printed circuit boards and systems under EMC- constraints were 
developed. Furthermore, methods to consider EMC- effects during the planning phase of 
systems were investigated. The achjeved results and ex periences will be needed in the 
future to develop corresponding adv iso ry tools. Effort has been spent among others fo r 
the specification and implementation of a first EMC component library, the development 
of new macro-model st.ructures of digital componen ts, the improvement and further deve­
lopment of the radiation tool COMORAN including investigations on the development of 
application rules, and the improvement and furt her development of the tools FR EACS 
and TALC. Excellent results, reporting to JESSI and the national funding authorities 
as well as the annual rev iew of the project work by the JESS J Sub-Management Board 
- Application (J SMB A) lead to a reJabelJjng as a category I project ( project with no 
problems) of AC- 5. 

The work within AC- 12 is focussed on modelling and the EMC· analysis of analog cir­
cuits. The work was concentrated on the development of simulatio n strategies for the 
acqujsition of knowledge about noise behaviour of analog devices and methods for mod­
elling of parasitic effects. A st rategy was elaborated 1.0 include parasitic effects into the 
simulation of typical applications a nd on how to analyse the reaction of these effects on 
integrated circu its. Furthermore, effort was spent in the development of macro-models for 
analog components on behavioural level taking into account parasitic effects. A first set 
of building blocks, consisting of a multiplier, a comparator, and a timer, was modelled. 
Just. as AC- 51 also AC-12 was relabelted as a. category I project. 

System Engineering is involved in three national projects, "Examinations in Micro­
system Design (MST- UEM)" , "Methods and Tools for Micro-system Design (M ETEO R)", 
and "Model- Ij brary for Complex Analog Com ponents (MST- DlO)" . These projects are 
part of micro- system activities of the German Minist ry for Research and Development 
(BMFT). 

Furthermore, within the report period two new projects have been launched. The project 
"Online Placeme nt on Printed Circuit Boards" is dealing wit h the development of fast 
parallel algorithms for the detection of noise effects on printed ci rcu it boards. Within 
the project "Quality Assured PCD- Design under ErvIC- Constraints" strategies for an 
optimjsation process for the placement of capacitors on printed circuit boards will be 
developed. 

6.2 .1 EMC- Workbench 

6.2.1.1 EMC Component Library 

The simulation of EivlC effects requires an EMC com ponent library for use in the EMC· 
Workbench. This library has to contain all E lvlC relevant data like: 

• administrative data (ident ification number, case type, etc.), 
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• pinning data (information about the function of the pins to generate an appropriate 
macro-model), and 

• electrica l (e.g_ Vcc) and measured data. 

The EMC component library will be used by various tools like FREACS, LOE/S IG, 
MA NDI, COMORAN, and by the ru le based advisory system, which will be a future 
extension of the EMC- Workbench. 

During the report. period t.he work was focu ssed 011 the definition of the lib rary struc­
ture. A preliminary st ructure includ ing standardised interfaces has been worked out. The 
provisional library st ructure and the necessary connections to the EMC- Workbench are 
shown in figure 15. 
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Figure 15: Preliminary Structure of the EMC Component Library 

The tools of the EMC- Workbench. which use specific component data, access data using 
the EMC library interface. Every access to get information out of the El\fC component 
library wiU be controlled by this interface. 

The user will be enabled to complete and manipu late the library data by using an 
EMC library interface. The EMC library interface will also commullicate with the EMC 
component library by using the EMC li brary interface. In this way, using the EMC library 
interface. the user will be guided to do allY relevant li brary action (data check in, data 
check out, etc.). 
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An external EMC library interface allows data transfer from external databases to the 
EMC component Hbrary. To ensure t hat a lot of different databases can be con nected, the 
external EMC library inte rface is freely configurable. 

Data queries to t he E~'I C component library arc served by using "reference tables" . A 
reference table describes the st ructure of a component and contains poin ters to associated 
simulation models. These sim ulation models can be accesscd by tools directly. 

Furthermore, the concept of reference tab les contai ns so-called project reference tables, 
which will be created automatically for each project. A project reference table will include 
aJl project specific references. By th is method the user is enabled to manipulate project 
specific data references , e.g., to experiment with certain aspects like configu rations or 
technologies, without changing the basic reference tables. A newly created reference table 
can be transferred into a. basic reference table by t he E?o.'IC llbrary user inte rface. 

The format of refere nce tables is based on a consis tent schema to define information 
types by names , called III NAC (HIera rchical NAming Convention). These names, con­
taining the information as pointers to data files, are realized as st rings ( III NAC string). 
For user manipu lations a separate USer reference table is maintained to guarantee the con­
sistency of the EMC data. This schema allows a flexjble and compact representation o f 
structured information. The use of the hierarchical naming convention ( III N AC) prov ides 
the necessary expansion ca l>abili ty. 

EMC • Workbench 

I.J)E I SIG FRI"!ACS I EMC library , 1 ~ocr intcrfaa 
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1 

- - - - - - - - - - -- - - -- - - ------, 7 
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Figure 16: Prototype of the FH EACS ~ I acro-Model Library 

To examine the preliminary concept of the EMC library st ructure a prototype which COJl ­

nects the FREACS macro-model library with the EMC- Workbench has been implemented 
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as shown in F'igure 16. F'or this purpose, the necessary reference tables , a basic library 
and a basic user interface have been developed. Currently, the library prototype is based 
on reference tables including standard logic components. Prototypes of the basic library 
and the user interface enables the user to interactively associate F' REACS macro-models 
to digital components. The capability to create and modi fy user and project refe rence 
tables is also provided. Additionally, simple F'REACS macro-models (model type 2) can 
be defined, stored and referenced. 

6.2.1. 2 LO E/LDA: Fast Pre-analys is Met hod 

Increasing demands on circuits and peBs result in faster component technologies, in ­
creasing clock rates, and PCBs with a higher complexity. Therefore, the design of PCIJs 
has to be supported by fas t analysis methods (.0 a.void EMC crfects in the early des ign 
phases, otherwise EM C effects like reflection and crosstalk may occu r. Aim of the described 
pre-analysis is an al)proximate determination of the maximal voltage overshoot for a two 
point- net without a time consuming simulation. Two- point- net means a layout structure 
consisting of one direct connection between two acti\'e components. It ma.y contain pas­
sive components and the connection may consist of sections with different characteristic 
impedances. The reflection behaviour of digital circuits depends on the matching of the 
transmiller and receiver to the characteristic impedance of the transmission line. The 
reflection coefficients are crfected by discontiuuities of the characteristic impedance, and 
the propagat ion time of the transmission line. Fi rst principle of the introduced method 
is, that the result shall represent a worst case investigation, 

Figure 17 presents the used model for the determination of the amplitUdes of the first 
propagating voltage wave VI' It results frol11 the voltage divider of the characteristic 
impedance ZL and the resistance Rout of the ideal voltage source. If a series resistance R, 
is used for matching the output to the characteristic impedance ZL of the transmission 
line, it has to be added to the resistance Rout, At the receiver the termination is given by 
the input resistance of the receiver and if necessary by matching measures. 

'err"· .. -... ~ 
Figurl' 17: Equivalent Circuits for Transmitters and Receivers 

v, = p(r)· Vt 

V _ ( I ") Z/. 
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As for most IC· technologies the output resistance of high / low tmnsitions differ from 
that of low/high transitions, both cases have to be in\'estigated separately, The procedure 
is described as exemplification for a low / high transition. peT) is a characteristic function 
describing the reflection behaviour of transmission lines. 

Most PCI3s have more than one signal layer. Therefore, many transmission lines will 
extend over more than one Ia.yer . A discontinuity of t he characteristic impedance has to be 
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expected at the via. Compared to the maximum overshoot of a hornogelleou ~ trans mission 
Hne t his case yields to a larger onc. Figure 18 shows the ringing at the term inat ion of a long 
transmission line for three different arra ngements. The lengths of the line sections were 
chosen in a way that the amplitude is independent from the rise- time and the t ransmission 
Hne length itself. 

I .. , . " = 
~ 

., 

.. I .. 
,-'-.. .. .. .. .",-

Figure 18: Voltage Ringing of a Long Line Without (-) and With a Layer Change (*), 
(+ ) 

Now it can be shown, that for a 'worst case' approximation the functioll per) C<I1l be 
determined fo r N arbitrarily arranged characteristic impedance di scontinuities as follows 
(N + I homogeneous areas): 

N 

P = (1 + Ton) TIp + T;), 
;=1 

I n on - ZL(N+lj I (3) 
rin = ZL,{N+ I ) + Ilin . 

The voltage, determined in equation (1). does not consider the influence of the Ijtle length 
( Figu re 19). 

The ca.lculated ma.ximum voltage amplitude is only valid for 2td 2: lr (id: propagation 
delay of the transmission line, lr: rise ti me of t he digital signal ). The app roximated voltage 
has to be multiplied wit h the term 2td/t.r for shorter transmission lines. Considering 
the practically important mixed resistive/ca.pacitive terminations, ex ponential curve-shape 
occurs. 

" M 

Figure 19: Voltage Amplitude of the Overs hoot versus 2td/tr 
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6.2 .1.3 Application of t he E M C-Workbe nc h for the Ana lysis of Hig h-speed­
Syst e m s 

In the current report period, different applicat ion projects in I.he SN I development de­
partments were supported. In addit ion to the analysis of printed circu it boards with 
res pect to reflection and crosstalk effect s, one project dealt wit h the analysis of apertures 
in system cabi nets with respect to radjat ion effects. The rationale for this project. was the 
necessity of mini mising the radiation of a system by opti mising the apertures. 

As an example the analysis of an array of circular apertures is presented. The apertures 
were arranged in a conducting surface. On one side of the surface (inside housing) a plane 
wave was adopted. On the other side (outside hOUSing) the elect ric field strength was 
calculated. With this model t he shieldi ng of housings has been analysed. 

ee 
ee 

•••• •••• •••• •••• 
L 

x 

T he analysis was performed for four djffe rent configurations. The total a rea of all aper­
tures was held constant. T he maxim um of the electric field strength was compared . 
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The picture shows maxi mum values of the x- and z- component of t he elect.ric field: 

4 apertures: {- - -: IE:r:I, *: IE~D 
9 ape, tu,e" {+: IE.I, V: I E,I} 
16 ape,t",." {o:1 Exl, y: IE,I} 

It is obvious t hat the rad iation call be red uced significantly by varying the configurat ion 
al t hough the total area. does not change. T he best results we re obtained with configurat ion 
( c). 
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6.2.2 Indust rialisat ion of the EMC- Workbench 

During the current report period, the industrialisation of the EMC- Workbench was pushed 
and a beta- release of the software has been completed. The corresponding release 1.2 
consists of the tools 

• MANDI (placement analysis), 

• LDE/LOA (layout data extraction/layout data analysis), 

• TALC (calculation of transmission line parameters), 

• FHEACS (simulation of reflection and crosstalk effects), 

• SIC (generation of simulator input), 

• EXLIN (extended library interface), and 

• AnaRes (graphical post-processing). 

All tools are integrated using the framework SIFRAM E. 

The software was presented at different exhibitions like CeBit '93 in lI annover, Design 
Automation Conference (DAC '93) in Dallas, and EU RO DAe '93 in Hamburg to evaluate 
the market for EMC- tools. Many contacts to potential users were established a nd feedback 
for further developmellt activities was achieved. 

6 .2.3 Microsystem-Workbench 

Cad lab's concept of a Microsystem- Workbench applies established paradigms of design­
env ironment based design metbo<lologies to the domain of micro-systems. 

A micro-system contains different elements of different scopes like micro-mechanics, 
microelectronics, microfiuiddynamics, micro·optics or micro-acoustics. There are several 
tools for every scope to support the development of the different elements and there are 
also some tools that work on the systems level. These tools generate da,ta th:tL describe 
some properties of the system . There could be a connection between some tools via the 
input and output files) i.e. the output file of one tool is the input file for another tool. 
This ca.uses a very complex structure of data and interfaces. 

To support the designer in calling the tools and managing the data a. development 
enviro nment has been built. Por the implementation of the environment a framework was 
used with all object-oriented database. The integration of the tools into an environmen t 
helps to make the development process faster and safer. The integration reduces operating 
time between the use of different tools. Data management, like backup, versioning or 
commitment, requi res t ime and great attention and is therefore a potent ial source of 
error. Beside data. management. the envi ronment helps to caU the tools at the right time 
with the right parameters and with aU needed input files. 

There are different requirements to the list of tools that should be integrated into a 
development environment. There are so mallY tools that can be used alternatively, that 
it doesn't make sellse to integrate aU tools which are available for the development of 
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micro-syst.ems. To simplify the generation of different. domain specific development en­
vironments a gcnelOlliscd development envil'Onmenl is created, that can be configured for 
special requirements . The starting point for the creation of the generalised development 
environment is a genemlised (levelopmenl process. 

The develop men I.. flow of a.rbitrary systems has some characteristic features. These 
features are the basis for the generalised development environment. A complex system 
is divided into subsystems which itself could also be divided into subsystems, until a 
manageable system hiemT"Chy has bee n constructed. The system and also the su bsystems 
within the system hierarchy arc developed in t he same sequence of operational steps. So 
the development process can be divided into success ive develo1nnent phases. T he third 
feature of a development (Jow is an optimisation 1)rocess. If the developed system doesn't 
meet t he requirements, the system will be optimised, i.e., some operationaJ steps will be 
repeated, until an optimal solution is found. 

The generalised development process serves as a model for the implementation of the 
development environment. The desktop of the environment shows the system hierarchy 
and the phases of the development process .. For optimising the design, it must be possible 
to repeat phases in cycles. 

The basis of the development environment is a gcneml-ised object schema. This schema 
defines the data structure of the database in an abstract manner. A schema for data. 
that is generated during the development process, for example input data and output 
data of tools, is not yet determ ined . This will be an importallt task in the case of white­
box integration of tools. The generalised schema is tig htly coupled to t he generalised 
development process. Uy employing appropriate object ty pes it may be possible to bu ild 
the system hierarchy like a tree. For this purpose, a so called entry object is created for 
the system and for each subsystem. This object serves as the entry to the development 
process of the corresponding system or subsystem. Data is further structured according 
to the phases of the development process. Entry objects for the phases a re related to the 
system and each su bsystem. 

The generalised object schema is designed in a way that fac ili tates changes. Methods are 
defined for every phase. They represent activities that are performed during the phases. 
In the development environment the selection of a method shall start the execut ion of a­
tool. 

In different domains like micro-electronics or micro-mechanics different tools a re used 
in the development. process. The above mentioned generalised object schema needs to 
be luned la t.he domain correspondingly. The required tools are associated with the 
development phases. A micro-system contains usually subsystems that belong to different 
domai ns. For that reason diffe rent development env ironments. that a re con figured for 
special domains are integrated in a common environment . 

6.2.4 Macro-Modelling of Analog Components 

The analysis of noise behaviour of mixed analog/digital circuits becomes more and more 
important. To allow fast analysis mac ro-models for analog components considering para­
sitic effects are developed at Cad lab. 

During the re port period new macro-models for analog circuits were developed and dif­
ferent modelling approaches were analysed . The development of circuit models mainly 
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dCIH.'llds on thr(-'(> aspects. First of all. the models must be usable for the available si mu~ 
lators. Secondly, the modelling is Limited by the simulators inp1lt language. Last but not 
leasl differelll modelling st rategies are possible. 

The IIPW macro-models are based on the blod orienled modelling approach9 • This 
81>proach has the advantage that every model is composed of different stages. which can 
b(> rcuscd within other applications. The stages an' rnod('lIed structurc incompatible. 
Tla·refort'. IIIC' existing models arc technology · independent and provide a widc application 
rangt'o 

In CatHab simula.tors with different in put lallguages and modelling featu l'es an' available. 
The mainly u!'icd si mu lators for analog applications are S»I CI'32(;6 Io with ncdist desc rip­
tiou hwgllag(' and I~ LDOll with behavioural a]l(l net list description language. Therefore. 
macro· models for SPlCE sy ntax and behavioura] desc ription were deve[o pc(1. 

Ead of the difrNcnt languages Ilas its advantages. Whereas the SPi el!: Syut.l.x is a 
si mple aud fa..:;t way of specification. the hehaviouraJ I;wgu<lgt' [eads lo a high tlbst ractiOll 
[evel, whirh rail reduce sim ulation time. 

To identify 1il(' iuflut'nce of the us{'d simulators and their description language a corn· 
I)ari~oll wa. .. mad{' b('twrell macro-models of all oJlcralional alllplifit'r and Cl romp'Hator. 
written in SP I(,8 and F~·\S syntax. The macro·model of an operational amplifier was 
generai{'d for the si mulator SPICE al1d was lransfered into the bchaviourallanguagc FAS. 
This example was IIs{'d to investigate any advantages in chitnging the d('scriplion iallgllage 
hut maintaining the model structure. In a second project a macro-model was written in 
SP I(,E. syntax and indt'j>enden1 from the SPICE model a bdlaviourru model in FAS has 
b('('1I developed. 

The 0IH.'rational amplifier models were simulated as a backlr<tcked inverting operational 
alllplifiN with a gain of three. Figure 20 presents tht> sim ulation result s. 

As ex p{'cted , the SmlH' results for both models were achieved. A comparison of the 
consumed simulatioll l ime s hows that the ti me cons llmptioll fo r bOlh models is nearly 
equal. 

rig. 21 shows the simu lation results of two comparator models. The output Iwhaviour 
of both modrls is nearly idcIllica l. 

6.3 Summary and Outlook 

During the report pt'rio<i, considerable progress has b~n achieved by the Analog System 
Engineering proj('ct granp at Cadlab in the contex l of its E~ I C activities . For example a 
fast pre-analysis method regarding reflection effects was incJudl'd in Lht' Et>. IC Workbench. 
Also an 1~t\ I (, library whicb contains macro-models fo r digital components was imple­
mented. 

The industrialisation of the E~IC Workbench was forced ali<I a beta release has been 
complNed. All the different tools a re in tegrated in the framework S I FR.A~IE. 

i\V. John and 11.-'1'. Malllln(tll: ~ MakrolllodclJie rllll g \'0 11 cinfKhell unci KOIl1I)lcltcIt allalogcn FU llktion· 
seiemcntell". Gcsdlscilafl rner Mu hematik und Datellverarbcit ling mo ll . S. E.I.5.· \\'orkshop. 1991 

101.. W. Nagcl: "S PI('E2. A simulation program with intcgralt.>d emph asis". ERl, Memo ER I .... M520. 
Lllli\'ersity of Califo rn ia, Bcrkclcy (May), 1975 

n ANACAO; " ~~ LI)O. Electrical Circuit Siluulator". V(' rsion 01.1.)(, A NACAI) Com puter Systems. 1993 
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Figure 21: Transient Analysis of the Comparator 110del 

Furthermore, macro-models of analog components which arc necessary for a fast and 
accurate simulation of analog circuits were developed. 

To generalise the design process for arbitrary systems a prototype of a Microsystem­
Workbench was developed. Tools of different. domains like micro-electronics and micro. 
mechallics can be integrated. 
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7 Technical Management Group and Computing Center 

7 .1 Baseline 

Apart from the already existing grou p "Computing Center" anothe r group, offering general 
services to aU Cadlab teams, called "Tech nical Management Group, TMC" has been 
founded by J anuary 1st, 1993. 

Main objective of thi s new group during the report period has been the prOVISio n of 
support for "kick ing off" Cadlab's effor ts in the area of "Computer~Aided Concu rrent 
Engineering, CAGE" . 

From a technical point of view central focus of attention has been the eval uat ion and 
preparation of scient ific material, the establishment ,wd maintenance of external contacts 
as well as the internal coordin ation of Cadlab's R&D prOCeSses. Driving force of all these 
activi ties has been the request for creating an ap propriate environment for the introduction 
and implementation of Cadlab's leading theme CACE in its adminis t rative and technical 
aspects accord ing to the pre-supposed planning horizon (about three to fi ve years). 

Anot her centraJ topic have been measures for assuring that Cadlab's software develo p­
men t projects and their envisaged resul t s satisfy the required quality criteria in order to 
facilitate the transfer of Cadlab-s R&D work in to SN I products. The framework for these 
quali ty criteria is given by SN I's quality principles, ex pressed in the SN I Process lIand­
book for Ap plication Software, its Cad lab specific supplements and the ISO standard for 
quality ass urance systems. 

In ad dition. TMG had to deal with 

• internal and exte rnal promotion and presentation of Cadlab and of its res ul ts; 

• support and consultancy fo r the acquisition and management of international, col­
laborative projects; 

• analysis of t he CACE problem space in practice (CACE requ irements engineering). 

All these techn ical TlvlG activities have been complemented by a number of admin is­
trative coordination efforts, which included budget-controlling and commerc ial support 
of running and new Cadlab projects, and processing of all contractual issues. In addi­
tion , TMG has acted as interface to the relevant departments wi thin SNI and Paderborn 
Uni vers ity. 

7.2 Work During the R eport P eriod 

7.2.1 CACE Require ments Engineering 

Work in 1993 concentrated on t he participation in a project of a n SN I plant ill Pader­
born, manufacturing UN IX computers. Within a global CAI-rest ructuring effort of th is 
plant. t he objective of t his project is to design a conceptual schema for componen t pa rt 
data. Examples for components are in tegrated circuits, ca.pa.citors, printed ci rcui t boards, 
screws, or cases. A conceptual schema describes in formation ty pes associated with these 
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components, Like size, weight, unique identification number, supplier, programming infor­
mation, etc. A strong motivation for Cad lab to participate in this project is to understand 
current data handling practice and especially what kind of problems have to be solved by 
future software solutions. 

A special problem turned out to be very djfficult to solve: which information types are 
currently in use? A new COml}Onent data schema mnst contain at leas t these information 
types. The new schema should not contain information types which nobody needs. because 
thi s would require useless maintenance effort. The diffi culty to sta.te whether a given 
information type is currently in use or not, is due to the following reasons: 

• information type definitions are distribu ted over the whole plant; 

• users do not. know what information types a re lI sed by t heir software tools; 

• users are not a.ble to telJ, precisely and completely, what informa.t ioll types they Ileed 
for their every-day work. 

During the report period an anaJysis of "information types in use" has been performed. 
based on ill formation exchange between main computing systems (about 20 systems). This 
resulted in a list of more than 200 component attributes, which should be contained in the 
new component da ta schema. Currently, this lIew data schema is under development. A 
CASE- tool , " Innovator", is used for documen t ing the conceptual schema in a structured 
entity-relationship model. This project is planned to be finished in 199·1. 

The results of this project for Cadlab are twofold: the understanding 

• of how to re-engineer a conceptuaJ schema for plant data, and 

• of the associated problem space. 

For a special , new software solution from Cad lab in this area, Database Federation 
(DOF), the plant has ag reed to play the role of a pilot customer. 

7.2.2 Software E ng ineering and Quality Assurance 

Onc of the goals or the Technical Management Group is to ensure that Cadlab's sortware 
develo pment projects meet industrial quaLity standards. Therefore in 1993 continuous 
errort was made to introduce the guidelines of the SN I Process Engineering Handbook 
to the ongoing projects in aU Cadlab work ing groups. Care had to be taken to apply 
those guidelines in a manner adequate for the special requirements of Cadlab with its 
deep integration of research and development . The necessary adaptations are documented 
in the "C'adlab Handbook for Software Development Projects". 

Five C'adlab projects were supported during 1993: ;;E~ I C Workbcnch". "Advanced 
Ed iting Systems", "" Intelligent Framework Services", 1; J)atabasc Federation Services". and 
l'EXPR8SS/STEP Envi ronment". 

'IEMC Workbcnch" was the most advanced project. The Technical Management Group 
provided the project leader with consultancy concerni ng detailed planning of the tech ni ca l 
realizat ion phase and performed reviews of the functional specifications and user manuals. 
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All other projects started in 1993 with a problem analysis. The Technica l Management 
Croup played the role of the .. technical controUer" in those projfftS. According to the 
SN I Proc('ss Engineering Handbook the tedlllical controller checks at milestones whether 
a projcrt proceeds according to the predefined development process and that the re<luired 
results are achieved. During the analysis phase the main task of the te<:hnical controlJer 
was to review the following types of documents: <-Statement of Problem" , " Initial Situation 
Analysis", and "User Re<luirements Specification". 

Additionally, lhe Technical r.. lanagement Croup gave presentations concerning "' ISO 
9000 . A Standard for Quality Management Systems" and I;Software Qualil.y Function 
DeploYlllC'nt"' for all Cad lab employees and held a lecture for new employees to make them 
familiar with the software development process within Cad lab. 

7.2 .3 CA DLAB Promotion and Presentation 

Besid('s presenting Cad lab at various opportunities (e.g., at the meeting of the Paderborn 
"Wirtschafsford erungsgesellschaft") TfI.·IG contributed to a number of external brochures 
with references to Cad lab. e.g. , to 

• Hesearch Report. '90-'93 of Paderborn University; 

• C'adlab section in "ZIAr..1'2·· brochure; 

hH,ernally, T~ I G coordinated the production of 

• Cadlal> Annual Heport '92; 

• C'ad lab Objectives Pal>er '92; 

• C'adlab II tlndbookj 

• Cad lab Staudard ('ACE slides set. 

In addition, T~ I C: contributed to the analysis of Cadlab's documentation enVJron­
ment and produced a. number of templates and form s for documentation and promo­
tion/presentation purposes, e.g., for slides and project docu menta t ion. 

7.2.4 Project Acquisition a nd Coordination 

During the report period, the CEC issued the second call of ESPRIT III and a num­
ber of proposals have been written with Cadlab participation. Ooth from administra­
tive/organisational and technical points of view Tto. lG gave support for the production of 
the following project p roposals: 

• DAISY , ES IP, K I SS~ I E and SYMMETny (in cooperation with project group SET) 

• FastEMC a nd Etvl AC (in cooperation with project group ASE) 

12Zcntrum fur Indus l rieJ.le Anwenclungen Massiver Parallclitat GMI3II 
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• ADVANCE a nd EMAC (as consultancy to SN I's BU ES CE div ision) 

• ASSET Phase 11 

For the ADVANCE project further consultancy was provided during the production of 
t he Technical Annex and for "kicking-off" the project at the end of the report period. 

TMG also contributed to t he specification of the ASS I~T Phase I Technical Annex in 
genera l and to its Task D3 <;Framework Components" sec tions in particu lar. From the 
beginning of ASSET Phase I. TMG then coordinated this Task , which included the task's 
day-to-day management ( progress and effort reporting, milestones tracing, etc) and the 
organisation of D3 meetings and workshops. In addition, the association of further D3 
partners (Trinity College Dublin , University of Siegen, SSE Dublin ) and negotiation of 
their cont ributions and contracts ha.ve been organised by TMG. A TMG representa tive 
attended several meetings of higher ASSET management bodies. 

Administrative consultancy has been given to SNI SU All 44 in the context of the 
ITIIACA project and to Cadlab SET for the SYD IS project. In conjunction with the 
J CF' Project Office the organisation of Cad lab resources in the JCF project have been 
coordinated. 

7.2.5 C omputing Center 

The main task of the Computing Cellter group is the support and maintenance of an 
efficient programming env ironment for all Cadlab employees. This part icularly includes 
the assistance of the employees and st udent assistants, the acquisit ion and install ation of 
additional hardware and software tools, the improvement of the exist ing network aud the 
task to keep all systems operational. 

Furthermore the g roup Computing Center assists a group of Cadlab's industrial partner, 
SNI, which was part of Cadlab's former super project grouJl "' F'ramework" until October 
1, 1992. These employees have their offices in the same building and use the same pro­
gramm ing environment as all Cad lab employees. 

7.2.5.1 Acquisition of Systems and Modules 

The existing hardware equipment, mainly Sun and Si licon Graphics workstations. was 
expanded with add it ional workstat ions and Personal Computers. In order to supply a suf­
ficient number of wo rkstatioll s and comput ing power for the growing number of employees 
and student assistan ts some SUII wo rkstations were acqui red and other Sun workstations 
were ex panded with local disk capacity and memory. About 20 Personal Computers were 
acquired for management tasks, as replacement for an obsolete SNI proprietary system 
at the secretary's office and for software development. Depending on the special pur­
poseS the configurations of the Personal Computers range from Notebooks to Desktops to 
high· performance tower sys tems. 

In order to backup roughly 100 GBytes of data each week a second so·called jukebox 
which changes up to tell tapes automatically was acquired. Additional licences of the 
software tool for the administration and realization of the backups were also necessary. 
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7.2.5.2 Network ing 

Via a Sun workstation con figured as a gateway. the local area network at Cad lab is part 
of the network at Paderborn University. Due to the installed permanent link it is possible 
to exchange elect ronic mail and data directly and to work interactively on computers at 
the university with acceptable performance. It also offers the entry to other networks 
worldwide. 

Caused by the close co-operation with SN I/ Munich it was necessary to get a more 
powerful con nection than electronjc mail to SNI. During the (el)Ort period the temporary 
solution to exchange data with one computer at Munich using the existing connection 
into the Packet-Switching Data Network (Oatex-P) of the Deutschc lJulldes post 'l'elekom 
was replaced . A permanent link to the SN I worldwide network ofTers now the necessary 
function s and sufficient performance needed for an efficient co-operation with SNI. The 
acceSS to the SN I network is restricted, but the configuration of this new link can be 
expanded to reach other departments at SN I as well. 

Since the beginn ing of J993, the ground floor in the building is used in addition to the 
former floor for Cad lab. To minimise the costs for the necessa ry extens ion of the network 
the ex ist ing local area network was used . Via a bridge both parts of the network we re 
connected. Due to the installation of additional workstations and Personal Computers a 
further partitioning of the network into subnets was necessary to minimise traffic load 011 

single segments. Furthermore some changes to the configurations of the Sun workstations 
which are used as servers for diskless clients. loca l and licenced software etc. were done. 
At least one server was attac.hed to each subnet to improve network performance. 

7.2.5.3 Operating System Software and Tools 

One of t he main tasks of the Computing Center g roup is to build up and preserve 
a homogeneous programming envi ronment which, at hest , is available on an different 
hard ware respectively operating systems' platforms. 

With the support of some employees representing the other project groups at Cadlab 
t he installation of locally used tools like 'fEX, printer spooler, gn u tool s etc. was improved. 

Some Sun workstations were installed with the new operating system Solaris to gain 
first experiences. Therefore the installation of locally used tools for Solar is was necessary. 
A genera l change to Solaris is not planned yet. 

Depending on special purposes Personal Computers were acquired for different applica­
tio ns lik(' softw,ue development tools . orrice automation software etc. As a firs t approach 
all Personal Computers were connede<i to the local area network at Cadlab with PCjN FS. 
A concept to support s llch a heterogell(,(}us environment which consists of Personal Com­
puters and different Unix worksta tions will be necessary. 

7.2.5.4 Outlook 

In the beginning of 199·1, the reduction of obsolete hardware (SN I Targol! / 35) and 
corresponding peripheral devices will be organised. 

The plann ing of a move to a new buildjng for Cadlab will be continued. The Computing 
('enter group is in volved to plan the extension of t he hard ware a nd software equipment , 
a slate of the art local area network and the connections to wide area networks. 
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7.3 Summary and Outlook 

One of the major achievements of TMG during the report period has been the estab­
lishment of TMC as new staff group within Cadlab, which was a bi t difficult but also 
challenging due to the mutually orthogonal responsibil.i ties of its members. Together with 
Computing Center a number of successful endeavours jointly performed with other Cad~ 
lab teams and SN I IJ U E:S CE: contributed to the fact, that TMG has emerged as a 
well-accepted organisation both within Cadlab and externally: 

• industrialisation of the EMC workbench: software engineering and quality assurance 
consultancy of TM G cont ributed to keep the 1J70 deadline of this project still in 1993; 

• acquisition and coordination of projects: 

in coope rat ion with SN I DU I~S CB the proposal for the ADVANCE project 
succeeded the difficult evaluation process of the CEC in the ('ontcxt of the 2nd 
ca ll within ES PRIT Ill ; in addition, by contributing to the production of the 
ADVANCE Technical Annex to be done within only some weeks. the project 
succeeded to get a contract from the CEC still in 1993; 

ill cooperat ion with SN I SU AP and Sietec DerHn the continuity in ad minister­
ing the JTIIA CA project was ensured; 

in the context of ASSET the specification of the corresponding sections in the 
ASSET Phase J Technical Annex and "ram ping up" of the Task D3 "framework 
Components" under difficult condit ions has been success fully performed; 

• cooperation JCF': provision ofSIFHAto.1E2.1 Online Help with SN I DU ES CE; 

• administration: transfer of the administration of all contractual issues for Cadla,h 
student assistants to T~IC both ror SNJ and Un iversity ones has 1>('(>11 finished; 

• publjshing and presenting the results of Cad lab's work in the ('AI project in various 
manners; 

• analysis of and proposals for improving Cadlab's documentation environment. 

For 199·1 T11C (for Computing Center see Section 7.2.5.4) will have to continue 

• with the acq ui sition and coordination of projects; 

• with CACE requirements engineering in the context of the CAI and JCF projects 
and wit h continuing to internally present a nd externally publish these results; 

• supporti ng Cadlab teams in the area of software engineering and quality assurance; 

• with the permanent improvemenL of C'adlab processes in the area of business admin­
istration and cOlltrolHng. 

Another topic for TMG will be the support for the organisation and realisation of the 
(forthcoming) move of C'adlab to its new premises. 

Jlowever, major changes are expected in 1994 for TMG as a group as sllch because of 
the merger of Cad lab 's SET and BT groups and the envisaged personal involvement of 
T~,'IC members in t his(Jthese) new group(s) and its projects. 
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P art III 

Publications, Funded Projects , and 
Scientific Collaborations 

8 Publicat ions and Major Docume nts 

8 .1 Cadlab Ext e rna l R ep or ts 

• 1'1'he Extended Symbolic Link Revi sion Cont rol Systt'm I~XSn CS", O. Zimmcr. D. Nolle, 
C. WaBrnuth (C'ad lab ll eporL 01 /93) 

• obTIOS: "A CAx-F'ramework Service for lluilding Concurrent Engineering Environ­
ments", R. Qucs ter (Cadlab Report 02/ 93) 

• "A formal model for coupling computer based systems and physical sys tems", M. Briei­
mann , O. Kleinjohanll (Cadlab Heport 03/ 93) 

• "Bi n einhcitlichcs formates ~Iodcll zur Schnittstcllcnspczifikation und lIardwarebeschrci­
bung~, 13. Klcilljohanll , 11.. ~ I ilczewski (Cadlab Report 0-1/93) 

• "Federated Database Systems - An Introduction .". E. Iladckc (Cadlab Report 05/ 93) 

• "Tigh t Integration and Synchronization of Dist ributed Graphical Applications''', W. 
f\liiU('r, O. Kleinjohann (Cadla b Report 06/93) 

• :" Oescri lHion of Timing Problems Using Petri Nets for Level-Independent Timing Verifi ­
cation:', P. Altenbernd, R. ~Iilczewski (Cadlab Report 07/93) 

• " Lastbalancierung in cinem paraUelen Waveform-Relaxationsalgorithmus" 1-1 . Ii o lzhcller, 
W. Rissiek (Cad lab Re port 08/93) 

• " Report on a Concept to Characterize Analog Components with Respect to Lheir E.MC 
Ile haviour\ D. WagenblaBt (Cad lab Heport 09/ 93) 

• " I<onzept zu r blockorientierten Modelliel'ung anaiogcl' Il auclemente", II.-T. tvlamrnen, 
~1. Schadel' (Cad lab Heport 10/ 93 ) 

• "S U LTAN Standard Universal Layoutinforrnatioll Trans port Language" , 1-1 . Woizeschke 
(Cadlab ll cpo.( 11/93) 

• "Cadlab Annual Heport 1992"", r.J. Rarnrnig, B. Steinrniiller (Cadlab Report 12/ 93 ) 

• "System Level Design", F.J. Rammig (Cadlab Report 13/93) 

• "Entwicklung eines strukturfremden r.. lakromodel1s fiir den Dlinkgeber U6-130". II.T. 
r.. Jammcn. V. Gcnci8. ),1. Schacier (Cadlab Report 1'1/93) 

• " !leport Oil a r.. JeL hod for Extraction of Layout Oalaon Board Level with Respect to the 
Requirements for EMC Verification" , O. Wagellbla8t (Cad lab Heport 15/93) 

• ';SYBES - A Language for Parameter Description" , W. Thronickc (Cadlab Report 16/ 93) 

• "Approaching the Denotational Sema ntics of 13ehavio ra l VII 0 L Descript ions" , W. M iiller 
(Cad lab llepo" 17/ 93) 
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• ':F'lcxible Unterstii tzung kooperativer Entwurfsumgebullgen durch cincn 'rransaktions+ 
Baukasten", A. MeckensLock, R. Unland, D. Zimmer (Ca,dlab Report 18/93) 

• <'Ein Framework fur die paraUele Validicrung von 5TEP-Produktdaten", C. Lehrenfeld, 
w. ~liiUer, N. Wiechers (Cadlab Report 19/93) 

• '"'Express-P - Eine Erweiterung von ISO 10303-11 zur ProzeBmodellierung", W, Felscr, 
W. Mullee (Cad lab Repoe' 20/93) 

• .IJESS I-Common-Framework JCF - An Open Framework for Integrated CA x­
Environments" , B. 5teinmtiller (Cadlab Heport 21/93) 

• "Vom Schema ZUT Sicht: Anderungsmoglichkeitell bei der Sichtableitung in einem objekt­
orientierten Datenbanksystem", W. I-I cijcnga (Cadlab Report 22/93) 

• "FA D E: A Layout Facility for Graphed-based Diagrams", II.J. Eikcrling, VV. M tiller (Cad­
lab Repoe' 23/93) 

• "Development of an Analytical Approach to 8+Splillc-Functions of Second and Third 
Order for MOM Applications". S. Oing, W. John , G. Mrozynski (Cadlab Report 24/93) 

• "Zur Makromodellierung von digitalen Dauclementen", W. John, O. Rcthmeier (Cadlab 
Repoe' 25/93) 

• "Transactionrecovcry in Entwurfsumgebungen", A. Meckenstock (Cadlab Report 26/93) 

• "Regclmechanismell ftir Entwurfsumgebungen", D. Zimmer (Cadlab Report 27/93) 

• "Introduction to Database Federation Services", E. Radeke, D. Nolte, S. Kolmsdllag, G. 
Kachel (Cadlab Repoe' 28/93) 

• "Verfahren zu r Berechnung der charakteristischen Parameter VOIl VCl'drahtungsstruk­
turcn auf Le.iterpJatten und Mikrowcllenschaltungen", W. John, U. Gierth, n. Rem mert , 
M. Vog' (Cadl.b Report 29/93) 

• <;Das ISF+Datenschcma", J . Becker, F. Buijs (Cad lab Report 30/93) 

8 .2 Cadlab Internal Reports 

• "Vcrgleich zwischcn Motif und InterViews", H.-J. Kaufmann (Internal Report 01/93) 

• "Deschreibung eines Dibliothek-Konzcptcs fur anaJoge und ge.mischt analog/digitale in+ 
tegrierte Sc.haltkreise", D. WagenblaBt ( Internal Report 02/93) 

• "Products and Prototypes of Federated Database Systems", E. Radeke ( Internal Report 
03/93) 

• "Cadlab Ziele, Grulldauftdige und A ufgabenbesc.hreibungcn (Version 1.0)" , F .-J. Stewing 
( Internal Report 0 .... /93) 

• "Das Cadlab Handbuch", J. StrauB (In ternal Report 05/93) 

• "EXS RCS The Extended Symbolic Rev ision Control System", D. Nolte ( In ternal Report 
06/93) 

8 .3 Major Software Documents 

• EMC- \VORKB ENC II V 1.2, Administrationshandbuch 
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• SULTAN VI.3.3. Formatbesch reibung 

• LD8 V 1.0, Oenutzerhandbuch 

• AnaRes AllalySC Results, Bcnutzcrhandbuch 

• 'TALC - T ransmissiou Line Calcu.lator, Bcnutzerhandbuch 

• FR8ACS Fast REflection And Crosstalk Si mulator, Benutzerhandbu ch 

• F R 8ACS ~ I akromodelle. Benutzerhandbuch 

• ~lanDi - ~o:Iallh atla ll Distance, Dellutzerhandbuc.h 

• "Studie der intcgrationsoptionen EXP Il ESSjGRA PES\ S. Oub l.itz (Cadlab), lI eyes 
(EMSC), January '93 

• ~'1'est bericht zum OECcxpress Editor" . S. Il ublitz, 'Wo MiiUer , J . Sl. raul3, March '9:J 

• <'Testbericht zurn EX8P System"', S. Dublitz, F' . il llijs. W. MiiUcr. J . StrauB, March '93 

• "J C F' SP .. Evaluation Report. JCF R2.0J2.1, JCFj ICLjOll-O I\ (CoAuthors M. Oriel­
manll . n . ~ li lczewski, J . Stroop). ~'lay '93 

• " HIS ( High Level In terface System ) - Delta Descript ion to S LA NG 1.0 ·", W. Ueijenga. 
B. Bu rkert, Y. I::ngel, C. Kachel. May '93 

• '~En tire 3. 1.1 - Inst.al la lioll und Benutzung", n.. Boettger , August '93 

• :.IStatement of Problem - Database Federation Services", E. Radcke, D. Nolte, G. Kachel , 
August. '93 

• ~' Das Data Dictionary Schema fUr SLANG I.O-, B. Burkert, Y. Enge.l, W. Heijenga. C . 
Kachel. August ' 93 

• "initial Silualion Analysis - Database FederaLion Serv ices-. Y. Engel, G. Kachel, D. 
Nolte , E. H.adeke, September '93 

• "Manual- Pages fiir ExS RCS (Ex tended Symbolic Rev ision Control System)", D . Noltc, 
October '93 

• "EXE.l / A30.3 /2 - EX PUEM E", S. Bubli tz, 11 .-.1. Kaufmann, November '93 

• "' P roblem Space Specification - Database Fcdcra.tion Services", R. Bot.tger. Y. Ellgel , C. 
Kachel , S. Kolmschlag. D. Nolte, November 93 

• "EXE.I /A30,3/ l EXP ltE1IE", S. Ilublitz, F. Buijs, December '93 

8,4 Books, Confe rence and Journal Papers 

• P. Al tenbernd , Il . Mik.zewski: "Description of Timing Problems Usi ng Pe tri Nets for 
Level-lndependcnt Timing Verification", Proceed ings of ACM/S IG DA Workshop on 
"Timing Iss ues ill the Specification and Synthesis of Digital Systems", TAU, Malente, 
1993 

• P. Altenbcrnd . It . ~ Ii lczewski: "'Using Petri Net.s for the Description of Timing Problems 
ill Le\'el-!ndepclldcnt Timing Verification", Proceedings of the Workshop on "' Power and 
Timing ~Iodel ing for Performance o f Integrated Circuits", PATMOS, ta Grande Motte, 
1993, pp, 10 1, 112 



• M. Brielmann , B. Kleinjohann: "Petri Nets as a Common Model for Combined Physical 
and Computer Based Systems", Proceedjngs of the C l Workshop on " Petri-Netze im 
Einsatz fur Entwurf und Entwicklung von Informationssystemen", Berlin , 1993, pp. 114· 
126 

• M. I3rielmann , B. Kleinjohann: "A formal model for coupli ng computer based systems 
and physical systems", Proceedings of the European Design Automation Conference, 
Euro-OAC, Hamburg , 1993, pp. 158-163 

• F. Buijs, R. Selent: "Automatische Generierung von Datenpfad· Layouts", Proceedings 
of the 6. E. I.S.-Workshop, Tubingen, 1993, pp. 218-222 

• Eo Griese, J. Schrage: "Schnelte Berechnung von Reflexions- unci Crosstalkeffekten auf 
gekoppehenLeitungssystemen komplexer Leiterplatten", Kleinheubacher Berichte 1993, 
Darmstaclt, 1994. 

• M. Holena: "Choice of Neural Network A rchitecture Using Lat tice Theory", Proceedings 
of ISANN93 - 1993 International Symposium on Artificial Neural Netwo rks Hsinchu, 
Taiwall, December 1993 

• M. Ilolena: "Ordering of Neural Network Architectures", Neural Network World , 3,1993, 
pp. 131-160 

• W. John: "Komponenten- und Systementwurf unter EMV-Gesichtspunkten", Klcin­
heubacher Berichte 1993, Darmstadt, 1994. 

• W. John: "Support of Printed Circuit Board Design by an EMC- Workbench '"', Proceed­
ings of the 10th [nternational Zurich Symposium and Technical Exhibition on Electro­
magnet ic Compatibility, Zurich, 1993, pp. 185-194 

• W . John : U. Cier th, R. Remmert, M. Vogt: " Parametrisierung von Verdrahtungsstruk­
turen auf Leiterplatten und Mikrowellenschaltungen", Kleinheubacher Berichte 1993, 
Darmstadt , 1994. 

• W. John , E. Griese, J. Miiller: "Entwicklung von Regeln fur den LeiLerplattenentwurf 
unler EMV- Cesichtspunkten", Kleinheubacher Berichte 1993, Darmstadt, 1994. 

• W. John , D. Ley, F. Kruse: "Analyse von Reflexionen a.uf Leitcrp!atten durch elllen 
wissensbasierten Ansatz", Kleinheubacher Berichte 1993, Darmstadt, 1994. 

• W. John, J. Schrage: "Bin KOllzept fUr den EMV-gerechten Mikrosystementwurf", Work­
shop " Informationstechnik fur Mikrosysteme", Kernforschungszentrum Karlsl"uhe , 1/93 

• W. John, H. Woizeschke, A. Hu_ndsdorfer: "Layoutdatenextraktion f'ur den EMV­
gerechten Leiterplattenentwurf", Klei nhcubacher Berichte 1993, Darmsta.dt, 1994. 

• B. Kleinjohann, R. Milczewski: "Ei n einheitliches formales r ... lodell zur SchniLtstellenspez· 
ifikation und Hardwarebeschreibung", Proceedjngs of the CI / ITG Workshop 011 "Formale 
Methoden zum Entwurf korrekter Systeme", Bad Herrenalb, 1993, pp. 41-48 

• IL-T. Mammen: "Entwicklung eines blockorientierten, stru ktllrfremden Komparator­
Makromodells ", Tagungsband zur 2. GMEjlTG Diskussionssi tzung " Entwicklung von 
Analogscha.ltungen mit CAE-Methoden" , llmenau , 1993, pp. 186-192 

• W. Mu ller: "Approachjng the Denotational Semantics of Dchavioral VHOL Descrip­
tions", Proceedi ngs of the 1st Asian Pacific Conference Oil Hardware Description Lan­
guages, Standards and Applications, Brisbane, 1993, pp. 141-145 
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• W. ~Iiiller. B. 1\leinjohanll: "Tight lutegration and Synchroniza.liolt of Distributed 
Gr ... phica.l A ppHcatiolls·'. Se\'enth An nual Database Symposium. AShl E. San Diego. 199:J. 
pp. 19-.;9 

• W. hliiller. G. Lehrcnfl'ld. N. Wicch('rs: "Pa.rallel Validation ofST I~ P Files". Proccediup;s 
of the 311d EXPRI~SS US('f's Group Confercllce, Berlin. 1993, pp. J 17· 1,')7 

• Stefan Ding, CNd ~Irozynski: "ElcktromagnNische I\opplung und Strahlung:;fcld VOIl 

Leiterbahn{'fl" h:leinheubacher Berkhle 1993, Darlnstadt. 1991. 

• F'.J. itammig. U. I\astens. P. Pfahlcr. C. ;~ag('l: "O('sign of a VLlW .\rchitcC'ture Con­
structed from RiSe Chips: .\ Case Study of Ilardware/Software ('odcsign". ProL Eu­
romicro '93. 19o:l. 

• F.J. Rall1ll1ig: "~ Iodelling Asp('(·ts of int<'gral.ed System Dcsigll·'. Proc. EUHO-
DAC'/ElI 1l 0,V II ilL '9'1,199:3, 

• F .. L Ralllluig: "System Level Design". ~ l l.'rnll't (l'd.). F'undallH'lItals alld Staudards in 
Hardware Oescri l>tion Languages. pp. 109 151, I\luwer. 199:.l. 

• F' .. l. Uammig: "J)A(,APO Ill: A Retro!:>pecliv('''. Mennet (ed.), FUlldanH'TltaJs and Stan­
dards ill lIard ware D('scription Langllagt's, PI'. 109 151, Kluwcr, 1993. 

• R. Remll!('rt. \\' . . 101111, E. Cries('. 1\1. Vogt: "Calculat ion ofTr<ll1slllission Liue Paralllt'tf'rs 
Using the Boundary Element hlethod", Digest of the ill ternaliollal 199:~ URS1 1l i.l(Jio 
Sdenc{' r-.let'tillg, Uuivt'rsity of ~ l i('hig;llI ilL Anll Arbor. 199:j 

• H. Rel1llllcrL, W. ,Iohll. 1\ 1. Vogt: "Calculation of Transmission Lille Parameters Using 
the Boundary Elelll(>llt ~I(,thod Dased 0 11 an Adal)ti\'C~ Node Distribution". Hecord of th(> 
9lh CO~ IP U)' I AC Conference 011 the COllllHllation of ElectromagnctiC' J.'ields. )' Iiallli. 
L993,pp. ITO LII 

• W. Rissi(>k. 11 . Il ol1.h('uer: '· L.u.tbaJancierung in einem par;lllelell \\ 'a\'eforl11 
Helaxaliollsa.lgorilhllllls". Tagungsband zur 2. GME/ITG Diskussionssitzung "Cnl· 
wicklung von A1I alogsdlaitn1lgen Illi! (,A8 1\·lethodell".llmena.u, 1993, pp. 5965 

• n. Steillllliillt'r: I· J ESS I -Commoll· I~·a,l11(,wol'k .JC'F An Open F'mmework for Integrated 
CAx-Ellvironmt' IILs", Proe. 5th International Confercllcc on 11 (' 1. Vol. 19A. p. 3:Hfr1 

Orlando, F'1.. Aug. [99:3. 

• W. Thronkkc: "_\lIwendung einer Symbolbesclueibllngssprache zur flexi-
blen ParamC:'trisierllllg \'011 analogell ~ I akrolnodellen", Tagungsband zur 2. G~IE./ ITG 

Diskussiollssi lzung "Cntwicklung von Analogschaltungen mit CA£"~ l ethod(:'II", nmenau. 
1993. pp. 171· 179 

• W. Thronike. 11. T. Mammen, R. Ilruning, W. ,Iohn. W, Hi ssiek: "EffiziC'llle Ma.kro­
modcllierung analoger lJauelement e mit einer \"erkzeugllmgebung", 'l'aguugsband ZUlU 

G. £. I.S. Workshop "Elltwllrf Integriel'tc r Stlmltungen·'. Tiibillge n, 199:1, pp. 384 39 1 

• R. Zhac: "Gesture Specification and Structure il ecognition in lI alldsketcll - Dased Dia­
gram Editors". Proceed ings of the 5th International Conferen('(' 011 li uma.u-Com plllcr 
Interaction, Orlantio, 1993, pp. 1052-1057 

• Jl. Zhao: " Handi: ,\ Framework for Building lI iln<lsketch-Based Diagram 8ditors". Pro­
ceedings of the .5th International Confercllce 011 lI umtlll-COIllI)uler IlIleraclioll , Orlaudo, 
1993 
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• R. Zhao: " lI anclsk<!tch-based Diagram EdHingn
, Teubner-Texte zu r Informalik I]and 5, 

D.G. Teubner Stuttgart Leipzig, 1993 

• It. Zhao: " Incrcmcntal Hccognition in Gesture- Based and Sy ntax-Directed Diagram Ed­
itors" . ProcC'Cdings of the ACM Conference 011 11 uman Factors in Computing Systems 
(lnterC II I '93). Amsterdam, 1993, pp. 95-100 

8.5 P hD T heses 

The following PhD Thesis has been completed during the report period: 

• Werner Rissiek: "A nwendung von Waveform Helaxa.tioll sverfahren III df.'f Sehal­
tu ngssimulation", November J 993 

8.6 Masters T heses 

The following master theses ha ve been completed at Paderborn Uni versity under the re­
sponsibi lity of Cadlab: 

• A. Leventis: '; J(reath'er objektorientierter Elltwurf: Prototyp eincs Werkzeuges" 

• lI amid Nait-C halla1: " lJercchnung der charakterist ischell Paramete r von Leiterbahnen in 
Multilaye rtechnik durch LaSting eines gemischten Randwert problems" 

• Michael Schader: "Entwicklung eines t\ lakromodells fii r Timer- Funk t ionselcmente" 

• Ralf Seepold. Thomas Wo11ny: "Eine 'vVerkzeugumgcbung zur Ubcrwachung und 
Steuerung eines verteilten Oatenbanksystems - OACS" 

8.7 External Talks, Lectu res, Tutoria ls, Panels 

• S. Bublitz: '"Express", CONSENS Workshop , Mu nich, May '93 

• P. Orescher: " lJltelligcnt Framework Services ( IFS)" , Poster at J C F S P 1 Workshop, Spitz· 
ingsee. June '93 

• F, Duijs: '·Oas Projekt EX PRESS/STEP Environment"', SN I STEP Use r Group. 
Niirnberg, November '93 

• S. Kolmschlag, D. Nolte, E, R.adcke, F.-J , Stewing: "Heterogeneous Database Sys tems", 
Asset-Workshop, 'Task D3 " Framework Components", Subtask 03.4 "Evaluat ion of lI et· 
crogeneous Database Technology Migration" , Paderborn, November '93 

• E. Radeke: ;;C++ Tuto rial" , Paderborn Ulljversity, June '93 

8.8 Exhi bit ions 

Cad lab result s have been presented at the following exhibitions: 

• CeBIT"93 , lI annover, March '93 

• Ef\IC·93. Zurich, ~ Iarch '93 

• EURODAC'93, Hamburg, September '93 
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9 Funded Projects 

9.1 Nationally Funded Projects 

During the report period , Cad lab participated in a number of cooperation projects sup­
ported by the B~fFT or AiF I3 as indicated in ta.bles 11.1 and 11.2. 

Title Support program Run lime Project partners 
El'IlC-Dcsign 1l~IFT 04.88 03.93 Bosch. TU· Berlin. 

F' II WicsbadCIl. Uni Stuttgart, 
TE~IIC 

~ I ST· llm IlMFT 0·1. 9 J 0·1.95 ABO CEAG Lu S, Vu; GII 
Padcrborn, Ulli Urcmcn, 
005ch, OOSIS, FII \..vies-
baden, Fhe-A IS, Hahn 
i\ lcitncr Institut. Krone, 
Rhode & Schwarz, S R ~ I -CAE, 

TU Braullschwcig, Unl Dort-
mund, Texas Instruments, 
Mikron 

MST·MW IlMFT 7.92 12.96 l(fK/IDT, FhG· II S, GMD, MBIl, 
Uni-G 11 Wuppertill, Siemens, 
FhG-IIS-BAS, SN I, HOTEC, 
chm. ETA. Hafting, Jcnoptik, 
Kuhnke, ~ Iallnesmalln Tally, 
MicroParts, PROFI Engineering. 
AST, VDO, TU I3crtiu, Dosch, 
TU Chcmnitz, Vni Erlangen, 
Vni-CII Pade rborn 

MST·VEM 1l ~ IFT 06.92 05.91 KfK / IDT,FhG IMT, UniDvV 
Miinchen: GMD, 
Uni Erlangen, I'll Umen a u, TU 
f\ lagdcburg, FH Augsburg, 
TU Chemllitz, TU Berlin , 
U Ili Jena 

Table ll.l: NalionaUy Funded Projects 

13 Arbeilsgelllci nschart induslrieller Forschul1gsvereinigu IIgcn I!. V. 
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Title Support program Run lime Project partners 
J ESSI AC5 OMFT 07.92 06.95 ABB , Oull, DASA , 

GFA I, ITA I:rEL, M ATH..A , 
Mercedes Oenz AG, Ph ilips, 
RFT-SEL, 'I' ll ESYS, TU II menau, 
Vectorfields, Philips 
Research Labs (UK) 

JESSI AC L2 B~IFT 01.92 L2.92 ANACAD. Dosch, CSEr.- I, 
EZ~ 1. FhG /EAS. ~ I ATI!A, 
PhiLips, Siemens, 
SGS- Thompson, 53, TEr.- II C 

OMSI BM FT 08.91 12.9·1 l-I umboldt+U ni Berlin, 
T II Ihnenau , Uni+C II Pb 

OPAL AiF' 12.92 05.94 GF'A I, Parsytec 
QUELLE DtA 09.93 03.96 CFAI, \JVidi s, 

Uni Paderborn , TU Danzig 
SYDIS BMIT 01.93 L2.95 Cr.- ID, Vni-G II Paderborn , 

F'hG-EAS, F'Z I Karl sruhe 

Table 11.2: Nationally Funded Projects (Cont.) 

9 .2 European Funded Projects 

in the report period Cadlab participated in the CEV funded projects (ES PRIT) as out lined 
by Table L 1.3. 

Title Support program R UIl time Project partner 

ESIP ES PRIT 11/ "1 LO.93 09.95 Bull , ICL, SN L, 
Siemens, Thomson-CSF', 
Racal-Redac, Ph ilips 
(Univ Padc rborn assoc. 
to SN I) 

J ESSl+Common - Frame ESPIUT · LI 05.93 04.94 Project Leadership: SNI 
LCL, SC:S·Th .. 
Siemens, Philips. 
Racal-Rcdac, TU-Delft 
(Univ. Pa<lerborn assoc. 
to SN I) 

ASSET I ESPRIT · III 03.93 04.94 Du ll, Olivetti, 
Philips, CA P Deb is 
SS P, Emeraude , TCD, 
Uni Siegen, 5SE. 
Sysdeco 

Table 11.3: European Funded Projects 
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9,3 Reports on Funded Projects 

MST-UE~·,'I Jl eports: 

• .1. Schrage, t-. 1. Gutzmann, W. John: " Ueriicksichtigung vou EMV- Problemen im Vorfeld 
von System. unci Hardware-Architekturentscheidungen bei der IVli krosystementwicklung". 
Zwischenbericht. 2/93 

• ,I. Schrage, W .. l ohn: " Ein Konzept zur durchgangigen Uerikksicht igu ng der EMV beim 
Entwurf von Mikrosystemen", Statusbericht, 8/93 

MST-D m Re ports: 

• R. Briining, H.-T. Mammen, W, Thronicke, W. John , W. Rissiek: <'2. Zwischenbcr icht 
( I'eriod O]/92~12/92)", March 1993 

• R. Uriining, 11.-1' . Mammon, W. Thronirke, W. John, W. Rissiek: "3. Statusbericht 
(Period 15.10.92-15.10.93 )", October 1993 

.IESS] AC5: 

• "Techn ical Report (Pe riod 01/93 06/93),". July 1993 

• "Technical Report ( Period 07 /93 12/93)". December 1993 

.lESS] ACI2: 

• "Technical Il epo rl ( Period 01 /93-06/ 93)"" July 1993 

• "Techn ical Report (I>eriod 07 /93- 12/93)"" December 1993 

OMSI Reports: 

• E. Frank, F. Uu ijs, T. Lengauer , 3. lI albjahres bericht (01.08.92 - 31.01.9:1), February '93 

• F. ll uijs, E . Frank , T. Lengauer , 4. i-Ialbjahresbcricht (01.02.93 :11.07.93), August '93 

SY DIS l1 eports: 

• S. Bublitz. J. Tacken, 1. lI albja_hresbericht (01.01 .93 - 30.06.93), J \J!y '93 

• J . llecker, F. Suijs, " Das lSF- Datenschema"', December '93 

ECI P/8S IP HcporLs: 

• Wolfgang MulJer: " Ecmir ( Prototype ) - User's Guide", (Delive rable RC: 1. 1.2.51.13 - How 
8), ECIP2/ P U/OI6~ 1 , Juuc '93 

• vVolfga ng Miiller, Georg Lehrenfeld: "'Va]jdation of EXPRESS Models ( P rel iminary He­
port)". (Deliverable ILC1.6.2.51.11 - Row 16) . EC IP2 / P U/017-I, June '93 

• C. Oczko, Key De]jverable K D_G_2 .1 -51-p, ,·~·t odelillg Rules for M apping a M lI lti· Kernel 
Description 10 V IIDL'·. Key Dcli\'erable KD _C..2. J..5I _p, J une '93 

ASSET Heports: 

• S. l3 ublitz, Design of the 8X PUESS-C Editor EXP REM E, October '93 

• Draft Asset- Report 0 .0 3.4/1 "P roblem Analysis and Requirement Speci fi ca.t ion on lI e l­
erogeneous Database Systems", R. 1J0ettger, Y. Bngel, G. Kachcl , S. Kolm sc.hlag, D. 
Nolte, E. Hadeke, Dezember 1993 
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JESSI-Colllmon-Frame Reports: 

• JCF/CA OLAU/ 064-01/03-Nov-93 "Meta Schema for Hybrid Knowledge n cprescll tatioll 
and Management'" 

• JCF/Cad lab/065-01/02-Dcc-93 "Theoretical Principles of Uncertainly Processing in Bx­
pert Systems" 
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10 Collaboration III Technical-Scientific Bodies 

Cl/CM E/ ITC, 

• Lea.dership of ITG Tec.hnica.l Comm ittee 5.2 (CA D) ( F.J. Rammig) 

• ~ I embcr of C l Technical Committee 3.5 (CA D) (F.J. Rammig, U. Steinmiiller) 

• ~ I embcr ofSlecring Committee for 'Narking Croup G1 3.5.1 / ITG 5.2.3 "Methods for the 
Design and Verification of Digital Circuits and Systems" (F.J. Rammig) 

• ~'l ember of Steering C'ommjtlee for Working CTOll l> G I 3.5A/fTG 5.2.6 "'('AD Umgebun· 
gcn fur den Entwurf mikroelektrollischer Syst.emc" ( B. Steinmiil1e r, F.-J. n ammig) 

• VD I/VDE.Gt"J8 Technical Com mittee " l uformatiOllsteclil1ik fUr Mikrosystemc" 
( W. John ) 

• Member of C l F'G 4.2.1 A K T " Produktmodell / Datenmodellierung" ( F. Uuijs) 

• ~ I cmbcr of C l PG 2.5.1 "Oatcnballkell" (G. l\achel. E. Radckc) 

IFIP: 

• National representative for Germany in IF IP TCIO (F.J. Rallllllig) 

• Member of IFIP "VC 10.2 ( F.J. Halllmig) 

CFI , 

• cri Lnter-Tool Comm unication Working Group (M. Joosten) 

• CPI Working G roup Simulation llackplane (f\'1. Niemeyer) 

Others: 

• ~ I ember of Steering COlUll1jttee of VI I DlrFofll1ll for Eu.rope (F. J. ilammig) 

• Cr1 TSC COlllPOIlCIIL Illformatioll Rcpresentation European Co-chair (W. Joh n) 

• VII DL Reballotillg Group (C. Oczko, W. Muller) 

• Balloting Member of IEEE Std 1076-1992, VIIO L:92 (C. Oczko, W. Muller) 

• Balloting McmbE'r of IEEE Std 116·1- 1993 ';IEEE Standard ~ I tlllivallle Logic System for 
VIIDL Modcl lnlcropcrability (StdJogic I16.lr (W. Muller) 

• IEEE Taskforcc on th e 1~lIgillcering of Computer-based Systems, EeBS (r.. 1. Brielmallll. 
F.-J. Stewing) 

• Member of CEN ELI~(, TCI17 WC I (W. r.. l iill£'r) 

P rogram ComiLt ccs, Organization of Sessions 'It Conferences: 

• Member Progra.m Committee Cl Annua.l Con ference, Application \No rkshop, Dresden 
1993 (El. SteinmiHJer, F. J. Rammig) 
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