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Beside the technical and scientific challenges in the project “Schwarzer Rumpf” there are objectivs 
defined concerning economical aspects of the scientific project management. Those objectives cover 
shortening the time to market and optimising the product development cycle and providing a high-quality 
level in parallel. Therefore all steps in the life-cycleof the product " Schwarzer Rumpf “, from the product 
design over production up to the recycling, must be regarded. The profit of scientific, technical and 
economical information should be administrated by a modern information management to increase the 
desired improvement of the global competetiveness of the aircraft industry, be effective support.   

 

1 Introduction 
Beside the technical and scientific challenges in the 
project “Schwarzer Rumpf” there are targets 
defined, which concern economical aspects of the 
scientific project management. Those like 
shortening the time to market and the product 
development cycle and providing a high-quality level 
at the same time. Therefore all steps in the Life-
cycleof the product "Schwarzer Rumpf “, beginning 
with the product design trough production ending 
with the recycling, have to be taken into account. 
The profit of scientific, technical and economical 
information should be administrated by a modern 
information management to increase the desired 
improvement of the global competitiveness of the 
aircraft industry by effective support.   

2 Information Management 
 Production planning and –control systems are used 
by the industry manufacturing and Workflow 
management systems to automate a business 
process. Any system solution has its meaning for 
the special application. The pros and cons are 
discussed in detail in/UR98/. 

In this paper a solution for the process orientated 
integration by Live Cycle information will be 

developed. These are additionally completed by 
economical information to planning and control, so 
that modelling and executing by ad-hoc-process 
cycles in engineer-scientific development projects 
can be supported. 

By using process modeling the business process 
can be continuously enhanced. However the 
transfer into a scientific environement is challenging 
because of the considered part of the complex and 
dynamic reality. 

The „Concurrent Integrated Engineering“ is a 
systematic approach of the integrated design of 
products covering any process thereby in 
connection. The complex engineering requires an 
interdisciplinary and organization encirceling co-
operation and communication. It is aspired to 
integrate into the engineering environement any 
process of the product Livetime from the conception 
to production of N. Anyways is expected supporting 
the optimization of time and costs in the 
surroundings of the engineer-scientific component 
development. This approach is based on the 
assumption that by analyzing and detecting 
dependency and relation of subprocess in any 
superior process of the component development 
certain subprocess model could be identified. By 
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knowledge of the dependency as well as humane, 
technical and financial resources an optimization 
and controlling of the workflow of the engineering 
can be realized. 

2.1 Information’s System Concurrent 
Integrated Engineering 
The environment for an engineer according design 
a product becomes enlarged by the dimension of 
project specific business method, budgetary and 
personnel boundaries, scientific bases, technical 
realization, quality requirement and the interaction 
between the individual components in an extensive 
system. 

The idea behind the information system is the 
extensive concurrent consideration of any 
dimension in a design process. In the past often 
sequential approaches were used. The CIE handles 
the sub-processes of the design and their complex 
sub-structures as the integrated unit for the 
concurrent implementation. Besides technical and 
scientific facts any parameter influencing the 
process has to be taken into account. Considering 
all steps of the design including any process of the 
planning up to the finished product is a must. A 
uniform information system (Information’s System 
Concurrent Integrated Engineering ISCIE) forms the 
basis for the administration of complex attributes 
and facts of working processes of the scientific 
engeneering workflow. The logical levels of 
planning, execution, optimization, data mangement 
and documentation are viewn as to be integrated. 
The strategies in the design process should be in 
ISCIE in the form of process models available and 
recognizable. 

2.2 ISCIE in the Context of the Project 
“Schwarzer Rumpf” 
The project “Schwarzer Rumpf” covers a wide range 
of engineering disciplines. Engineers design, 
simulation, analysation and manufacturing products. 
This procedure needs and produces a great variety 
of information wich shall be administrated by the 
ISCIE. This information is: 

• Information about the design process, 
including the resource’s (time, processing 
techniques, roles),  

• Information about the facts (results) 
produced by the design process including all 
realizable versions and alternatives, 

Information about the organizational structure of the 
project with any involved institution, subtask and 
responsilble, 

• Information about the communication 
structure of the project with its limitation and 
common type of documentation, 

• Information about user requirements to 
give  the earliest possible backflow to support 
the necessary changes. 

 2.3 Information about the Design 
Process  
In a design surrounding, where momentarily simple 
abstract conceptions could exist,of the productto be 
developed, one will be limited to a procedural 
model. This model should require neither more 
information the user can know at that time, nor it 
may restrict growing of the regarded reality sector 
completely and realistic with the realization by the 
users. In other words, the growth process of the 
scientific recognition gain must be modelled. This is 
causing an appropriate information-carrying unit, 
wich allows a realistic modeling of the cycle. If the 
unit is selected too sophisticated, one receives 
superflous information. 
Superfluos means that from the point of view of the 
selected level of abstraction, information is gained, 
which in this context for the user is not usable.If the 
unit is selected too abstractly, the details, 
dependency and relationwill possibly not be 
detectable. It is necessary to design a time and/or 
economical suitably overall procedure. As detailed 
below this overall process is to be called simply 
”draft procedure”. The draft procedure covers all 
subprocesses of the product lifetime.  
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The units described above are the leaves of the tree 
in Fig. 2-1. They are regarded as not to split up 
concerning a freely selectable abstraction level, 
wich can be specified at any time. The leaves in this 
tree are called “process primitives” as shown later. 
A draft procedure can be detailed more or less 
depending upon the degree of abstraction. Each 
abstract partial procedure stands with its specifying 
in a “part of the whole”-relationship. Thus the 
existing levels of abstraction can be represented in 
a hirarchic tree. 

 

Figure 2 -1 – Abstraction level 

The leaves of a node can feature complex 
dependency. At that all real input- and output 
parameters of leaves are also the input and output 
parameters of the node. During the transition from 
the leaves to the node the internal dependency and 
parameters of the leaves will be abstracted 

2.4 The Process  
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Figure 2 -2 - Process 

A process can be a procedure, an action or an 
activity. This process is thus atomic concerning the 
fixed level of abstraction and is called “process 
primitive”. Thus it is necessary to find a general 
description for the process-primitive, wich enables 
an uniform handling in the information system. 
Although the process-primitive can be completely 
different items. The idea of the description can be 
derived from figure 2-2. On the fixed abstraction 
level the internal operational sequence of the 
process is not regarded. Employing with information 
objects, only the prerequisite and the result of the 
process is interesting.    

2.5 The Process Primitives and its 
Interaction  
In a more complex design process is the interaction 
of different process-primitive of interest. In this 
interaction the potential for support of the savings 
(profit) has to be seen. Starting from an initial 
process primitive, as it were the “start of the design” 
process, it is ending after going through a process 
structure in a final process primitive, wich is the 
result of the design procedure. 
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Figure 2 -3 – Relations between processes 

Within the limit of sufficient and superfluous process 
primitives there can be a varying number of process 
primitives describing the complexity of dependency 
between the initial and the final process primitive.  

Figure 2-3 represents conceptually the connection 
between neighbouring process-primitive. 
“Neighbouring” means the process primitives are 
standing in a relationship of predecessor-successor 
to each other. Following the system theory one can 
apply the transfer function FP on an input set (I) of a 
complex process P and receive thus the output set 
(O). If one refines this process, then its internal 
structure becomes visible, which contains finally 
only process primitives and their relation on the 
definitely decided abstraction level. For each 
process primitive there is an input set, transfer 
function and an output set. With it two views into the 
process world can be identified. It is the view on the 
micro processes or the micro process 
understanding, which leads the focus toward the 
problem:   

 „How can we calculate certain circumstances ?“ 
The experts of the different engineering disciplines 
have a feeling for these assignments. The data 
processing is not interested in how certain 
circumstances are determined, but whether 
process-primitive can be executed simultaneously, 
sequentially or alternately too each other. The 

internal relations structure R, thus the view on the 
macro process -the understanding of macro process 
- forms an emphasis of this work. 

 

Figure 2 -4 – Parameter depended process 
forking 

A further special feature are process branches with 
those depending on the value of a parameter. With 
it one of the alternatives will be executed. These 
require an existing parameter, but also the values, 
to which respective alternatives are applicable. For 
instance if the parameter T is the input parameter 
(respectively the control parameter) for two 
alternative sequel processes, then a tuple (T,x) with 
the values x=a for alternative A and x=b for  

alternative B must be specified. Henceforth this 
special case is treated as a branch with alternative 
(xor) branches. 

In a cycle beside the technical aspects also 
resources bound by the process runs must be 
regarded. Thus, the result falls apart from the 
technical criteria, further by abort criteria, as there 
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are lack of time, restricted money, missing 
personnel, etc.  

Two important views of a cycle can be stated: 

1. The internal states of the cycle are irrelevant.  

 
Figure 2 -5 – Cycle 

I.e. the start parameters and the result are the 
interesting information. All information those occur 
in the intermediate conditions will not be 
considered. The abort of the cycle can be caused 
by any abort criterion. In this case a forecast of 
resources requirements is impossible. 

2. The internal states of a cycle are relevant.  

 

Figure 2 -6 – internal states 

I.e. the input parameters and the output parameters 
of each individual process run administered. Thus 
the determination of resources requirements for this 
case is trivial. Since each individual process runs 
independently, also the history of the cycle is well 
known and a resort to any predecessor of the 
finishing process runs possible. For the viewpoint 1 
the simple modelling speaks. Here in principle only 
one process will be regarded whose resource 
requirements are unknown. The viewpoint 2 
represents a process chain, whose individual 
iteration steps are planned. Subprocess chains 
were possibly not executed, but skipped and 
additional iterations steps can be introduced 

subsequently. Also in this viewpoint the actual 
number of iteration steps and the planned number 
can be different. A Worst Case planning is however 
possible. In both cases the technical decision-
making process will initiate a further process run or 
will terminate the process.  

2.6 Process Description 
Thus one can dedicate oneself again to the 
question, how to describe a process in such an 
environment? The answer can be extract from  

Figure 2 -2 - . It is independent of the description of 
the function of the process, its inputs and output 
parameters. But there are also processes, not 
running on a computer but in a complex technology 
environment. Here often any transfer function can 
be indicated. The input, the output and further 
information, about process mission, duration, 
personnel, costs or energy uses, describe the 
process completely. 

Since each input parameter been by a process-
primitively predecessor produced, the following data 
structure can be agreed upon for each scalar input 
and output parameter. The relationship with its 
producer must be described by relations types. 
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Domain Name Value Dimension 

Infimum Supremum 

Remark Data type 

Length  10-3m 10,0 200,0 Laminate length Real 

Number  1 0 25 Number of plies Integer 

Thickness  10-3m 0,1 10,0 Laminate 
thickness 

Real 

Tension  N/cm2 -199,0 200,0 Load distribution Real[400] 

Table 1: Data structure for scalar parameters 

Each parameter is identified by its name. Within 
process-primitive the names are unique. Further the 
description of the parameters call for any value, 
which can be a default value, a dimension. If there 
is no dimension of value 1, any permissible range 
with a lower and an upper border (infimum, 
supremum), a remark or an explanation and a data 
type has to be defined. Complex structured 
parameters are considered in chapter 3.4. Their 
scalar components are described as above.   

2.7 Process Flow 
Cooperating the process-primitive will take place 
automatically only in special cases. Data flows are 

represented with consideration of technical 
decisions in the following picture. 

It shows that also the co-operation of the participant 
can be understood as (decision -) process. If no 
decision takes place, the process flow can run 
automaticly. All process samples (classes) are 
described in the Meta database. For the facts 
instances of the classes were derived from the Meta 
database and made available in the fact database. 

All facts of the inputs (prerequisites) and output 
(results) are administered in the fact data base and 
available for the documentation and if necessary to 
be evaluation. However if the process chain is 

 

Figure 2 -7 – Process flow 
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interrupted due to a technical decision, then a new 
member must be inserted into this chain, namely 
the decision-making process. The decision-making 
process can be treated like every other process. 
There are also prerequisite and results, which must 

be finally documented and comprehensible. In 
further works decision rules can be extended, thus 
supporting the automatic decision suggestions for 
the experts. 

 

* * * 

 
3 Description of System 
In the development of an information system 
basically there are two approaches differentiated. 
Either take over the model of the application area 
and maps all regarded information and methodology 
into the information system or develop the own, 
generalized model. The second approach is more 
promising, if the reality sector can’t be completely 
enclosed, is not resistant enough or the information 
system should be interdisciplinary applicable. In the 
project “Schwarzer Rumpf” these criteria were 
regarded as given. For this reason at the start of the 
project the processing concept was already 
selected as promising and continued to detail and 
finally transferred in form of the ISCIE. 

As a base functionality it must be possible to model, 
implement and control a project. As a substantial 
means for the accomplishment of the complexity a 
process model is used as image of the regarded 
reality sector. 

A project flow is regarded thereby as a structured 
set of elementary processes, which stand among 
themselves over input and output parameters in 
relationship. Such an approach goes beyond the 
mostly document-oriented modelling in existing 
workflow management systems and appears within 
the engineer-scientific technical area as promising.  

3.1 The Data Model 
The most important aspect of an information system 
is the underlying data model. 

In order to be able to ensure the requirement of the 
reusability and comparability of the processes, a 

logical division of the data model into two parts was 
made.   

• Meta model –  the Met model represents 
the definition level (of the processes) and 
describes process templates.   

• Fact model – The fact model represents 
the data level (of the process) and describes 
concretely accomplished process (process 
instances).   

A further requirement at the information system 
represented the consideration of time and costs. 
Therefore a role-resource-model was developed, 
which considers this aspect. 

3.2 Process Templates 
There are already sets of computing methods, 
whose internal function does not have to be 
regarded in this work. The information system is to 
be prepared for the integration of these methods as 
process. 

Within the Meta model (meta data) process 
templates  defined by the user. Each template 
describes a subset of processes regarding its 
common characteristics. This relationship makes it 
possible to argue about a set of processes.    

The definition of the fact data describes the 
structure of the data, which the process needs and 
supplies. Moreover the Meta model ascertains the 
resource, cost and time requirements of the 
processes and with it the economical aspects of the 
process template.  

In order to make an easy searching possible for the 
user, the templates can be sorted by meaning into a 



  page 8 / 15  

tree structure. Each user can now search for 
suitable templates for his assignment. If he could 
not find a suitable template, he can develop his own 
process templates. 

An important part of the Meta model is the 
concatenations. They describe, how process 
instances can be linked. 

3.3 Process Instances 
If a user uses a process template, then a process 
instance of this template is created, i.e. a sample is 
created, which possesses over all characteristics 
and parameters of the template. However the 
parameter values are first undefined. 

The instance collects all information, defined in the 
template, of the actual occurence of a process run 
in the real world. Thus is for example held, when or 
where it was created within a development process. 
Of importance are the facts, which are assigned to a 
process. They arise at the time of the execution of a 
process and are under the name parameter 
administered. The two substantial points are the 
parameters and the actual linkages. In a process 
chain the processes are linked regarding their 
parameters. It is explicitly specified, which 
parameter of a process is passed on to which 
successor?  

In order to ensure the consistency, a template may 
not be deleted or changed, if at least one instance 
(copy) was created. Changing is to be caused only 
by copying and change of the copy.    

It is necessary in an information system that the 
user easily finds the necessary data. Here the 
subdivision of a process into subprocesses offers 
the best solution. 

3.4 Structured Parameter 
The facts, which a process needs and produces 
(“parameters”), can be regarded as set of typed 
data. A parameter is defined in the simplest case by 
name, type, dimension and permissible range and 
possesses in its occurence a value. The structuring 
of such a set into a tree structure facilitates the 
handling for the user and makes a gradual 
abstraction of the facts possible. Thus individual 
facts are more easily discoverable by the user.   

In order to clarify the advantage of the parameter 
structuring, in Figure 3 -1 a concrete example is 
specified that describes a process instance (for 
better understanding without values) from the field 
of strength calculations.   

The dark rectangle represents the process, the 
bright rectangles the parameters and the edges the 
hierarchical arrangement. In the figure the 
parameter is always described as <parameter 
name> :  <parameter type>. As base data types 
there are the ones usual in programming 
languages: Integer, Real, Boolean, String as well as 
two set types. The list describes a set of identical 
elements. The data structure can be any sub-
structure from the well-known data types or from 
already defined data structures. In detail one 
regards, which parameter types are permissible and 
which types are permissible as “Childs” of a basic 
type.  

The definition of the parameter structure will be 
done in the templates as already known. The values 
are set in the instances. Now the user to the 
parameters defined so far can assign values.   
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Figure 3 -1 – Example process with structured parameters 

3.5 Dependencies – Associations 
Associations in the sense of the processing concept 
mean that the values of the output parameters will 
be passed to the input parameters of the 
succeeding processes. It is also permissible to 
distribute the parameters on different processes. 
Conversely a process can get also parameters of 
several processes, which however must be clearly 
differentiated.   

3.6 Role – Resource - Model  
Into a planning all work equipment must be 
included. Like the processing concept the role-
resource-model is parted into a Meta level and a 
fact level. A role describes ability or a state of 
training of employees. Meaningful roles would be 
e.g. ‚mathematician’ or ‚ANSYS experience’. A 
person to whom a role can be assigned is called 
resource.  

The resource requirements of the processes are 
described in the Meta model. In the fact model 
actually used resources are described. Thus a 
resource can only be used by one process at a 
time. Although similarly administered, human and 
machine resources are differentiated in the ISCIE. 
The nomenclature looks as follows:   

• Roles / Employees – meta level 

• Resource types / resources – fact level  

In order to be able to make the connection with the 
processes, roles as well as resource types can be 
assigned to the process templates (meta model) 
and employees as well as resources can be 
assigned to the process instances.   

3.7 Entity-Relationship-Diagram of the 
Data Model 

A graphic summary of the data model described so 
far is depicted in figure 3-2 /IB131-2000/13/. It is 
intended to clarify the linkages of the individual 
parts of the data model, and has no claim on 
completeness.    

In the top the Meta model is to be seen and in the 
lower part the fact model. Rectangles have the 
meaning of  entities (e.g. process). Ellipses 
represent the attributes of the entity (name of the 
process). A lozenge between entities represents a 
designated connection between those entities (a 
process needs concrete resources).   
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3.8 System Components 
At first the tools and libraries used for building the 
system will be presented before describing each 
component. 

The implementation and use of the system take 
place under the operating system Microsoft 
Windows (NT4, 2000 tested). The programming 
language C/C++ as well as the development 
environment Microsoft Visual C++ 6 and the 
Standard Template Library (STL) was used. The 
package offers extensive possibilities in designing 
user interfaces, producing and testing programs as 
well as individual components. The package 
contains the MFC class library (Microsoft 
Foundation Classes) for the development of user 
interfaces.  

Data base management systems for the 
administration of the data offer substantial support 
regarding persistency (data are not lost to program 
end), consistency and multi-user ability. For this 
reason the object-oriented database management 
system POET 6.1 was used. It offers the general 
data base functions as well as an object-oriented 
view on the data. Because of the strong orientation 
at the programming language C++ it substantially 
simplifies the mapping between program and 
database.   

For the use of the Extensible Markup Language the 
class library XML4C by IBM is used (C++ version 
1.6). The class library offers an implementation of 
XML (version 1.0), a validating parser and 
numerous utility classes for the production and 
traversing of the XML tree. For producing the 
reports from the XML data the library Xalan 1.3 is 
used. 

For the design and implementation an object-
oriented approach was selected. I.e. the data and 
functionality are combined in individual classes and 
modules and are decoupled as far as possible from 
each other and can thus be relatively independently 
advanced.   

As software design tool CASE tool Rational Rose 
was used. The administration of the changes of the 
source code was accomplished with the Concurrent 
Version System (CVS). It supports the co-operation 
of several developers. 

The system can be divided into four substantial 
levels. The graphic user interface, the program core 
(specialized concept) with the data base classes of 
the process and resource model, different Tools as 
for instance the XML Export/Import or the time 
analysis and the data base POET.  

 

Figure 3 -2 – Entity-Relationship-Diagram of the data model 
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3.9 The Graphic User Interface 
A good starting for describing the system represents 
the graphic user interface of the ISCIE. The GUI 
enables the user to create, view and change every 
element of the process model. The main window is 
divided into the areas: 

• Structure view – the structure view makes 
it possible for the user to browse through the 
process structure. In this view processes, 
resources etc. are visible and can be changed 
as well as regarded in detail by using the 
context menu. 

• Process view – the process view makes it 
possible for the user to visualize the 
successions in a process chain as a network. 
In addition the user selects the desired process 
chain in the structure view. 

• Gantt view – the Gantt view was developed 
to offer a temporal representation of the 
processes to the user. He gets time bars within 
a self-definable time scale for a process chain 
selected in the structure view and can shift on 
the time axis. 

• Menu and toolbar – the menu contains the 
functionality for XML data exchange and 
document creation. 

• Dialog window – editors can be open by 
using the context menu . They contain detailed 
information’s. 

The development of the graphic user interface is 
strongly oriented at the concepts of the MFC class 
library. The used document view architecture gives 
the way of the event treatment and editing in the 
user interface. The document describes the data 
model, in our case the data base classes of the 
processing concept. The views (here three views) 
must present respectively update itself on the basis 
of the document data. They are also responsible for 
the change of the data and must pass the changes 
to the document.  

The document informs the other views that they 
must update themselves. Based on this concept the 
front-end was developed. Further parts of the 
graphic user interface are 15 dialog windows for a 
detailed look at and working on the processes etc. 

 

Figure 3 -3 – Main window of the ISCIE 

 

3.10 System Architecture 
After presenting the graphic user interface as a 
glance into the system. The architecture of the 
whole ISCIE will be now presented “figure 3-4”. The 
system is currently configured in such a way that it 
works with a local database. The cover forms the 
user interface already described. The modules of 
the data model lie beneath the GUI. For the process 
and resource model 29 database classes were 
implemented. Poet offers an extended C++ syntax 

for the definition of data base classes, in which the 
attributes, methods and associations are described. 
These class definitions are processed by a 
precompiler. It produces from it the database (file) 
and the database schema, which are needed by the 
poet database and the C++ classes derived from 
PtObject for the compiler. These classes contain 
already data base standard methods as for instance 
storing. Special functionality (How behaves a 
process) was manually implemented. The 
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underlying poet database handles the database 
functions of the defined classes. Those  as 
requesting locks, process transactions, queries and 
changes of the data. An important feature of the 
database is the ability to work server centred. So 
can several users under guarantee of the 
consistency on a set of data work. For the 
application it is transparent whether it co-operates 
with a local or a server located database.  

Within the system there are some function modules 
respectively algorithms, those were be developed 
as a class. These classes can also be used with 
other programs (e.g. the time analysis module). A 
help system for the program was developed for an 
easier understanding of the handling of the system.  

3.11 System Interfaces 
System interfaces are points, at which information 
leaves and/or enters the system management area. 
The ISCIE offers four substantial system interfaces. 

• XML file interface – this offers the 
possibility to export or import the whole 
database (or even parts of it) into or from an 
XML file. This feature can be used for archiving 
purposes as well as for the backup of the 
design processes. 

• Document generator – Based on the XML 
file interface. A standard documentation for the 
executed processes can be produced with the 
document generator. 

• SQL import – with this import interface, 
process chains can be read from the ACCESS 
database of the requirement analysis into the 
ISCIE. The project structure of the project 
“Schwarzer Runpf” was entered into the 
ACCESS database at project start using Web 
Forms. 

• Visual Basic interface – with this module 
process instances can be run on the local 
computer.   

 

4 Process Description with ISCIE 
A process chain can be understood in a rough 
model with very high degree of abstraction as a 
single process. With the requirements to the 
construction unit as a complex structured input and 
the finished solution as a complex structured output. 
Such a model permits however no statement about 
time and costs. Therefore the degree of abstraction 
will be reduced and the process will be represented 
as a process chain .  Only a single run of the 
computation process will be regarded in the 
following.    

A meaningful abstraction level for the investigation 
of the computation process can be achieved by 
division into four subprocesses: 

1.  The extraction of the data from the CAD 
model 

2. Planning and preparation of the 
computation (incl. selection of the methods 
and tools)   

3. Execution of the computation and 

4. Extraction of the desired information from 
the result of computation and formulation 
the statement for the technical designer.   

In Figure  

 

4 -1 the process chain is described. The parameters 
are only simplified represented in the illustration. In 
order to make the execution of the chain user 
friendly. The Viewer represented in Figure  

 

4 -2 was developed for the CAD extraction, so the 
user can transfer geometrical characteristic values 
from a VDA file to the ISCIE.  
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Figure  

 

4 -1 – Example – process chain 

Figure  

 

4 -2 - Viewer 

4.1 Utilities for Frequent Occurring 
Processes 
For the selected example, the computation of 
complex area structures can be done with PATRAN, 
NASTRAN and TRAVEST. The PATRAN part, for 
the formulation of the physical computer model, was 
as typical, frequently recurring and time and cost-
intensive subprocess identified. Since many 
structure parts must be developed and computed. It 
is meaningful to formulate a catalog containing 
basic components, which must be only built up to 
the concrete part structure and slightly, modified if 
necessary. Because PATRAN offers the session file 
as comfortable tool for automatic execution of 
PATRAN sessions, this procedure can be very well 
automated. For demonstration a session file 
generator was developed. It generates 
automatically a finished session file for the 
modelling process of the concrete structure with the 
given parameters (dimensions, material, load), 
without the need to implenemt the model session by 
hand. 

For the future it would be conceivable to define a 
standard catalog containing structure components. 
For each of these standard components a session 
file generator can be created and a comfortable 
interface can be developed. So the computation 

engineer can select, parameterise and combine the 
basic components to build up the concrete 
structure.   

5 Summary and Preview 
In principle the developed information system is a 
generally respectively interdisciplinary system for 
the administration of processes. A versatile 
applicable data model was developed and 
implemented. The general applicableness of the 
system is to be rated at the same time as pre as 
well as  disadvantage.   

• No specialized masks for the data input  

• No direct data exchange with programs 
from the working area 

If such requirements exist, then the ISCIE can be 
relatively simply extended by means of the script 
language Visual Basic.   

The past experiences with the prototype ISCIE have 
shown that the planning and controlling of a project 
including the administration and documentation of 
the results can be supported.  This because of the 
integrated administration of basically process 
descriptions with scientific facts, cycle information’s 
and resources. The  scientific results are posed into 
the work context by the process modelling. Not only 
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facts, but also experiences with the work 
procedures in a project can be reused in subtasks if 
necessary. Particularly for frequently returning 
procedures, standardized analytic computing 
procedures or in the experimental technique the 
usage of the ISCIE could bring some advantages. 
Process chains often represent know-how of an 
enterprise that under no circumstances may be 
made available for competitors. Therefore ISCIE will 
be extended regarding the distribution and the 
secret protection as well as database functionality 
for the condition-dependent retrieval.    

Aspects of Distribution: 

Distributed information systems play an important 
role with the administration of information for 
distributed project teams. Among other things they 
make possible:   

• The participation of different groups 
(enterprises) at the same project.   

• Obtaining cost advantages by the re-use of 
existing information. 

• The uniform representation and 
administration of knowledge and experiences.   

• The shortening of the development time by 
the availability of up-to-date information.   

It is intended to extend the prototype ISCIE with 
mechanisms for the treatment of distributed 
information. An objektive is to support the secrecy 
of process information, which represents important 
business knowledge. The participation of possibly 
competitive partners at a project means to support 
co-operation in the best possible way and to protect 
the interests of the partners at the same time. Each 
enterprise has process information, which concerns 
its core authority and must not be in a common 
information system general availability. The aspect 
of secrecy can be realized, as certain users may 
execute only at certain places and certain 
processes. That means that process wich are using 

private information’s may only be accessible and 
administrable by the owner of this information’s. 

Each partner can hide its private information 
processes behind a uniform interface. The other 
partners receive only the information, which is 
needed for co-operation.  

Other important aspect of a distributed system is its 
error tolerance. In case of a failure of a component 
of a distributed system the work of the remaining 
components may not be affected. This can be 
achieved at the user and server level by closing the 
processes on the failed component wich depend on 
other processes, those be handled by other 
components. So are errors and inconsistent 
conditions avoided. All other components, which are 
online and are work, can continue their operations. 
As soon as the failed component is online again, all 
changed data will be updated.    

For the maintenance of the operation, also in the 
event of an error, communication and security 
between the poet servers are to be improved. 
Therefor standard interfaces on the basis of CORBA 
functionality are to be realized. A loss-redundant 
CORBA server (communication server) will steer 
and supervise the communication between the poet 
servers. The poet servers communicate with 
together  over an interface. This interface provide 
functionality at any number of CORBA servers, in 
order to tolerate the loss of the communication 
server. The CORBA server can be operated as 
hardware component or in poet servers as 
integrated software component.    

Extended Database Functionality 

The database is to be able to analyse information 
about a certain scope of the environment of a 
process. These serve for the restriction of the result 
quantity and thus prevent problems with the result 
quantity in a distributed environment. The inquiry of 
an instance class, supplies all instances of this 
class. If it is possible to limit the instances of this 
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class by using certain pre and successor conditions, 
then more precise result quantities are feasible.   
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