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CRC 476

What is a CRC and a TC?, IMPROVE Figures TC 61

ambitious research topic financed by "German National Science

different faculties Foundation" in addition to own money
integration aspect

well-known research groups

1st 2nd 3rd
phase phase phase
preparation preparation transfer
center
pre-review 1st 2nd 3rd 4th end of
by peers peer review peer review peer review peer review project
1996 1997 2000 2003 2006 2009

* intotal: 11,5 Mio. €, 300 person years
« groups from Mechanical Engineering:

Chemical Engineering, Plastics Processing, Labor Research
« groups from Informatics:

Software Engineering, Data Bases, Communiation

 RWTHAACHEN . . _ _ ‘
UNIVERSITY SE IMPROVE, or Is Joint Research with Engineers Attractive? 2



IMPROVE Approach: CRC 476
Novel Development Processes & Their Support TC 61

Engineering:
Incremental, interactive
development processes

Changes, iterations,
variations

Integration of
different creative
development tasks

N N\
product N " _
material operability, plant-wide equipment

development control > sizing

A A it

Conceptual Design and
Basic Engineering |—> cost estimation

Y

process |———— steady-state

) analysis &
synthesis —— 0T
optimization

Direct process Integrators: MM Communication: || Reactive administration:
support: fine-grained documenting new project state, changes
experience consistency control || ideas and decisions

Computer Science: Novel concepts and synergy
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IMPROVE Approach: CRC 476
Phases and Their Main Topics TC 61

Transfer

Distributed
Cooperation

Synergetic
Integration |

Exploration
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IMPROVE Results: CRC 476
Scenarios, Work processes, Product models, Evaluation TC 61

Dynamic Simulation
Model

{ e”:;ffs;l;‘ Reactor design ‘/\,(Loce;swecinciﬁon ?0“«‘?;5) ""'"-:w'—""’:""—" | .,_._.......;....m|
: Design CSTR ‘ A -‘“— . ....... ....,
Achievements O
e | o
 understand, formalize concrete processes =
* learned to model them Zmme
pocuments "okl e work processes: tasks, decisions, document structure, |
@.Engng. | internals of documents ’”
ocuments . . . =
| » framework for modelling: integrated and methodological | =]
Product data doma|n kn0W|6dge - .-
- L. -@ O @~
— » validation of framework and models ==
— ﬁph . l_[ lizati H B\ J T oy P .-..i---.-:'-.-..
Substance s :Z% Function Realization p/% ‘ oporton | ( proy by s v _‘_':‘—‘:_.:““ |
o : \ Sy : sepa_m.?j sy =
— — [ e L] Sty 2 - @
— (— (— TN iped fim / G
Manage.ment personnel Process Plant Cont (WFE ----"M"H"_"ﬂ Analysvvl:;f(he ‘
Function Processing Subsystem Operating\ & % -
Management System . (e — ]
Chemical Process System
1
1 1 1 1 5 1
Vodels || wele Votels Niodor || Cost Models
Mathematical Models
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IMPROVE Results:
Tools and Software Reuse Process

CRC 476
TC 61

New functionality
and synergy

Wrapper for interfac
and data homogeni:

control,
authentication

(3¢)

4
synergetic,
integration

(3b)

|

Achievements

* tools fit better: functionality, semantical behavior, broader
coverage, novel support

* a-posteriori tool integration: not wiring together but
offering integration functionality

» knowledge: new tools, extension, and integration of tools

* integrated tool environment blueprint

* a-posteriori tool integration knowledge and machinery

proprietary

data

* Integration and
wiring together

* Reuse requires
understanding

@ .

data and service management

~

existing
software
specific
parts
general
parts

[

distribution platform

Technical
integration and
distribution

Recognizing product
and process reuse

5

IMPROVE, or Is Joint Research with Engineers Attractive?



IMPROVE Results CRC 476

Product / Process Model and Layers TC 61
* Different development
processes
- Different partial products Application Models

and processes
Achievements

ation, #
ctivity i/ \&_
* good intermediate results \t/

application layer, columns
* processes, products, mutual relations on
different layers LI

(1 !

. . . )nalit o i - i

* missing synergy, transition to basic layer, y £ S £
application layer to tool layers ‘5% % £
% 2 g

Data Models, 3 éﬁb 3 éﬁ}) g ég}
No standardized Source Code 8 8 0
models available 5 € 3
S > S
. . L Q v4

Parameterization £

Mapping Models

mechanisms

Mapping onto platforms Basic Models
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CRC 476

IMPROVE Results: Impact TC 61

« Academia LNCS 4970, 851 pp., 2008
» 15 bOOkS’ maln reSUItS In > Manfred Nagl Wolfgang Marquardt (Eds.)
» 400 articles

» 70 Ph.D. theses Collaborative

: and Distributed
» 11 new Associate or Full Professors Chemical Engineering

From Understanding to Substantial
Design Process Support

° I n d UStry Results of the IMPROVE Project
» long lasting cooperations

» Influence could be stronger

LNCS 4970

@ Springer
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CRC 476
TC 61

The Role of Informatics: Second Class?

* Informatics as a partner

Problem (occurence) from engineering
Know how of Informatics necessary

« Challenging problems?

Modeling

Tool building Full range of
Integrated environments — Practical Informatics
Reuse technigues In breadth and depth
A-posteriori integration
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Role of Informatics: Different? m CTR((::Z;?;5

@

« Other focus: A-posteriori approach

« Other scientific culture: Build!
* New challenge: Tight integration and a-posteriori
« Broader scope: Tool building for Informatics & Engineering

« Familiarity with Engineering: A must for the future
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CRC 476

Summary: IMPROVE and Research TC 61

Topic Research Project

* novel forms of design processes
* novel support concepts of Informatics In cooperation with
-  PPM as ambitious task ~ various companies
* many tool prototypes and demos

Challenges

e projects: process, product, relations between parts

« domains: languages, methodologies, ontologies

« tools: basic layer, framework, specifications, code generation
e a-posteriori integration
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