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Overview	  of	  on-‐going	  projects	  of	  MMEP	  SIG	  members	  
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This	  is	  an	  overview	  of	  on-‐going	  projects	  of	  members	  of	  the	  Design	  Society’s	  Special	  Interest	  Group	  on	  
Modelling	  &	  Management	  of	  Engineering	  Processes.	  


Feel	  free	  to	  browse	  through	  the	  project	  portfolio	  and	  get	  an	  overview	  about	  interesting	  projects,	  in	  
order	  to	  search	  for	  relevant	  research	  results,	  publications,	  and	  to	  find	  new	  opportunities	  for	  
collaboration.	  


If	  you	  want	  your	  project	  included	  in	  the	  overview	  or	  if	  you	  want	  to	  update	  your	  project	  description,	  
please	  send	  a	  1	  page	  description	  as	  pdf	  file	  to	  one	  of	  the	  SIG	  leaders.	  


Please	  include:	  


• Title	  
• Affiliation	  and	  contact	  details	  
• A	  picture	  of	  you	  (if	  you	  want)	  
• Goal	  of	  the	  project	  
• Main	  research	  question(s)	  
• Expected	  deliverables	  
• Timeline	  (when	  started,	  when	  do	  you	  expect	  to	  finish	  this	  project)	  
• Partners	  
• Free	  text	  as	  you	  want	  


	  


	  


	  


	  


Yours	  sincerely	  


 


Kilian Gericke 
University of Luxembourg 


kilian.gericke@uni.lu 
 


Claudia Eckert 
Open University, UK 


c.m.eckert@open.ac.uk 


 
 








 


Project title An Information Map for a Complex System Lifecycle 
Affiliation  -  


 Project duration 1st October 2012 – 31st April 2015 
Contact details Professor Alex Duffy 


+44 (0)141 548 3005 
alex.duffy@strath.ac.uk 


Goal of the 
project 


The design, development, and support of complex systems are characterised by high 
levels of complexity. This complexity arises from sources including the variety of 
requirements that need to be satisfied, the information dependencies that exist within 
and across different stages of the product lifecycle, and the varying maturity of 
information within it. The goal of this project is to support effective management of this 
information through identification of the information and the relationships that exist 
between different pieces of information and development of an information map for the 
product across the lifecycle.  
Once established the map could be used to: 
• Add additional layers of control and command to support information management 
• Identify areas of good practice within the lifecycle that can be replicated on a wider 


scale 
• Identify areas that would benefit from improvement 
• Promote shared awareness as individual groups and personnel can observe 


directly from the information map where they are in the lifecycle and how their 
outputs relate to or affect others 


Main Research 
Question(s) 


• Identification of the praimry stages comprising the lifecycle of a complex 
system 


• For each stage establishement of: 
o What design activities occur? 
o What information is involved? 
o What role does this information play? 
o Where does this information come from/go to? 
o Who/what performes those design activities? 
o What iteration is involved? 
o Who/what is affected by design outputs/activities? 


 
• Identification of different perspectives of the lifecycle modelling 
• Ways to illustrate information and information flows 


 
Expected 
Deliverables 


• Information map containing IDEF, DSM, UML, graphic and textual 
representation (models) of all stages and activities in the system lifecycle 
(subject to on-going evaluation and refinement throughout the duration of the 
project) 


• Guidelines for the best use of the information map by the actors performing the 
lifecycle activities 


• Guidelines for best practice 
Partners - 


 








 


Project title Virtual Integrated Partnering (VIP) for SME service, technology and information providers in 
the European maritime sector 


Affiliation 


  (http://euro-vip.eu/) 


 
 


Project duration 1st June 2011 – 31st May 2014 


Contact details Professor Alex Duffy 
+44 (0)141 548 3005 
alex.duffy@strath.ac.uk 


Project partners Co-ordinated by the University of Strathclyde, the EuroVIP consortium is composed of 20 
partners from 12 countries: Arsenal do Alfeite SA, Agrupacion Pyme Para La Sinergia EN I+D, 
Association of Portuguese Maritime Industries, Atkins Consultants Limited, Babcock Marine 
(Rosyth) Limited, Brookes Bell LLP, Danish Maritime, European Marine Equipment Council, 
Turkish Association of Ship Industrialists, French Naval Industry Group, The Hamburg Ship 
Model Basin, Institute of Fundamental Technological Research of Polish Academy of Sciences, 
Klaipeda Science and Technology Park,  The Maritime Research Institute Netherlands, Industrial 
Research Institute For Automation And Measurements, Society of Maritime Industries, SSPA 
Sweden AB., University of Strathclyde, Wartsila Netherlands B.V., and West Pomeranian 
University of Technology. 


Project aim and 
objectives 


EuroVIP aims to increase the competitive position of European maritime sector through the 
development of partnerships between SMEs, larger organisations, and academia that facilitate 
the effective exploitation and synthesis of service, technology and information (STI) advances. 
Specific objectives are: 
 Instigate a core networking group to foster the establishment of dynamic partnerships; 
 Identify collaboration/partnership requirements; 
 Develop the structure and operation of these partnerships and use the European Maritime 


Collaboration Portal and the Technical Collaboration Platform to effectively transfer STI 
advances in support of partnerships; 


 Support the  core  group to illustrate through at least  six  show-cases, that the transfer of 
STI advances and best practice improves their competitive position; 


 Extend the core network group; 
 Disseminate and exploit collaboration best practice and results. 


Background and 
addressed 
problem 


Collaboration through the exchange of industrial and research innovations is a key factor in 
achieving the competitive benefits that globalisation can bring to maritime organisations. 
However, achieving successful awareness and effective collaboration remains a significant 
obstacle. There is a clear need for European SMEs to fully engage with each other and to adopt 
a more advanced and sustainable approach with regard to the exploitation of innovations. A 
concerted co-ordinated activity is needed to exploit innovations, making them widely available 
and supporting their use throughout Europe.  


Approach and 
key deliverables 


EuroVIP takes a novel state-of-the-art approach to Virtual Integrated Partnering (VIP) and 
collaboration for the exchange of advances and innovations, coupled with workshops, 
demonstration “road shows”, and meetings to bring together research outputs and expertise 
for exploitation. It provides a viable and sustainable means for the exploitation of research 
outputs and innovative technologies and services. 
Two sustainable supporting means for creation of effective collaborative and co-ordinated 
partnership have been developed and improved for European maritime 
sector to use.  
European Maritime Collaboration Portal (EMCP) is a web-based facility 
providing a unified search and retrieval mechanism of available services and 
technologies, and configuration of partnership. Used to forge links between 
collaborators and disseminate project results, it is designed specifically for 
European maritime community to enhance knowledge exchange, technology 
exchange and enable collaboration patterns identification. 
Technical Collaboration Platform (TCP) provides an integrated collaborative 
working environment and enables expertise working on different tasks to 
work in a holistic manner for multi-disciplinary design and optimisation. It 
also enables company to provide online computational services. 


 



http://portal.euro-vip.eu/

http://portal.euro-vip.eu/?q=platform

http://euro-vip.eu/






Modelling changes of preliminary design 
processes


Engineering Design Centre


As part of a larger Rolls-Royce research 


programme, the research project will concern 


development of enhanced process modelling and 


simulation methods based on the Cambridge 


Advanced Modeller (CAM) tool and the Applied 


Signposting Model (ASM). The goal of the research 


is to allow a detailed assessment of the impacts of 


changes (incl. engineering changes) on preliminary 


engineering design processes.  These impacts could 


be specified in terms of identification how to 


accommodate the change, e.g., a revised product,  


in the design process and identification of additional 


lead time/cost for this adaptation.


In this research project two kinds of application will 


be considered: firstly, the application of methods to 


support the development of process models and 


secondly, the application of methods to support the 


execution and management of design using these 


models. 


Overall, the project will further develop the 


Cambridge Advanced Modeller (CAM) approach by 


embedding process models more closely within the 


context of engineering design, connecting them to 


the product that is designed. This will enhance its 


direct usefulness to engineering companies and thus 


will represent a significant contribution to research in 


design process improvement with verifiable impact 


on practice.


The research project started in October 2013 and 


will be completed in Q4 2016.


Daniel Shapiro


+44 (0) 79 220 588 09 (Mobile) 


+44 (0) 1223 748564 (Office) 


ds678@cam.ac.uk


_________________________


University of Cambridge


Department of Engineering


Engineering Design Centre


Trumpington Street


Cambridge, CB2 1PZ


United Kingdom


www-edc.eng.cam.ac.uk








Innovation	  easing	  in	  complex	  technical	  systems	  through	  change-‐related	  
life-‐cycle	  properties	  


Edoardo	  Filippo	  Colombo	  
PhD	  candidate	  in	  Mechanical	  Engineering	  at	  Politecnico	  di	  Milano	  
“Methods	  and	  tools	  for	  Product	  design”	  research	  group	  (www.kaemart	  .it)	  
Supervisor:	  Prof.	  Gaetano	  Cascini	  
Expected	  PhD	  thesis	  discussion:	  March	  2016	  


Research	  keywords:	   (1)	  Systems	  design;	  (2)	  Product	  Innovation;	  (3)	  Changeability	  


Research	  question:	  


1. How	  to	  foster	  innovation	  in	  complex	  technical	  systems?	  
2. How	  to	  enhance	  changeability	  in	  complex	  technical	  systems	  at	  architectural	  and	  component	  level?	  


Type	  of	  research:	   (1)	  Theoretical;	  (2)	  Quantitative	  


Methodology:	  


	  


	  


	  


	  


	  


	  


	  


	  


1. Research	  challenge	  and	  problem	  formulation:	  How	  to	  reduce	  the	  uncertainty	  and	  effort	  in	  the	  design	  of	  
innovative	  complex	  technical	  systems?	  


2. Research	  directions:	  changeability	  improvement	  was	  chosen	  as	  a	  specific	  research	  direction.	  
3. High-‐level	  research:	  framework	  for	  change	  and	  for	  change-‐related	  life-‐cycle	  properties.	  
4. Detailed	  research:	  Numerical	  analysis	  of	  change	  propagation	  through	  DSM	  modelling.	  Numerical	  


simulations	  of	  user	  interaction	  with	  adaptable	  devices	  


Publications:	  


Colombo,	  E.	  F.,	  Di	  Gialleonardo,	  E.,	  Facchinetti,	  A.,	  Bruni,	  S.,	  Study	  of	  an	  active	  hydraulic	  anti-‐roll	  bar	  device	  
for	  high-‐speed	  railway	  vehicle	  (2013),	  IAVSD	  Conference	  	  
Colombo,	  E.	  F.,	  Cascini,	  G.,	  Complexity	  as	  information	  content	  and	  its	  implications	  for	  systems	  design,	  
Design	  conference	  2014	  
Colombo,	  E.	  F.,	  Di	  Gialleonardo,	  E.,	  Facchinetti,	  A.,	  Bruni,	  S.,	  Active	  carbody	  roll	  control	  in	  railway	  vehicle	  
using	  hydraulic	  actuation	  (2014),	  Control	  Engineering	  Practice	  


Research	  challenge	  &	  
Problem	  formulation:	  


Detailed	  research 


Research	  directions 


High-‐level	  research 


Validation 


Integration	  into	  	  
Design	  process 


Verification 








  
 


Hilario Lorenzo Xin Chen   email: hlx20@cam.ac.uk 


Project: A resource-driven process modelling framework  


• How to construct a realistic and complete design process model that accounts for resources? 
o What are the different types of Resources relevant for a design process and how can they be described?  
o How to develop a resource management plan (taking into account potential resource limitations)?  


Motivation 
• Resources are a very important part of a design process that 


shape the characteristics of the activities they undertake. 
• Effective resource allocation is complex due to the multiple 


types of resources and their characteristics. 
• Simulations can be more realistic by including resource 


characteristics to the model (e.g. computational resources). 


Benefits and Utilities for Rolls-Royce 
Short term: 
• Simulation of process models for Preliminary Design Virtual Engine Systems accounting for iteration and 


activity duration uncertainties for increased process understanding and visibility. 
• Increase process performance through improved resource management. 
Long term: 
• Effective and dynamic modelling of the use of computational resources and designers in the design process. 
• Efficient utilisation of resources through running model simulation experiments. It will reveal bottlenecks 


generated by resources, understand trade-off needs for the project (adding or subtracting resources), create 
schedules around key resource availability, etc. Configurations can include if resources are reduced, if 
resource types are changed (e.g. expert to novice) or if calendar of resources are changed. 


• Generate profiles of resources to predict and manage the cost and utilisation (when, where and how much will 
be used) during a project. It will also generate schedules for the projects based on the optimised process. 


The project 
The project will result in methods for resource requirements 
in the future. It consists on a process-modelling framework 
to account for resources (and its characteristics) dynamically. 
It will allow creating instances of Resources that carries out 
the design activities (computational, designers and testing) 
along with its configurable attributes (time, risk, learning 
curve etc), and tasks requirements. The attributes of the 
resources are modelled within the instances of resources, 
being those translated to the task if they are allocated to 
perform the activity. Resources will drive the process by 
performing each allocated activity according to the set 
requirements. Resources will perform process optimisation 
(time, cost) while parameters will manage product optimisation 
(quality of the product). It will enhanced the modelling of: 
 
• Resources: Examples of attributes of computational resources, human designers, and testing resources:  


o Common attributes: Units, cost, time allocated to task, calendar, booking window. 
o Computational resources: Capabilities software, combinable with other comp resources, reliability. 
o Designers: Risk of iteration, learning curves, percentage of effort devoted to that project. 
o Testing resources: Reliability. 


• Tasks’ requirements: Individual vs team vs mixed, requires resources to be dedicated, allows divisibility of work, allows 
transferability of knowledge on how-to-do during an activity, and modelling of learning curves. 


• Relationship task - resource: Requires a strong dependency to a specific resource vs allows any resource of the same 
kind, allows starting without all needed resources, and permits random selection of resources. 


Figure 2. Top: Current process simulation. Bottom: An 
example of process simulation with enhanced resource 
modelling. An improvement in time can be seeing in the 
more accurate design process simulation (bottom) 


 


Figure 1.  Example of process model with its different elements 
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A Capability Model for Product Development 
Ian Phillips, ARM Ltd. 27jun14 


More@ http://ianp24.blogspot.com 
 


Product: Delivered Functionality.  (TRL9)  
Desirable, Viable, Cost-Effective, Functional, Quality 


Capability: Installed Technology. (TRL9)  
In-place in business, dependable, predictable. Ready for mission-critical 
use in a New Product Development. 


Technology: Scaled-up Science. (TRL5-9)  
Reliable and productive enough for  use in a real Product or its Process 
(Not yet installed). May be New-to-All, or New-to-You (others may have 
this as a Capability) 


Science: Demonstrated Fundamentals. (TRL1-4)  
Predictable encapsulated fundamental behaviour. New to the community. 


 


Specific Product 


Capabilities 


Technologies 


Sciences 


Capabilities limit a business’s Product Opportunities 
• They are resources Engineers may utilise for Product Development 
• They  allow the use of a Technology to deliver Product Options 
• They minimise Uncertainty and Risk, and maximise Productivity in the 


Development Process 
 


Capabilities are established by Research from the Known and Unknown-Sets 
 
Capabilities are the Link between Research and Development 
 
A Capability is an Installed  ‘Unit’ of  Technology, such that it may  


be relied upon for Mission-Critical Business purposes. 
•  They are Installed: Reliable, Trusted, Predictable, Usable. 
•  They Cross Technology Boundaries (HW, SW, Optics, Multi-Chip, etc) 
•  They are NOT Product Specific ... 
•  They can be Technology Answers ... 


Technologies  (old or new) only offer Product Options ... 
• They do not always translate to better business 
• The increased risk may exceed the benefit 
• May be valuable for one business, but not another 
• Technology Readiness Levels are not the whole story 


Science is never ready for mission-critical use ... 
• Its is too risky in cost, time and performance 
• Always a long way from commercial exploitation 
• Product is not a linear development of Science 


 
Research has a fundamental role in making Science and 


Technology useable by Business  
 
Successful Products fund the whole ecosystem  
 








Jakob  Maier  –  MMEP  Workshop  Cambridge        27.6.2014  


Investigating simulation model granularity and creating 
management insight from multiple models 
Supervisor:  John  Clarkson  
  


Research Aim 
The  purpose  of  this  project  is  to  investigate  how  the  granularity  of  simulation  models    
influences  their  behaviour  and  their  application  in  a  service  organisation.  The  project  aims  to  
develop  methods  and  tools,  which  will  help  build  appropriate  models  and  generate  valuable  
management  insight  across  simulation  models  with  varying  granularity.  
    
Background/Motivation  


• Computer  models  provide  virtual  environments  to  study  system  behaviour  
• Models  vary  in  scope  and  granularity;  multiple  models  may  be  used  to  capture  a  


complex  system  
• Choosing  appropriate  granularity  and  transferring  insights  between  multiple  models  


can  be  challenging  
  


Research Questions  
How  does  the  granularity  of  simulation  models  influence  their  behaviour  and  their  
application  in  a  service  organisation?  


• How  can  simulation  model  granularity  be  characterised?  
• How  can  varying  levels  of  granularity  influence  simulation  model  behaviour?  
• How  can  an  appropriate  level  of  granularity  be  chosen?  
• What  are  the  benefits  of  combining  different  levels  of  granularity?    


  


Methodology 
The  Design  Research  Methodology  is  applied  to  guide  this  project.  The  use  of  simulation,  the  
different  views  of  models,  their  granularity  and  organisational  setting  are  explored  in  a  case  
study  of  a  telecommunication  service  provider.  Models  developed  in  this  and  related  research  
projects  provide  the  context  for  developing  and  testing  the  contributions  of  this  project.  
  


Hypotheses 
• The  granularity  of  models  manifests  in  various  forms,  which  can  be  usefully  


characterised.  
• The  choice  of  granularity  influences  cost  and  model  behaviour.  An  understanding  


thereof  helps  build  appropriate  models  and  create  management  insight  from  them.  
• The  application  of  a  model  determines  the  choice  of  a  level  of  granularity.  Changing  


the  level  of  granularity  can  extend  the  range  of  applications  of  a  model.  
• Combining  different  levels  of  granularity  creates  a  richer  picture  of  the  modelled  


system  and  helps  generate  additional  insight.  
  


Publications 
Maier  JF,  Wynn  DC,  Biedermann  W,  Lindemann  U,  Clarkson  PJ  (2014)  Simulating  progressive  
iteration,  rework  and  change  propagation  to  prioritise  design  tasks.  Research  in  Engineering  
Design,  DOI:  10.1007/s00163-‐‑014-‐‑0174-‐‑8  
  


Contact data 
Jakob  Maier  
Engineering  Design  Centre,  Cambridge,  CB2  1PZ  
jfm45@cam.ac.uk  








Heinz Nixdorf Institute


University of Paderborn


Chair for Product Creation


Prof. Dr.-Ing. Iris Gräßler


Fürstenallee 11


33102 Paderborn


Fon    +49 52521 606264


Fax     +49 05251 606268


Mail   Julian.Hentze@hni.uni-paderborn.de


www.hni.uni-paderborn.de/en/pe


Julian Hentze
(M.Sc. in mechanical Engineering)


Fields of research:


• Systems Engineering (Member at INCOSE and GfSE)


• Requirements Engineering


• Systematic development methodologies


• Process models for systematic development


• Complexity management for mechatronic systems


Current Project:


• Consulting in Systems Engineering - individual role definition and 


training concept for expert qualification 


• Project partners include Robert Bosch GmbH, Heinz Nixdorf 


Institute – chair for Product Creation and 3DSE Management 


Consultants GmbH



http://www.hni.uni-paderborn.de/en/pe






The Role of Testing in Engineering Product 
Development Process 


Khadija Tahera 
k.tahera@open.ac.uk, The Open University, Engineering and Innovation 
Supervised by: Dr Claudia Eckert and Dr Chris Earl 


Research questions 


Three specific research questions were posed in my PhD investigation:  
 1. how testing is integrated into the product development process,  
 2. what is the role of different types testing and  
 3. how these testing are scheduled across the stages of product development process.  
Therefore, it is possible to provide a detailed attention to the testing plan to reduce the overall product 
development time and cost. 


Methodology 


Case studies in engineering companies 
 - Interviews 
 - Documents analysis 
Analysis  
Modelling and Simulation 


Publications 
▪Tahera, K., Earl, C. and Eckert, C. (2014) “Integrating virtual and physical testing to accelerate the engineering product development process”, Int. J. 


Information Technology and Management, Vol. 13, Nos. 2/3, pp.154–175. 


▪Tahera, K., Earl, C. & Eckert, C.M. (2013). “Improving Overlapping between Testing and Design in Engineering Product Development Processes”. In: 


Proceedings of the ASME 2013 International Design Engineering Technical Conferences and Computers and Information in Engineering 


Conference, Portland, Oregon, August 4-7. 


▪Tahera, Khadija; Eckert, Claudia and Earl, Christopher (2013). “Optimizing overlap between testing and design in engineering product development 


processes”. In: Proceedings of the 23rd CIRP Design Conference, 14 - 15 March 2013, Bochum, Germany. 


▪Tahera, K.; Earl, C. and Eckert, C. (2012). “Integrating physical and virtual testing to improve confidence in product design". In: Workshop on 


Modelling and Management of Engineering Processes, 29-30 November 2012, Trinity College, University of Cambridge. 


▪Tahera, Khadija; Earl, Christopher and Eckert, Claudia (2012). The role of testing in the engineering product development process. In: Proceedings of 


TMCE 2012, 7-11 May 2012, Karlsruhe, Germany. 


 



mailto:k.tahera@open.ac.uk






The	  use	  of	  computer	  simulation	  within	  a	  platform	  design	  strategy	  
Miguel	  Zapico	  –	  Open	  University	  miguel.zapico@nmhg.com	  


Simulation	  engineer	  in	  NACCO	  Materials	  Handling	  Group	  (NMHG)	  


	  


To	  meet	  different	  customer	  needs	  companies	  want	  to	  achieve	  the	  broadest	  coverage	  with	  the	  
smallest	  number	  of	  parts.	  As	  an	  industry	  example,	  NMHG	  designs	  and	  produces	  material	  handling	  
trucks	  for	  loads	  ranging	  from	  1	  ton	  to	  52	  tons.	  Increasing	  the	  commonality	  of	  parts	  leads	  to	  
significant	  savings	  and	  design	  advantages,	  but	  it	  is	  a	  huge	  challenge	  taking	  into	  account	  the	  wide	  
range	  of	  different	  applications,	  capacities	  and	  requirements.	  


• Supervisors:	  Prof.	  Claudia	  Eckert,	  Prof.	  Chris	  Earl,	  Dr.	  Iestyn	  Jowers	  
• Started	  in	  October	  2013	  –	  Part	  time	  
• Research	  questions	  still	  undefined,	  but	  in	  the	  line	  of	  ‘searching	  for	  efficient	  modelling	  and	  


simulation	  methods	  to	  define	  and	  optimize	  a	  product	  platform.’	  
• The	  methodology	  is	  based	  on	  building	  mathematical	  models	  and	  comparing	  methods	  using	  


real	  industry	  case	  studies.	  The	  main	  software	  package	  is	  Matlab/Simulink	  


My	  aim	  is	  to	  come	  up	  with	  a	  method	  to	  look	  into	  all	  the	  feasible	  design	  alternatives	  for	  a	  product	  
family	  and	  narrow	  the	  field	  to	  a	  few	  candidate	  sets	  of	  products	  to	  cover	  the	  required	  range.	  I	  plan	  to	  
use	  modelling	  and	  simulation	  exclusively,	  as	  the	  idea	  fits	  in	  the	  early	  design	  stages	  long	  before	  any	  
physical	  prototypes	  are	  built.	  


Related	  fields:	  Platform	  Design,	  Systems	  and	  Architecture	  Modelling,	  Performance	  Modelling,	  
Functional	  Modelling,	  Model-‐Based	  Design,	  Set-‐Based	  Design,	  Surrogate	  Modelling,	  Value-‐Driven	  
Design,	  Decision-‐Based	  Design,	  Multi-‐Criteria	  Optimization.	  


	  








Title: Managing Design Margins across the product development process  


Background/ Motivation: The research proposal for this PhD project is defined in the 


context of an industrial project between the Open University, Volvo Trucks Technology and 


GKN Aerospace. The original interest for this research comes from engineering change and 


from trying to predict the impact of changes on different components. If we change a 


component, whether it has a repercussion on another component depends on whether the 


component can absorb the change or not. If this component can absorb the change, it means 


that there is a certain degree of margin to the component where essentially the original 


component exceeded its initial requirements. Therefore the component can take up new 


requirements.  


An understanding of the state of the components, its parameters and their margins would 


allow engineers to predict the risk of a potential change more precisely and enable product 


planners to understand when components need to be changed or upgraded 


 


Main Research Questions:  


How managing design margins can assist the product development process? 


a. What is a margin? 


b. How margins are conceptualised?   


c. How margins can be modelled? 


Research Methodology: 


The spiral model of design research introduced by Eckert, Stacey et al. (2003) will be applied 


in this research. The empirical study of this research includes the general understanding of 


the concept of margins and product development process. Based on the empirical study 


results, a model will be developed to help the company to get a better understanding of 


margins and to manage them in an effective way. 


 


Work to date: 


Case studies in Volvo (different interviews, document analysis) 


First analysis to capture margins across the different PDP phases 


The DSM is used to capture the relationships among components and different types of 


connection between key parts. Further an activity based on Change Prediction Method (CPM) 


will be used to analyse the change propagation among 


components 


 


 


 


 


 


 


 


 


 







The understanding of these relations will provide useful insights for a better strategy to model 


margins. Later on a mathematical model will be developed for the cooling system (the 


component chosen by the company) to get a final modelling of margins. 


 


Supervised by: Prof. Claudia Eckert and Prof. Chris Earl 


Affiliation and contact details:  Safaa Lebjioui. Safaa.lebjioui@open.ac.uk 


The Open University, Walton Hall, Milton Keynes, MK7 6AA United Kingdom Department 


of Engineering and Innovation  
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Handout to the MMEP workshop, June 27
th


 2014 


Vladimir M. Sedenkov, v.sedenkov@gmail.com 


1. At first – the reference frame: design science is a triad – design theory, design technology 


(systematized representation of design practice), and design methodology. Design technology 


and its needs should be in focus by right; a proper design theory (not yet exists) is the mother 


of adequate design tech; design methodology comes to available technology to rationalize and 


optimize the latter: the notion of methodology does not exist off a technology.  


2. At the same time, the word “methodology” is always on lips of many researches. In design 


science history, methodology intermittently stands in for the theory and technology at once. 


But not only novice researches pin their oversized and unreal hopes on methodology. 


3. Today’s design technology has lost its adequacy [2]: within its scope, the key problems 


remain insoluble, designing from scratch is impossible, and real design automation is 


substituted by design computerization (CAD).  


4. Design event is run by symbiosis of two processors (P) – informal (human being, H) and 


formal one (a computer, C) – called a diprocessor of H
C
 or C


H
 type (string symbol signifies a 


muster processor, superscript – a reference one). But current technology is clear only to H. 


5. The reasons of technology inadequacy: it remains purely H-centered (С is a tool on call), 


analysis-rooted (though synthesis is a dominant part of designing), and uses a semi-intuitive 


design language. The time of H-technology is slipping away but its rudiment – design process 


model – proceeds to invade researcher’s minds.  


6. C-oriented technology is either impossible or remote outlook. But a transition to P-


independent technology (understandable to both H and C) is the insistent need. It will allow a 


considerable proportion of design research to leave the running wheel where they reside now.   


7. In both H-centered and processor-parity technology (P-technology), any design event is 


associated with realization of one and the same problem – the problem of design process real 


time physical synthesis (design problem is a pseudoproblem). Design process (DPR) synthesis 


is performed by another process – meta design process (mDPR). The focus is shifted now 


from DPR to mDPR.   


8. Within H-tech, DPR synthesis is exercised by implicit interpretation of DPR model while 


parity technology [3] uses for this the iterations of explicit and systematic DPR quantum 


assembling. As opposed to DPR, a priori mDPR design is possible. This makes DPR synthesis 


regular and allows synthesis management be entrusted to computer.   


9. Parity technology does not use in its synthesis share the product and process models; instead it 


deals with product, environment and process design representations – synchronic or 


diachronic. Formal background of P-technology is presented by Continuous Process Theory 


[1].  


10. While reading “…participants decided to collaborate on two review papers (Combining 


product and process models & Modeling methodologies for product development processes)”, 


one gets the impression that while a part of researchers is seeking for an output from the 


running wheel, another part strives to jump in. It would be the limit of unkindness to wish 


them a nice journey. 


Potential partners for a design studio project are welcomed. 
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