
 

B. Grabot et al. (Eds.): APMS 2014, Part I, IFIP AICT 438, pp. 142–149, 2014. 
© IFIP International Federation for Information Processing 2014 

Managing Requirements: For an Integrated Approach 
from System Engineering to Project Management 

Michel Malbert1, Daniel Estève2, Claude Baron2,3, Philippe Esteban2,4, and Rui Xue2,3 

1 Consultant, 24 rue Cartailhac, 31000 Toulouse, France 
michel.malbert@outlook.fr 

2 CNRS, LAAS, 7 av. du colonel Roche, F-31400 Toulouse, France 
{daniel.esteve,claude.baron,philippe.esteban,rui.xue}@laas.fr 

3 Univ de Toulouse, INSA, LAAS, F-31400 Toulouse, France 
4 Univ de Toulouse, UPS, LAAS, F-31400 Toulouse, France 

Abstract. This paper puts forward several evolutions in methodological ap-
proaches to « project management». Firstly, it aims to bring closer the founding 
models of different engineering approaches including systems engineering and 
project management recommendations to allow for a greater continuity and en-
hanced management coherence, from beginning to end of the project. It focuses 
on operating a generic process, called DECWAYS, based on handling man-
agement requirements: (1)analyze the requirements to arrive at a complete in-
ventory of the final product ;(2)associate with each one of these requirements, 
an « indicator » setting a target objective for completion, supplemented by a 
risk function detailing the risk at hand based on the deviation relative to this 
target objective; (3) share and allocate the responsibility for requirements fol-
low-up between the project team leaders; (4) organize and coordinate the fol-
low-up of these indicators throughout the product development as proof of a 
good work management and,(5) finally, validate the total completion of the tar-
get objectives through the final prediction/completion conformity of these indi-
cators. Based on this, several operational recommendations are explained and 
the practicality of DECWAYS embodying these principles is demonstrated us-
ing an experimental example for the design/planning of an electronic key. 

Keywords: System Engineering, Project Management, Collaborative  
Engineering. 

Introduction: In terms of « system », innovation defines an issue which is very diffi-
cult to address and still open to methodological progress in the management of multi-
disciplinary and complexity, prerequisite for success at all levels of the innovation 
process: from project definition and design stages to the finished product’s end of life 
cycle. This issue is therefore grounded in all scientific and technical approaches built 
around this system innovation: « system engineering» which purports to formalize 
and comprehend the design of complex systems; «project management » which aims 
to organize step by step the smooth operation of project development (or program 
development when several projects have to be coordinated); « collaborative engineer-
ing » which intends to facilitate, optimize communication between all actors and 
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therefore contribute to meeting coordination needs… Naturally, to master the difficul-
ties inherent in multidisciplinary, it is first assumed that these various inputs get pro-
gressively aligned through a single “integrated” approach. These alignments are being 
carried out and have already given rise to meetings and joint documents [1, 2, 3]: they 
define a path of progress through terminological adjustments and a standardization of 
processes which will necessarily have to cut across various fields. This path is slow 
and arduous if only for the reason that it must be constructed on the operational 
ground, that of the company… Here, a more conceptual path is being proposed to 
move forward: we intend to rely on an innovation process, a unique federating 
process built on managing «systems requirements» only: this overall system devel-
opment-innovation process can be defined as the set of basic processes enabling us to 
organize and handle the full completion of specifications and requirements, from the 
product definition phase to the product’s end of life cycle… The prerequisite for suc-
cess is that system requirements are complete in the sense that they have to address 
the whole innovation–development process one intends to manage: for simplicity’s 
sake it is assumed that these requirements can be presented in the form of a List (R1, 
R2...). Based on these considerations, DECWAYS propose a complete innovative 
generic process build on the idea of sharing the requirements follow up between three 
specialized leaders (executing, controlling and planning), for structuring a permanent 
coordination. The presentation develop successively: the question of requirements to 
arrive at a complete inventory of the final product ; the association with each one of 
these requirements, an « indicator » setting a target objective for completion, supple-
mented by a risk function detailing the risk at hand based on the deviation relative to 
this target objective; the information system which organize and coordinate the fol-
low-up of these indicators throughout the product development as proof of a good 
work management. Finally, we illustrate a first step of DECWAYS development on 
an experimental example for the design/planning of an electronic key. 

1 Requirements, the Foundation for a «Product» Development 
Follow-Up Process  

Requirements analysis is a ‘critical’ input at the start of an innovating project: based 
on the results of this analysis are all the prospective assessments that will play such an 
important part in the decision to launch the project... And it is worth underlining here 
how important these results are in the drawing up of a management methodology 
which on the basis of a complete inventory of these requirements, supports the defini-
tion of a consistent approach for product development construction and management. 
This approach consists of the following steps: (1) Analyze requirements to arrive at a 
complete inventory of the product life; (2) Associate with each one of these require-
ments an ‘indicator’ setting a completion target objective, supplemented by a risk 
function detailing the risk at hand as a function of the deviation relative to that target 
objective; (3) Assign responsibility for requirements follow-up among the project 
team leaders; (4) Organize the follow-up of these indicators throughout product de-
velopment as proof of a sound work management; (5) Finally, validate the full com-
pletion of the target objectives through the final prediction/completion conformity of 
these indicators. 
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by the requirements will be detected. Thus, looking at all the indicators (dashboards) 
one can accurately monitor the evolution of the project and detect at the earliest any 
possible drift relative to the target objectives and possible errors in operational man-
agement: this can be achieved by programming milestones or alternatively, it may 
spontaneously follow a project management decision to intervene. For complex 
projects necessitating a task breakdown, task managers will receive their roadmaps on 
the basis of a project requirements assignment and will be able to organize their task 
developments in accordance with our recommendations. Together they will have to 
complete during the milestones their progress file stating to senior management any 
progress that has been recorded under their guidance. An information system is essen-
tial for the collection and storage of all useful data: organizational choices, target data, 
current data, management decisions and exchanges between the different actors. 

4 Supervision (DECWAYS) 

Improving the methods and tools in project management is an industrial imperative 
clearly identified in the reviews dealing with assessment study: successes and failures 
of a large sample of projects. Here our ambition is to improve the dysfunction detec-
tion approach in project management and the ability of all project actors to coordinate 
their involvement. The idea is to propose a structured path for the actions to be carried 
out by apportioning the requirements follow-up tasks between a defined number of 
managers and thus oblige the latter to structurally make concerted decisions. This 
principle is supplemented by the choice, for project management, of a supervision 
system approach based on an automated detection of deviations or malfunctions dur-
ing programmed management, by risk analysis in the choice or corrective decisions 
and by a systematic storage of all decisions made. This choice should facilitate im-
plementation in practice since monitoring does not call for a modification of the tools 
already in use in companies but «only» to make them communicate towards the pro-
posed procedures. These proposals lead in turn to the proposal of a new tool: 
DECWAYS. DECWAYS intends to provide the company with a method and a tool 
for supervision, coordination and decision support during the management of devel-
opment projects: Supervision: this function is designed to detect and characterize 
systematically and automatically any erroneous trends and possible errors in design 
and management throughout project development. Coordination: this function is 
designed, following detection of the malfunction or deviation, to «oblige» the collegi-
al body made up of a limited number of managers to consult each other on their struc-
turally complementary points of view, and to propose a corrective consensus in  
accordance with the common objective of achieving success with the project. Deci-
sion support: this function which aims to support the diagnosis of the cause for the 
difficulty encountered and to formulate a corrective approach which anticipates the 
compared « risks » of the different solutions proposed by the limited number of part-
ners in charge. DECWAYS is built around a conventional supervision system archi-
tecture [4]: measurements are regularly obtained from the system and compared  
with reference values. Any deviations found can then be used to check the proper 
functioning and detect possible «failures». But that can only be done if the reference 
values, that is the correct functioning model, are «fair». In practice, there exist two 
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Project supervision system: « DECWAYS » 

CWAYS Implementation and Application  
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Fig. 4. The electronic key project « Sésame» 

The generic process relies on the general idea that it is possible, on the basis of the 
initial set of specifications and its embodiment in requirements and therefore in indi-
cators under constraints, to draw up derivative specifications and requirements for a 
group of subcontractors in charge of part of the project. Of course all this applies to 
the design as well as to management and should not lead to any loss of information. 
Coupling design and management processes is achieved by pooling together a number 
of indicators (allowing thus for the detection of any inconsistencies between the two 
parties) and sharing decisions (e.g., the decision to define a subcontractor workpack-
age calls for the approval by both partners as to the technical objectives and the means 
provided to reach them). Example of a situation handled by ATLAS: consider a joint 
design and management indicator, Nh the total number of work hours to reach the 
objective assigned to a subcontracted workpackage. This value is set by the prime 
contractor and assigned as objective to be reached by the subcontractor’s manage-
ment. The subcontractor’s design will assess this value and submit the result to his 
management colleague: in the event of a dispute they will either look for a solution 
acceptable to them or contact the prime contractor to negotiate a settlement. Indicator 
values are known at each tree node (nodes being depicted as small squares in Fig. 4). 
Therefore it is possible to know the state of the system at each tree node via the asso-
ciated dashboard: this information along with the formalized collaboration between 
these two major functions “design” and “management” are both a diagnostic support 
and beyond, a decision support. Note that the dashboard associated with a node yields 
for an indicator the local value and the aggregate value fed from the tree branch con-
cerned This feature allows management to choose between several solutions  
the one which yields for example the best result for a key indicator. An operational 
prototype ATLAS has been drawn up and allows us to check 1/ the feasibility of the 
design – management coupling, 2/ the support in choosing the right solutions for the 
electronic key problem, 3/ the relevance of the choice of thin client-Web technology 
as an implementation environment. 
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Fig. 5. Tree construction principle 

Conclusions: Improving the methods and tools for project management is an indus-
trial imperative that has been clearly identified in the analyses dealing with assess-
ment reviews, successes and failures of a large sample of projects. The aim of the 
proposals made in this paper is to improve coordination and cooperation between all 
project leaders. The idea relies on putting forward a generic process built on the tho-
rough management of the system requirements which is then used to build up infor-
mation and supervision system referred to as DECWAYS. Thanks to a generalized 
follow-up of « indicators », this system supports automated detection of any devia-
tions or malfunctions in the programmed management, risk analysis in the choice of 
corrective actions and systematic storage of these decisions… These proposals lead in 
turn to the proposed of a new tool DECWAYS which does not call for any modifica-
tion of the tools already in use by companies but “simply” to have them communicate 
(information system) towards the proposed procedures. A simple example of a first 
development shows the feasibility and confirms the interest of the approach. 
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