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Introduction: LSCO lifecycle stages and activities





�
This section presents a project lifecycle for projects that are concerned with the solution of LSCO problems within commercial and industrial environments. The solution of an LSCO problem rarely forms the entirety of an IT/IS project.  Some means of data input to the LSCO problem solving application is required (e.g. implementation of a database), some means of interpreting or displaying the results is usually required (e.g. a GUI), and interfaces to existing information systems usually have to be implemented. It is therefore assumed that the LSCO project lifecycle is placed in most cases within the umbrella of some overall IT/IS project management lifecycle. 


The development of LSCO applications usually requires several iterations. A spiral (or evolutionary) project lifecycle may thus be considered as appropriate for this kind of semi-innovative project. However, successful management of such projects requires a clear demarcation between stages in the lifecycle so that the customer and managers of the project have a good understanding of the work to be done.  This understanding must include the level of risk at specific stages, the expertise and resources needed, and assurance that progress is being made towards the agreed goals. Demarcation is also important to control the way in which management of the project must also evolve: LSCO projects typically start with a commitment of resources in anticipation of results. As the project proceeds it evolves towards a clear commitment to results. Clear demarcation between project stages is also desirable from a contractual viewpoint.


A sequential lifecycle, i.e. a process composed of several successive stages, is therefore the most appropriate process for LSCO projects in an industrial or commercial environment; it emphasises the continuity necessary for the control and management of the project development. However, as there is a technical requirement for an iterative approach to the design, development and validation of a solution, an evolutionary approach is proposed within specific stages of the lifecycle. This evolutionary, or spiral, process allows risks to be taken into account in the management of each stage. This leads to a sequential risk-driven lifecycle as shown in Figure 1.1.�
�
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Figure 1.1


The Chic-2 LSCO Stages: Combining development iterations and project control





An LSCO project development follows a sequential risk-driven lifecycle broken down into seven stages (cf. Figure 1.2). The first stage “Identification of an IT/IS Opportunity” is mentioned here for the sake of completeness.  In the second stage “Identification of an LSCO opportunity”, a business practice is identified as potentially suited to improvement by use of optimisation techniques. An initial evaluation of the technical and financial feasibility is performed and may lead to the launch of an LSCO project. The business practice is then explored during the third stage “Exploration of the LSCO opportunity”, in order to better scope the project and to ensure its technical, financial and organisational feasibility. This is achieved by refining the definition of the problem, and eventually designing a solution, and implementing it, for specific parts of the problem that are considered risky. Depending on the difficulty of the project, several iterations may be needed within this stage. When the customer is confident that the project will yield benefit, all the requirements of the project are documented and analysed in detail during the fourth stage “Full requirements study”. Based on this complete definition of the problem, the design of the industrial application can be completed, documented and implemented. This is done during the fifth stage “Industrialisation”. Again, depending on the difficulty of the project, several iterations may be required within this stage. Finally, the application is delivered and integrated (sixth stage “Delivery/Integration”) into the customer’s information system and the end-users are trained to use it. The use of the application is monitored, maintenance may take place in order to ensure the application’s functionality (seventh stage “Operation, Maintenance”).





�


Figure 1.2





Between each stage, a review of the project is performed by the steering committee in order to assess progress, ensure that customer expectations continue to be met and decide the resources and time-allocation constraints for the following stage of the project. This should be formalised by a contractual input, i.e. documentation from the customer or an approved report of the meeting.





The Chic-2 LSCO Generic Activities: A transverse view on LSCO development





The development of an LSCO application requires four activities that are – at least partially – specific to LSCO problems. Three of these activities are more technical:


a Problem definition activity whose objective is to collect, organise and validate the customer requirements for an LSCO problem.


a Design activity that aims at defining and refining a model and an algorithm to solve the LSCO problem.


an Implementation activity whose objective is to transform the design of an LSCO solution into an industrial LSCO application.


The fourth is a more conventional Project management activity that will however put more emphasis on the risk assessment and management of an LSCO project.


These activities are generic ones as they may be found in more than one stage (cf. Figure 1.3). However, it is imperative that activities change to support the objectives of the lifecycle stage within which they take place.  This may have an impact on the level of detail, the time and resources to be spent, etc... For instance, the design activity in the Exploration of the LSCO Opportunity stage will most probably focus on complex parts of the problem in order to evaluate the technical risks, while during the Industrialisation stage, the global problem design is addressed within the design activity.





�


Figure 1.3�(The size of the circles in the three “Activities” columns represents the relative importance of a given activity with respect to the other ones within the considered stage;�The project management activity is not represented as it is a continuous one)





Note: The stages proposed in the Chic-2 lifecycle may not fit within the IT Development Cycle used by a particular organisation.  We suggest that the activities are generic enough such that the guidelines can still be used to complement the particular Development Cycle of that organisation.


The Chic-2 LSCO deliverables: tools for efficient work,   communication and capitalisation





During the project, all information whether concerning the definition of the problem, its changes, or the different solutions tested for its resolution, should be carefully documented so as to record and structure the work undertaken, to communicate within the project team, to facilitate maintenance and to retain knowledge for future projects. This is achieved by two main deliverables:


the Problem Definition Deliverable (PDD) which specifies what problem the project has to address. Its initial version is produced during the Exploration of the LSCO Opportunity stage and is then updated until the end of the Full Requirements Study stage.


the Problem Solution Deliverable (PSD) which specifies the design choices for solving the problem. Its initial version is also produced during the Exploration of the LSCO Opportunity stage and is then updated until the end of the Industrialisation stage.


These documents may also be contractual documents that will be delivered to a customer.








�


Figure 1.4





The Chic-2 lifecycle: One development process for different kinds of optimisation project





Optimisation projects may be very dissimilar in their complexity:


The problem may be well-defined, ( the customer clearly knows and is able to communicate his requirements), or ill-defined.


The problem may be classical, i.e. a solution can be found easily by applying conventional techniques, or innovative, i.e. there is a need to investigate new technical solutions for solving the problem.


For example, projects that will automate existing decision-making processes already done by hand, or using a spreadsheet, are often well-defined but may be either classical or innovative. On the other hand, projects that seek to improve existing global working practices or search for new organisational approaches, may well be considered as ill-defined and are often innovative.


Ill-defined and innovative projects, the most complex, will be called prospective projects, while the easier projects, i.e. well defined and classical, will be called automation projects.


Whatever the type of complexity of the project, the same successive stages and generic activities as defined in the Chic-2 lifecycle should be applied. However, the planning of prospective projects needs to differ from automation projects so as to take into account the greater uncertainty.


In particular, the time spent in the Exploration of the LSCO Opportunity stage is more important for prospective projects, as the effort to scope the project and evaluate technical, financial and organisational risks requires more effort. It is therefore necessary to plan intermediary reviews within the Exploration of the LSCO Opportunity stage in order to assess the progress and to decide whether or not more exploration is required.


Given the work already accomplished during the Exploration of the LSCO Opportunity, Full Requirement Study and Industrialisation stages need proportionally less effort in prospective projects; but these are still needed in order to finalise the application. On the other hand, in automation projects, as the exploration has mostly focused on the main technical feasibility issue, a large part of the requirements definition and design may need to be completed in the Full Requirement Study as well as Industrialisation stages.


Moreover, as organisational changes are often induced by prospective projects, the Delivery/Integration stage may also need more effort in order to make the application fully operational in the customer environment as well as  to train the new end-users.





Figure 1.5 summarises the Chic-2 lifecycle and gives indicative time distribution between the different stages of prospective and automation projects. 








�
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Figure 1.5


�
The Chic-2  stages for developing industrial LSCO applications 





This section describes in detail the different stages of the lifecycle. The descriptions will highlight the different roles of participants in an LSCO project (section 1.3) and the generic activities, along with their guidelines and best practices given in sections 2 to 5, with first, the Project Management activity, and then the technical activities of Problem Definition, Design and Implementation.





The description of a stage is organised as follows:





Objective�
Main objective(s) of the stage. The stage is planned and managed on the basis of these objectives.�
�
�
�
�
Roles involved�
Main roles needed for the execution of this stage and their involvement in the accomplishment of the stage.


Eight different roles have been identified:


On the Problem Owner side (also called customer side):


The Business Manager is the administrative owner of the problem.


The Project Manager is in charge of the supervision of the LSCO application.


The Domain Expert synthesises and confirms the requirements for the project. 


The End-Users will use and test the LSCO application.


The IS Department is in charge of the information system of the Problem Owner, and oversees integration.


On the LSCO Technology Provider side (whether part of the same organisation as the Problem Owner or not):


The LSCO Team Manager directs and supervises the LSCO technology provider team on the project.


The LSCO Expert is in charge of providing to the project the expertise on optimisation techniques. 


The LSCO Team engineers will build the LSCO application.





Note that one role may be accomplished by several participants (e.g. several Domain Expert if the project deals with several business domains), or one participant may have several roles (e.g. the LSCO Expert is also the LSCO Team Manager).





The level of involvement in the stage can be one of the following:


Responsible: role-holder directs and supervises the stage and takes responsibility for all the important decisions concerning the stage. 


Execution: role-holder is in charge of the organisation and execution of the work; refers to the responsible-role holder for the stage and assists in the decision process. 


Key participant: role-holder collaborates tightly with the execution-role holder for the execution of the work.


Other participant.





 [refer to the section 1.3 for detailed descriptions of roles]�
�
�
�
�
Input�
Items (deliverables, prototypes) needed for the completion of the stage.


[the PDD is described in section � REF _Ref439749948 \r \h �Error! Reference source not found.�, the PSD in the section � REF _Ref439749978 \r \h �Error! Reference source not found.�]�
�
�
�
�
Output�
Items (deliverables, prototypes, and application) produced during the stage.�
�
�
�
�
Description�
A. Process


Description of the risk-driven process that structures the search toward the completion of the objectives of the stage.


B. Management of the stage


Description of the possible management policies and decisions that can be taken, time scale and, when applicable, differences depending on the type of project under study. The process diagram shows the succession between activities (rectangles) and indicates the product or deliverable to be achieved. Paths represented by dotted lines are optional.


C. Achievements


Description of the work that should have been completed at the end of the stage.


D. Contractual commitment


Description of the contractual commitment between the customer and the LSCO technology provider which takes place at the review that ends the stage.


 [Project Management is described in section 2, Problem Definition activity in section 3, Design activity in section 4 and Implementation activity in section 5]�
�
�
�
�
Main Risks�
Main risks during the stage's execution.


[Risks are detailed with their countermeasure in the Project Management part (section 2]�
�
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Identification of IT / IS Opportunity





�











Objective�
Identification of a business problem which may benefit from the application of Information Technology (IT) or the implementation of an Information System (IS) for its solution. 


�
�
�
�
�
Roles involved�
Responsible: Business manager 


Participants: Domain Expert and/or End-User and/or IT/IS Department.�
�
�
�
�
Input�
Formal or informal request from a customer; or potential opportunity identified by a consultant.�
�
�
�
�
Output�
Informal definition of the IT/IS opportunity.�
�
�
�
�
Description�
This stage of the lifecycle is not specific to the LSCO activities and is shown here merely for completeness.�
�
�
�
�
Main Risks�
�
�



�



�


Identification of an LSCO Opportunity





�








Objective�
Identify business practices, or areas within an IT project, which may be improved by use of optimisation techniques, and which may therefore lead to an LSCO project.�
�
�
�
�
Roles involved�
Responsible: Project Manager 


Participants: Business Manager, Domain Expert and/or IS Department and/or LSCO Manager and/or LSCO Expert.�
�
�
�
�
Input�
When preceded by stage 1, the informal definition of the IT/IS opportunity, or informal description of the business problem.�
�
�
�
�
Output�
Informal definition of the LSCO problem.�
�
�
�
�
Description�



A. Process


The process to be carried out is as follows :


1.	Identify a business practice for which an optimisation tool may be used;


2.	Briefly analyse the business practice in order to determine where problems currently arise or where there are areas for improvement;


3.	Evaluate potential benefits (‘large-grain’ evaluation).


Understand the business implications of implementing an optimisation solution, and determine suitable measures of success.


Assess the availability of data.











�
�
�
B. Management of the stage


This identification process is performed by an LSCO expert with the active co-operation of business manager and domain expert within the customer organisation. If possible, the LSCO expert must be familiar with optimisation applications already implemented in similar or related business environments. 


Typically, this stage of the project lifecycle has a very short time scale (a few days to a few weeks).





The identification of LSCO opportunities may be prepared by the active, systematic scanning of the company’s business processes or, may be prompted by a customer enquiry.  This process can be made more efficient if the customer's organisation and/or the LSCO technology provider has already put in place:


a technology watch on optimisation techniques and on optimisation applications in related fields (e.g. benchmarking),


the diffusion of information on the application and benefits of optimisation techniques within potential customer organisations. 








C. Achievements


At the end of this stage, the following should have been achieved :


1.	One or more business practices suitable for applying optimisation techniques are identified;


2.	Informal definitions of the problems to be solved in these areas are produced;


3.	Initial evaluation of the suitability of implementing an LSCO solution to the problem is carried out (e.g. by comparison to similar business problems which have already been solved by the application of LSCO techniques);


4.	Potential business benefits of implementing an LSCO solution are outlined;


5.	Key potential players within the customer organisation are identified: convinced business manager and domain expert(s) as well as end-users' ‘champion’.





In the case of a project where the exploration of the LSCO opportunity and industrialisation will be sub-contracted to an external LSCO technology provider, this stage may focus on an internal refinement of the problem definition, with a brief feasibility study if necessary to refine the definition. This leads to the production of a call for a solution proposal. Potential suppliers may then carry out more feasibility studies in order to propose actual solutions.  





D. Contractual commitment


Before proceeding with the next stage of the lifecycle, some form of commitment (for example, a letter of intent) to further, more detailed LSCO studies should have been obtained from the customer organisation.�
�
�
�
�
Main Risks�
Lack of culture in optimisation.


Possible organisational changes are not evaluated.


Communication problem between the LSCO Technology Provider and the Problem Owner.


Data availability is not checked.�
�



�



Exploration of the LSCO Opportunity








�





�





Objectives�
To determine the financial, technical and organisational feasibility of implementing an LSCO solution to the business problems identified in the previous stage;


To identify the risks associated with the definition of the LSCO problem and the subsequent design of the solution, given any restrictions imposed by the problem owner; 


To convince, if necessary, the potential customer of the benefits that will be brought to the business by implementation of an LSCO solution to the defined business problem.�
�
�
�
�
Roles involved�
Responsible:		Project Manager


Execution:  		LSCO Expert


Key participant: 		Domain Expert


Other Participants:	Business Manager, LSCO Manager, LSCO Team.�
�
�
�
�
Input�
Informal problem definition.�
�
�
�
�
Output�
initial PSD, initial PDD and, if possible, prototype(s).�
�
�
�
�
Description�
A. Process


The process for this stage of the lifecycle is shown in Fig 1.3. It effectively consists of running two sub-processes in parallel :





A problem-definition refinement sub-process that focuses on identifying the areas of the project which are deemed to present most risk, i.e. those sub-problems for which the LSCO expert will need more information in order to determine the feasibility of a solution. In case the LSCO opportunity has not directly led to the identification of a precise problem, this process should help scopeing the problem more precisely.





An LSCO feasibility-study sub-process that  attempts to reduce the uncertainties about the technical feasibility of a solution or, at least, to evaluate the technical risks. This may include the development of one or several prototype(s) but can be limited to the design of a solution, particularly where problem decomposition leads to basic optimisation problems.





B. Management of the stage


The decision as to whether to continue with an iterative – and parallel – loops, to proceed to the next stage of the project lifecycle, or to end the project is based on a management decision, which takes into account analysis of the risks associated with the project, given the current understanding of the problem, and the identified potential solution designs. “Management” in this case refers to any team qualified to make decisions as to how the project proceeds e.g. the team may consist of a project manager, LSCO expert and the customer’s business managers. It is the same team that is in charge of evaluating the financial and organisational feasibility of the project. 


The management decision should also take into account any strategies (or policies) already in place within the customer’s organisation. These may include strategies to investigate new technologies or to carry out new solution methodologies; they may be budgetary, quality or delay constraints. Management should also consider any changes in the solution provider’s or in the customer’s organisations which may lead to financial or organisational unfeasibility.


�EMBED Unknown� �
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�Figure 1.6 Exploration of the LSCO Opportunity





Possible outcomes within this stage of the project lifecycle and their associated management decisions are as follows : 


The project is deemed to be too risky – a solution may not be technically feasible or it may require too many resources : the management decision is to terminate the project.


The solution proposed requires the Problem Definition Deliverable (PDD) to be reworked – further detail may be required or the scope may need to be adjusted/modified: the management decision is to further refine/adapt the problem definition.


The risks associated with a given solution design are considered to be too high, e.g. it is unclear whether the proposed algorithms will be applicable, or whether users will accept the new process and tools: the management decision is to refine the feasibility study which eventually requires a prototype.


The project associated risks are acceptable, the management decision is to continue to the next stage of the project.


It is essential that for this stage of the project lifecycle, initial constraints are imposed (e.g. time or cost) to ensure that excessive resources are not expended in proving the feasibility of a solution. Depending on the complexity, degree of innovation of the LSCO project this stage may take more or less time (typically from 2 to 8 months). For automation projects, this stage may have a short time scale as the LSCO expert will mainly have to focus on the technical feasibility issues. On the other hand, in prospective projects, the time spent in this stage may be very long as it is necessary to first scope the problem and to do a lot of work on the problem definition. In this case, it may be useful to plan internal reviews within the stage.





C. Achievements


At the end of this exploration stage, the following should have been achieved:





1.	A first version of the Problem Definition Deliverable (PDD) incorporating:


·	A problem overview and decomposition,


·	Initial conceptual models,


Initial technical specifications and requirements,


A possible initial prototype.


2.	A proposed method for  proceeding with a solution included in a first version of the Problem Solution Deliverable (PSD). The PSD will incorporate some or all of the following (depending on previous experience of the problem type):


·	a problem solution overview,


·	initial algebraic models,


·	rough algorithms (non-optimised), if needed,


·	initial data reflecting the size and complexity of the problem.





Note that the level of detail of the PDD and PSD at the end of this stage will be highly dependent on the complexity of the problem and will also be governed by the level of risk acceptable within the provider and customer organisations. Typically, for the parts of the problem on which the LSCO expert has no previous experience, these documents may be very detailed, while in the case of a project similar to a previous one, they may be limited to a reference to existing documents or papers.


Risks, based on the current level of information, are identified and documented.


4.   A business case for the customer is drafted – expected costs versus expected benefits.


5.   The planning and resourcing for the project is defined.


6.   A project team (on both LSCO technology provider and customer side) is outlined.





D. Contractual commitment


Before proceeding with the next stage of the lifecycle, further commitment (a Project Initialisation Contract) should be agreed on between the problem owner and the LSCO technology provider.�
�
�
�
�
Main Risks�
Lack of prototyping to reduce costs: risks are not correctly assessed during this stage.


Excess of prototyping to minimise risk: (the entire project is nearly completed during this stage).


Poor design; e.g. one that does not give enough control of the solution to the end-user (“black box”).�
�
�



Full Requirements’ Study








�


�





Objectives�
To document and analyse the total requirements of the project related to the LSCO solution (e.g. constraints, system integration, data feeds, GUI requirements, etc.) and to fully define them in the PDD;


To add detail to the business case prepared for the customer�
�
�
�
�
Roles involved�
Responsible: Project Manager


Execution:  LSCO Team


Key participant: Domain Expert


Other Participants: End-User, IS Department, LSCO Manager.�
�
�
�
�
Input�
initial PDD and initial PSD.�
�
�
�
�
Output�
Definitive PDD and if necessary updated PSD and prototype(s).�
�
�
�
�
Description�
A. Process


The process for this stage of the lifecycle is shown in Fig 1.3. The aim of the process is to refine the PDD (i.e. to completely define the problem) to such a level of detail that the problem owner and LSCO technology provider are confident that the correct problem is being solved and all its intricacies have been captured. The overall process is made up of two sub-processes – Complete Requirements Specification and Feasibility Checking. Ideally, since the overall process is concerned mainly with the problem definition given in the PDD, only the Complete Requirements Specification sub-process will be required to be followed in this stage and there should be no reason to revisit the initial solution proposed in the PSD in the previous stage of the lifecycle.





However, it may be necessary to modify or check the proposed solution given in the PSD, by undertaking the Feasibility Checking sub-process, for the following reasons :


It becomes obvious, whilst adding detail to the PDD, that the solution design proposed during the Exploration of the LSCO Opportunity stage (and documented in the initial PSD) is no longer appropriate, feasible or has unexpected consequences resulting from the modifications. Thus a revised solution would require further Design work and, if necessary, further prototyping work. 


If the customer requires assistance in the prioritisation of his requirements, a prototype may be useful for showing the implications of various options.





B. Management of the stage


Again, as in the previous stage of the lifecycle, management decisions are made by taking into account corporate strategies and the acceptable level of risk associated with the project, given the current level of detail in the PDD & PSD.


The level of detail required in the PDD may be influenced by whether the solution work is to be sub-contracted to an external LSCO technology provider or done internally: in the first case, a very detailed PDD will be required as it will serve as a contractual document. When the industrialisation of the application is carried out internally, the risk of a less detailed PDD may be accepted to reduce costs and to proceed more quickly to the next stage of the lifecycle.


This stage of the project lifecycle will have a longer timescale than that for the previous stage when the project is an automation one. In the case of a prospective project, since most of the problem definition has already been required during the Exploration of the LSCO Opportunity stage, it will require less time. Typically, this stage's duration will range from two weeks to two months.








�





Figure 1.7 Full Requirements’ Study





C. Achievements


At the end of this stage, the following should have been achieved :


1.	The problem is formally defined in the PDD at a level of detail acceptable to proceed with the solution outlined in the PSD.


2.	The business case for the customer is now fully detailed in terms of cost of implementing an LSCO solution against anticipated benefits of the project.


3.	The acceptance criteria for the project is documented – these must have been quantified (i.e. exactly what will be measured) and be verifiable (it must be possible to determine compliance).


4.	A precise solution implementation schedule (a Project Plan) is produced, including timescales / milestones and deliverables.





D. Contractual commitment


By this stage of the project, the customer should be sufficiently convinced of the feasibility and benefits of proceeding with implementation of an LSCO solution to his business problem, as to be willing to commit to full implementation of the proposed solution in his information system. Formally, this commitment could be shown by the customer placing a contract (or order) for the LSCO solution application.�
�
�
�
�
Main Risks�
Over or under estimation of LSCO possibilities: requirements are either not feasible or discarded.


Lack of end-user involvement in the requirements specification.�
�
�



Industrialisation 








�





Objective�
To produce an industrial application/module that fully implement an LSCO solution to the business problem defined in the PDD;


To fully document that solution in the PSD.�
�
�
�
�
Roles involved�
Responsible: Project Manager


Execution:  LSCO Team


Key participant: End-User


Other Participants: LSCO Manager.�
�
�
�
�
Input�
PDD and PSD.�
�
�
�
�
Output�
PSD, application and its documentation.�
�



�


�
�
�
Description�
A. Process


The process for this stage of the lifecycle is shown in Figure 1.8. Having received confirmation from the customer that it is now possible to go ahead with full implementation and validation of the LSCO solution, it is in this stage of the LSCO project lifecycle that the majority of the work to produce an industrial software application actually takes place, the majority of the technical risks having been resolved in the previous stages. This stage of the project is then quite similar to that of a classical industrial software development project – Solution Design is followed by Implementation and finally by Validation. 


Prototypes previously developed may play a key role in this stage since their code can be reused, which implies use of  a software development tool that supports this seamless transition from prototyping to production. The difference between the prototype's and the application’s requirements is the set of features that were left aside as the risks linked to them was assessed to be small. The most common example is a sub-problem, or a set of soft and hard constraints that are not difficult to take into account. 





Activities carried out in this stage of the lifecycle will include :


Design of a solution to the full problem, as described in the PDD and of an extended object model to accommodate the additional data necessary to formulate new sub-problems or constraints.


 Implementation of the industrial application:


Modification of previously developed algorithms (if prototyping has been done in previous stage) to take any new constraints and objective functions into account and to achieve the agreed level of quality for the code. 


Implementation of the design for all LSCO sub-problems.


Development of the external interface. This is either a user interface when a stand-alone product is being built, or an API when the optimisation software is embedded into a larger application. The development of the interface includes a careful design of the control flow, the event set and the management of necessary explanations. The validity check procedures are included in the final product (especially the input verification methods). 


Modules testing.


Fine-tuning of the algorithm, using as many test cases as possible. Fine-tuning means adjusting the parameters for the algorithms so that the results are of high quality and  consistent. (reliability is the goal).


Integration of modules.


Application testing.


Production of the user documentation, using screen dumps from the user interface (when available). 


Validation: 


Explicit verification that any remaining assumptions used in the design or implementation of the application have been confirmed to be true.


Testing on “fresh” data provided by the customer.


Acceptance testing on criteria defined at the end of the Full Requirements Study stage. 


Exploration of alternative optimisation strategies. When the LSCO team is confident that the developed solution is workable, it is wise to explore some options that were left aside to produce a competitiveness analysis. The goal is to be able to report to the customer a degree of confidence that the provided algorithm yields the best results. It is often important to give a fair assessment, so that the customer may plan further investigations.


Note: As not all these activities are specific to LSCO project, this document will only focus on the Design activities as well as on the coding, testing and validation tasks that are described in the Implementation activity.





B. Management of the stage


There may be some iteration around the Implementation and Design activities, but given the amount of work already carried out in previous stages, it would be more normal to proceed directly through to the Validation phase. In particular, for prospective projects, as much prototyping work has already been performed, particularly during the Exploration of the LSCO Opportunity stage, the industrialisation may then focus on producing “industrial” code and validating it in detail.


As a result of Validation, management may decide that the customer requirements (as defined in the PDD) have not been met and further Design and Implementation work may be required. Alternatively, management may not be sure if the customer requirements have been met and may require further Validation work to be carried out. The stage is complete only when management is satisfied with the solution application produced (typical duration: from 2 months to 8 months).








�


Figure 1.8 Implementation





C. Achievements


At the end of this stage of the project, the following should have been achieved :


1.	An LSCO application or module which satisfies the requirements given in the PDD.


2.	The solution is fully documented in the PSD.


The solution is tested to a level previously defined and agreed.








D. Contractual commitment


The customer will be expected to endorse (sign-off) the solution before proceeding with the final stages of the project lifecycle.


�
�
�
�
�
Main Risks�
Programming environment not adapted to LSCO coding and testing and/or not adapted to the customer information system.


Lack of precision of the PSD leading to more work for tuning and maintaining the application.�
�
�



�


Delivery / Integration








�





Objective�
To deliver and install the application at the customer's site(s), and if required to integrate it with a local system.


To train the end-users in use of the application if required.�
�
�
�
�
Roles involved�
Responsible: Project Manager


Execution:  LSCO Team


Participants: End-User, IS Department, LSCO Manager.�
�
�
�
�
Input�
Application and application documentation�
�
�
�
�
Output�
Installed / integrated application and updated application documentation.�
�
�
�
�
Description�
During this stage of the project lifecycle, the following will be achieved:





The application will be installed at the customer’s premises (this may require integration of the application into an existing system),


The user documentation will be delivered, including any installation / integration documentation,


The user will be given suitable training in use of the application.





At the end of this stage of the project lifecycle, the customer will have a fully working LSCO solution to the originally defined business problem.


�
�
�
�
�
Main Risks�
Lack of training of the end-users leading to a non use of the application.�
�
�



�


Operations, Maintenance








�





Objective�
To operate the application and monitor its use, maintain its functionality and enhance it if required.�
�
�
�
�
Roles involved�
Responsible: Business Manager


Execution: IS Department and LSCO Team


Participants: End-User�
�
�
�
�
Input�
Bug reports, customer enhancement requirements, IS update documentation�
�
�
�
�
Output�
Operational, maintained or enhanced, application.�
�
�
�
�
Description�
Maintenance includes traditional software development activities such as fixing bugs and running regression tests and possibly further tuning the algorithm with newly collected data. Collecting data about the problems that are actually being solved and the way they are solved is extremely important for combinatorial optimisation software. On one hand, one may find out that the problem is slightly different from what was analysed first. Although this may be the consequence of a poor analysis, it is very often due to the fact that the introduction of optimisation software alters the business process itself. On the other hand, the collected  data can be very useful for improving the existing algorithm through fine tuning and for discovering additional heuristics.


Bug tracking, reporting and fixing should be done using as many “good software development practices” as possible. The use of tools is strongly encouraged, to ensure the tractability of changes in the code. All changes should be documented in the PSD to simplify the maintenance task in the long run and to help a new LSCO team member to handle the maintenance job.


If additional functionality is requested by the user, the exploration-to-delivery stages of the lifecycle may need to be revisited. Any changes to the original application should of course be documented by updating either or both PDD and the PSD.


�
�
�
�
�
Main Risks�
No continuous evolutionary maintenance resulting in failure to use application by the end-users.�
�






The Chic-2 roles in LSCO projects





Depending on the size of the LSCO project and the organisation in which it takes place, the number of people involved may be highly variable. However, it is possible to define profiles of participants or roles that are needed in an LSCO project.


Eight different roles have been identified:





On the Problem Owner side, also called the customer side:


The Business Manager is the administrative owner of the problem.


The Project Manager is in charge of the supervision of the LSCO application development.


The Domain Expert is able to synthesise requirements for the project. 


The End-Users will use the LSCO application when completed.


The IS Department is in charge of the Problem Owner’s Information System 


On the LSCO Technology Provider side (whether or not part of the same organisation as the Problem Owner):


The LSCO Team Manager is in charge of the supervision of the LSCO technology provider team on the project.


The LSCO Expert is in charge of providing expertise on optimisation techniques. 


The LSCO Team will build and deliver the LSCO application.





Note that one role may be accomplished by several participants (e.g. several Domain Experts if the project deals with several business domains), or one participant may have several roles (e.g. the LSCO Expert is also the LSCO Team Manager).





It is necessary for some specific actions to group the roles, especially to form:


The Steering Committee in charge of the global supervision of the management of the project.


The Problem Definition Working Group in charge of the project requirements capture (see section 3.3).





The description of a role is organised as follows:





Function�
Main objective of the role in the LSCO Project. Position of the person in charge or the role in its (i.e. problem owner or LSCO technology provider) organisation and position with respect of other roles in the LSCO Project. �
�
�
�
�
Skills�
General and technical skills required to successfully fulfil the role. �
�
�
�
�
Actions per stage�
Description of the actions that the person holding the role will have to perform, stage per stage.�
�
�
�
�
Main Pitfalls�
Main difficulties in the role-related actions.�
�
�
�
�
Pointers to relevant parts of the Chic-2 Methodology�
Pointers to different sections of this document that are particularly relevant to the role.�
�
Problem Owner : Business Manager





�
�
�
�Function�
Representative of the company owner of the problem, for instance the head of a department whose process may be improved by an LSCO solution.  The business manager's objective is to ensure that the business he is responsible for is improved with respect to cost, time and/or quality criteria thanks to the LSCO project. He is in charge of all the strategic decisions concerning the project and should therefore be empowered to do this by his organisation. He chairs the project's steering committee.�
�
�
�
�
Skills needed�
Open to “high-tech”/innovative solutions; understanding of the risks.�
�
�
�
�
Actions per stage�
Identification of IT/IS opportunity 


Responsible for this stage of the lifecycle.


Participate in the identification and selection of business practices that may be improved by applying IT/IS techniques.


Assess potential business benefits of implementing a IT/IS solution.


At the end of the stage: Review planned business benefits and risks of the project; decide on the continuation of the project; appoint Project Manager; decide the objectives, planning, time and resources allocation for the next stage.


 


Identification of an LSCO opportunity 


May sponsor technology watch activities on optimisation techniques, on optimisation applications in related fields, and on diffusion of information on optimisation benefits.


In charge of the informal scoping of the proposed LSCO Project.


Refine the business benefits evaluation by doing a first assessment of the expected return on investment (ROI)


At the end of the stage: Review business benefits of the project, risks and progress w.r.t. the project's objectives; decide of the continuation of the project (including choice of buy/make, in-house/out-source, LSCO solution); take decisions concerning the objectives, planning, time and resource allocation for the next stage based on the proposals of the Project Manager and the steering committee.





Exploration of the LSCO opportunity 


Participate in the precise scoping of the LSCO Project.


At the end of the stage: Review business benefits of the project (business case), planning, risks and progress w.r.t. the project's objectives; decide on the continuation of this stage and of the project; take the decisions concerning the objectives, planning, time and resources allocation for the next stage based on the proposals of the Project Manager and the steering committee.





Full requirements study


At the end of the stage: Review planning, risks and progress w.r.t. the project's objectives; decide of the continuation of the project; take the decisions concerning the objectives, planning, time and resources allocation for the next stage based on the proposals of the Project Manager and the steering committee.





Industrialisation


At the end of the stage: Review planning, risks and progress w.r.t. the project's objectives; decide of the continuation of the project; take the decisions concerning the objectives, planning, time and resources allocation for the next stage based on the proposals of the Project Manager and the steering committee.





Delivery / Integration 


Manage any organisational change.


At the end of the stage: Review achievements w.r.t. the project's objectives; decide whether or not the application should be put into operation.





Operation, Maintenance 


Actions: 


Responsible for this stage of the lifecycle.


Leads the final review of the project and assessment of its development process and results. 


Decides on the adaptations/modifications to the LSCO application and its end use.


�
�
�
�
�
Main Pitfalls�
The business manager should clearly understand the business implication of implementing an LSCO solution, particularly with respect to the organisational changes (see section � REF _Ref439750167 \r \h �Error! Reference source not found.�).


Lack of commitment to the project.�
�
�
�
�
Pointers to relevant parts of the Chic-2 Methodology�
Introduction, lifecycle (sections 0 and 1).


Risk assessment and management (section � REF _Ref439750201 \r \h �Error! Reference source not found.�).�
�



�



Problem Owner: Project Manager





�
�
�
�Function�
The Project Manager is responsible for the supervision of the LSCO Project throughout the lifecycle, from the identification of the LSCO opportunity to the final review after the LSCO application delivery and integration. In particular he is responsible for the achievement of the quality, cost and time objectives defined with the business manager. He is a member of the project's steering committee.�
�
�
�
�
Skills needed�
Knowledge of the domain.


Open-minded to “high-tech”/innovative solutions.


Understanding of the principles of LSCO.


Communication (with the project team as well with the business manager), arbitration.


Management: organisation and leadership.�
�
�
�
�
Actions per stage�
Identification of IT/IS opportunity 


The Project Manager is not yet appointed at this stage.





Identification of an LSCO opportunity 


Responsible for this stage of the lifecycle.


Identify Domain Expert, a “champion” (representing the end-users) and, when available, LSCO Expert.


Participate in the scoping and definition of the LSCO Project and produce an informal problem definition.


Participate in the evaluation of potential business benefits.


Investigate choices for solving the LSCO problem: buy a solution “off the shelf”, produce an LSCO application in-house, sub-contract part or all of the project to an external LSCO technology provider.


At the end of the stage: Participate in the review of the stage and submit a proposal covering the objectives, planning, time and resource allocation for the next stage, to the steering committee.





Exploration of the LSCO opportunity 


Responsible for this stage of the lifecycle.


Appoint the project's team.


Assess and manage risks.


Manage the risk-driven process of the stage: decide whether or not more iterations are required to secure an acceptable level of risk regarding the financial, technical and organisational feasibility of implementing an LSCO solution to the business problem identified in the previous stage.


Supervise the production of the initial PDD and PSD.


Produce a business case for the Business Manager.


At the end of the stage: Participate in the review of the stage and submit a proposal for the objectives, planning, time and resource allocation for the next stage to the steering committee.





Full requirements study


Responsible for this stage of the lifecycle.


Manage the risk-driven process of the stage: decide whether or not more iterations are required to collect and refine the requirements of the project and to secure an acceptable level of risk concerning the technical feasibility of implementing an LSCO solution.


Assess and manage risks.


Supervise the production of the definitive PDD and updated PSD.


Fully detail the business case for the Business Manager.


At the end of the stage: Participate in the review of the stage and submit a proposal for the objectives, planning, time and resources allocation for the next stage to the steering committee.





Industrialisation


Responsible of this stage of the lifecycle: ensure that the application is produced with a satisfying level of quality, in time and at the agreed cost.


Supervise the production of the definitive PSD and of the documentation of the LSCO application.


At the end of the stage: Participate in the review of the stage and submit a proposal covering objectives, planning, time and resource allocation for the next stage to the steering committee.





Delivery / Integration 


Responsible for this stage of the lifecycle


Organise the end-users' training.


Supervise installation of the application at the customer's site 


At the end of the stage: Participate in the review of the stage.





Operation, Maintenance 


Contribute to the final assessment of the project in order to ‘capitalise’ on the knowledge and experience gained.





�
�
�
�
�
Main Pitfalls�
Buy/make choice: the Project Manager should carefully quantify the different advantages/drawbacks of buying “off the shelf” software/ producing ‘in-house’ or subcontracting part or all the project to an LSCO technology provider (see sections � REF _Ref439750704 \r \h �Error! Reference source not found.� and � REF _Ref439750716 \r \h �Error! Reference source not found.�).


Overextended LSCO Opportunity-Exploration in order to minimise risks: the project is finalised before a precise evaluation of the project benefit has been done.


Organisation changes not taken into account (see section � REF _Ref439750737 \r \h �Error! Reference source not found.�).�
�
�
�
�
Pointers to relevant parts of the Chic-2 Methodology�
Deep understanding of the introduction, lifecycle, stages (sections “B. Management of the stage”) and roles (sections 0 and 1).


Project Management (section 2), in particular the risk assessment and management section (section 2.1).


Basic knowledge about optimisation techniques (see Bibliography in Annex A).�
�



�



Problem Owner: Domain Expert








�
�
�
�Function�
The Domain Expert identifies and synthesises the requirements for the project. He validates the proposed technical solutions. He is recognised for his deep knowledge of the domain of the proposed LSCO project. During the initial stages of the lifecycle up to the end of the Exploration of the LSCO Opportunity stage, the Domain Expert serves as the representatives of the future end-users of the application. He is a member of the project's steering committee and of the Project Definition Working Group.�
�
�
�
�
Skills needed�
Excellent practical knowledge of the domain.


Open to “high-tech”/innovative solutions.


Understands the limitation of LSCO solutions.


Able to communicate with LSCO specialists as well as with end-users.�
�
�
�
�
Actions per stage�
Identification of IT/IS opportunity 


Participate in the identification and selection of business practices that may be improved by applying IT/IS techniques.


Participate in the assessment of potential business benefits of implementing a IT/IS solution.


Produce an informal definition of the problem.


May be responsible for a technology watch on IT/IS applications in related fields (e.g. benchmarking).


At the end of the stage: Participate in the review of the stage and in the decisions concerning the objectives for the next stage.





Identification of an LSCO opportunity 


Participate in the informal scoping of the LSCO Project.


Specify the general requirements for the application.


Participate in the evaluation of potential business benefits.


At the end of the stage: Participate in the review of the stage and the decisions concerning the objectives for the next stage.





Exploration of the LSCO opportunity 


In charge of explaining the problem and its environment to the LSCO expert.


In charge of expressing the requirements for the optimisation problem.


Participate in the precise scoping of the LSCO Project.


Provide LSCO Expert with test samples.


Validate the technical choices and solutions proposed by the LSCO Expert.


Evaluate organisational changes that will be needed by the LSCO application.


Produce the initial PDD and validate the updates from the LSCO Expert.


Participate in the production of a business case for the Business Manager.


At the end of the stage: Participate in the review of the stage and in the decisions concerning the objectives for the next stage.





Full requirements study


Participate in the analysis and refinement of the requirements for the LSCO application.


At the end of the stage: Participate in the review of the stage and in the decisions concerning the objectives for the next stage.








Industrialisation


Prepare a plan for implementing organisational changes, if needed.


At the end of the stage: Participate in the review of the stage and in the decision whether or not the application should be endorsed by the customer organisation.





Delivery / Integration 


Participate in the implementation of any organisational change.


Promote the LSCO application to the End-Users.


At the end of the stage: Participate in the review of the stage.





Operation, Maintenance 


Participate in the final review of the project and assessment of its development process and results. 


Identify and validate adaptations to the LSCO applications.





�
�
�
�
�
Main Pitfalls�
Disconnection with the End-Users.


Difficulty of communication with the LSCO Expert.�
�
�
�
�
Pointers to relevant parts of the Chic-2 Methodology�
Introduction, lifecycle (sections 0 and 1).


Risk assessment (section 2.1).�
�



�



Problem Owner: End-Users





�Function�
End-Users are the persons who will use the LSCO application when completed. They express requirements for the application and participate in its tests and validation. Representatives of End-Users (“Champions”) are members of the Project Definition Working Group.�
�
�
�
�
Skills needed�
Open to innovation and changes.�
�
�
�
�
Actions per stage�
Identification of IT/IS opportunity 


May participate in the identification of business practices that can be improved by applying IT/IS techniques.





Identification of an LSCO opportunity 


End-Users are not directly involved in this stage of the lifecycle. 





Exploration of the LSCO opportunity 


End-Users are not directly involved in this stage of the lifecycle. However, they should  be consulted by the LSCO Expert for analysis of current business practices. 





Full requirements study


Express all the requirements for the LSCO application. They should be particularly careful with the requirements for interaction with the LSCO application (GUI, response time, possibility of getting an intermediary result when the computation is stopped, possibility of changing the solution proposed by the application, comfort of use, robustness, etc.).





Industrialisation


Participate in tight relationship with the LSCO team to test and validate the LSCO application. Explain problems encountered during tests.





Delivery / Integration 


“Champions” promote the use of the LSCO applications.


Receive training for the efficient use of the LSCO application.


Validate the documentation for using the LSCO application.


Implement organisational changes, if needed.


Validate the integration of the LSCO application in its working environment. 





Operation, Maintenance 


Use the LSCO application. 


Identify adaptations, bug-fixes needed for the LSCO applications.


�
�
�
�
�
Main Pitfalls�
Reject changes in their working organisation and habits.


Lack of support for the project's objectives.


Difficulty of communication with the LSCO team. 


Lack of training for using the LSCO application.


�
�
    �
�
�
Pointers to relevant parts of the Chic-2 Methodology�
End-Users should be informed very early in the project of the objectives and specificities of the LSCO project and of the potential changes that may affect their working habits. These should be adjusted to their well-founded qualifications, if possible,  by the Business Manager, Domain Expert or LSCO Manager. �
�



�



Problem Owner: IS Department











�Function�
The IS Department is in charge of the information system inside the problem owner's organisation. It expresses the requirements for a smooth integration of the LSCO application into its operational environment, particularly concerning the feasibility of interfaces with related systems. It ensures consistency of the IS strategy of the problem owner's organisation and the operability of the LSCO application. IS participates in the Problem Definition Working Group. 


Depending on the importance of the integration of the LSCO application / module in the problem owner's IS, the IS Department may also be a member of the project steering committee.�
�
�
�
�
Skills needed�
Open to “high-tech”/innovative solutions.


Acceptance of “foreign” application/modules.�
�
�
�
�
Actions per stage�
Identification of IT/IS opportunity 


Participate in the identification and selection of business practices that may be improved by applying IT/IS techniques.


Participate in the assessment of potential business benefits of implementing a IT/IS solution.


May be responsible for a technology watch on IT/IS applications in related fields (e.g. benchmarking).


 May be responsible for a systematic scanning of business practices to identify those suitable for improvement with IT/IS techniques. 





Identification of an LSCO opportunity 


Specify the global requirements related to the information system: place of the LSCO application/module in the global IS, data availability, IT norms used in the company, technical choices based on internal expertise, etc. This should also take into account any future evolution of the IS.





Exploration of the LSCO opportunity 


Give advice concerning the architecture of the LSCO application.


Provide data sets for tests if available in the IS.





Full requirements study


Participate in the Problem Definition Working Group to refine all the IS-related requirements (third part of the PDD).


Industrialisation


Prepare the integration of the LSCO application / module into the IS by supervising adaptations to existing related applications or IS projects, where necessary.


At the end of the stage: Participate in the review of the stage and in the decision whether or not the application should be endorsed by the customer organisation.





Delivery / Integration 


In charge of the integration of the LSCO application / module in the IS.


Test integration and ensure that the LSCO application can be operated within the IS. 





Operation, Maintenance 


Ensure that the LSCO application is operating correctly within the IS.


Participate in the identification of adaptations needed for the LSCO applications and document them.


Participate in the final review of the project and assessment of its development process and results.


�
�
�
�
�
Main Pitfalls�
Lack of trust in the LSCO technology provider's skills.


Lack of commitment to the project.�
�
�
�
�
Pointers to relevant parts of the Chic-2 Methodology�
Introduction, lifecycle, stages (parts “B. Management of the stage”), roles (sections 0 and 1).


Basic understanding of principles of optimisation techniques (see Bibliography in Annex A).�
�



�



LSCO Technology Provider: LSCO Team Manager











�Function�
The LSCO Team Manager is the representative of the LSCO technology provider involved in the project. He promotes an LSCO solution and ensures that the quality, cost and time objectives assigned to the LSCO technology provider and defined with the Project Manager are achieved. He supervises and co-ordinates all the actions of the LSCO Expert and the LSCO Team during the project. 


If the LSCO technology provider is part of the same organisation as the problem owner, he is a member of the project's steering committee. If an external provider, the LSCO Team Manager's participation in the project's steering committee will depend on the policy of the company, but is recommended.�
�
�
�
�
Skills needed�
Knowledge of LSCO techniques.


Communication skills (with all the members of the project whether on the problem owner side or on the LSCO technology provider side), arbitration skills.


Management: organisation and leadership.


If possible, knowledge of the domain.�
�
�
�
�
Actions per stage�
Identification of IT/IS opportunity 


The LSCO Team Manager is not involved at this stage.





Identification of an LSCO opportunity 


Interlocutor of the Business Manager and Project Manager.


Understand the business objective of the problem owner (a small gain in productivity may be irrelevant or crucial, an improvement in working conditions may be a luxury or a key progress factor, etc.).


Promote LSCO techniques and solutions.


Participate in the initial evaluation of the suitability of implementing LSCO techniques for the problem.


Participate in the evaluation of potential benefits.


At the end of the stage: participate in the discussions with the Project Manager on the objectives, planning, time and resources allocations for the next stage.





Exploration of the LSCO opportunity 


Interlocutor of the Business Manager and Project Manager.


Promote the proposed LSCO solutions for the identified LSCO opportunity to the Business Manager.


Assist the Project Manager on the decisions concerning the management of the risk-driven process, in order to reduce risks below a threshold acceptable by the problem owner and the LSCO technology provider.


Appoint the LSCO Team.


At the end of the stage: participate in the discussions with the Project Manager on the objectives, planning, time and resources allocations for the next stage.





Full requirements study


Interlocutor of the Project Manager.


Organise and manage the LSCO team.


Participate in the decisions concerning the management of the risk-driven process of the stage in order to achieve an acceptable level of detail for the problem definition and of risks concerning technical feasibility of implementing an LSCO solution.





At the end of the stage: participate in the discussions with the Project Manager on the objectives, planning, time and resources allocations for the next stage.





Industrialisation


Interlocutor of the Project Manager.


Manage the LSCO team to produce the LSCO application with a satisfactory level of quality, in time and at the agreed cost.


At the end of the stage: participate in the discussions with the Project Manager on the objectives, planning, time and resources allocations for the next stage.





Delivery / Integration 


Interlocutor of the Project Manager.


Manage the LSCO team.


Participate in the promotion of the LSCO application to the End-Users.





Operation, Maintenance 


Interlocutor of the Business Manager for the maintenance of the LSCO application.


Assess the project its process and results for the LSCO technology provider.


�
�
�
�
�
Main Pitfalls�
Lack of flexibility for managing the LSCO Expert and Team.


Lack of understanding of the business problem. �
�
�
�
�
Pointers to relevant parts of the Chic-2 Methodology�
Deep understanding of the introduction, lifecycle, stages (parts “B. Management of the stage”) and roles (sections 0 and 1).


Project Management (section 2), in particular the risk assessment and management (section 2.1).


Good understanding of the process and risks associated with the technical activities: Problem Definition, Design, and Implementation (sections 3, 4, and 5)


Good knowledge about optimisation techniques (see Bibliography in Annex A).�
�



�



LSCO Technology Provider: LSCO Expert











�Function�
The LSCO Expert is in charge of providing to the project the expertise on optimisation techniques and applications that will guarantee the best match between the proposed technical solutions and the requirements of the problem owner. He is a senior member of the LSCO technology provider, with up-to-date knowledge of research in optimisation and, if possible, of applications in domains related to the considered problem. �
�
�
�
�
Skills needed�
Excellent knowledge of LSCO techniques (senior engineer).


Problem modelling skills (i.e. ability to translate practical knowledge into a model)


Knowledge of the domain.


Inquiring mind.


Creativity.


Communication (with the Domain Expert and the Project Manager).�
�
�
�
�
Actions per stage�
Identification of IT/IS opportunity 


The LSCO Expert is not involved at this stage.





Identification of an LSCO opportunity 


Understand current practice: success cannot be achieved if the problem owner does not believe the LSCO expert does care about and understand the way the business is operated. A wealth of expertise is hidden in the current practice that cannot be wasted.


Identify and understand problems with the current practice. The problem may be quantitative (measurable loss of efficiency) or qualitative. Experience indicates that the problem may be one of the following: qualitative, but of enormous concern for the client, or quantitative with a probable improvement inversely proportional to the awareness of the client.


Understand initial problem definition. 


Understand the business objective of the problem owner (a small gain in productivity may be irrelevant or crucial, an improvement in working conditions may be a luxury or a key progress factor, etc.).


Investigate existing LSCO solutions in related fields.


Perform an initial evaluation of the suitability of implementing LSCO techniques for the problem or part of it. Briefly, analyse the technical feasibility and estimate potential gains relevant to the business practice. This may require a quick design and prototyping of a (very) simplified solution of the problem.


Participate in the promotion of LSCO techniques and solutions. This may require a quick design and prototyping of a (very) simplified solution of the problem in order to convince the problem owner.


May participate in a systematic scanning of business practices to identify other LSCO opportunities.





Exploration of the LSCO opportunity 


Analyse, with the Domain Expert, the problem and its environment in order to fully understand the complexity of the study. Focus on risky parts of the problem definition. Quick prototyping may be needed to choose between differing requirements.


Participate in the precise scoping of the project.


Identify risks and take part in their management with the Domain Expert and Project Manager.








Investigate the technical feasibility of an LSCO solution. This includes:


Analysis of data sets.


Design of an initial solution to the problem.


Ensuring the technical feasibility of risky parts of the solution by refining their design and doing some prototyping.


Ensuring its validation with the Domain Expert.


Assist the Project Manager on the decisions concerning management of the risk-driven process of the stage in order to reduce risks below a threshold acceptable by the problem owner and the LSCO technology provider.


Update the initial PDD.


Produce the initial PSD.


Promote the proposed LSCO solutions to the Business Manager (this may include quick-prototyping).


Explain technical choices to the LSCO Team.





Full requirements study


The LSCO Expert is not involved in this stage. He may however be consulted for technical support by the LSCO Team Manager or the LSCO Team in case of design problems.





Industrialisation


The LSCO Expert is not involved in this stage. He may however be consulted for technical support by the LSCO Team Manager or the LSCO Team in case of design problems.





Delivery / Integration 


The LSCO Expert is not involved in this stage. 





Operation, Maintenance 


The LSCO Expert is not involved in this stage. 


�
�
�
�
�
Main Pitfalls�
Disconnection from the ‘real’ problem.


Lack of global vision on the problem's environment.


Too much specialisation in a given LSCO technique. 


Difficulty of communication with the Domain Expert.�
�
�
�
�
Pointers to relevant parts of the Chic-2 Methodology�
Good understanding of the introduction, lifecycle, stages (sections “B. Management of the stage”) and roles (sections 0 and 1).


Risk assessment and management (section 2.1).


Deep understanding of the process, guidelines and risks of the three the technical activities: Problem Definition, Design, and Implementation (sections 3, 4, and 5)


Up-to-date knowledge about optimisation techniques and applications (see Bibliography in Annex A).�
�



�



LSCO Technology Provider: LSCO Team








�


Function�
The LSCO Team is composed of engineers with special skills in optimisation techniques or experienced in development of an LSCO project environment. It may include specialists in requirements capture, designers of LSCO applications, developers of LSCO algorithms, and software engineers. The team is in charge of the refinement of the project's requirements, the extension of the design decided by the LSCO expert during the Exploration of the LSCO Opportunity stage and the building and delivery of the industrial LSCO application.�
�
�
�
�
Skills needed�
Practical knowledge of LSCO techniques.


Knowledge of the domain.


Inquiring mind.


Communication (with the Domain Expert and End-Users).�
�
�
�
�
Actions per stage�
Identification of IT/IS opportunity 


The LSCO Team is not involved at this stage.


 


Identification of an LSCO opportunity 


The LSCO Team is not involved at this stage.





Exploration of the LSCO opportunity 


The LSCO Team may assist the LSCO expert, particularly for the development of prototypes and for all the actions that do not need a high level of expertise.





Full requirements study


Understand the initial PDD and PSD produced by the LSCO Expert.


Participate in the capture and analysis of requirements (see section � REF _Ref439750941 \r \h �Error! Reference source not found.�).


Ensure the technical feasibility by updating the design (Solution Design activity, see section 4) and, if needed, by prototyping (Implementation activity, see section 5).


Produce the final PDD.


Update, if necessary, the PSD.





Industrialisation


Complete the design and implementation of the LSCO application.


Code and test the LSCO application. 


Supervise the validation by End-Users 


Produce the final PSD.


Produce the application documentation.





Delivery / Integration 


Participate in the integration of the LSCO application in the Problem Owner information system.


Train End-Users.





Operation, Maintenance 


Adapt the LSCO application based on the End-Users and IS Department demands.


�
�
�






�
�
Main Pitfalls�
Disconnection with the industrial reality.


Lack of global vision on the problem's environment.


Difficulty of communication with the Domain Expert and End-Users.�
�
�
�
�
Pointers to relevant parts of the Chic-2 Methodology�
Good understanding of the introduction, lifecycle, stages (sections “B. Management of the stage”) and roles (sections 0 and 1).


Risk assessment section (section 2.1).


Deep understanding of the process, guidelines and risks of the three technical activities: Problem Definition, Solution Design, and Implementation (sections 3, 4, and 5).�
�



�



Summary: level of involvement of roles per stages 


��


Summary: level of involvement of roles per activity 





��


�
��









Esprit Project 22165 – D3.4	The Chic-2 Methodology for Combinatorial Applications - Engineering for Optimisation Projects








Project Life Cycle		� PAGE �1.40�





Esprit Project 22165 – D3.4	The Chic-2 Methodology for Combinatorial Applications - Engineering for Optimisation Projects





Esprit Project 22165 – D3.4	The Chic-2 Methodology for Combinatorial Applications - Engineering for Optimisation Projects





Project Life Cycle									� PAGE �42�





Esprit Project 22165 – D3.4The Chic-2 Methodology for Combinatorial Applications - Engineering for Optimisation Projects





Project Life Cycle		� PAGE �43�











