Dr Uwe Kuehne 
  
Dr Colin Hamilton 
  
Dr Stefan Brueggemann 
  
INTRODUCING AGILE METHODOLOGY INTO ADVANCED SYSTEMS ENGINEERING TRAINING Regular paper for ERTS 2020 in Toulouse

Keywords: Agile Methods, Systems Engineering, Systems Engineering Training Program, Highly complex Systems, Backlog Management, Story Mapping, Minimum viable Product, Scrum Process Execution

Agile methods are today very well established in S/W engineering (e.g. [START_REF] Brüggemann | ESA): Challenges and opportunities for Software Product Assurance with the introduction of Agile methods[END_REF], [START_REF] Brüggemann | Status of Agile ECSS Handbook, ESA SWPA Workshop[END_REF]). Because they have proven to be so effective, many companies are now working to extend the agile approach to systems engineering (e.g. [LM]). In Airbus Defence and Space, this is being done with specific training courses supported by coaches in those projects using the agile methodology. In addition to these general measures, Airbus Defence and Space has recently introduced agile methods into its flagship Systems Engineering Qualification (SEQ) course for advanced systems engineers. This program consists of training modules and accompanying (real) projects. In this paper, we will present how we integrated agile methods:  in the training modules and  in the projects. Furthermore we will explain:  Which agile elements we used and why  What preparations were needed  What experience we gained  Our conclusions and Way Ahead for future SEQ programs 1 AIRBUS DEFENCE AND SPACE PROJECT / PRODUCT CHARACTERISTICS The portfolio of Airbus Defence and Space consists of manned Military Aircraft, Unmanned Aerial Systems, Communication and Information Systems, Border Security Systems, Satellites and Orbital Systems. All of these Systems have common characteristics that make a transition from classical SE methods to agile SE methods particularly challenging:  High system complexity  Stringent certification requirements  Long system lifetime  Development spread between sites and countries  Development currently based on wellestablished and highly formalistic processes Despite these challenges, Airbus Defence and Space believes that the benefits promised by agile methods outweigh the difficulties of implementing them. Teaching and preparing our systems engineers how to solve these difficulties is one of the most important tasks of our SEQ program.

AIRBUS DEFENCE AND SPACE SYSTEMS ENGINEERING QUALIFICATION PROGRAM (SEQ)

The Airbus Defence and Space Systems Engineering Qualification Program is a training program for mid-career engineers with around 7 to 10 years of professional experience. Participants are drawn from all of the Airbus Defence and Space sites located throughout Europe.

The main purpose of this program is to prepare our most talented engineers to take the responsibility for components or disciplines within major projects.

The program is embedded in a larger Learning Path for Systems Engineers (a sequence of trainings and programs) that covers a career time frame from about 3 years to 20 years of professional experience. This strong focus on technical program management and advanced systems engineering techniques generates a common basis and understanding among the systems engineers passing through the SEQ course. Our expectation is that they will then act as multipliers and spread this understanding into the remaining SE community within Airbus Defence and Space.

We believe that it is essential for our systems engineers to have a good understanding of all technical aspects of their projects. Only then will they be able to make correct decisions when discussing problems and solutions with their specialist engineers. To ensure that this is the case, we train our SEQ participants in what we call "Systems Engineering Specialities". Accordingly, the Defence Group is briefed on defence-related Specialities:

 Overall Aircraft Design & Flight Physics  Aircraft Certification & Qualification  Image Processing & Multi Source Integra- tion  etc.
while the Space Group is briefed on spacerelated Specialities:

 Spacecraft System Design  Satellite & Spacecraft Propulsion  Extra-terrestrial Science & Earth Observa- tion  etc.
In total, the students receive around 185 hours of lectures in addition to Project Work and Events, Reviews and Administrative Meetings. Fig. 3 shows how this time is distributed between the various topics in the SEQ. 

EXPECTATIONS AND GOALS

3 For reasons that we will explain in Para. 7.5, our assessment of how well the students had achieved the goals set out in Para. 3.3 was largely subjective. It was based on three major reviews with defined deliverables held at intervals of about four months. The approach we took was as follows:  Evaluate Goal 1 -Learn Agile/Agile Manifesto and Goal 2 -Understand the method: At the start of each review, the Review Boards were briefed on team behaviour and progress by the project sponsors and the resident coaches. Here, we were particularly interested in how thoroughly the agile teams had learned and understood the method.

 Evaluate Goal 3 -Apply the agile method:

The Review Boards evaluated documents prepared by the project teams in advance of the project reviews. These documents cover all major aspects of the SE process and allowed us to see how the students had applied agile to their tasks. Different documents and tasks are covered in the three reviews, which also allowed us to see how the students had broken their project tasks down and how they had built on previous work to revise their approach.  Evaluate Goal 4 -Analyse the Project and Goal 5 -Evaluate sub-task approach: In each review, the project teams made detailed presentations of their project status. Together with the documents mentioned above, this allowed us to see how the students had structured their project, how they had planned their time and resources, where they had placed their priorities and what progress they had made. Following the presentations, the Review Boards asked each team clarification questions to gauge how well the team had understood their task and the SE methods they were applying. The Review Boards gave the teams specific feedback on their progress together with recommendations for corrections and further work. Following the feedback, the teams were encouraged to ask questions of their own, which gave us additional insights into the training effectiveness.  Goal 6 -Create the Solution: During the three design reviews, the RB monitored the emerging solution to ensure that the teams were on-track. In the "Final Event", the teams present their completed project to Airbus Defence and Space senior management representatives. This is the last piece of information used by the SEQ design board to evaluate the achievement of the learning goals. This approach as described above was also used to evaluate the goals of the SEQ Design Board.

IMPLEMENTATION STRATEGY

Airbus Defence and Space is itself in the early stages of transitioning between documentcentric and agile systems engineering. Because of this, the SEQ Design Board decided to implement agile methods following an iterative approach consisting of:  Lectures on agile methods for all SEQ students  Providing agile training for all SEQ stakeholders (Sponsors, Review Board members)  Providing guidelines to show how agile methods (like time boxing and backlog management) can be applied in traditional projects  Performing two (of typically six) SEQ projects using the agile approach, with the remainder using traditional SE methods. This approach was chosen to start small and to gather experience with the agile content  Creating an agile process tailored to the SEQ program for the two agile teams

AGILE ELEMENTS IN THE TRAINING MOD-

ULES

There are six training modules in the SEQ during which the participants come together for one week at a single site. The modules consist of lectures on various systems engineering topics combined with free slots for project work.

In order to introduce Agile Methodology basics to the students, we reviewed the existing SEQ curriculum to:  Identify available free slots that could be used to present agile methods  Find a balance between the classical content in the SEQ and the new material covering agile methods  Define a prioritized list of agile elements that could be presented under the given restrictions With these boundary conditions, we decided to introduce agile elements into the training modules as follows: Firstly, we explained the rationale for the agile approach (cf. Para.3.1), so that the partici-pants could understand why agile methods are important and why they were introduced into the SEQ. Secondly, we introduced definitions used in agile methods to the participants together with first concrete examples of how they are being implemented in the Company. This included a presentation of the Agile Manifesto [AM] covering the principles:  Individuals and interactions over processes and tools  Working products over comprehensive documentation  Customer collaboration over contract negotiation  Responding to change over following a plan The Agile Manifesto is the foundation for agile ways of working. For the SEQ, we felt that it was important to train the students to thoroughly understand this manifesto and for them to discuss its benefits, implications and drawbacks in detail. The Agile Manifesto presentation was combined with agile values and principles such as empowerment, transparency and visibility. Business aspects are a key part of the SEQ training program, so agile methods like Lean Start-up and the concept of creating Minimum Viable Products (MVPs) were also introduced. Thirdly, agile methods obviously have an impact on most of the classical Systems Engineering disciplines that are taught in the SEQ. Examples are Contracting, Quality, Configuration Management, Model Based Systems Engineering and many others. In the agile briefings, these impacts were highlighted and the presenters of these disciplines were also asked to address agile methods in their dedicated lectures. Finally, we introduced the concrete processes that make up the agile mind-set to the SEQ participants. Here, we focussed on the most popular methods, namely Scrum [Scrum], Scrum of Scrums [SoS], Kanban [Kanban] and SAFe [Safe]. Special attention was given to roles like Scrum Master and Product Owner, artefacts like sprints and backlogs, and cere-monies like planning meetings and retrospectives. Time slots for project work are normally used by the teams to apply the content of the lectures to their projects. In addition to delivering formal briefings, the agile coaches also supported the agile teams during their project work as described in the next section.

AGILE ELEMENTS IN THE PROJECTS

In the 2018 and 2019 SEQ courses, two out of six projects in each year were selected for implementation with agile methods. Project selection was done in close cooperation with the project sponsor since it was crucial that the sponsor supported the agile approach. This ensured that project expectations were harmonized between the sponsor, the SEQ design team and the participants.

The kick-off and project initialization phase in the SEQ used to introduce basic agile methods into the projects, to understand the task, create a vision, define a team charter and other points as follows:

1. Project goal and vision: The overall vision of the project was discussed, and different concepts of scoping, de-scoping, prioritizing and gathering user needs were trained and applied 2. Scrum roles: The teams were made familiar with the typical Scrum roles like Scrum Master, Product Owner, and Development Team and given a dedicated coaching to apply them. 3. Scrum-like process: The main meetings, such as planning, stand-ups, backlog grooming, sprint demos and retrospectives were presented, applied and tailored to the project specific needs. 4. Team Charter: The team charter highlighted how the scrum roles are assigned, e.g. rotating them in the teams so that everybody can experiment with them. Working concepts like using visual management tools, concepts of push vs. pull, creating generalists or specialists were introduced here. 5. Backlog: An initial backlog was created using user stories and epics. These were estimated and prioritized using standard estimation techniques. It was important to train that this had to be done in cooperation with the project sponsor and groomed regularly. 6. Release planning: An initial release plan was created out of the established backlog to plan the number, order and content of iterations. 7. Minimum viable product (MVP): The MVP concept was explained to illustrate that the agile approach can produce not only documentation but also usable results in an early project stage. As a first step, the teams had focus on the highest priority items to discuss what "something most viable" would be for the project sponsor. 8. Review tailoring: The SEQ project work normally includes three classical reviews. During these reviews, the students present the status of their projects together with supporting documentation. This is of limited value when using agile methods, so for the agile projects it was important to tailor the review approach and the associated review items. As mentioned in Para.5, the Agile Manifesto was introduced to all of the students in the training modules. In the case of the agile teams, it was covered again in much greater detail since these teams had to learn how to apply it in their projects. The SEQ contains lectures on many aspects of systems engineering such as risk management, quality management, configuration management, contracting, safety and so on as described in Para. 5. For many of these domains, we explained to all of the SEQ students how they can change when applying agile methods. Those students in the agile projects then had to create solutions for these topics in their projects. Finally, we also introduced agile techniques like design thinking, open space formats, world cafes, self-organization and others into the agile projects.

EXPERIENCE TO DATE

EXPERIENCES WITH AGILE ELEMENTS IN THE TRAINING MODULES

Fitting agile methods into the SEQ was quite challenging since the course was already densely packed and we were not able to extend the duration. To make room for Agile, we therefore had to shorten other topics or remove them entirely.

In 2018, we found that none of our students were really familiar with agile methods, so as a first step we decided to give them all just one introductory lecture. We further tested our approach by training Agile "hands-on" in two of the six SEQ projects. At the end of the program we gave all of the students an overview on how to apply agile methods in classical waterfall projects.

As the 2018 course progressed, we quickly realised that the impact of agile methods on the other lectures was far larger than we had originally expected. Because of this, we greatly increased the agile content in the 2019 SEQ. Instead of just treating it like an add-on during project initialisation of the agile projects, we integrated it completely. This tighter approach did however, lead to the disadvantage that we had to invest additional effort to train both agile and classical SE methods in parallel.

Following this experience, we decided to redesign the next SEQ course in 2020 to be completely based on Agile. Only agile methods will be taught and all of the projects will follow the agile approach. A first estimate showed that we will have to include about 15 hours on agile methods in the 2020 SEQ. In parallel we made a more detailed analysis of the remaining SEQ lectures to determine if further changes were needed to implement the all-agile approach. In total, we found that about 20 lectures would be strongly affected. We contacted the lecturers to make them aware of the SEQ redesign and to discuss with them how they should adapt their lecture content. Since more than 80 of our lecturers come from within the company, they were also able to update us on the im-plementation of Agile within Airbus Defence and Space. As a consequence the evolution of the SEQ program concerning technologies, processes, methods and tools is always in line with the evolution in the Engineering organization. What we found was that many departments such as Legal, Finance and Quality Assurance are currently working to adapt their processes and ways of working to the agile approach.

In this context, management of and relations with our principle governmental customers seem to be the biggest issues we are facing during our transition to agile methodology. This is because these customers are more used to specification fulfilment rather than being deeply involved in the responsibility for design decisions.

Clearly, we must reflect this customer attitude in the SEQ and train our internal customers (the project sponsors), to behave accordingly. We are still considering how to do this in the best way since it is currently far from certain how our customer community will react to agile-based projects in the future.

EXPERIENCES WITH AGILE ELEMENTS IN THE SEQ PROJECTS

In 2018, the general briefings on Agile were received with much interest but we did not see that the students in the "conventional" project groups attempted to apply these methods in their projects.

On the other hand, we were impressed with how fast both agile teams were able to learn the methods and how quickly they able to apply them. It was however very clear that this was only possible due to the intensive and expert coaching they received.

During the year-long SEQ, we often found that it was important to repeat the message that the agile way of working implies continuous (re-) planning to properly reflect sponsor feedback. We stressed that this feedback, gained in sprint demos or the formal reviews, should be welcomed and can influence the backlog, planning and architecture of the overall solution.

At the end of the SEQ 2018 we compared the outcomes of the "conventional" projects with those of the "agile" projects. Based on our evaluation methods, what clearly emerged was the higher degree of team empowerment and the continuous self-reviewing in the agile projects. These aspects, together with the value-based task sequencing, allowed the agile teams to produce concrete results faster once the initial learning phase had been completed.

In 2019, we observed that the two agile teams perceived the task of implementing agile methods in quite different ways. Whereas Team A embraced the concept enthusiastically from the start, Team B was more reluctant and questioned the basic viability of the approach. This was particularly apparent in the following areas:  Agile Mindset (i.e. how the Agile Manifesto and its principles were understood and accepted by the teams)  Adherence to the scrum-like process (how the teams applied the Scrum-like process described in Para. 6)  Agile project management (especially goal/vision, release planning, Scrum roles, backlog management and MVP as trained in the modules) When we looked at the way Team A dealt with these points, we noted the following:  Agile Mindset: The team fully embraced the agile mindset. For example, they greatly appreciated the value of retrospectives as a means of continuous improvement, frequently requesting training in new retrospectives and applying them regularly. They also liked the concept of "PULL" instead of "PUSH". All in all, the team performed well, had a good team spirit, common goals and shared their knowledge with each other.  Adherence to Scrum-like process: Team A tailored their approach by using Sprints, nominating a "Scrum Owner" (who acts both as Scrum Master and Product Owner), but they chose not perform Sprint planning, reviews, and other Scrum ceremonies. We considered this to be a good compromise, since these ceremonies were not useful in the frame of this particular project.  Agile Project Management: The team was greatly impressed by the benefits of user story creation, prioritization, estimation, and release planning. They also used these tools when communicating with their sponsor. When we compared how Team B had dealt with these three topics, we noticed some significant differences:  Agile Mindset: When the project started, Team B was initially reluctant to accept the agile mindset, seeing it as more of a burden than a benefit. Their attitude changed later, with some of the team members even asking for support in their regular company projects. This suggested that our concept of creating "influencers" has been successful. Compared with Team A, Team B did not really form an integrated team, preferring instead to allocate their project tasks to the individual members.  Adherence to Scrum-like process: This was not really done. For example, whereas we felt that the concept of timeboxing could have helped them, they chose not to apply it.  Agile project management: Team B made good use of agile concepts including scoping/de-scoping, user stories, epics and MVPs like models, simulations, and prototypes. They learned a lot from the MVPs, and their user stories helped them to modularize their system and selectively detail the parts they felt were most important. This team also created very good traceability from Epics to User Stories, Functional Requirements and System Design. By the end of the projects, the two teams had tailored their respective approaches to agile quite differently, but in a way that worked well for both of them. We believe that the differences in their approaches are due to the completely different nature of the Defence and Space business areas and reflect reality in the Company itself.

EXPERIENCE WITH THE AGILE MANIFESTO

In addition to the agile elements mentioned above, the teams also applied the Agile Manifesto in their project work. The principle of "responding to change over following a plan" proved to be very useful since it allowed the teams to cope with the changing expectations of their sponsors as the projects progressed. They found it was easier to respond to these changes by creating an overall plan with more detail for near-term iterations and less details for later iterations. Providing "working products over comprehensive documentation" was perceived as challenging because the teams first had to learn what the initial working products should look like for their specific project. As time went on however, we observed that they became proficient at working with user stories and creating products for them. This was a very good way of stimulating sponsor feedback during demos. With regard to documentation, the Review Boards expected pre-defined documents specifically tailored to the agile projects. What we saw was that the teams needed quite some time to understand what they should deliver and what not. Following this experience, we decided to revise our definitions for deliverable documents in the all-agile 2020 SEQ curriculum. "Individuals and interactions over processes and tools" was understood and applied very well by the agile teams. "Customer collaboration over contract negotiation" was understood by the teams to mean frank discussions with the sponsors regarding project objectives followed by adaptations where necessary. This was implemented by defining user stories and prioritizing them together with the sponsor.

EXPERIENCES WRT. REVIEW BOARDS AND PROJECT SPONSORS

As we were at the very beginning of the implementation of agile methods within the company, most of the Review Board members and the Projects Sponsors only had a very limited knowledge of agile methods. We provided the Review Board members with agile training before executing the first project review. We also found that continuous support from the agile coaches was very helpful during the preparation and execution of the reviews. The agile project teams requested more exchange with the Review Board as well as more frequent but shorter reviews. This led us to question whether having just three reviews during the project execution time will be sufficient in an all-agile SEQ. More intensive customer interaction is, after all, a central feature of the agile approach.

Currently we see no way to fulfil this requirement due to the limited availability of the Review Board members. To mitigate this issue, we have asked the Project Sponsors to meet with their project teams more often and to give them more frequent feedback.

FACTORS INFLUENCING LEARNING ASSESS-MENT

Ultimately, our assessment of the learning effects was based on how well the teams had completed their projects. In the 2018 and 2019 SEQ courses we specifically wanted to see if the agile projects were more or less successful than the waterfall projects. We believe that we were able to do this, but for completeness we would like to point out some of the difficulties we encountered:  Projects are different in terms of scope, complexity and familiarity to the participants  Random composition of the teams and their expertise  The considerable freedom given to the teams to tailor their projects When we made our assessment we were very much aware of the above problems. On balance however, we reached the conclusion that our concept for incorporating Agile into the SEQ had worked well and that we should proceed to the next step of running all projects in Agile.

FURTHER OBSERVATIONS

In addition to the experience we noted in the previous paragraphs, we would like to pass on some more anecdotal feedback from the students themselves. When reading these comments, we should remember that they were trying Agile for the first time. Typical remarks were:  "Agile is good for software, but it is hard to adapt to hardware"  "The procedure of Sprint Planning, timing etc. is too rigorous; too fast, too stressful. The process should not be strictly applied"  "Hard to really complete items properly; we had to return to them every time we started the next one"  "Hard to maintain a fixed schedule because the team members come from different sites"  "Learning the process was a burden, but only at the beginning"  "Really liked the focus on the 'User Point of View'"  "Continuous adjustment in project was very good"  "In real life, the Space business area has a much closer relationship with the Customer than the Defence business area"  "Not sure how Agile will work in very large projects"  "Acceptance of process varied widely among team members" Although somewhat unstructured, we found this feedback very valuable for our further planning.

FULFILLMENT OF EXPECTATIONS

IN AIRBUS DEFENCE AND SPACE SEQ PRO-

JECTS

In Para. 3.1 we listed the expectations of Airbus Defence and Space with respect to the introduction of agile methods. Of course we are not able to do an evaluation for the overall company, but we will try to make some remarks with respect to our experience in the SEQ training program.

We would like however to stress that the SEQ project environment is a special one as described in chapter 7.5.  Faster time-to-market: In 2018, for the first time in the SEQ, one of our agile projects produced a component that could be integrated and work in a real system. Based on this experience we are convinced that the agile approach will help us to shorten timeto-market even if the capabilities generated will not be the final ones.  Lower development costs: As the SEQ projects do not cover the complete development cycle it is not possible to do an evaluation of this expectation.  Easier entry into new markets: This is out of Scope for SEQ.  Improved customer relations by demonstrating continuous, visible and testable development progress: This is something we observed in our projects. The agile projects were able to show to the sponsor a continuous output as opposed to a complete solution at the end of the project.

 Concentration on finding and improving what works:

We observed a greater focus on finding what works through the MVP approach. Several different types of MVP were defined in the projects, such as Matlab models, 3D printed prototypes, GUI mock-ups, and Hardware breadboards.  Rapid reaction to changing customer requirements: This is something we actually observed in one project. The Project Sponsor (Customer) changed the focus of the project halfway through the course. Despite this, the project team was able to follow the change and still come up with a viable result.  Early detection and correction of design errors: We did not observe this situation in the SEQ projects.  Closer and more frequent communications within distributed development teams: While we saw this happening, we also saw that the SEQ structure prevents the team members from interacting as frequently as they wished. To improve this situation, we will adjust the SEQ curriculum in 2020 to allow for more discussion time.  Improved team motivation by reducing unproductive documentation: All SEQ teams were highly motivated. We did however observe that the agile teams were more focused from the start on tangible outputs rather than documentation.

IN THE SEQ PROGRAM

In Chapter 3.2 we listed our expectations with respect to the SEQ Program.  Align our Systems Engineering training with changes to company engineering practice: Currently, the introduction of agile methods in the SEQ is mainly based on the Airbus Defence and Space engineering strategy. In order to ensure that we are fully synchronised with this strategy, we are coordinating directly with the organisational unit within the Company that is responsible for implementing Agile. Examples of this coordination are that the curriculum for SEQ 2020 was defined together with this unit and that they also supply most of our agile coaches.  Maintain our competitive edge by educating our best system engineers in state-of-theart ways of working: Systems Engineering is considered to be a key competence within Airbus Defence and Space. In 2019, Systems Engineering had one of the highest priorities in the Competence Development Plan. The planned SEQ re-design is embedded in the overall activities of the Company related to Systems Engineering.  Turning these engineers into influencers who can bring the learned agile methods to their sites, domains, and projects to spread the agile mind-set and experience: We are confident that this will happen and have already seen small examples of it working (see also Para. 7.2)  Ensure that our Systems Engineering education stays ahead or at least keeps pace with the SE transformation in Airbus Defence and Space: This goal will be met by the curriculum for the SEQ 2020 and the subsequent updates.

FULFILLMENT OF STUDENT LEARNING GOALS AND SEQ COURSE GOALS

Based on the student Learning Objectives defined in Para. 3.3, we can report that the agile project teams in SEQ 2018 successfully passed all reviews and the Final Presentation. To date, the agile project teams in SEQ 2019 have successfully passed all three reviews. The Final Presentation is scheduled for December 2019 and we expect that this too will be successful. Our overall conclusion is that the students have achieved all the learning objectives we set them. Concerning the SEQ course goals of the Design Board (see also Para. 3.3), our conclusions are as follows:  Effectiveness of new curriculum: In principle our 2018/19 experiment was successful, but we realized that running classical and agile methods in parallel was inefficient and somewhat confusing for the participants. This is why decided to run future SEQ Programs completely in Agile.  Provide practical agile experience: This was successfully done for the agile projects.  Educate Review Board members and Sponsors: The briefing for Review Board members was sufficient for the SEQ. We observed however, that agile projects with a sponsor experienced in Agile run better than projects where the sponsor is inexperienced. The short training that we offered was not sufficient for these inexperienced sponsors. Our mitigation from 2020 on will be that sponsors not versed in Agile will receive continuous support and on-the-job training from the agile coaches.  Comparison of agile vs. classical project execution: As described in Para 7.5, it is difficult to extract the explicit effect of agile on the project outcome. What we can say is that the agile projects were completed as successfully as the classical projects. However there was a stronger focus in the agile projects to produce tangible outputs (MVP) at an earlier stage.

 Gather feedback from the students: Gathering feedback from the students in a Retrospective format was successfully done and incorporated in the redesign for SEQ 2020.

CONCLUSIONS AND WAY AHEAD

As a teaching experiment, we felt that our pilot program to introduce Agile has been very successful, but it also exposed some limitations as indicated above.

We have taken the lessons learned from the pilot programs and used them to design an all-Agile SEQ course starting from 2020. In parallel with the new content, we will closely monitor the real-life experience of Airbus Defence and Space as it continues to roll out Agile Systems Engineering, especially in the area of customer relations. Where appropriate, we will adjust the content of the SEQ to reflect this experience.

We expect that in three to four years the agile approach will be fully implemented in the Engineering organization of Airbus Defence and Space. At that point of time, we believe that every new SEQ participant will have a good knowledge in agile methods before they enter the SEQ program. This means that we can then remove the lectures on basic agile methods to make more room for more technical content or other new advances in Systems Engineering.
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