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  forewords


  I was lucky. Early in my software engineering career, I worked on teams where collaborative modeling and collective reasoning were the norm. Whenever we didn’t know what to do, we whiteboarded. Sometimes, we were a group of engineers solving a technical problem. More often, we were a cross-functional group that included business and product people, technology implementers, software users, UX designers, a vendor or two, and/or subject matter experts from other teams.


  Thinking well together, synthesizing expertise, and learning from each other were critical to our success. We understood, from painful experience, that “all models are wrong, but some are useful.” This doesn’t mean that people make inaccurate models. This means that modeling is the cultivation of shared understanding, not the production of an artifact.


  A model conveys a point of view. Modeling integrates relevant points of view into something useful. My teammates and I knew that to design a solution, we had to understand the problem. We had to be in the room where the modeling happened.


  Our success depended on creating conceptual integrity, which Fred Brooks said “is the most important consideration in systems design.” We liked to solve hard problems and take on hard challenges. To meet those challenges, we never had the luxury of being 10x individuals. We had to be 10x teams.


  Over the years, I’ve seen processes that support conceptual integrity break down. As relational complexity in our software systems increases, roles and teams are increasingly siloed. Problem thinking is decoupled from solution thinking. Wars break out between product and tech. Decision-making is progressively hierarchical. The self-organizing aspiration of Agile turns into “We hate Agile, now what?” As a systems architect, this breakdown has made “modernization” and “transformation”—things many organizations want and need—a Sisyphean effort.


  Jay Forrester, a pioneer software system scientist who taught at MIT, said that organizations can usually identify their problem spots because people are busy fixing them. Alas, their fixes often make the problem worse—“pushing it in the wrong direction,” Forrester said. Referring to this counterintuitive phenomenon, he stated, “The known and intended practices of the organization are sufficient to create the difficulties being experienced.” He also discovered that, inevitably, organizations blame the wrong causes for their problems.


  We are, in my experience, pushing things in the wrong direction. Creating and maintaining conceptual integrity is more important than ever. Yet we are fighting for control of software design and blaming each other for causing the problems. I see fewer teams demonstrate the critical learning-together skills they need to design relationally complex software systems. Our lack of collaborative software design is creating many of the difficulties we experience.


  I understand, to some extent, why this happens. When I contributed code to monolithic software, I could envision the relatively synchronous context in which users engaged with it. I could follow established best practices. The scope of what we needed to understand seemed vast but was boxed nicely into a codebase or two.


  Now, everything I work on is a system of software parts interacting with and structured by other software. The same information structured for one context (on a desktop web browser) needs a different structure for another context (when asking Alexa). Information systems change quickly. The paradigm is shifting around us, and we are all scrambling to figure out what to do about it.


  We are lucky. In Collaborative Software Design, Evelyn van Kelle, Gien Verschatse, and Kenny Baas-Schwegler help us develop, or discover, these critical skills. They know from experience that social skills are the “hard skills.” Our biggest blocker is rarely “We don’t know enough about Kubernetes,” but instead, “How do we think well together?”


  Fortunately, they’ve written a book that helps us transform the social dynamics that hinder sustainable software design. When I’ve felt out there on my own, I’ve learned from them, tested their teachings in the real world, and improved my professional impact as a result.


  You’ll learn how to structure, participate in, and facilitate collaborative experiences that generate significantly better software outcomes. You’ll understand the social dynamics that are currently blocking our ability to think well together. This understanding will help you navigate change, make effective decisions, and model effective thinking practices in your organization.


  Through their BigScreen examples, you’ll see that your pain is not unique. We are all experiencing the painful limitations of our current approaches. This book offers us approaches that help alleviate our pain.


  You might be surprised that a book with no code samples can improve code quality. By illuminating the most common impediments we face as knowledge workers, this book helps you avoid them. And, it encourages you to provide leadership by experience and example in situations where shared knowledge is key to your success.


  —Diana Montalion, systems architect and author of Learning Systems Thinking


  Have you ever been to a workshop that not only created a desirable result but even made you all feel energized and wanting to get started realizing what you as a group had created? Maybe you even had a newfound respect for people who were not like you at all and worked on things you didn’t even think necessary. Or perhaps you’ve been to one where you pretty much felt that the whole thing was a big waste of time? Not only did it not produce anything valuable, but people even got angry at each other due to conflicts nobody even knew existed.


  I suspect many of you have experienced both and everything in between, and you’ve probably never quite understood why workshops sometimes are great and sometimes a trainwreck. It was perhaps more or less the same people, and even though the topic was different, it couldn’t have been that. Sure, some people get attached to their tools and their ideas, so much so that they don’t even want to hear of anything else, but when responsible adults come together as employees, they leave their personal views behind and focus on the greater good. Surely. Unfortunately, that is often not the case, and some take serious offense to either not being listened to or having their ideas trashed by others. Ideas and design are often deeply personal artifacts, after all.


  All of this is perfectly normal, both the good and the bad, and it happens all the time everywhere. But I bet the workshops that were very productive and people enjoyed being part of—proud of even—were probably run by people like Gien, Evelyn, and Kenny, the authors of this book. Seasoned and clever facilitators and managers of not only the process of doing a workshop, using some tool like EventStorming, Example Mapping, or User Story Mapping, but also recognizing and dealing with perfectly normal human behavior and group dynamics as mentioned previously. The latter separates the good from the great and may be the key difference between a workshop that people enjoyed or hated. We all know that happy people are more likely to work well together and produce greater results than people who are at each other’s throats and stuck in fight-or-flight mode. A truly collaborative working mode—and the likelihood of good designs—is only possible when people regard each other as peers.


  Software development is inherently a sociotechnical enterprise, where we come together as social beings working with technology to create new things. For that to have good outcomes, we need to optimize the social and technical aspects jointly. Focusing only on one, or both but separately, will not create optimal results. That is only possible when both are considered at the same time. Classical systems thinking does this. Is joint optimization possible just by being aware of it? No, if people don’t see themselves as true peers, as equals, truly collaborative work is next to impossible as rank, power, competition, submission, complacency, and such interpersonal conflicts get in the way. As most organizations today are dominated by autocracy and competitiveness instead of equality and democracy, we need help to develop fertile ground for creative working mode. For that, you need facilitators and coaches who can help create the jointly optimized system necessary to make people see each other as peers and collaborators.


  This book provides many of the tools, techniques, heuristics, and perspectives, particularly the social and psychological ones, that every manager should have in their toolbelt, especially those facilitating a workshop. Gien, Evelyn, and Kenny are all experts in the field, with a collective breadth of knowledge that surpasses most. With their help, you’ll have all the means required to not only help people produce better results but also have a better time at work.


  —Trond Hjorteland, IT architect and sociotechnical practitioner


  preface


  You might wonder how three very different individuals end up writing a book together about something they are all passionate about. What is it about collaborative software design that can bond different backgrounds, specialties, interests, and personalities?


  In our own contexts, we were all doing collaborative modeling to help organizations move toward sustainable and qualitative outcomes. Numerous EventStorming sessions with various organizations led us—individually—to similar challenges and questions like these: How can we increase shared understanding of the problem, remove ambiguity in language, make decisions together, and deal with conflict? What it mostly came down to was this question: How do we facilitate collaborative software design?


  So, there you have it—three individuals with specialties in decision-making, behavioral science, Deep Democracy, and software architecture faced with the same struggle in the end: being humans. We all met in the same community and started to reflect on our observations. Our most important conclusion was that what bonds us is that all of us look at the world from a sociotechnical perspective, where technical choices have social and cognitive consequences, and vice versa. We’re dealing with a system in which all perspectives need to be balanced and jointly optimized. Only then can a group of people come to sustainable decision-making and quality outcomes. We see more and more people and organizations moving toward, and benefiting from, this sociotechnical perspective. Unfortunately, it’s not all sunshine and rainbows. Acting in line with this perspective comes with numerous challenges, unknowns, and uncertainty.


  The three of us found ourselves in more and more conversations and discussions on how to deal with the struggle while reaping the benefits of a sociotechnical perspective. In these discussions, we—more than once—didn’t necessarily agree with each other. Navigating our own conflicts helped us structure our thoughts and enrich our experience, which made us all better in the end. These emerging and growing learnings, experiments, and observations were piling up to a point that we wanted to share our insights so others can learn from them. We started to create talks, have workshops, and write blog posts. In fact, our first collaborative blog post was about polarities, where we settled the very important matter of how to hang your toilet paper roll (under or over). It turned out there was a monster among us who just didn’t care!


  The sociotechnical perspective is more and more present, but the challenges that come with it will always be there. That is—in our humble opinion—the beauty of humans; they will always bring new, surprising, and challenging social dynamics to the table. We made a career out of it—or at least made it a huge part of our careers. And now, we turned it into this book that we sincerely hope will bring you new perspectives and inspiration to start experimenting in your own context.
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  about this book


  This book aims to enable software teams to independently collaborate with stakeholders, understand their needs, and let this understanding guide their software architecture. This approach to collaborative software design is primarily aimed at those in technical leadership roles who can enable those teams, such as IT consultants, IT architects, tech leads, principal engineers, staff engineers, and those closely associated with teams. It also targets individuals responsible for managing software teams or their overarching strategies, such as CTOs, VPs of engineering, and engineering managers.


  Who should read this book?


  The content is valuable for anyone involved in software design and participating in collaborative efforts. It provides knowledge on why certain collaborative modeling sessions unfold as they do and offers tips on how to help unlock and enhance these sessions without needing to lead them directly. We have introduced these practices to a wide variety of roles included in designing, building, and running software, not limited to those previously mentioned. This includes developers, testers, product owners, product managers, user researchers, and business analysts.


  How this book is organized: a roadmap


  This book is organized into 12 chapters, each addressing a specific topic on collaborative software design. All chapters use a fictional company called BigScreen to illustrate the concepts we’re addressing in the chapter. Starting from chapter 2, each chapter has exercises to put the theory into practice. The chapters end with a section called “Collaborative Software Design Catalysts,” which contains practical tips and tricks that can be used right away so that the book offers immediate benefit. The chapters are as follows:


  
    	
      Chapter 1: The need for collaborative software design—This chapter introduces key concepts, the fictional company BigScreen, a brief history of software development, and the themes of the following chapters.

    


    	
      Chapter 2: What is collaborative modeling?—This chapter describes collaborative modeling and demonstrates our favorite collaborative modeling tools.

    


    	
      Chapter 3: Using collaborative modeling for design and architecture—This chapter explains the difference between design and architecture. It describes what heuristics are and how you can use them to design software systems.

    


    	
      Chapter 4: The ingredients of collaborative modeling—This chapter teaches you how to successfully implement collaborative modeling in your company.

    


    	
      Chapter 5: Facilitating collaborative modeling—This chapter describes the skills required to facilitate collaborative modeling.

    


    	
      Chapter 6: The influence of ranking—This chapter teaches you what ranking is, how it affects your software design, and how to facilitate it during a collaborative modeling session.

    


    	
      Chapter 7: The effect and opportunities of cognitive bias—This chapter discusses cognitive biases, the effect of biases on your software design, and how you can counter cognitive biases via facilitation.

    


    	
      Chapter 8: Resistance and conflict resolution—This chapter discusses conflict and resistance, how conflict shows itself during collaborative modeling, and how a facilitator can use collaborative modeling to move toward conflict resolution.

    


    	
      Chapter 9: Making sustainable design decisions—This chapter explains what a decision is, how to set up a decision-making process, and the role of a facilitator during this process.

    


    	
      Chapter 10: Managing unsolvable problems—This chapter explains what a polarity is and how you can use a polarity map to manage it.

    


    	
      Chapter 11: Communicating and documenting decisions—This chapter showcases a few techniques to formalize a decision and how to communicate it across the company.

    


    	
      Chapter 12: Collaborative modeling beyond software design—This chapter shows how to use collaborative modeling in other contexts, such as business strategy, user research, and code implementation. It also showcases a few tools/techniques that are well-suited for those contexts.

    

  


  The chapters are structured in a specific order and build on the knowledge from the previous chapters. To get the most out of this book, skipping chapters isn’t recommended. However, should you wish to skip chapters or read the book out of order, know that a concept previously introduced has a reference to the chapter it was first introduced in to make it easier to look up a concept you are unfamiliar with.


  liveBook discussion forum


  Purchase of Collaborative Software Design includes free access to liveBook, Manning’s online reading platform. Using liveBook’s exclusive discussion features, you can attach comments to the book globally or to specific sections or paragraphs. It’s a snap to make notes for yourself, ask and answer technical questions, and receive help from the author and other users. To access the forum, go to https://livebook.manning.com/book/collaborative-software-design/discussion. You can also learn more about Manning’s forums and the rules of conduct at https://livebook.manning.com/discussion.


  Manning’s commitment to our readers is to provide a venue where a meaningful dialogue between individual readers and between readers and the author can take place. It is not a commitment to any specific amount of participation on the part of the authors, whose contributions to the forum remain voluntary (and unpaid). We suggest you try asking the authors some challenging questions lest their interest stray! The forum and the archives of previous discussions will be accessible from the publisher’s website for as long as the book is in print.
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  Gien Verschatse is an experienced consultant and software engineer who specializes in domain modeling and software architecture. She’s fluent in both object-oriented and functional programming, mostly in .NET. As a Domain-Driven Design practitioner, she always looks to bridge the gaps between experts, users, and engineers. As a side interest, she’s researching the science of decision-making strategies to help teams improve how they make technical and organizational decisions. She shares her knowledge by speaking and teaching at international conferences. When she isn’t doing all that, you’ll find her on the sofa, reading a book and sipping coffee.
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  Kenny Baas-Schwegler believes in collaborative software design where “every voice shapes the software.” Using a Domain-Driven Design and Team Topologies approach, he facilitates clearer communication between stakeholders and software creators through collaborative modeling and Deep Democracy, decoding complexities, resolving conflicts, and ensuring software remains agile to business demands. In his roles as an independent software consultant, tech lead, and software architect, he catalyzes organizations and teams toward designing and building sustainable and resilient software architectures.
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  In those days, it was easy to identify where people lived and what their trade or station in life was just by their dress. Manning celebrates the inventiveness and initiative of the computer business with book covers based on the rich diversity of regional culture centuries ago, brought back to life by pictures from collections such as this one.


  1 The need for collaborative software design



  This chapter covers


  
    	Understanding the need for collaborative software design


    	Discovering how collaborative modeling improves design decisions


    	Exploring a brief history of software design


    	Recognizing collaborative software design as a catalyst for better design decisions

  


  Great technical teams working closely with well-meaning business stakeholders can still deliver software that fails to meet an organization’s needs. We see it every day. Software teams become too focused on finding solutions without fully appreciating the context of the organization. Business stakeholders can be reluctant to voice their concerns in technical sessions. Tensions escalate, and conflicts go unresolved.


  Effective software requires effective collaboration, and just like every other aspect of software development and design, collaboration is a skill you have to learn and practice. Visual collaboration tools can be a key strategy in doing so because they can clarify assumptions and foster improved collaboration between development teams and stakeholders. But tools alone can’t guarantee effective collaboration; someone needs to guide people during collaboration: a facilitator. Fortunately, there are techniques and practices you can use to facilitate effective collaborative design, whether you’re a project leader, a business stakeholder, or anyone in a team that is involved in building software.


  In this book, we’ll guide you toward making sustainable design decisions with the goal of developing quality software systems. We’ll also help you improve collaboration with stakeholders through collaborative modeling. Collaborative modeling is a visualization technique to analyze complex and conflict-laden decision-making processes with all relevant stakeholders and decision-makers to create a shared understanding. We consider everyone involved in the software creation process a designer, highlighting that any designer can learn and facilitate collaborative modeling sessions. Even if you don’t envision yourself as a facilitator, this book will demonstrate how collaborative modeling enhances communication. You’ll learn how your involvement can contribute to better dialogue and understanding through collaborative modeling. In figure 1.1, you can see an example of a collaborative modeling session.
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    Figure 1.1 A collaborative modeling session in which a group of people are visualizing their conversation, enabling them to make better design decisions through shared understanding

  


  Collaborative modeling is applicable outside of the software industry, but in this book, we’re concentrating on its use within it. There’s a growing trend in which teams are becoming more independent in designing, building, and running software systems. If we don’t enable software teams to develop a shared understanding with stakeholders through collaborative modeling, how can these teams be expected to design, build, and run software that is effective, resilient, and ready to evolve with changing organizational needs?


  1.1 Design decisions gone wrong at BigScreen


  Welcome to BigScreen, an imaginary company grappling with the challenge of redesigning and modernizing its software system. While BigScreen is a fictional organization, its challenges mirror those in real organizations we’ve worked in and advised for. Various companies have sought our assistance over the years to address the same problems BigScreen is encountering, and we’ll share how we enabled them to overcome these challenges through the adoption of collaborative modeling. Although this book recounts our experiences consulting for companies and leading collaborative modeling sessions, it’s important to understand that anyone in any organization can step into the role of a facilitator if they choose to, as well as learn from what we’ve done, regardless of their job title, as long as they have the support to do so. 


  BigScreen is an international cinema chain with 80 cinemas located in 12 different countries. With streaming services becoming more and more popular, the company was seeing a decline in cinema visitors, which led to a couple of initiatives to counteract this decline. One of those projects was the modernization journey of the software system. BigScreen wanted to create a campaign called “Anytime, Anywhere,” which would allow customers to purchase tickets wherever they were.


  There was just one problem—their software architecture wasn’t adaptable enough to implement the vision of this campaign. The user interface (UI) wasn’t mobile-friendly, and it was so intertwined with the backend that it wasn’t possible to make it mobile-friendly. BigScreen also wanted to create a native mobile app for their customers—also not possible because the business logic spanned both frontend (UI) and backend. The company decided to modernize and refactor the current system.


  1.1.1 Understanding the landscape


  Before we dive into BigScreen’s modernization and refactoring attempt, we’re going to have a look at the software system and the development team in more detail. The development team consisted of 15 developers, a tester, an architect, a product owner, and a team lead. Five years ago, the company made the switch from a waterfall development approach to an Agile way of working. Instead of focusing on projects with long delivery times, the team started focusing on feature delivery because they wanted to be able to get feedback from the users more quickly.


  As for the software system, it has been around for 15 years. As you can see in figure 1.2, the codebase became completely interconnected, making it difficult to understand, maintain, or upgrade. This type of system, lacking a clear architecture and boundaries, is often referred to as a big ball of mud (BBoM; http://laputan.org/mud/). The original design of the system is now unclear, especially because the architect who initially designed it is no longer with the company. Over time, the system has grown through numerous patches, quick fixes, and features added in a rush. With no testing framework in place, the team is hesitant to alter any significant functionality within the system, such as the seat allocation code, due to fear of unintended consequences.
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    Figure 1.2 BigScreen’s current software system highlights how the ticketing, back-office, and business logic sections are intertwined, showcasing a clear absence of defined boundaries. This overlap leads to functionalities within the codebase being shared across these blurred lines, complicating efforts to segment and modify the software. Such a setup means that alterations in one area of the system could trigger a domino effect that affects other parts of the system.

  


  The system itself consists of two important parts, which the company called ticketing, where customers can purchase tickets for movies and events, and the back-office, where internal users can schedule movies, create events, and analyze movie performance. The customers have a profile where they can add movies to their watchlist, write reviews for movies and events they attended, and track upcoming movies and events.


  1.1.2 BigScreen’s attempt at refactoring


  When we as a team of three were hired by BigScreen, their goal was to get help for the development team to redesign the system so it would be able to handle the “Anytime, Anywhere” campaign the company wanted to roll out. We were invited by Meera, the CTO, for a preliminary conversation. In discussing the team’s current efforts to refactor their architecture, we discovered the following problems:


  
    	
      Two developers could not agree with the proposal of the architect and wanted a different approach, which resulted in a very stressful situation for the software architect and the rest of the team. One developer disregarded the design of the architect altogether and just started implementing their own.

    


    	
      Due to the countless debates between the two developers and the software architect, the other team members didn’t fully understand the design. Because of the tension rising in the team, they didn’t want to bring this up again, so during implementation, they implemented things incorrectly. A lot of the code had to be rewritten as a result.

    


    	
      Following industry trends, the company adopted an Agile approach for the development team without fully understanding the methodology, hoping that this would improve the current situation. When the previous software architect left, they didn’t hire a new one for a couple of years because of a misconception of what “no upfront design in an Agile environment” means. The architecture suffered a great deal during that time because no one was paying attention to it.

    

  


  1.2 BigScreen: How collaborative modeling helped to improve design decisions


  In our conversation with CTO Meera, it became clear that the problem wasn’t just about modernizing and refactoring the system. Users in the back-office struggled to make informed decisions because data was either inaccessible or not formatted properly. For instance, the system’s handling of movie playtimes was inadequate. Normally, movies are set to show for two months, but this period might be adjusted based on the movie’s popularity, either extending or shortening the available viewing time in cinemas. The back-office feature designed for this task didn’t meet the users’ needs. As a workaround, they had to rely on developers to run database queries, export the data to Excel, and then proceed from there. Decisions to extend a movie’s run had to be manually entered into the back-office as scheduling a new movie, leading to inaccurately stored data and inaccurate performance metrics. Gathering comprehensive performance data across all theaters was cumbersome and rarely undertaken due to the effort required.


  We dug a bit deeper into their approach to understand how they collected information on the functionalities required by their back-office users. It turned out that only the product owner, Ralph, was involved in gathering user requirements. After talking with the stakeholders, Ralph would write a user story for the developers with the implementation details instead of the user requirements. This translation often led to incomplete or incorrectly implemented features.


  As often happens during our interviews with clients, we discovered that a rigid architecture isn’t the company’s only or biggest challenge. Merely modernizing and refactoring the system is likely to lead to the same problems. The problems with the current software architecture are directly linked to their software development process. A significant challenge is the lack of collaboration between stakeholders and the software development team. Instead of direct communication, there was only a single hand-off at each step of the process, with developers working in isolation. This method meant the team lacked a shared understanding of user needs and the architecture’s design. As a result, developers often make assumptions and resort to quick fixes to meet user demands, which only makes the BBoM bigger. Initially, we aimed to focus on redesigning the architecture, but we soon recognized the necessity for a broader strategy to support the company.


  1.2.1 Our approach for BigScreen


  Based on our combined experience, we agreed with CTO Meera to help the software development team with the redesign of the system and to teach them how to make sustainable design decisions that aligned better with the business via collaborative modeling. We discussed the following approach:


  
    	
      Participating in the team’s SCRUM sessions, such as daily stand-ups, backlog refinements, retrospectives, and other routine meetings

    


    	
      Initial interviews with a couple of the team members to get a better understanding of the conflict in the team and to gain their perspective on it

    


    	
      Three kickoff sessions that focus on the context and bigger picture of the company, as well as how that relates to the current state of the software architecture

    


    	
      Twelve follow-up sessions to investigate the pain points with the back-office and come up with a strategy for creating a new design that aligned with the “Anytime, anywhere” campaign to improve the quality of the features delivered

    


    	
      Sessions would span a time period of three months

    

  


  Collaborative modeling can bring a lot of benefits when it comes to sustainable design decisions:


  
    	
      Creating and maintaining a deep and shared understanding (and a shared language) of the domain

    


    	
      Creating alignment on the mental models between stakeholders and the software team

    


    	
      Directing conversations through visualization

    


    	
      Exploring alternative views or needs from the domain experts

    


    	
      Gaining a shared understanding of the design decisions

    


    	
      Making informed decisions by tapping into the collective wisdom of the people attending the session

    


    	
      Reaching group consensus

    

  


  Now, as with many other techniques, collaborative modeling involves certain tradeoffs. First, achieving the full benefits of collaborative modeling requires buy-in from stakeholders. Without their participation, especially those with domain expertise, it’s difficult to confirm your understanding of the business problem, leading to alignment within the development team(s) but not with stakeholders. Second, higher management often sees collaborative modeling as a significant commitment because it pulls 5 to 20 people away from their regular duties for participation, making the long-term benefits challenging to measure and leading to the following frequently asked question: How much faster will the teams be able to deliver features because we use collaborative modeling? The answer is complex, as delivery speed depends on more than just alignment problems and architectural rigidity. Finally, collaborative modeling isn’t a one-stop solution for all design and decision-making problems, and it won’t solve all the challenges faced during software development immediately.


  Throughout this book, we’ll share stories from our collaborative modeling sessions at BigScreen, emphasizing the benefits they offered in meeting BigScreen’s goals. But before we get into those details, we’ll skip ahead and show you the architecture we ended up with.


  1.2.2 The new architecture


  After the initial interviews, 3 kickoff sessions, and 12 follow-up sessions, we settled on a new architecture that has two major improvements, as shown in figure 1.3. First, this architecture has a clear boundary between the ticketing application and the back-office. We also found a better name for the back-office, planning and scheduling (PaS), because the back-office can mean many things. Separating ticketing and PaS allowed the software team to deploy the two systems semi-independently from each other, making it possible to gather feedback from and adjust the features for the internal users faster.


  Second, a clear distinction between client and server was introduced, and all business logic was moved server-side for the ticketing system. This makes it possible to create a dedicated mobile app that can use the server side as well, which previously wasn’t possible. Finally, a separate service for scheduling movies was introduced containing the business logic both systems relied on, avoiding duplication in the two applications.
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    Figure 1.3 The new BigScreen architecture. The ticketing and customer UI is now separated into the ticketing system and the user interface system. The backend, which previously was a mess, has clear boundaries again. The back-office logic is now located in PaS. The shared business logic between ticketing and customer UI, the back-office, and the backend has its own dedicated boundary—movie scheduling.

  


  We collaboratively designed this new architecture, drawing from the diverse ideas of two developers who initially had conflicting views on how to update the system, together with the original architectural concepts from an architect who had left the company. Throughout multiple collaborative modeling sessions at BigScreen, the stakeholders and every team member, including those two developers, voiced their ideas and proposed solutions. Chapters 5 to 11 will provide detailed insights into these sessions.


  With a broad array of stakeholders present, including crucial decision-makers, the sessions successfully avoided turning the developers’ disagreement into a personal problem, which had been a challenge previously. The aim was to find the most beneficial strategy for the organization, a task made easier with the decision-makers present in these sessions. The resulting architecture brought together the best suggestions from the developers and the insights of the previous architect, which were further enriched by the team’s collective learning from resolving their conflicts. This collaborative effort led to more streamlined decision-making and less need for later adjustments. In terms of software architecture, it allowed the team to take full ownership, removing the need for an architect outside the team and leading to less refactoring due to wrong assumptions, increased team engagement, aligned mental models, and well-defined boundaries. As consultants, our job was to do the following:


  
    	
      Organize the session in a way that ensures everyone leaves with a clear understanding of the redesign process.

    


    	
      Facilitate the session to achieve consensus among all participants on the redesign.

    


    	
      Make hindering social dynamics explicit and resolve them during the session.

    


    	
      Wait to speak until the end during collaborative modeling sessions, creating an environment where participants feel at ease and valued when sharing their thoughts and ideas.

    


    	
      Document the outcomes of the sessions in a format that includes version control and timestamps, providing a reference point for the team in case of challenges during implementation or questions about future steps.

    


    	
      If needed, organize additional modeling sessions with all key stakeholders to further explore the domain and refine the design based on insights acquired during implementation attempts. The aim is to quickly resolve any confusion.

    

  


  BigScreen kept using collaborative modeling internally because the company experienced the benefits it brought. Collaborative modeling gave BigScreen a better way to understand the organization’s needs, enabling developers to create better solutions for the users. Because the stakeholders were now actively involved in the development process, the quality of the features improved as did the relationships between the software developers and domain experts.


  1.2.3 A brief history of software design


  Part of our job as consultants is to facilitate collaborative modeling sessions between engineers and stakeholders. During these sessions, there is a lot of individual and group behavior that results from the interaction between people. We refer to that behavior as social dynamics. We’ve noticed that most engineers and developers struggle with these social dynamics when introducing collaborative modeling in their teams or organizations. This makes a lot of sense because most engineering education programs don’t include much social sciences instruction. We believe those struggles are one of the main reasons most engineering teams aren’t successful at starting collaborative modeling. 


  We think one of the causes has something to do with where we, as an industry, came from. Twenty years ago, the Waterfall model was the de facto standard for most companies developing software. The Waterfall model splits the activities of building software into small sequential parts. It was developed by copying the manufacturing and construction industry’s project management method. Waterfall was successful in that industry because it gave the client certainty of costs and time; however, as a downside, it left little room for changes. This model was introduced in the 1970s when most computer programmers created, edited, and stored their programs line by line on punch cards. Changes after the design were costly and took time, so the Waterfall model made sense.


  1.2.4 The Agile theater


  Winston W. Royce, in his 1970s paper titled “Managing the Development of Large Software Systems,”1 was the first to write down a detailed diagram of the process without calling it Waterfall, which you can see in figure 1.4. However, he also felt it had significant flaws stemming from the fact that testing only happened at the end of the process, which he described as “risky and invites failure.” Fast-forward roughly 50 years, and we still base most of the software development approach on the same diagram. Yes, companies did transform to an Agile way of working by splitting up the work into smaller batches and delivering those smaller batches to the users faster so they were able to adapt quickly to the users’ feedback. Still, we observe that it’s usually an Agile theater, implementing SCRUM in the development teams, but keeping the hierarchies and the idea-to-production value chain in place; only the development teams are doing Agile development, whereas the business side of the company maintains a very Waterfall mentality, like the situation BigScreen is in.


  We believe this mindset is the result of how software engineering is perceived or misunderstood by people who need software to run their organizations. These organizations want to know how long it will take and what the costs are, similar to the manufacturing and construction industries. They let architects gather the more technical requirements and design the system, and then let those designs be built by software teams. When someone without an understanding of Agile software development with a Waterfall mentality wants software to be built, they will perceive any Agile artifact—such as collaboration—as a waste of time. That person sees it as a waste of time because, in their mind, they just need to give a list of requirements to calculate the costs and estimate the work, and then let it be built.
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    Figure 1.4 Detailed diagram of the Waterfall process

  


  One of the main differences between designing and building in the manufacturing/constructing industries and the software industry is the rate at which requirements change. For example, if we want to construct an office building, we can gather requirements and design the building up front. During construction, hardly any changes are needed in the design. There might be adjustments, but the main purpose and functions of the building scarcely change after design. This is different from most software systems we develop. As soon as a user interacts with a new feature of the software system, that feature might be exactly what they want, might have potential but need improvement, or might not be what they want at all. Usually, it’s the latter two because we’re building a solution for the needs of our users, which hasn’t been built before. Unlike constructing office buildings, a practice refined over many years with established good and best practices, in the software industry, we’re mostly designing and building software that hasn’t been built before. If it had been built before, we could just copy and paste it or just buy it off the shelf. So, you can expect a lot of new insights once users interact with our software. Most of the time, when building software, we can only see a clear solution in retrospect.


  Building software requires a different approach to design than we use in manufacturing and constructing. Designing software requires taking an Agile approach to architecture, which involves collaborating on design, experimenting, following emergent design principles, prototyping a solution, and enabling the engineers building the software to understand the problem.


  When organizations start to work in an Agile way, most of them don’t know what to do with the software architects, and, usually, the software architects keep designing and gathering requirements in a Waterfall way, which can create a bottleneck for the development teams. The teams either are forced to wait on the software architect or start building the software without designing the software architecture because it’s not considered Agile. This is what happened in BigScreen—the software architect left, leaving the company without any software architecture knowledge in the team. However, a key aspect of Agile also means that the team has the knowledge to take ownership of their software architecture.


  1.2.5 Enabling teams to do collaborative software design


  When teams take control of their software architecture, they bypass the potential blockers in the flow of development that come from depending on an external architect. However, eliminating architects outright could leave a substantial gap in architectural knowledge within the team. It’s important, then, to provide support that enables teams to make architectural decisions independently. Collaborative modeling stands out as an effective method for this purpose because it’s straightforward, it’s easy to engage with, and it promotes working together on the software architecture.


  Engaging in collaborative modeling brings to the surface the social dynamics we’ve mentioned before. We’ve personally faced challenges where discussions stalled, decisions cycled without advancement, or a supposed consensus led to delays because, in reality, there was no broad agreement. For instance, at BigScreen, we saw disagreements between two people over the architecture bring progress to a standstill. Managing these social dynamics during collaborative modeling is vital for reaching well-supported design decisions. These are decisions that harness the collective knowledge of the group, maximizing the decision’s effect and earning the backing of the entire team. This critical aspect of dealing with social dynamics in collaborative modeling isn’t discussed or taught enough in software architecture.


  The software architect, acting as a facilitator, can significantly change these social dynamics. As individuals already engaged in the organization’s software design, they are well placed to serve as enablers. They can catalyze teams and the broader organization to embrace Agile methods in designing software. Software architects can facilitate teams in making design decisions, provide advice, and avoid imposing designs on them. This is accomplished by initiating collaborative modeling sessions with teams, thus allowing them to collaboratively design software with stakeholders. This approach shortens the feedback loop from requirements to deployment, enabling quick, timely, and reliable value delivery to users. The software architect acting as a facilitator isn’t enough. The architect should also teach the teams about collaborative modeling so that the team isn’t reliant on the architect anymore and the team can run these collaborative modeling sessions on their own. When teams are capable of designing software independently, it removes the bottleneck of software changes and frees the software architect to focus on maintaining alignment within the team and with the organization’s vision and goals, thereby enhancing the agility and efficiency of the software development process.


  We won’t need to enable teams to start collaborative modeling; starting within the team itself can often be more beneficial because it allows team members to make mistakes and learn in a less risky setting. Successes achieved internally can motivate other teams to adopt similar practices and eventually encourage stakeholder participation.


  As we write this book, we’re at a pivotal moment in the software industry as we transition from software architects designing the architecture to teams taking ownership and doing software architecture without an external software architect. Now you might think, I’m not a software architect, so will this book help me? Rest assured, it will. The concepts discussed are applicable within any software team context. We’ve successfully introduced these practices to a wide range of roles, not just to software architects, including software engineers, testers, product owners, product managers, CTOs, engineering managers, user researchers, and business analysts. Anyone involved in the software development process is seen as a designer, capable of both facilitating and participating in collaborative modeling. However, as long as someone in the session has experience in software design and architecture, anyone can lead collaborative modeling sessions. Thus, everyone is capable of enabling their teams and others to undertake collaborative modeling and manage the associated social dynamics. The goal is to enable software teams to collaborate with their stakeholders, understand their needs, and allow this understanding to shape their software architecture, which is the essence of teams engaging in collaborative software design!


  1.3 Collaborative software design as a catalyst for better design decisions


  This book is about looking at software design in a new (or different) way. Collaborative software design isn’t just from a technical perspective but also from a business perspective, all while taking into account the social dynamics that affect both collaborative modeling sessions and design decisions. This is what makes this book different; we didn’t find many books on software design and architecture that talk about the effect and opportunity that social dynamics have when we need to adapt when a company strategy or business strategy changes. From experience, this is valuable and relevant information, which is why we ended up writing this book. In this section, we’ll give you an overview of what to expect in the coming chapters.


  1.3.1 Collaborative modeling, design, and architecture


  As mentioned earlier, we see it as vital for teams to take ownership of their collaborative design decisions—a lesson learned from less-than-ideal experiences. We experienced frustration when provided with an unrealistic solution by an architect from above (in the famous ivory tower meme). Our valuable suggestions, unknown to the architect, were overlooked. This led to software that failed to satisfy us or our stakeholders, a situation similar to what BigScreen faces today. Our goal was to shift this dynamic; we aimed for teams to reach their highest potential and to develop software that they and their stakeholders could be proud of. Collaborative modeling became the key to initiating this change. We witnessed the method’s capability to unlock a team’s full potential and guide us toward better models and solutions.


  Figure 1.5 offers a visual representation of a collaborative modeling session, similar to the session photo shown earlier in figure 1.1. Chapter 2 dives deeper into what collaborative modeling entails, discussing the various tools used within the modeling space. Throughout this book, we share stories from our collaborative modeling sessions at BigScreen, using a range of tools designed for different needs. We provide insights into our firsthand experiences with collaborative modeling tools, including the Business Model Canvas, several types of EventStorming, Example Mapping, domain message flow modeling, Wardley Mapping, Domain Storytelling, and others.
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    Figure 1.5 A visual representation of a collaborative modeling session

  


  Figure 1.5 also features the facilitator as the catalyst, enabling the group to make sustainable design decisions. Chapter 5 dives into the facilitator’s role and the essential competencies and skills needed for collaborative modeling. Continuing in figure 1.6, we see the same facilitator next to a table with the heuristics toolkit on top, which chapter 3 discusses in detail. Throughout the book, we’ll share some of our heuristics, hoping to inspire you when creating your own. Also shown on the table are various collaboration styles that a facilitator might employ to guide the group’s efforts, as discussed in chapter 4: Together Alone, Split and Merge, Small Group Diverge and Converse, Liberating Structures 1-2-4-All, Ensemble, Fish Bowl, Anarchy!, Guerilla, and The Secret Modeler.
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    Figure 1.6 A visual representation of the facilitator and the tools needed for a collaborative modeling session. On the wall, you see the stages of a collaborative modeling session.

  


  Together with all the principles and practices mentioned throughout this book, the heuristics toolkit and collaboration styles act as the chemicals the facilitator uses to manage the social dynamics of collaborative modeling. Mixing these chemicals appropriately is crucial to align with the group’s needs and to structure the sessions effectively. Facilitating collaborative modeling involves numerous decisions: choosing the appropriate chemicals for the group, determining the most suitable style, using the right heuristics, and so on. This requires many skills and figuring out the best way to combine them. All of these considerations require careful preparation, foresight, and flexibility. A misstep in mixing these chemicals can disrupt the group dynamic, akin to a chemical reaction causing an unintended explosion, potentially leading to significant group tension. Collaborative modeling sessions can be intense, and the incorrect mix of tools and styles can profoundly affect participants in a personal way.


  This is the reason we’re writing this book—to guide you in effectively selecting and blending these chemicals yourself. We’ll provide you with the fundamental chemicals, but it’s essential for you to explore which chemicals work for you and experiment with using and mixing new principles and practices, heuristics, tools, and styles. Getting comfortable with these tools and trying them out in a safe environment allows for learning from mistakes without serious consequences.


  1.3.2 Collaborative modeling ingredients and potential benefits of facilitation


  Collaborative modeling sessions are designed to be fluid, letting us tweak the approach by introducing different chemicals as needed. Although the sessions are dynamic, collaborative modeling has several ingredients and stages to guarantee the effectiveness of each session and its follow-up activities. In chapters 4 and 11, we’ll explore these ingredients in more detail. We try to avoid calling collaborative modeling a process because the dynamic of collaborative modeling is nonlinear, so we see it more as a framework of stages. We’ll cover the stages for preparing a session, conducting a check-in, leading the session, performing a check-out, holding a retrospective, and communicating and recording the outcomes and results in various ways. This approach is depicted on the poster shown earlier in the top-left corner of figure 1.6, similar to a periodic table poster in chemistry labs. Essential chemicals and ingredients are integrated into the stages, ensuring the collaborative modeling group can successfully develop their shared understanding.


  1.3.3 The effect of social dynamics on collaborative modeling sessions


  Facilitators mix specific chemicals to handle the complex social dynamics within a group, such as social rank, cognitive biases, conflicts, and polarities. These dynamics can disrupt the progress of a session, blocking the group from moving forward and making well-informed design decisions. Observing these hidden dynamics is compared to shining a flashlight on the group that shows the shadows, as depicted in the model in figure 1.7. If not properly addressed, these shadows can prevent the group from using its collective potential, knowledge, and wisdom to create a shared understanding and come up with sustainable decisions. Addressing these shadows can be challenging for a group, which is where the facilitator comes in, making the group aware of these shadows and assisting them where needed in tackling them. Ignoring these underlying shadows allows them to intensify and become demons that emerge and form significant barriers within the group, significantly affecting the outcomes.


  Chapters 6 through 10 are dedicated to observing these shadows and providing strategies for facilitating the group to manage them. Topics such as conflict, ranking, cognitive bias, resistance, and polarities are examined, with techniques offered for addressing these social dynamics and the unseen aspects within the group. Facilitators must understand that groups may not always be ready to confront their shadows. Although you might observe what’s holding the team back, the decision to address these problems rests with the team itself.


  These shadows can also influence us as facilitators if we aren’t careful. For those who naturally lean toward solving problems, it can be frustrating to see a group avoid confronting their problems. It’s important for us to manage our own shadows to stay as neutral and provide the high-quality facilitation the group needs. Losing too much neutrality as a facilitator can inadvertently strengthen these shadows, turning them into demons and preventing us from effectively assisting the group. We’ll delve deeply into observing the various shadows present within ourselves and in the group in chapter 5. Addressing these shadows successfully hinges on our ability to create a psychologically safe environment where they can be tackled. This book will extensively cover this topic, and you’ll find discussions on it throughout most chapters, highlighting its critical role.


  
    [image: ]


    Figure 1.7 Lurking in the group’s shadows, called the unconsciousness of the group, are a lot of social dynamics, such as ranking, cognitive bias, conflicts, and polarities, that can block the flow of a session and stop the group from moving forward and making sustainable design decisions.

  


  1.3.4 Collaborative decision-making


  The shared model that emerges from collaborative modeling sessions becomes a key tool for teams and stakeholders to engage in collaborative design decisions. These decisions can involve changes to the business model or strategies for constructing solutions. Chapter 9 will go into greater depth on decision-making theory and how to enable collaborative design decisions to ensure that decisions are supported across the entire group. This doesn’t imply that all group members must be present for each decision or have decision-making authority, but it’s critical to involve participants in the process to ensure they are on board with the decisions made. While the ideal scenario involves everyone in decision-making, practical time constraints might not always allow for this.


  Addressing the follow-up of making collaborative decisions, it’s also essential to formalize these decisions for future reference and clarity. Chapter 11 discusses how architectural decision records (ADRs) and diagramming serve as a documentation tool for capturing all aspects of architectural decisions, including the context, the decision itself, and its consequences, to avert future confusion and facilitate sustained decision-making. Yet, it’s important not to focus too much on documentation. The real outcome of a collaborative modeling session isn’t just the visual model produced but the shared understanding and collaborative design effort it generates. This collaborative approach is what leads to the design and development of software that is both sustainable and capable of adapting to the organization’s evolving needs.


  This introduction, along with the combined mental model from figures 1.5 to 1.7, which we detail in the appendix, provides an overview of the discussions to be found in this book. Note that this book isn’t the definitive resource on collaborative software design but rather an initial step for digging into this topic.


  Summary


  
    	
      Collaborative modeling is a visualization technique to analyze complex and conflict-laden decision-making processes with all relevant stakeholders and decision-makers to create a shared understanding.

    


    	
      Collaborative modeling creates and maintains a deep and shared understanding of the domain, directs conversations through visualization, enables exploring alternative views, and creates a shared and sustainable design decision.

    


    	
      Collaborative modeling requires buy-in from the stakeholders if you want to gain all benefits, and it’s also perceived as a “big investment” by higher management.

    


    	
      Most companies didn’t change to an Agile way of software development, ending up with a so-called Agile theater where design is still being done up front.

    


    	
      Software architects can be the enablers of change to Agile architecture by using collaborative modeling.

    


    	
      Software architects need to understand and learn how to facilitate the social dynamics that are a big and important part of developing a software system, and they can negatively influence decision-making.

    


    	
      Collaborative modeling can help bring social dynamics challenges to the surface, where they can be dealt with. This will lead to better design decisions and clarity in a team.

    


    	
      Through facilitation, we can become the catalyst for change in bringing software architecture ownership to the teams.

    

  

  


  1   www.praxisframework.org/files/royce1970.pdf.


  2 What is collaborative modeling?


  This chapter covers


  
    	Recognizing the importance of a shared understanding of the business problems


    	Analyzing stakeholders to be involved in collaborative modeling


    	Discovering the different kinds of collaborative modeling tools

  


  In this chapter, we delve into the essence of collaborative modeling and its pivotal role in software development. Understanding the business problems is essential for software development teams, but that’s just the beginning. We advocate that software development teams actively engage in the design process and make collaborative design decisions because their technical expertise significantly enhances the software’s capability to address user and business needs. In addition, the user journey and business process should be jointly optimized to get the most value out of building that software. That is the true potential of collaborative modeling.


  For those unfamiliar with collaborative modeling, we’ll introduce some of our favorite tools, offering a glimpse into their practical application. Even if you’re a seasoned collaborative modeler, we’ll provide insights on the different tools and when we use one over the other. We end the chapter with the characteristics that make a tool fit for collaborative modeling in software design, what makes a tool less effective for collaborative modeling, and what the difference is between diagramming and collaborative modeling.


  2.1 Understanding the business problems


  As mentioned in the introduction, we believe teams are too focused on finding solutions instead of understanding the business problems. By business problems, we mean the various needs of our users and stakeholders. Stakeholders are individuals or groups, either within or outside the organization, who are invested in the outcome of solving these business problems. Their needs can range from overarching purposes and objectives to specific goals, tasks, customer and user journeys, business processes, constraints, and any challenges they face. We categorize all these as business problems. Here are a few examples:


  
    	
      Customer needs, such as the need to go to the movies with friends or immerse yourself in a movie

    


    	
      The broader experience of a customer journey when purchasing a ticket at the cinema’s kiosk

    


    	
      The goals and tasks in a user journey when interacting with our products, such as reserving seats for a movie or having the best seats available

    


    	
      User needs of the back-office system, for example, having automated weekly insight reporting into ticket sales

    


    	
      Business pain points in which management is worried because of a decrease in ticket sales

    


    	
      A pain point of the data team who gets corrupted data from the database and therefore can’t make correct forecasting models

    

  


  Most of the time, we see software development teams try to understand what the business needs, they are already thinking about how this translates to a feature request that fits in the existing software—instead of analyzing the problem. This is a remnant of the early days of software development. Thirty years ago, companies didn’t depend so heavily on software. Most of the business problems a company faced weren’t related to software. Nowadays, some business problems exist because we use software. BigScreen’s “Anytime, Anywhere” campaign is only relevant because the company sells tickets online.


  We’ve evolved from small software applications that support and automate the business to software being a key component and product to succeed as a company. An important part of a software engineer’s job is to make sure that parts of the software system can evolve together with the company. Most software isn’t created in isolation anymore either; there is already existing software even if it isn’t easy to detect. So, software engineers need to make sure that the overall functionality of the system doesn’t change while the individual parts evolve.


  2.1.1 What problems are we trying to solve?


  Companies must change, or they will run out of business. When companies change, the software system needs to change too. If we look at BigScreen again, one of the major problems is that the company can’t reach its modernization goals because of the software system. The company wants its customers to be able to purchase a ticket “anytime, anywhere” but because of how the software system was built, that isn’t possible. When we’re trying to solve business problems, we can’t do this in isolation anymore—we need to understand the context in which we’re solving the business problems. Here are a few example questions to give us a better understanding of the context:


  
    	
      What industry are we working in?

    


    	
      What is the domain that we’re working in?

    


    	
      What does the market look like?

    


    	
      What is our company’s position in this market?

    


    	
      What are the key value propositions that we’re offering our customers?

    


    	
      What are the key goals of the company?

    


    	
      How is the company going to achieve those goals (often referred to as company strategy)?

    


    	
      How can the software help to achieve those goals?

    

  


  We’ve encountered many teams who were responsible for creating a software system and could not answer these questions because they didn’t know the context in which they were solving the business problems. Fortunately, there are visualization tools that can help you do this, for example, the Business Model Canvas, which we’ll look into later in this chapter.


  Certain areas of the organization couldn’t use the software system to help them do their jobs because it didn’t fulfill their needs or wasn’t adaptable enough. Of the many possible reasons for this, one reason we see often is that the stakeholders don’t always understand what software can do (this is fine, as it isn’t their job to understand that). Software can do a lot of things—even things that humans can’t—so we need to understand the organization and its capabilities to gain a deep understanding of how it works. For example, if we take a stakeholder’s request at face value for a “spreadsheet to know how many tickets a movie has sold each week since it was released,” we’ll miss a lot of opportunities at that moment. We need to dig deeper to understand what the business is trying to achieve. Imagine having the following conversation with Nala, one of the stakeholders responsible for scheduling the movies in the back office:


  Nala: We need to know how many tickets a movie has sold each week since it was released, and we need to be able to export it.


  Us: That’s great, we can do that. Do you need that for all theaters or per theater?


  Nala: We need that per theater. We want to know how well a movie is doing in a given theater.


  Us: That is interesting; what do you do with that information if I may ask?


  Nala: Oh yeah, sure! Movies have a fixed period they are running in the cinema, but if they are still performing great, we extend that a week or maybe even a few weeks.


  Us: Does this only happen once?


  Nala: No, we reevaluate this after a few weeks, together with all the other movies playing. We could extend again, even though that rarely happens.


  Us: I didn’t know that, thanks! One more question . . . you mentioned you need an export for that; which format? How will you be using that export?


  Nala: Excel would be nice. We want to make a chart, so we can see the evolution.


  Us: We could create those charts for you on the page. We can even create functionality for you that makes it possible to extend the playtime for a movie in a specific theater on the same screen and send out a notification for that to the marketing app.


  Nala: Oh, that would be great; that would save us a lot of time. It is very cumbersome to have to update all of that manually every time.


  Amazing, isn’t it? With just a few extra questions, we now understand that they don’t really need an overview of how many tickets a movie sold each week in an export; instead, they want to be able to decide whether or not a movie should stay in a specific theater and how long they can postpone reevaluating that decision. We call this a complicated problem. Complicated problems are ordered, have predictable outcomes, and have a solution although they require expertise to understand them. In our scenario, this means that the stakeholder knows how to decide to extend the playtime of a movie at this point in time. They have been doing it for many years, and we want to make it easier for them by automating (parts of) that process. 


  “At this point in time” is an important part here because the business is always looking for differentiators. The company wants to stand out in the market and change its processes to get a competitive advantage (or for other reasons) but isn’t sure how. This leads us to complex problems.


  Complex problems are characterized by high uncertainty, unpredictable outcomes, and the absence of fixed solutions. These problems demand exploration and collaboration with stakeholders to unearth potential solutions.


  Take, for instance, the challenge of boosting attendance at a local cinema. On the surface, it might seem simple: offer discounts, screen popular movies, or upgrade the cinema’s amenities. Yet, a deeper examination reveals its complexity. Stakeholders may observe unexpected spikes in attendance on certain days, but the reasons remain elusive. Are the attendance spikes driven by a specific movie premiere, a local event, a recent change in the snack offerings, or a mix of these factors?


  Addressing such challenges in software design demands a different approach because the solution isn’t always evident, there are many unknowns, and we’re trying to discover how this could work. We need to come up with different ways—that is, different models—in which this could work. We need to probe different models to be able to create adaptable software systems. For example, a system might integrate with social media analytics to track movie trends or sync with local event calendars to predict attendance surges. Such a system should be adaptable, enabling the cinema to experiment with various pricing or promotional strategies and swiftly adjust based on feedback.


  If we don’t focus on the problem we’re trying to solve, we don’t know this. It’s important to know whether your problem lies in the complex or complicated domain1 because you’ll need different approaches and different collaborative modeling sessions. Essentially, if a problem’s cause and effect become clear only in hindsight, it’s a complex problem.


  Note The Cynefin framework refers to the decision-making framework created by David Snowden. It helps the decision-maker make sense of the context in which a decision must be made and how to approach finding a solution. It has five domains: clear (all is known), complicated (there are known unknowns), complex (there are unknown unknowns), chaotic (little to no knowledge), and confusion (we can’t determine the context). A problem starts in confusion because we need to categorize the problem that we are dealing with. Once the domain has been determined, as we gain more knowledge, a problem can move from chaotic, via complex and complicated, toward clear. Most of the problems we try to solve with software reside in the complicated or complex domain.


  Addressing these challenges requires a deep understanding of the context and the problems at hand. Collaborative modeling serves as a tool to grasp this context and the business landscape. In the subsequent sections, we’ll delve deeper into the essence of collaborative modeling and its role in problem-solving.


  2.1.2 What is collaborative modeling?


  You’re actively engaging with the stakeholders to understand their problems better, which is a step in the right direction, but simply talking to the stakeholders isn’t enough—you want to collaborate with them. So, in a very broad sense, we can define collaborative modeling as “a visualization technique to analyze complex and conflict-laden decision-making processes with all relevant stakeholders and decision-makers to create a shared understanding.” It’s not innate to software development (https://mng.bz/0Ggp) and is sometimes referred to as participatory modeling.2


  Let’s take a closer look at the definition of collaborative modeling, starting with “a visualization technique.” Modeling itself isn’t visual by default. You can build up a mental model of the problem by having a dialogue with each other, as we showed in the previous section. There are a few challenges we have to deal with if we aren’t visualizing. First, there is a limit to what you can remember. In her book, The Programmer’s Brain, Felienne Hermans talks about our cognitive processes and their limitations, and she offers techniques to deal with those limitations that will help us become better programmers. One of those techniques is creating visual or explicit models of the code with tools such as dependency graphs and state tables. Although the book mostly focuses on the technical aspect of programming, those same cognitive processes and their limitations are there when we’re trying to understand a business problem. Similar to code, creating visual models of the problem, for instance, with EventStorming as shown in figure 2.1, will help us become better at understanding it. Don’t worry yet about the notation; we’ll follow up on that later in the chapter.


  
    [image: ]


    Figure 2.1 Visualization of the conversation with the business stakeholders at BigScreen on extending movies using EventStorming. domain events are business-relevant events that happen in a conversation. We’ll go more in-depth on how EventStorming works later in the chapter.

  


  Second, people misunderstand each other. Even worse, we often don’t realize that we’re misunderstanding the other person because we’re using the same words for different concepts. When we visualize our mental model of the problem, those misunderstandings will come to light sooner.


  Analyzing complex and conflict-laden decision-making processes, applied to software development, means we model the business problems and analyze the context in which those problems occur. As mentioned in the previous section, complex problems focus on discovery and have a high uncertainty because we’re not yet sure how they could work. This is where collaborative modeling shines. It’s a cheap way to create different models of the problem and validate them for their usefulness. You can throw different scenarios and edge cases at them and see where the model breaks.
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