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Praise

Mirco knows his stuff. He has a way of stating simple choices and framing options that encourage action. His unique perspective on how to transform your IT organization, especially when you have heavily invested in outsourcing, are both thoughtful and practical. After you read his book, make sure to subscribe to his blog. You want to make sure to have Mirco by your side as you go through this transformation.

—Mustafa Kapadia, Digital Transformation Leader, IBM

This is a much-needed book on building teamwork to drive technology infrastructure efforts. Mirco introduces a simple set of processes and well-reasoned principles to align the organization, transform technology infrastructure, and deliver value for customers.

—Eric Passmore, Partner Director of Commerce at Microsoft

A pragmatic view on IT and DevOps that doesn’t just focus on the “what” but the “how,” based on firsthand experience.

—Ajay Nair, DevOps Architect, Accenture

This is a truly practical companion book to the other leading publications in the DevOps space. Mirco shares real-world lessons from many years of collective experience and provides tried and tested exercises for you to use to help drive insights and improvements in your organization.

—Emily Arnautovic, Software Architect, Accenture

DevOps is a hot topic. Pretty much every major organization wants it, and pretty much every major organization is struggling to come to grips with what “it” is and exactly how to get it. Mirco is a rare entity in the space. He’s an architect who has grown up in large, complex organizations working with even larger, more complex systems integrators and delivery partners heavily reliant on ERP, CRM, and other COTS applications that seem to challenge much of what DevOps is about. Both pragmatic and practical, he not only gives great tips on how to find your way down the DevOps path in these environments but will help you avoid many a mistake as he shares his own.

—Mark Richards, SAFe Fellow at Coactivation
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FOREWORD

by Dr. Bhaskar Ghosh

Throughout my many years working in the IT industry, I have encountered numerous disruptions from technology advances, new business models, and even global economic cycles. Among all those waves of change, DevOps in particular stands out. Paradoxically, it stands out not because of the principles it embodies but because of the downstream change it has ushered in. 

I like to say that you can do DevOps without Agile, but you cannot do Agile without DevOps. This is just one of many examples of transformations that have been catalyzed by the advent of DevOps. By empowering software developers to do more and, consequently, own more, DevOps is unleashing creativity, which is leading to a feedback loop of continuous improvement in systems delivery. 

While I fondly recall the time I spent years ago managing infrastructure operations for large enterprises, the challenges of that job often resulted from the distinction that was drawn between development and operations responsibilities. Of course, this was in an era of largely monolithic systems using Waterfall techniques for large-scale, periodic delivery of software releases. In those past production environments, such separation of duties was a practical and efficient operating model for the needed pace of system changes. 

In the digital era, however, speed is paramount. The distinction of responsibilities is not conducive to the more incremental change delivery approaches that are required to meet the demands of business today. 

In this book, Mirco shares much more than just the mechanics of DevOps; he also shares his passion for improving software engineering. Through clever analogies and prescriptive advice, Mirco dispenses practical recommendations for how to embrace DevOps in an enterprise. Whether you are just getting started with DevOps or you are a seasoned professional seeking counsel on how to apply its principles at scale, as you go through DevOps for the Modern Enterprise, you will find yourself infected by the enthusiasm Mirco has for DevOps and the benefits it can bring.

Dr. Bhaskar Ghosh
Group Chief Executive—Accenture Technology Services
Bangalore, India
March 2018






Preface

Learning is not compulsory; it’s voluntary.
Improvement is not compulsory; it’s voluntary.
But to survive, we must learn. 

—W. Edwards Deming

One of the most rewarding things in my career has been the search to find the most efficient way to deliver meaningful projects and to get as many people as possible to do the same. When we are not working efficiently, we spend time on unnecessary, repetitive, and boring tasks, which is not fun at all. I don’t have lofty goals of changing the world by doing my work, but I think everyone deserves to enjoy his or her work. And when workers enjoy what they do, good outcomes are inevitable.

Since joining Accenture as a consultant over ten years ago, I have worked with dozens of teams to increase their delivery capability through increased productivity or increased speed. But even before my time as a consultant, I was driven to figure out ways to bring efficiency to IT. I came into the workforce in the late 1990s when offshoring IT work was still in its early days. I spent my first few years as a developer in research labs for IBM, working on telematics and developer tools (e.g., developing languages for custom CPUs and providing the associated compilers and IDE extensions). When I started working, packaged software was on the rise, but most work was done in custom development and onshore. The only way to improve productivity was to increase the level of automation, and in all my early projects, we had creative solutions built around shell scripts, Perl scripts, and other custom tooling to make the life of developers and operators easier. I thoroughly enjoyed building these automation solutions and seeing how projects became easier and more enjoyable for everyone involved.

Then something curious happened. I spent the next five years on two large projects and focused on building the kind of developer tooling that I knew helped projects deliver successfully. When I finished those projects and started to look around across organizations, I realized that somehow I didn’t see as much automation as I would have expected. After all, I spent all of my professional life working on automating tasks for delivery teams. When I spoke to others in the industry, it became clear that packaged software and offshore delivery capabilities provided shortcuts to productivity gains and cost reductions that many organizations leveraged rather than investing in good development practices and tooling.* I spent the next few years in what was perceived as a niche market to help organizations implement delivery tooling, but truth be told, it just wasn’t sexy for organizations to invest in this.

Larger and larger offshore percentages and reductions of the average cost per developer workday (otherwise known as ADR, average daily rate) were targets that could more easily be sold to the organization as success than the somewhat more difficult and less easily measurable activity of developing a good delivery platform that makes everyone in IT more productive. After all, how do you measure productivity in IT in the first place? I am with Randy Shoup and Adrian Cockcroft, who both admitted while presenting at conferences that in their whole career, they have been looking for a good measure of productivity but have not been able to find something useful. I elaborated on this in a blog post to describe that productivity is very difficult to measure in IT; instead, measure cycle time, waste, and delivered functionality.1 It is important to measure some meaningful metrics, as you are otherwise not able to see whether you are improving; it just turns out that productivity in the usual sense is elusive in IT and that we need to look for other measures that help us judge how efficient we are.

I spent the next few years working to understand where the problems in IT are coming from and how to solve them. I was lucky, as my research fell into a time when technology and methodology were evolving to bring out the foundations to a new way of delivering IT: Agile, DevOps, and cloud, among others, made it a lot easier to implement the kind of solutions I had built my entire career. The niche that I had worked in became more and more fashionable; today it is difficult to find an organization that is not talking about Agile and DevOps.

Yet when we take a good, hard look at ourselves in the mirror and see where the IT industry is currently, we realize that IT delivery is still not where it should be. We all tend to agree on continuous delivery being a good practice to use and to build modern application architectures, but when we look for organizations that have mastered it, they are few and far between. Many organizations are working in ways that have evolved over many years by taking lessons from traditional manufacturing. After all, those practices are well codified in many an MBA curriculum and have hundreds of years of experience behind them. But those practices and ideas are not appropriate anymore.

I have not mastered it all myself and am still learning every day and with every engagement, but I want to make my experiences available to as many people as possible. As you can see from Figure 0.1, I am a developer at heart who looked for technical solutions first instead of considering the people involved. I had to learn the hard way that just having the right methods and tools will not magically transform an organization. The cultural change that is the hardest is also the most impactful. It took a good amount of failures and near misses to learn what I have to share in this book and to understand that you need to bring all the ingredients together with the right culture to really transform an organization.
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Figure 0.1: How Mirco’s understanding of organizational change evolved



Over the last few years, I have developed a workshop that I run with CIOs and other IT leadership from our clients to explore their challenges and help them identify possible ways forward. The fascinating thing when you are in a room with intelligent and visionary leaders is that you learn more each time. I have been running this workshop for a while, and I am extremely thankful for the experiences and ideas that the CIOs have shared with me, which continue to improve the workshop. (This book contains the accumulated knowledge from those sessions.)

DevOps for the Modern Enterprise is meant to address the different challenges that organizations face as they transform into modern IT organizations, and yes, most organizations today are IT organizations, whether they are car manufacturers or banks, due to the dependence on IT for their core business. We all know that technology is evolving faster and faster. In the meantime, we have legacy applications from many years ago. Even new applications that we are building today will be legacy in a few years’ time. I actually subscribe to the idea that legacy is any code written before today. Software and technology are transforming the business landscape by enabling new ways for people to connect, share, and collaborate. Furthermore, technology has freed people from constraints and geography. As a result, the world is becoming more complex and even faster, and these new consumption patterns are disrupting well-established business practices. Many organizations are facing the fundamental challenge of modernizing their IT infrastructure. Our old mental models and methods are clearly not working anymore. We need new ways of dealing with the need for new solutions. The path toward modernized solutions and improved technology remains mysterious and tricky. Very few legacy organizations have mastered the transformation.

Over the years, I’ve worked with some of the largest technology organizations in every industry vertical. And whatever excuses you may have, whether they’re about technology, complexity, or culture, I claim that I’ve seen worse. And yet, these organizations have been able to radically transform and improve their outcomes. I want to share some of their learning and achievements with you. IT should not be a place where we spend the majority of time solving the same old problems again and again.

Everything in this book is supported by Agile, DevOps, and Lean principles. In fact, I start pretty much all my client discussions by asking “What do these principles mean to you?” because they are all so ambiguous. I tend to use the overview picture in Figure 0.2 to make sure everyone understands exactly how I use these principles.
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Figure 0.2: Relationship between Agile and DevOps: How the principles Lean, Agile, and DevOps relate to each other



The mission I’ve set for myself as an advisor to my clients is to make myself redundant. Once my clients are leveraging the principles of Lean, DevOps, and Agile successfully and are working in an efficient way, I can go off and spend more time on implementing exciting solutions. I cannot think of a better goal in life than to make myself redundant and go on to focus on one or two projects instead.

But as long as IT continues to be a place where too many things go wrong and where people struggle every day, I will help make IT a better place to be. I will aim to help the transition with this book, as my team cannot be everywhere. There is more than enough work for all of us. Like all honest answers to complex problems, this is just a starting point. You should feel free to experiment with the recipe, add your own ingredients, and shake it up. Each journey of transformation is contextual, and there is never only one recipe for success.

I hope that with this book I can make it easier for all of you to navigate the challenges ahead. I am sharing my experience and practical exercises that I run with my clients and that you can use in your organization (whether small or large, old or new) to progress in your journey. I am looking forward to seeing you along the journey: at a conference talking about our successes and failures, at a meet-up over drinks, or perhaps on one of my consulting engagements as we solve some challenges together. 

I am a developer at heart, and I want to develop cool new applications. Let’s transform our industry so that we can all spend more time on the creative side of IT.

Mirco Hering




* For more information, see my DevOps.com article “Why We Are Still Fighting with the Same Problems in DevOps as 15 Years Ago.”






INTRODUCTION

How We Got Here

The greatest danger in times of turbulence is not the turbulence;
it is to act with yesterday’s logic.

—Peter F. Drucker, Managing in Turbulent Times

Before we get into the meat of the book, I want to take a moment to explain why it is so important to change the way we approach IT delivery. We obviously didn’t choose to be in the situation we are in today, where most organizations are struggling to deliver IT in a way that truly supports the business. IT is either too slow or too expensive, or does not deliver the quality that business stakeholders expect, but it’s not because we have consciously made bad decisions. When you look around, we are also pretty much in agreement as to what good looks like—the examples of Netflix or Google are used in literally hundreds of presentations about IT. Pretty much every organization is talking about Agile and flexible delivery, automation across the software delivery life cycle (SDLC), and leveraging modern architecture patterns like cloud native application, twelve-factor applications, and microservices.

Yet if we look around, we still struggle to find organizations that have mastered this new way of working in IT. Many of the organizations with good examples are relatively young organizations that have grown up as cloud or internet natives (companies that were founded with the internet as the target platform). We even have a term for them: DevOps unicorns. We call them unicorns because they are rare and seemingly unattainable for the average organization with a legacy IT architecture.

One could conclude that the challenge must be with this legacy architecture that organizations try to transform. While this is to some degree correct, I think it has even more to do with the mind-set. Many technology leaders are using ideas that were adopted from a traditional manufacturing context even though IT is inherently different*—they leverage the mental model of manufacturing for an inherently creative process. In traditional manufacturing, we follow a predictable process to produce the same outcome (a product) again and again. In contrast, we never do the same project twice in IT. To support this more creative nature of IT, we need to address three areas to achieve a shift in mind-set: the organizational ecosystem we find ourselves in, the people we work with, and the technologies that support our business. I have structured the book around these three dimensions. Here in the introduction, I will make the case for why the old mental model is not appropriate anymore. I will then spend the body of the book, which is organized into three parts, helping you transform your organization and adapt your mental models.

The three parts of the book are broken down as follows:


	Part A: Creating the right ecosystem for success (chapters 1–4): How do you create an organization in which modern IT is possible? How do you work with other organizations such as software vendors and system integrators to support a new way of IT delivery? The first “meaty” part of the book goes into these kinds of questions and is really addressed to the CIO and other leaders in IT who set the strategy of the organization.

	Part B: The people dimension (chapters 5–8): Nothing happens in organizations without people. How little we sometimes consider this is reflected in our usage of the term “resources” instead of people. Part B of the book will focus on people and what we can do to empower people to bring their best to work each day, which will, in turn, make your organization more successful.

	Part C: Technology in the driver’s seat (chapters 9–12): There is no doubt in my mind that the recent advances in technology have made some of the new ways of working possible and are forcing leaders in the industry to rethink the way to deliver IT solutions. I will talk about some of the key trends and how best to leverage these. Technology is evolving ever more quickly, so I will refrain from using specific names of tools, vendors, or methods. For some help navigating this space, I will, however, provide a list of resources that I hope remains available and updated over time on the internet.



For each chapter in the main section of the book, there is a discussion of the topic in which we explore the problem space and what possible solutions and approaches can be used. I aim to keep the chapters short so that you can consume them in bite-size pieces.

At the end of each chapter, I provide exercises in the spirit of “how to try this at home,” in which I present some practical steps for you to take to leverage what I have said in the chapter for your organizations. This will sometimes include templates, some questions to ask yourself or your organizations, or a step-by-step guide. It will not replace having someone with experience as an advisor but will provide you with some first steps to help you along the transformation journey.

I will also (somewhat self-indulgently) provide links to some of my blog posts along the way, usually when I have written more extensively about a topic but don’t think it fits into the flow of this book. Feel free to check out those posts.

I’ve included a conclusion to wrap up the book and leave you with some general recommendations on how to take the next step. In addition, I’ve added my personal recipe for dealing with the demands of the fast speed in our industry. In all, the information found in this book should leave you feeling prepared to begin the transformation into a modern IT organization.

Finally, I’ve included an appendix that goes into more detail of the factory analogy I discuss throughout the book. If you’re not familiar with it, you may want to read this appendix first, before moving into the meat of the book. For those who are well versed in the analogy, the appendix will provide a deeper understanding of it and help to further your thinking in this area. Let’s quickly look at why a traditional manufacturing mind-set stands in the way of achieving the speed and reliability of IT delivery we are aiming for with DevOps.

Manufacturing Principles Don’t Apply Easily to IT Delivery

In recent years, modern manufacturing has been the inspiration for many positive trends, like Lean, systems thinking, and theory of constraints. The Toyota manufacturing system, in fact, was one of the inspirations behind Agile and DevOps ideas. Yet many managers operate with a mental model that is more inspired by a legacy view of manufacturing—the image of manufacturing from the Henry Ford era. This factory model is based on the idea that we create a production process that allows us to put the intelligence into the process; then we can use less-skilled people to achieve a high-quality outcome. This is not true for IT work, where collaboration and creativeness are required to achieve the best outcomes. I believe that the principles of legacy manufacturing are causing many of the problems we currently see in legacy IT: rigid processes with a command-and-control mind-set; bloated, functionally specialized organizational structures; and large amounts of handovers that reduce the flow of work and increase the opportunities to introduce defects.

I chose the phrase “not a factory anymore” for my blog as a rallying cry for the change in thinking that IT executives need to make if they want to successfully transform their organization. The word “factory” in this phrase stands for the kind of factory Henry Ford represents, where mass manufacturing takes place with highly specialized people working on assembly lines to do a specific job and produce a mass product with little to no customizations.

Legacy manufacturing was based on the invention of the assembly line at Ford and the work that Frederick Taylor did on scientific management.† Building a factory was an expensive and time-consuming business. The work itself was optimized so that workers could become highly specialized at one specific task and do that task extremely efficiently. To reduce cost, a manufacturer had few choices: he could automate more by investing in better machines, he could change the material going into the product, and he could move his factory somewhere where the worker is paid less. Most changes to the product or production process would be a significant endeavor, as they required the purchase of new machines, reconfiguration of machines, teaching of new processes to all the workers, or a change in supply chains for the product material.

The product itself was not customizable (Henry Ford allegedly said about the Model T, “You can have any color as long as it’s black”), so it was very easy to compare output and cost of the product. If you changed the production process or used different material for the product, you could evaluate the result scientifically (which is the idea that Taylor’s work was inspired by). One can argue that most of manufacturing today still allows you to do these kinds of measurements of cost and productivity, as most products are mass produced. This is the kind of manufacturing example that most economic education and, therefore, management is based upon. I went to university over fifteen years ago and did an MBA recently, so I know firsthand that most of the teaching of IT processes is still influenced by this model. It is, after all, relatively easy to understand and to control, which makes scientific treatment of the process possible.

You will see that IT in the early days had a lot in common with a manufacturing business. Let’s put ourselves back in the 1990s at the IT department of a car company. (I like this scenario because I used to work in such a department during my school holidays and, based on that experience, was inspired to pursue a career in IT.) IT worked pretty similarly and had undergone similar trends as manufacturing had. Building a new IT system was an expensive and time-consuming business. The work itself was optimized so that workers could become highly specialized as testers; Java developers, SAP configurators, or operations engineers. Each one could focus on one specific task and do that extremely efficiently within an overall Waterfall-inspired SDLC process.

To reduce cost, the IT department had a few choices: they could automate more by investing in better tools, they could change the kind of software being used (for example, from custom Java to SAP to leverage existing functionality instead of building it), and later on, they could shift development or other functions somewhere where the worker is paid less. Most changes to the product after the design phase would be a significant endeavor, as this required changes to the contract with software vendors or significant rework for the existing team.

The product itself was pretty standard: an enterprise resource planning (ERP) system or a customer relationship management (CRM) system using “best practices” coming from packaged solutions. And while it was never really the same product twice due to some customization, the overall effort was relatively comparable (e.g., an SAP implementation at one car company to the SAP implementation of another).

You see, all in all, while IT was somewhat different, there was enough similarity that practices borrowed from manufacturing worked. And they worked for a long time. But IT has changed a lot, and we haven’t updated the way we manage it accordingly.

Using the factory analogy in IT conjures up images of people sitting in their cubicles and actioning work packages, with one person translating a requirement into a design, then handing it over to another person who writes a bit of code, then on to the next person who tests it—and in all of this, no one talks to each other. It’s all done mechanically, as with people on an assembly line. (This is reminiscent of Charlie Chaplin in the movie Modern Times.) The world has changed, and a significant change enabler has entered the stage: the reduction in transaction, or setup, costs for IT.

The Concept of Transaction Costs and Batch Size Is Central for the Shift in Approach

Transaction costs (sometimes called setup costs) are the costs required to make a change in the production mechanism to either produce a different product or make changes to the way the same product is being produced. Transaction costs determine the optimal batch size of the product to achieve an economic outcome, as the holding costs are difficult to influence. How transaction costs influence the optimal batch size is illustrated in Figure 0.3.‡



[image: Two graphs showing the relationship between transaction costs and batch size. The first graph shows a higher transaction cost curve, resulting in a larger optimal batch size. The second graph shows a lower transaction cost curve, enabling a smaller optimal batch size. This illustrates how reducing transaction costs allows for smaller, more frequent batches in software delivery.]

Figure 0.3: Relationship between transaction costs and batch size: Reducing transaction costs allow for smaller batch sizes



The optimal batch size is determined by the holding costs and the transaction costs (higher holding costs drive smaller batch sizes and higher transaction costs drive larger batch sizes). In IT, the holding costs are a combination of the increasing cost of fixing a problem later in the life cycle and the missed benefit of features that are complete but not in production yet. These two factors don’t change much with modern DevOps practices; what changes are the transaction costs.

As manufacturing has changed over the years, there has been a focus on reducing the transaction costs so that more differentiated products can be produced. This has cumulated in mass customization and 3-D printing. In IT, both Agile and DevOps have tried to achieve the same reductions.

In the past, the transaction costs were high for IT projects. You had to order hardware and install all the middleware, and the development of your customized software product included a lot of manual effort–intensive tasks, such as deploying code changes, regression testing the solution, making changes to the environments (for example, an MVP takes less than three months rather than 6–12 months; incremental releases take days/weeks instead of months).

This has changed now that the transaction costs have been significantly reduced by cloud-based infrastructure, anything as a service (XaaS), and DevOps-inspired automation across the SDLC, which have made much smaller batch sizes possible.

And there is a real business benefit in small batch sizes. Small batch sizes allow us to invest smaller amounts to validate a business idea and make fewer large bets. The best analogy for this comes from long-time product developer Don Reinertsen:2 Imagine a lottery where you get a prize if you guess a three-digit number correctly. One option is to give me five dollars and guess the three-digit number; I then tell you whether you have won the $1,000 prize. Alternatively, you can give me two dollars and guess the first digit. In return, I tell you the first digit of the winning number, and you can decide to pay another $2 for the next digit and again the same for the third digit. Would you choose the first game or the second game? I think it is clear that the second game provides you with a better outcome.§ The feedback from the smaller batch size provides you information
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