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Module 1

The Phoenix Project

John Willis: Hey Gene, it’s been a wild ride. I think the first time we met was actually on a panel.

Gene Kim: That’s right! DevOps Days 2010 Mountain View.

John: That’s right, and the joke was I was on a panel with you. I think it was Patrick Debois, who we considered the godfather of DevOps, made a joke about my age or something like that. And you made some compliment to me, and it was one of those things where I knew who you were but I didn’t know who you were. And you said, “Oh, he doesn’t look that old!”

Then I got off the stage, and our good friend Damon Edwards says, “Do you know who that was?”

I was like, “I don’t know, panel guy number four?”

He goes, “No, that’s Gene Kim!”

I’m like, “Gene Kim! Oh, my God!” I was trying to chase you down, and I think that was the first time we met. What was interesting is I think we agreed to meet at South by Southwest, and we had a really long conversation about this thing we call DevOps. And I think we had a meeting of the minds of what it meant to me, what it turned out it meant to you.

Gene: Yeah, absolutely, and I’ll never forget that interaction, because you had told me over drinks that DevOps was important because IT operations has been lost at sea for thirty years, and DevOps is how we’re going to find our way back. In that moment I knew that I was talking to a true kindred spirit, and we were genuinely on the same mission of how do you elevate this through the practice—not just for development but also for operations, where I think both of us would say is where we came from.

John: Then we started having discussions about how to further the discussion about this thing called DevOps, and you had basically informed me that you were working on this mission you had about this book that was based on some guy that at the time I didn’t really know. One of the other favors you did for me is, I was “Ooh, can I read a copy of the book?” and you said, “John, you should actually read this book first.” That book was Eliyahu Goldratt’s The Goal.1 So I read it, I fell in love with it, and it was just...I think that started our journey of this thing that we’ve been working together. So, I guess, what inspired you to write The Phoenix Project?

Gene: So, as you had mentioned, it is because of Dr. Goldratt’s book called The Goal. It’s a famous book that was written in 1984, and it’s a novel about a manufacturing plant manager who has to fix his cost and due date issues in ninety days, otherwise they’ll shut the entire plant down. What’s amazing is that you see the entire world through the hero’s eyes: Alex Rogo, the young plant manager.

What Dr. Goldratt does so effectively in the book is really talk about all the things that go wrong in manufacturing that resonated so well with the entire manufacturing community, and uses that as a platform to put forth a set of very unconventional, counterintuitive things that he called the Theory of Constraints.

When I read that book, oh my goodness, probably seventeen, eighteen years ago, it was just so powerful to me. And I’ve never worked in manufacturing. I’ve certainly never been a manufacturing plant manager. But it was obvious that so many of the lessons being imparted in that book were relevant to the work that we did all the time in technology. I think the other thing that resonated was the notion that storytelling would be such an amazing vehicle, to be able to tell the entire world that this is the problem that we’re trying to solve through things like DevOps.

I think the last thing I’ll mention is that the impact of The Goal is difficult to overstate. It’s been integrated into almost every mainstream MBA curriculum, into almost every mainstream Ops management course in terms of operations management. So, I think it just shows how powerful storytelling is as a vehicle to get people on board.

John: Yeah Gene, the whole storytelling narrative of The Goal and then The Phoenix Project, I think it’s really interesting. Because one of the interesting themes that always comes out when people talk to me about The Phoenix Project is, “How did Gene sneak into my building?” Then I’ll ask them, “Did you read The Goal first?”

As some people [say], “I haven’t read The Goal but I have read The Phoenix Project.” Even when I read The Goal the first time. You said, “John, read The Goal first,” which was a gift that you gave me. Because I think if I would have read The Phoenix Project first, I wouldn’t have had the sense of the narrative moving forward. But in both books, even when I read The Goal, I got the sense of, “I know that character. I know that character.”

I love when people tell me, “It seems like Gene snuck into my building when he wrote The Phoenix Project.”

Gene: Yeah, it’s so interesting to study Goldratt because he did talk about the years after The Goal was published, and he said he would get these letters in the mail from people saying, “You must have been hiding in my manufacturing plant. I know these characters, I know these disasters. That person that is being described is me!”

So, I think that was just a great testament to how great of a vehicle The Goal was for being able to say, “Hey, I understand the problems that are happening.” So, I think a design objective of The Phoenix Project, of the co-authors—so that was Kevin Behr, George Spafford, and myself—we obviously want[ed] to create the same reaction in our readers, saying, “Holy cow, what’s happening to Parts Unlimited,” the fictitious company being depicted in The Phoenix Project, “is what’s happening to us.”

It doesn’t even matter whether we’re a developer or in operations or security, whether we’re in technology or within “the business.” The story being described is what we feel every day. I think an additional design objective was to say there’s this downward spiral that is happening in the organization, and it’s actually getting worse over time. So, that was something we wanted to bring to life in The Phoenix Project.

John: The other thing, I think...it’s all about timing. The first DevOps Days in Mountain View where we met in 2010, there was this explosion of people trying to figure out a better way to do things. Meanwhile, you had been working on this project for a number of years that just fell in at a perfect time to describe a narrative of what people were experiencing in this thing called DevOps that was just starting to explode.

Gene: Yeah, I’ll tell you what I remember from DevOps Days 2010 Mountain View was the two movies that Patrick Debois put out to open up the conference. One was that Charlie Chaplain assembly line scene [Modern Times], and then the other one was the I Love Lucy scene on the assembly line of the chocolate factory [“Job Switching”]. And what a great way to signal that we’re all...we have these Lean principles in mind. In that first ten minutes of the conference, I had the immediate feeling of, Holy cow, I’m surrounded by people that probably believe the same things I do.

John: So, like I said earlier, you had introduced me to The Goal, and I started reading...in fact, even before I actually read the early copy of The Phoenix Project, I was already off. I was reading all of his [Goldratt’s] works. And they all seemed to have this narrative, like you said; there was this hero and this conflict and there was something that they had to get done. Then the storyline usually has a mentor. So, there’s always the hero, and the thing I guess I would ask you, what’s your sort of favorite scene in The Goal?

Gene: This is something that Goldratt does in The Goal that is just, for me, was very meaningful. There was this scene where our hero, Alex, is running to a conference, and he’s running through the airport, and he’s in the airport lounge, the airline lounge, and he runs into his old physics professor named Jonah. So, Jonah is really the incarnation of Dr. Goldratt.

They catch up on old times, and Goldratt [Jonah] asks, “So, what are you doing?”

Alex says, “I’m a manufacturing plant manager,” and he’s going to give a talk at a conference.

Goldratt [Jonah] asks, “What are you presenting on?”

Alex says, “I’m presenting about how robots have improved my efficiencies.”

Jonah [Goldratt] looks immediately skeptical, and he says, “Oh, really? How have robots improved your efficiencies?”

He says, “We’ve increased efficiencies by thirty-six percent.”

And Jonah’s first question was, “Are you selling thrity-six percent more products?”

Of course, Alex’s response is, “No, no, of course not. We’re manufacturing, not sales. That’s not our job.”

Then Jonah [Goldratt] asks the second question, which is, “Did you lay off thirty-six percent of your people?”

To which Alex responds, “Oh no, of course not. We’re a union shop; we can’t do that.”

John: I think it was funny because as I was reading...because that is one of my favorite scenes too, it was almost like Alex was telling him, “Oh, you don’t understand manufacturing,” which becomes the kind of joke.

Gene: Exactly right. And I think the point is, with the third question clearly Jonah understands manufacturing. In fact, he says, “If you haven’t increased your sales by thirty-six percent and you haven’t decreased your cost by thirty-six percent, then you haven’t really improved your efficiencies at all. In fact, I bet your inventory levels are going through the roof, aren’t they?”

And in the book, Alex says, “It felt like I was in an elevator and the elevator cable just snapped.” Alex knew that he was caught in some sort of logical error, but didn’t know exactly how. So, I think this really shows that Goldratt had an internal mental model, and what he was doing was looking at the inputs and outputs and work in process, and the only way you can increase efficiency technically is to increase throughput or sales, decrease costs. If you haven’t done that, what you’re actually doing is creating more work in process, which leads to all sorts of horrendous things like worse due-date performance, increased lead times, and so forth.

So, without a doubt that is my favorite scene in The Goal.

John: I think it takes a physicist turned management consultant to actually go ahead and explain the simplicity of what seems like an abstract, complex problem. I think the reason that’s my favorite scene is in every book you read of the Goldratt series—and other people have written books around this narrative, and of course The Phoenix Project—there is always this mentor that seems like the person who’s out of place but then becomes the Socrates or the dialogue. He doesn’t give you the answer. You shall figure out the answer yourself.

Gene: It’s funny, that is actually one of the tropes that we used in The Phoenix Project. That notion of a mentor is very widely used. It’s Yoda in Star Wars. It’s Mr. Miyagi in The Karate Kid. It’s the person who seems to know everything, and their mission is to guide our hapless hero to answer the puzzles so that they can achieve their question.

John: So, like you said, Gene, one of the things about The Goal was you didn’t really have to understand manufacturing to get a sense of the things, the issues, the flow, the Theory of Constraints, those things that happened in there. One of the things over the years is we’ve had this journey together from reading early copies of The Phoenix Project following this journey with you. One of the things I realized is the brilliance of what you produced was to be able to transpose those ideas into a modern day software world.

I thought about what Mary Poppendieck did with her famous book Lean Software Development, and I also thought that was a brilliant thing that she was able to take Lean manufacturing and kind of transpose that to software development in such a way to connect those two. Now I look at what you did from a novel that I guess some, an engineer, would look at as automated robots and enclaves and you were able to turn that into...make that leap, very much like Mary Poppendieck, in modern day software company with software issues instead of an enclave maybe, system programmer and a late project.

So, how were you able to do that?

Gene: You bring up Mary Poppendieck’s great book Lean Software Development2 and I love the—I think the interview that you and Damon [Edwards] did with her where she said she was at 3M and she was actually writing the systems that supported plant manufacturing. She said, “I learned so much, and we should be applying these same Lean principals to the software development process.”3 I think that was very much our similar goal. Take all the things that we all took for granted as absolutely true in manufacturing and apply them not just for development and keyway but also for the IT operations and service delivery. In fact, you could say that one of our design goals was to create an isomorphic mapping between the Lean principals as applied to manufacturing and the Lean principals as they applied to the entire technology value stream, which I think that we actually made even more concrete in the book that you and I co-authored together in The DevOps Handbook, along with Jez Humble and Patrick Debois.4

You put your finger on, I think, probably the biggest insecurity going into The Phoenix Project, which was the fact that we didn’t come from manufacturing. For us to really learn that skill, there are three places that were very meaningful to me. One was a course I took—actually, it was two courses, three courses at Washington State University in 2008. That was three engineering management courses taught by Dr. James Holt that were all about the Theory of Constraints, the applications of Theory of Constraints, and was actually based on the training that they used to call the implementation certification that was issued by the Theory of Constraints, TOCICO [Theory of Constraints International Certificate Organization]. So, George Spafford and I went through that together. Then later in 2011, George Spafford, Kevin Behr, and I, we all took the Toyota kata training from Mike Rother, and that was in 2011 at the University of Michigan. So, that was a phenomenal course. That was only four days, but it was two days of lectures as well as two days in the field on the plant floor.

Those courses really gave us a lot more of the theoretical underpinning of some of these principals, as well as some of the more tactile learning about what does a manufacturing plant look like and smell like, and hopefully those were reported accurately in The Phoenix Project.

John: You know, it was interesting too, we talked about the work that we did together, The DevOps Handbook. After I had finished reading The Goal, and even to a certain extent some of this stuff in The Phoenix Project, I wanted to learn a lot more about Theory of Constraints. I think I came to you a couple of times, and you were “Yeah, I’ve got a lot of this research, but it’s here. It’s here.” It wasn’t easy to find a lot of deep explanation in that, but then during the project in The DevOps Handbook we were able to share a lot of that stuff. I was able to see that, and as we talked about case studies and things in The DevOps Handbook I think it became a lot clearer, some of the information. Again, I’ve been drafting off of your knowledge for many years.

Gene: In fact, I think one of the criticisms of the Theory of Constraints body of knowledge, and justifiably so, is it is a little bit hard to access. Rather, it is somewhat inaccessible. In fact, what I learned in the Washington State University graduate courses is that there’s still professors working on trying to make it understandable and applicable. There’s certain things only Goldratt seem to be able to do.

So, I think that work still continues. Kind of an ah-ha moment for me is that it’s one thing to put out a great theory, but if you don’t have a vibrant community out there who can actually deploy that into industry, then it really becomes an academic, more intellectual work.

John: That’s what I was saying earlier. I think there are bodies of work that are really important, and then the important part becomes the people who can actually start explaining it en masse. I think that’s a little bit of another narrative of how we do things even in DevOps, our community of DevOps, and even about this body of work that we’re working on now.

Gene: Absolutely. I think what I get very excited about is here’s a way that we can take all of these over a century of disparate bodies of knowledge and show how they’re all converging to help make DevOps possible, which I think is, in my mind, the first time that these principals are being deployed at an industrial scale.

John: Well, and then I think too, just to summarize this, The Goal, I think why we we’re both kindred spirits is the real goal is—excuse the pun—but is that we both have been working in this industry a long time, and I think what DevOps brought to light for us is the ability to finally help organizations try to become high-performing organizations. It wasn’t just one set of principals or disciplines or frameworks. It took all of this work to put together and be able to explain it in such a way.

I think the recreation of that scene in The Phoenix Project is my favorite. That one like what we had with Alex and Jonah, the mentor, we had a similar scene with Bill and Dr. Erik Reed where basically, again, there’s this whole discussion, and he [Bill] says, “You don’t know what work is.” I think it was Ben Rockwood who wrote an article that described this idea of the four types of work.5 Can you describe these four types of work and why it’s important and why it fits into the DevOp so well?

Gene: That’s probably one of my favorite parlor tricks that we used in The Phoenix Project, and it was really deployed when our hero, Bill Palmer, says, “Who is this buffoon? What can we learn from manufacturing? [In] manufacturing they work with [their] hands but we in technology work with our heads.” I think it was really an attempt to sort of verbalize all the objections that we would hear about what possible lessons can be learned from manufacturing. So, the Jonah character, Erik Reed, says, “Well, clearly we’re not ready to have this conversation, because you don’t even understand what the four types of work are.” That was really meant as a puzzle that the protagonist has to go and fix.

It’s worth pointing out that it is true. There’s actually a whole bunch of problems that you see in manufacturing that you can’t see in technology work, where work and process is physical. It’s stacked clear up to the ceiling. You have to walk around it when it clutters up the plant floor. So, the point of this exercise was to show that there are four different types of work. It is a very special category that has all the negative properties that work in process does in manufacturing.

So, the four types of work, the first one was the business project. These are the business initiatives. They’re on the annual PowerPoint slides that are shown by executives, and those are almost always backed up by a development project. They’re typically tracked in a project management office. They’re being tracked as a point of investment capital. So, those are pretty obvious, very easy to count.

Then the second type of work are the internal IT projects. These are often infrastructure projects, maybe operational improvement projects like deployment automation, like production telemetry. The interesting property of these is that they’re not often centrally tracked. They might be tracked at the divisional level or within a certain silo. They’re typically tracked by the budget owner, but they don’t get rolled up anywhere. So, for anyone in the technology value stream, a lot of our work is consumed by this second type of work, but it is not as visible.

The third type of work that we posited was operational changes. These are really the result of the first two types of projects, so both business projects and operations projects to get itemized into changes that have to be done by a whole bunch of different work silos, whether it’s DBAs [database administrator] or network engineers. So, this type of work is increasingly more and more distant from the business objective, and they’re often tracked in totally different systems than the first type of work. So, it’s often in ticketing systems like Jira, Service Now, or Remedy as opposed to the capital projects.

But the last type of work was the most fun to play with, because this is unplanned work. This is all the work that’s generated from failures, outages, audit, and security compliance findings. The point of this fourth type of work is that left unchecked, unplanned work can consume the work capacity of the entire organization. So, it really isn’t tracked anywhere except for problem tickets. I think in some schools this is called failure demand as opposed to project demand.

The scene that I really love in The Phoenix Project is when they’re tracking all the work cards on a kanban board, the unplanned work caused by the failed Phoenix Project launch ballooned and no other work could get done. So, these work cards were piled to the ceiling just like work in process was piled to the ceiling on the plant floor. That was really the whole point of having Bill, the protagonist, have to find the four types of work.

John: I think the other interesting thing, you talked about Mary Poppendieck and how did she make that translation. She was at 3M. We have another friend, Scott Prugh at CSG, and I think one of his early...he speaks at the DevOps Enterprise Summit, and I remember one of the times he said that he realized—and I think actually at the reading of The Phoenix Project and understanding that really there is a mapping between manufacturing and software delivery or service delivery, I think he said in one of his early presentations that he went back to the manufacturing floor—which we’re all kind of Theory of Constraints, Lean, delivery—and he spent some time with them to come back and take that.

I think that going back to being able to map the goal manufacturing to a software service delivery is, I think, too many people look at the works in manufacturing and think that’s just manufacturing.

I think that becomes the common theme that me and you are so interested in. If we take the abstraction to a value stream, then we’re able to look at Lean, we’re able to look at Goldratt’s work, we’re able to look at a lot of different bodies of knowledge that don’t get muddled in just rote communication in those kind of silos. If we move it up and we keep talking about the delivery of a value stream in an organization, we’re able to include a lot of different bodies of work, which actually is one of the goals of this project.

Gene: Absolutely, and by the way, you had mentioned Scott Prugh at CSG. It was such a treat to be able to go visit one of two of the largest printing plants in the United States. He took me to one of them outside of Omaha, and he showed me exactly where he had one of his many epiphanies, which is at the starting line of the print jobs. Basically every print job corresponded to a cart, and they would not let a cart go onto the production floor until it had every one of the things required of its dependencies already fulfilled. In other words, the worst type of thing that could happen if you’re printing hundreds of millions of bills in monthly statements every month is to let a job proceed onto the plant floor and then realize in the middle that you’re missing a certain type of ink.

The parallels that he drew was that notion of flow control and job release was something that was critical in software delivery, especially in operations. How many times has a deployment started only to realize halfway through, maybe two days into the release, that we’re missing something. We’re missing a database scheme of change, or we never notified the firewall team that we needed a rule change? I think that was a very concrete epiphany that Scott Prugh had, and it was such a treat to be able to see that in person.

John: I think there’s a little foreshadowing for some of the stuff we’re going to cover in the future about quality, and build[ing] quality in early, and some of the bodies of work that are going to teach us early, early examples, even going back to Japan, about that type of concept of being able to not let the bad ink go down the road in CSG’s example.

One of the things that came out of The Phoenix Project is this idea we’ve called the Three Ways, Three Ways of DevOps. What’s interesting is it’s become a way for us to explain this, in a very simplistic way, of how we add value, how we add service and value stream, and how we think about it. I really do now think it’s become...the Three Ways have become this common language of DevOps. Can you explain the Three Ways?

Gene: Yeah, I love that word that you used. It’s very simple. It’s simple to explain, and I think it’s because the Three Ways are simply principles. The goal was to be able to say here are three principles from which [we] can derive all the observable practices. We can, from those, derive all the things that we see in high-performance technology organizations, whether it’s a Google, Amazon, Facebook, or a Nordstrom, CSG, or Capital One.

Just a little trivia fact about the Three Ways is the Three Ways actually changed a little bit. Sometime in 2014, Tim Hunter, who’s at Apple, basically rewrote them to make them alliterative. His version of the Three Ways says that the first way is all about flow. The second way is all about feedback. The third way is all about a continual culture of experimentation and learning. I loved it so much that we actually went back and changed the Three Ways in The Phoenix Project to reflect this more pithier, alliterative version.

John: I think there’s an interesting story there in that when we first started talking about The DevOps Handbook, The Phoenix Project wasn’t even complete. I think we’ve learned a lot over the years what the...We use the phrase continuous delivery, but even in the early days if we, we first started talking about this in 2010, 2011, what we thought about the value stream then and how we’ve gotten to learn from other people and see it go through. I think that now you’re talking about the new definition, if you will. It’s a nice journey that we wind up to where we understand now what these ways really mean as we continue to learn and explain. Describe for us the first way if you will.

Gene: The first way is all about flow as we go left to right in the value stream. Typically, in the technology value stream, that begins in development, goes through keyway, goes through operations and deployment, so that service is actually running in production so that customers are actually getting value. The goal is to—just like in manufacturing—maximize flow. To do that, we involve practices like reducing batch sizes, integrating quality into our work, and incidentally, also security. By doing that, that’s how we end up with these amazing outcomes that we want. We have world-class reliability, availability, and security.

I love all the technical practices that you can map to the first way: the notion that we shouldn’t pass defects on to a downstream work center; the fact that often when we do work, our customer really isn’t the end user customer, but we should be optimizing it for whoever we’re giving our work to next, the internal customer as Lean defines it; the notion that we want to be continuously building, continuously integrating, continuously testing, and maybe even continuously deploying; the whole notion of reducing work in process. We know that the more work in process we have, the worse the due date performance, the worse the lead times, and the worse the quality. All of those things we would fit underneath the first way. Those are some example practices.

John: If we’re successful in our kindred quest to help create high-performance organizations, we try to help companies understand a value stream. If we help them then look at other areas of the organization, systems thinking—as Goldratt would say, global optimization—then we’re successful in our conversation. I think there’s a great story of one of...an organization that we’ve worked with, Nordstrom...I think one of my favorite examples of a first way example, and me coming from a mainframe background...I’ll let you tell the story, but this story of how they would look at a value stream in a certain way over time every year. It was a mainframe Cobol app, and every year they’d look at it, and they weren’t able to look at it in a holistic global way—in other words, trying to add in Lean principles and things like that. One year, a good friend of ours, and I’ll let you introduce her, took that idea and just added the Lean principles.

Gene: I love this. This came from our mutual friend Courtney Kissler, who was at that time the VP of Technology for all the non-discount properties at Nordstrom, and this great story that she tells us in The DevOps Handbook is how they had this huge problem around the cosmetics business office. Everybody knew for a decade it was because it was that mainframe application. Every year they committed themselves to retiring and getting rid of that mainframe app. They did a value stream workshop, and they actually invited everyone that was associated with every aspect of the creation and service delivery around that mainframe app. They found the problem wasn’t anything to do with the application on the mainframe at all. It was the fact that every time some operation needed to be done, the store floor manager would have to go to the back office and use a PC, and it was very inconvenient for them to do so. They would do it once in every great while, and they would batch up the operations.

The second thing they found was that on that application, they were asking for a piece of information that the store manager didn’t have, like the employee number of the specific employee that they had to get into the system. So, they did this experiment. They actually mocked up an app on an iPad, and the lead times went down from fourteen days to get the employee discount codes created, to it being done almost in real time. Here’s an example where it had nothing to do with what they had thought it was. Instead, it had to do with information availability, and the common measure was so simple compared to what they thought they had to do.

John: There again is a great example of looking at a problem from an IT-centric perspective. This was a mainframe Cobol, which almost every Fortune 5,000 company has, and they were looking at these horrible lead times and just all these kind of restart of high MTTR [mean time to repair] and the brilliance was to just look over the fence and look at something...Mike Rother’s Learning to See,6 which was the description of a principle used by Lean, which was the value stream mapping. By just making that bridge from IT-centric, mainframe Cobol, “Leave it alone. There’s nothing you can do with it,” to “Oh, I can take a manufacturing principle and find out that it’s an incredibly simple problem.”

Gene: We changed a form and all the problems go away.

John: That’s correct. In fact, from what I heard, in the middle of the value stream mapping they went ahead and wrote a JavaScript program that actually automated the process that was manual.

Gene: That’s awesome. Maybe just as a little side note, one of the edits we made to The Phoenix Project was because of a comment that Jez Humble made, saying that that exact process where the team does a value stream map of how things are deployed in the production was exactly the genesis of continuous delivery and is described by the seminal paper that Jez Humble and Dan North wrote back in the 2000s.7

John: And Chris Read.

Gene: And Chris Read, that’s exactly right.

John: Chris Read, Dan North, and Jez Humble. In fact, what was so interesting about that, if you look at the Wikipedia page for continuous delivery, it has that picture that those three gentlemen presented, I think it was Agile 2006, and to me, that’s always this brilliance of being able to...I show that picture now in slides, which is the value stream flow with the gates. You have your check-in, your testing, and then you got a red block, which means it was a gate. It gets kicked back, and then you get green, green, green, green, another red block, and gets kicked back. When I present that slide today, I still get oohs and aahs. To then explain to them, “By the way, Chris Read, Dan North, and Jez Humble presented this picture in 2006.”

Gene: Right. That’s how Jez Humble got added to The Phoenix Project.

John: In fact, there’s probably no better single way to codify the first way than that image of the gating project of going left to right.

Gene: In fact, as you had mentioned in numerous conversations, the first way I think really does encapsulate so much of what has now been codified in continuous delivery, continuous deployment. That is definitely a first way pattern.

John: It’s all about the value stream. Gene, now can you describe the second way for us?

Gene: The first way is all about that left-to-right flow of work. The second way is all about the reciprocal flow of feedback. The notion is that whenever something goes wrong—or for that matter, whenever something goes right—we want to radiate that feedback to everybody in the value stream, and we want to amplify that feedback and make sure that we can create feedback as soon as possible, especially at the earliest parts of the value stream. In our work, that would be developers. How can we create the fastest feedback possible so that they can learn from mistakes, learn from successes, so we can see what worked, what didn’t work?

I think for most of us, where we want to concentrate feedback first is when things go wrong. The idea there is that we want to create the right sorts of feedback so that we can ideally prevent bad things from happening again, and if we can’t prevent it, at least enable quicker detection and recovery.

One of my mentors, Dr. Steven Spear, he has this notion that he created from the Toyota production system. He said one of the key attributes of high performers is that they see problems as they occur. They can swarm their problem until there’s an effective measure in place, and the goal is to take those opportunities, not just to fix a problem, but to enable learning.

I think the technical practices that we can derive from the second way include the notion of assertion statements in code. We have a certain assumption of how things operate in reality, so we want to test them. We want to continuously test, continuously build, continuously integrate. I love the notion of everything radiating telemetry. That’s the continuous deployment pipeline as well as making sure that everything in production is actually radiating as much information as possible so we can actually see [if] things [are] behaving and operating as designed. By doing that, we can actually create genuine shared goals that span Dev, QA, operations, and information security.

By the way, John, one of my favorite parts of working on The DevOps Handbook with you was showing how telemetry isn’t just for operations people, that telemetry is for everybody.

John: I think what’s interesting, just starting to study this body of work, starting with The Goal, and everything I’ve studied since...It was interesting, almost like the Bill/Eric Reed thing, you don’t really understand monitoring. Because I started in this business in 1980, and most of what I’ve done for many years, up until I’ve studied things like The Goal and value stream, was monitoring for monitoring’s sake, event for event’s sake. And it wasn’t until you start thinking of the value stream and global optimization...

To me now, the second way is a really good way to describe why we do this, because we’re amplifying feedback loops. We’re not just sending out alerts. When I think about all the monitoring tools I’ve used...to think of it now in terms of telemetry. I think it was your section where you created in The DevOps Handbook, where you call it telemetry. And I know we gathered that from lots of conversations, but the light bulb went off for me about what I had been doing for the prior twenty years and why I really should be doing this, which I think is the second way to me.

Gene: And when we were writing that section, what became...what was startling to me was the fact that you had pointed out something that, holy cow, we’ve all been doing: logging, fault management, events management, but it was all typically in our silo. The Ops [operations] people had all the fault management tools, and developers had the logging frameworks, but they were rarely joined together in a way that we could use to meaningfully solve problems together. It was actually that section...I remember working on that with you, where it was a genuine eye-opener.

John, it’s funny in hindsight...I think the second way is interesting for a couple reasons. One is certainly during problem resolution. If you have an hour to do service impairment, it certainly helps to see what you’re doing when you’re fixing things. That seems pretty obvious in hindsight. But the second part is that telemetry is actually necessary to even conduct experiments. So, when we talk about continual learning, continual experimentation, the second way is absolutely a prerequisite.

John: I think that works really well into the third way, which is that you need the second way to get the telemetry because the third way allows you to create the completion of an experiment or hypothesis that allows you to learn. Can you go ahead and explain the third way?

Gene: So that first way is flow of work. The second way is about that feedback and telemetry, and the third way...I don’t know about you, John, but this is where I’ve had the most amount of learnings in this journey together with you. So, the third way really is this culture that fosters risk taking, so we can learn from successes and failures. It says that repetition is a prerequisite to mastery. But then it also says it’s about a culture that creates a continual experimentation and learning culture. I think there would be many people who study high performance who say, ultimately, for any high-performing organization, improvement is a byproduct of organizational learning.

There’s a school of thought that says how high performers win in the marketplace is because they out-learn the competition. So the patterns that emerge from this include that notion of risk taking, safety culture, blamelessness, but that is what sets the stage for us to be able to do experiments.

I love this quote, again, from Dr. Steven Spear. He says, “The goal of leadership is not to command, control, berate, intimidate, and evaluate workers through some set of contrived metrics. Instead, the job of leaders is to help organizations become better at self-diagnosis, self-improvement, and to make sure that local discoveries can be translated and converted to global improvements.”†

So, I think about all those things. And we look at what’s happened at Etsy as they went from a low-performing organization to a world-class engineering culture. So much of that is all made possible through a learning culture.

John: I too think the third way is really the most interesting. Because we talk about things never being done and learning never being done. And it goes back to our journey, to keep understanding the learnings of these things like value streams. And I think it
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