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				Preface

			
			You come into your new job ready to solve hard problems, to write elegant code, and to ply your craft. Exciting! Congratulations! We hope you get to tackle interesting challenges; work with wonderful, intelligent, and passionate colleagues; and build useful things.

			
				But you will soon discover, or perhaps have already discovered, that knowing how to program—how to use computers to solve problems—is only half the battle. It’s a critical part of your skillset, yet to be an effective software engineer, you need other skills that are not taught in school. The Missing README will teach you these skills.

			We will explain modern practices for building, testing, and running production software, and describe behaviors and approaches that make for stronger teams and better teammates. We’ll give you practical advice on how to get help, write design documents, work on old code, be on-call, plan your work, and interact with your manager and team.

			
				This book doesn’t contain everything you’ll need to know—an impossible task that would make for an exhausting read. Instead, we focus on the most important information not usually covered in undergraduate computer science curricula. These topics are deep, so we end each chapter with a “Level Up” section containing recommended reading if you want more information.

			The first few chapters explain what to expect when you begin your career at a company. The middle group expands your technical education: writing production-quality code, effective testing, code reviews, continuous integration and deployment, design documents, and architectural best practices. The final three chapters cover softer skills, such as Agile planning, working with your manager, and career advice.

			This is an opinionated book influenced by our experiences building teams in rapidly growing, VC-funded, pre-IPO Silicon Valley companies. Your setting might be different, and that’s fine. Specifics differ from company to company, but the fundamentals are universal.

			The Missing README is the book we wish we had when we started out—the book we plan to give to new engineers we welcome to our teams. By the end, you’ll know what it takes to be a professional software engineer. Let’s get started!

		
	
		
			
				1
The Journey Ahead

			
			Your journey as a software engineer spans your entire career. There are many stops along the way: student, engineer, tech lead, maybe even manager. Most new engineers start with a technical foundation but little real-world experience. The chapters ahead will guide you toward the first milestone of your career, which you’ll reach when you can safely deliver code changes and work seamlessly with your team.

			Reaching the first milestone is difficult—the information you need is scattered across the internet or, worse, tucked away in someone’s head. This book consolidates key information that you need to be successful. But what does a successful software engineer look like, and how do you get there?

			Your Destination

			Everyone begins as an entry-level engineer. To advance, you’ll need to be competent in several core areas.

			
					Technical knowledge  You know your computer science fundamentals. You know how to use integrated development environments (IDEs), build systems, debuggers, and test frameworks. You are familiar with continuous integration, metrics and monitoring, configuration, and packaging systems. You proactively create and improve test code. You consider operations when making architectural decisions.

					Execution  You create value by solving problems with code, and you understand the connection between your work and the business. You’ve built and deployed small and medium-sized features. You write, test, and review code. You share on-call duties and debug operational issues. You are proactive and dependable. You participate in technical talks, reading groups, interviews, and presentations.

					Communication  You communicate clearly both in written and verbal form. You are able to give and receive feedback effectively. You proactively ask for help and get clarification in ambiguous situations. You raise issues and identify problems in a constructive manner. You provide help when possible and are starting to influence peers. You document your work. You write clear design documents and invite feedback. You are patient and empathetic when dealing with others.

					Leadership  You work independently on well-scoped work. You learn from mistakes quickly. You handle change and ambiguity well. You actively participate in project and quarterly planning. You help new team members onboard. You give meaningful feedback to your manager.

			

			A Map for Your Journey

			To get to your destination, you need a map. The rest of this chapter will help you navigate both this book and the beginning of your career. We start at Peak Newb, where all newbies begin. From there, we travel down Ramp-Up River, where you start coding and learning local conventions and processes. Next is Cape Contributor, where you ship some meaningful features. Shipping features means you will have to sail the storms of Operations Ocean. Finally, we will land in the safe haven of Competence Cove.

			We’ve annotated many paragraphs with chapter references. You can read this book linearly, or you can jump to the chapters you care most about. Many chapter references appear more than once in the outline; this is intentional. Chapters are grouped by subject, but the subjects we cover will span your career. You will discover new insights every time you revisit the material.

			Peak Newb

			You begin your journey as a newbie. Get familiar with the company, the team, and how things get done. Attend onboarding meetings. Set up your development environment and system access, and figure out regular team processes and meetings. Read documentation and have discussions with teammates. Contribute by filling in documentation gaps you find in the onboarding process.

			Your company might have a new hire orientation to help you get up and running. These programs teach you how the company works, provide a tour of the organization, and introduce company leadership. New hire programs also introduce you to new hires from other departments—your future colleagues. If your company doesn’t have a new hire program, ask your manager to explain the “org chart” (who is in charge of what and who reports to whom), the different departments, and how they relate; take notes.

			
				
					

				

				
					Cunningham’s Law and Bike-Shedding

					We advise you to document conventions, onboarding procedures, and other oral traditions on your team. You will get a lot of comments and corrections. Do not take the comments personally. The point is not to write a perfect document but rather to write enough to trigger a discussion that fleshes out the details. This is a variation of Cunningham’s law, which states that “the best way to get the right answer on the internet is not to ask a question; it’s to post the wrong answer.”

					
						Be prepared for trivial discussions to become drawn out, a phenomenon called bike-shedding. Bike-shedding is an allegory by C. Northcote Parkinson, describing a committee assigned to review designs for a power plant. The committee approves the plans within minutes, as they are too complex to actually discuss. They then spend 45 minutes discussing the materials for the bike shed next to the plant. Bike-shedding comes up a lot in technical work.

					
						

					

				
			
			Some companies have additional new software engineer onboarding processes to help you get access to systems, set up your development environment, and check out and build code. If no such process exists, you have an opportunity to create one! Write down what you do as you set up. (See Chapter 2, “Getting to Conscious Competence.”)

			You should get assigned a small task to learn the basics of making a code change and shepherding it into production. If not, look or ask for some useful—but minor—change to make. It can be as small as updating a comment; the goal is to understand the steps, not to impress. (See Chapter 2, “Getting to Conscious Competence,” and Chapter 8, “Delivering Software.”)

			
				Set up your code editor or IDE. Use the IDE that your team uses; if you don’t know it, find a tutorial online. Learning your IDE will save you a lot of time later. Configure your IDE to apply team code formatting conventions; ask what they are and how to apply them. (See Chapter 3, “Working with Code.”)

			Make sure your manager adds you to team and company meetings—stand-ups, sprint planning, retrospectives, all-hands, and so on. Remind your manager to schedule a one-on-one meeting if they conduct them. (See Chapter 12, “Agile Planning,” and Chapter 13, “Working with Managers.”)

			Ramp-Up River

			Once you’ve completed newbie tasks, you’ll take on your first real work for the team. You will probably work on an existing codebase. What you find might confuse or intimidate you. Ask questions, and have your team review your work frequently. (See Chapter 3, “Working with Code,” and Chapter 7, “Code Reviews.”)

			Learning is critical as you ramp up. Investigate how code is built, tested, and deployed. Read pull requests and code reviews. Don’t be afraid to ask for more information. Sign up for tech talks, brown bags, reading groups, mentorship programs, and the like. (See Chapter 2, “Getting to Conscious Competence”; Chapter 5, “Managing Dependencies”; Chapter 6, “Testing”; and Chapter 8, “Delivering Software.”)

			Now is the time to build a relationship with your manager. Get to know their working style, understand their expectations, and talk to them about your goals. If your manager does one-on-ones, expect to have your first few sessions. Managers usually want to track progress, so ask your manager how to communicate status. (See Chapter 13, “Working with Managers.”)

			You’ll probably also attend your first planning session, usually a sprint planning meeting. You might also join retrospective or all-hands meetings. Ask for an overview of the roadmap and development planning process. (See Chapter 12, “Agile Planning.”)

			Cape Contributor

			You’ll enter Cape Contributor once you begin working on larger tasks and features. The team trusts you to work more independently. Learn how to write production-grade code that’s operator friendly, properly manages dependencies, and has clean tests. (See Chapter 3, “Working with Code”; Chapter 4, “Writing Operable Code”; Chapter 5, “Managing Dependencies”; and Chapter 6, “Testing.”)

			You should be helping teammates now, too. Get involved in code reviews, and expect teammates to ask for ideas and feedback. Your team might forget that you’ve joined recently, so ask questions when you’re confused. (See Chapter 2, “Getting to Conscious Competence”; Chapter 7, “Code Reviews”; and Chapter 10, “Technical Design Process.”)

			Most companies have quarterly planning and goal-setting cycles. Participate in team planning, and work with your manager to set goals or objectives and key results (OKRs). (See Chapter 12, “Agile Planning,” and Chapter 13, “Working with Managers.”)

			Operations Ocean

			You’ll learn more about how code is delivered to users as you work on larger tasks. A lot happens during delivery: testing, build, release, deployment, and rollout. Finessing this process takes skill. (See Chapter 8, “Delivering Software.”)

			After rolling out your changes, you’ll have to operate your team’s software. Operations work is high stress and takes grit; customers will be impacted by instability. You’ll debug live software using metrics, logs, and trace tools. You might also enter an on-call rotation at this point. Exposure to operational work will show you how code behaves in users’ hands, and you’ll learn to protect your software. (See Chapter 4, “Writing Operable Code,” and Chapter 9, “Going On-Call.”)

			Competence Cove

			Your team will count on you to drive a small project now. You’ll need to write a technical design document and help with project planning. Designing software will expose you to a new level of complexity. Don’t settle for your first design; explore trade-offs and plan for your system to evolve over time. (See Chapter 10, “Technical Design Process”; Chapter 11, “Creating Evolvable Architectures”; and Chapter 12, “Agile Planning.”)

			Some of the early shine of your job has worn off. You see flaws in the architecture, the build and deploy system, and the testing environment. You are learning to balance regular work with necessary maintenance and refactoring. Don’t try to rewrite everything. (See Chapter 3, “Working with Code.”)

			You also have thoughts about team processes. Write down your observations—what’s working and what isn’t—and discuss your ideas in a one-on-one with your manager. (See Chapter 13, “Working with Managers.”)

			Now is also the time to work on longer-term goal setting and performance reviews. Work with your manager to understand the process and get feedback from peers. Discuss career aspirations, future work, projects, and ideas with your manager. (See Chapter 13, “Working with Managers,” and Chapter 14, “Navigating Your Career.”)

			Onward!

			You now have both a map and destination for your beginner’s journey. After landing at Competence Cove, you’ll be a full-fledged software engineer capable of working with your team to deliver valuable features. The remainder of the book will help you navigate the path. Our journey begins.

			

		
	
		
			
				2
Getting to Conscious Competence

			
			Martin M. Broadwell defines four stages of competence in Teaching for Learning: unconscious incompetence, conscious incompetence, conscious competence, and unconscious competence. Specifically, unconscious incompetence means you are unable to perform a task correctly and are unaware of the gap. Conscious incompetence means you are unable to perform a task correctly but are aware of the gap. Conscious competence means you are capable of performing a task with effort. Finally, unconscious competence means you are capable of performing a task effortlessly.

			All engineers start out consciously or unconsciously incompetent. Even if you know everything about software engineering (an impossible task), you’re going to have to learn company-specific processes and rules. You’re also going to have to learn practical skills like those covered in this book. Your goal is to get to conscious competence as quickly as possible.

			
				The bulk of this chapter discusses learning on your own and getting help. Learning outside of school is a skill; we offer some suggestions for developing an independent learning habit. We also provide tips for balancing between asking for help too much and not enough. The chapter finishes by discussing impostor syndrome and the Dunning–Kruger effect, which can cause new engineers to feel under- or overconfident and limit their growth. We explain how to detect and combat both of these extremes. Practicing independent learning and asking effective questions while avoiding traps of self-doubt and overconfidence will get you to conscious competence quickly.

			Learning to Learn

			Learning will help you become a competent engineer and flourish in the years to come. The field of software engineering is constantly evolving; whether you are a new grad or a seasoned veteran, if you’re not learning, you’re falling behind.

			This section is a digest of various approaches to learning. Don’t try to do everything that’s listed in this chapter at the same time! That’s a recipe for burnout. Guard your personal time—continued growth is important, but spending every waking moment on work is unhealthy. Choose from the list based on your circumstances and natural inclinations.

			Front-Load Your Learning

			Spend your first few months on the job learning how everything works. This will help you participate in design discussions, on-call rotations, operational issues, and code reviews. Front-loaded learning will be uncomfortable—you’ll want to ship software, and taking time to read documentation and fiddle with tools will slow you down. Don’t worry; everyone expects you to spend time ramping up. Front-loaded learning is an investment, one that is so valuable that many companies explicitly design a learning curriculum for new hires. Facebook, famously, has a six-week “boot camp” for new engineers.

			Learn by Doing

			Front-loaded learning does not mean sitting around reading documentation all day. We learn a little by reading and a lot by doing. You should write and ship code. Shipping code for the first time is scary—what if you break something?—but managers won’t usually put you in a situation where you can do serious damage (though sometimes new hires do high-risk work when there’s no alternative). Do your best to understand the impact of your work, and act with an appropriate level of caution. You can be less cautious, and thus faster, writing a unit test than you can be altering indexes on a high-traffic database.

			
				
					

				

				
					The Day Chris Deleted All of the Code

					At one of Chris’s first internships, he was working on a project with a senior engineer. Chris finished some changes and needed to get them deployed. The senior engineer showed him how to check code into the revision control system, CVS. Chris followed the instructions, blindly running through steps that involved branching, tagging, and merging. Afterward, he continued with the rest of his day and went home. The next morning, Chris strolled in cheerfully and greeted everyone. They did their best to respond in kind, but they were low. When Chris asked what was up, they informed him that he had managed to corrupt the entire CVS repository. All of the company’s code had been lost. They had been up the entire night desperately trying to recover what they could and were eventually able to get most of the code back (except for Chris’s commits and a few others). Chris was pretty shaken by the whole thing. His manager pulled him aside and told him not to worry: Chris had done the right thing working with the senior engineer. Mistakes happen. Every engineer has some version of a story like this. Do your best, and try to understand what you’re doing, but know that these things happen.

					
						

					

				
			
			Mistakes are unavoidable. Being a software engineer is hard, and we’re all expected to fail sometimes. Everyone knows and expects this. It’s your manager’s and team’s job to maintain safety nets to make these failures nonfatal. If and when you fail, don’t beat yourself up: write down lessons learned, and move on.

			Experiment with Code

			Run experiments to learn how code truly works. Documentation goes out-of-date. Coworkers forget things. Experiments are safe since you can run them outside of production, and nonproduction experiments allow for more invasive techniques. For example, you might know that a method is invoked but be unable to determine how it’s reached. Experiment by throwing an exception, printing a stack trace, or attaching a debugger to see the call path.

			Debuggers are your best friend when experimenting. You can use them to pause running code and see running threads, stack traces, and variable values. Attach a debugger, trigger an event, and step through the code to see how the code processes the event.

			Although debuggers are powerful, sometimes the easiest way to understand a behavior is a few well-placed log lines or print statements. You are probably familiar with this method; just be aware that in complex scenarios, particularly with multithreaded applications, print debugging may be misleading. Operating systems will buffer writes to standard output, delaying what you see in the console, and multiple threads writing to standard output will interleave their messages.

			One silly but surprisingly useful technique is to add a distinctive print statement at the beginning of the program’s execution so you can easily tell if you are running your modified program instead of the original. You’ll save yourself hours of chasing mysterious behaviors that come down to the unmodified program being invoked instead of the one you are changing.

			Read

			Spend a portion of each week reading. There are many different sources: team documentation, design documents, code, ticket backlogs, books, papers, and technical sites. Don’t try to read everything all at once. Start with team documentation and design documents. These will give you a broad overview of how things fit together. Pay special attention to discussions on trade-offs and context. You can then take a deep dive into subsystems that are relevant to your first few tasks.

			
				As Ron Jeffries says, “Code never lies. Comments sometimes do” (https://ronjeffries.com/articles/020-invaders-70ff/i-77/). Read code—it doesn’t always match the design document! Not just your codebase: read high-quality open source code, particularly libraries you use. Don’t read code front to back like a novel: use your IDE to navigate through the codebase. Diagram control flow and states for key operations. Dig into the code’s data structures and algorithms. Pay attention to edge case handling. Keep an eye out for idioms and style—learn the “local dialect.”

			
				Pending work is tracked in tickets or issues. Read through team tickets to see what everyone is working on and what is coming up. The backlog is a good place to find newbie tickets, too. Old tickets fall into three broad categories: no longer relevant, useful but minor, and important but too large to tackle at the moment. Figure out which of these categories the tickets you are looking at fall into.

			Published and online resources complement each other. Books and papers are great for going deep into a subject. They are reliable but more dated. Online resources such as Twitter, blogs, and newsletters are the opposite: less trustworthy but great for keeping up with trends. Just remember to pump the brakes before implementing the latest ideas from Hacker News: it’s good to be boring (more on this in Chapter 3).

			Join a reading group to keep up with research in academia and industry. Some companies have internal reading groups—ask around. If your company does not, consider starting one. You can also join a local Papers We Love chapter; these groups read and discuss computer science papers regularly.

			
				
					

				

				
					Learning to Read Code

					Early in his career, Dmitriy was handed a legacy Java application and asked to “figure it out.” He was the only person on the team who was even moderately comfortable with Java, and his manager wanted to make some changes. The source code was full of . . . peculiarities. All the variables had names like a, b, and c. To make things worse, an a in one function would be a d in another. There was no source control history, no tests. The original developer had long since left. Needless to say, it was a minefield.

					Every time Dmitriy needed to change anything in the codebase, he blocked out all the distractions and carefully read the code, renamed variables, traced the logic, sketched things on paper, experimented. It was slow going. Dmitriy grew to appreciate the codebase. It was doing complex things. He was a little in awe of whoever wrote this thing: to keep all this in their head without sensible variable names! Eventually, over lunch Dmitriy expressed this tempered admiration. His colleague looked at him as if he’d grown a second head. “Dmitriy, we don’t have the original source code. You are working on the output of a decompiler. No one in their right mind would write code that way!” We don’t recommend this as a way to learn to read code; but, boy, did that experience teach Dmitriy to go slowly, read for comprehension, and never trust variable names.

					
						

					

				
			
			Watch Presentations

			You can learn a lot from a good presentation. Start with recorded video presentations from the past—both internal company talks and external YouTube videos. Watch tutorials, tech talks, and conference presentations. Ask around to find good content. You can usually watch videos at 1.5 or even 2x speed to save time, but do not watch passively. Take notes to help with retention, and follow up on any unfamiliar concepts or terms.

			Go to brown bags and tech talks if your company offers them. These informal presentations are hosted on-site, so they’re easy to get to. They’re also internal to your company, so you’ll get really relevant information.

			Attend Meetups and Conferences (Sparingly)

			Conferences and meetups are good for networking and discovering new ideas. They are worth attending occasionally, but don’t overdo it. The signal-to-noise ratio—the ratio of relevant content to all content—is often low, and many presentations are available online afterward.

			There are roughly three types of conferences: academic conferences, grassroots interest group gatherings, and vendor showcases. Academic conferences have great content, but reading papers and going to smaller, more focused get-togethers is usually better. Interest-based conferences are great for getting practical tips and meeting experienced practitioners; check out a few. Vendor conferences are the biggest and most visible. They are marketing vehicles for large tech companies and not great for learning. They are fun to attend with your coworkers, but more than one per year is likely a waste of time. Ask around to find the best ones. Keep in mind that some employers will pay for the tickets, travel, and lodging.

			
				
					

				

				
					Crashing the Academic Party

					Years ago, Dmitriy and his colleague Peter Alvaro were struggling to make their data warehouse perform and thought distributing the aggregation tasks to a cluster of commodity servers was the way to go. During their research, Peter found Google’s recently released MapReduce paper. The mighty Google was doing what Peter and Dmitriy were proposing! They found more interesting papers and wanted to find people to talk to about them. Dmitriy discovered that the UC Berkeley database group hosted lunches that were technically open to the public. Peter and Dmitriy became regulars (they were careful not to eat the free pizza until all the students had their fill). They could even occasionally contribute to the conversation!

					Their learning shifted into high gear. Eventually, Peter stayed for good—he enrolled in the Berkeley PhD program and is now a professor at UC Santa Cruz. Dmitriy, too, jumped to grad school. The expensive data warehouse was replaced by Hadoop, an open source distributed aggregation system, two years after they left.

					If you start feeling that you are no longer learning, check the local university. They have a ton of programs that are open to the public. Expand your circle and get exposed to new ideas. Going to grad school is optional.

					
						

					

				
			
			Shadow and Pair with Experienced Engineers

			Shadowing is following another person as they perform a task. The shadower is an active participant: they take notes and ask questions. Shadowing a senior engineer is a great way to learn a new skill. To get the most out of it, set up time before and after the shadowing session for planning and retrospection.

			
				Reverse roles when you are ready. Have a senior engineer shadow you. Like you, they should provide feedback. They will also act as a safety net if things go wrong. This is a gentle way to ease into scary situations like interviewing. 

			Pair programming is also a great way to learn. Two engineers write code together, taking turns doing the typing. It takes some getting used to, but it’s one of the fastest ways to learn from each other. Advocates of this technique also claim that it raises code quality. If your teammates are willing, we highly recommend trying it. Pair programming isn’t just for junior engineers, either. Teammates of all levels can benefit from it. 

			
				Some companies also encourage shadowing nonengineering roles. Shadowing customer support and sales demos is an eye-opening way to learn about your customers. Write down and share your observations. Work with your manager and senior engineers to prioritize ideas inspired by the experience.

			Experiment with Side Projects

			Working on side projects will expose you to new technologies and ideas. You can skip the “software engineering stuff” (testing, operations, code reviews, and so on) when you’re working on your own. Ignoring these aspects lets you learn new technologies quickly; just don’t forget about the “real” stuff at work.

			You can also participate in open source projects. Most projects welcome contributions. This is a great way to learn and build professional connections. You might even find future jobs through open source communities. Keep in mind that these projects are often run by volunteers. Don’t expect the same turnaround speed you get at work. Sometimes people will get busy and disappear for a bit.

			Don’t choose a project based on what you think you need to learn. Find problems you are interested in solving, and solve those problems using the tools you want to learn. A goal that intrinsically motivates you will keep you engaged longer, and you’ll learn more.

			Companies have rules about outside work. Ask for your company’s policy. Don’t use company resources (your company laptop) to work on side projects. Don’t work on side projects at work. Avoid side projects that compete with your company. Clarify whether you can contribute to open source at work or at home. Some companies will want you to contribute only under special work accounts. Others will want you to use personal accounts only. Understand whether you retain ownership over your side projects. Ask your manager if you need to get approvals. Getting clarity will save you frustration in the long run.

			Asking Questions

			All engineers should ask questions—it’s a critical part of learning. New engineers worry about bothering teammates and try to figure everything out themselves instead. This is slow and inefficient. Asking questions effectively will help you learn quickly without irritating others. Use these three steps: do research, ask clear questions, and time your questions appropriately.

			Do Your Research

			Try to find the answer yourself. Even if your colleagues know the answer, put in the effort—you’ll learn more. If you don’t find the answer, your research will still be your starting point when you ask for help.

			Don’t just search the internet. Information lives in documentation, wikis, READMEs, source code, and bug trackers. If your question is about code, try turning it into a unit test that demonstrates the problem. It
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			Don’t Interrupt

			
			
			
			Prefer Multicast, Asynchronous Communication

			
			
			
			Batch Your Synchronous Requests

			
			
			Overcoming Growth Obstacles
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			The Dunning–Kruger Effect

			
			
			Do’s and Don’ts

			
				
					
							Do’s
							Don’ts
					

				
				
					
							DO play and experiment with code.
						
							DON’T just churn out code.

					

					
							DO join meetups, online communities, interest groups, and mentorship programs.

							DON’T overdo conferences.
						
					

					
							DO read papers and blogs.
						
							DON’T be afraid to ask questions.
						
					

					
							DO prefer multicast and asynchronous communication.
						
							
					

					
							DO shadow interviews and on-call rotations.
						
							
					

				
			

			Level Up
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