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preface




  I’ve experienced many distinct aspects of becoming proficient in software development as a self-taught programmer (other than reading books), ranging from trying to learn machine language by putting random numbers in memory and observing whether the results were anything other than a simple halt, to spending nights in smoke-filled offices, to sneaking off the university campus in the middle of the night after working clandestinely in the lab as a high schooler, to reading the contents of binary files and just hoping that getting exposed to some bytes would make me magically understand how the code works, to memorizing opcodes, and to trying every combination of the order of arguments to figure out the correct one in a function due to lack of documentation.




  Back in 2013, my friend Aziz Kedi, who used to own a bookstore in Istanbul, asked me to write a book about software development based on my experiences. That was the first time I considered writing a book about my profession. I had to shelve the idea soon thereafter because Aziz closed his bookstore and moved to London.




  I kept entertaining the idea of having a book I could hand out to new team members who were at the start of their career so they could close the experience gap while widening their perspective. The pre-career understanding of software development is heavily shaped by curricula, preconceptions, and best practices. A newly minted programmer naturally thinks of their accumulated knowledge as a core investment and doesn’t want to wander far from it.




  At some point, I decided to write such a book—very slowly. I called the fictional book Street Coder and started making notes of random ideas that could make the lives of new developers easier. They didn’t have to be best practices, either—they could even be bad practices, if you will, as long as they made developers better thinkers about the problems they faced. The document had grown, and at a certain point, I forgot about it, until the day I got a call from London.




  It wasn’t Aziz Kedi this time. He was probably busy writing screenplays back then, and I’m sure he’s working on another one as I’m writing this. This time, it was Andy Waldron from Manning Publications. He asked me, “What idea do you have for a book?” I couldn’t think of anything at first, and I was preparing—just to gain some time—to counter his question with this question: “Well, what did you have in mind?” I pretty much mumbled a bit, and then it suddenly struck me. I remembered the notes I’d been taking and the title I had given it: Street Coder.




  The title comes from what I learned in the streets, the professional software development world, by many trials and errors, which gave me a pragmatic, down-to-earth perspective about approaching software development as a craft. This book conveys the changes in perspective I’ve experienced so you’ll have a head start in your career.
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about this book




  Street Coder fills in the gaps of the professional experience of a software developer by tackling well-known paradigms, showing anti-patterns, and seemingly bad or less-known practices that can be useful in the streets—the professional world. The goal of the book is to equip you with a questioning and practical mindset and to help you understand that the cost of creating software is more than just Googling and typing. It also shows that some mundane work can help you save more time than it takes. In general, the book aims to be a perspective changer.




  
Who should read this book




  This book is for beginning- and medium-level programmers who have managed to learn programming by means other than traditional schooling, but who still need an expanded perspective on paradigms and best practices of software development. The examples are in C# and .NET, so familiarity with those languages can help as you read, but the book strives to be, as much as possible, language and framework agnostic.




  




  




  




  
How this book is organized: A road map




  

    	

      Chapter 1 introduces the concept of a street coder—a developer who has been molded by professional experience—and describes the qualities that can help you become that person.


    




    	

      Chapter 2 discusses how theory matters in practical software development and why you should care about data structures and algorithms.


    




    	

      Chapter 3 explains how certain anti-patterns or bad practices can actually be useful or even be preferable in many situations.


    




    	

      Chapter 4 tackles the mysterious world of unit testing and how it can help you write less code and do less work, even though it may seem to be more work initially.


    




    	

      Chapter 5 discusses techniques for refactoring, how to do it easily and safely, and when to avoid it.


    




    	

      Chapter 6 introduces some basic security concepts and techniques and shows defenses against most common attacks.


    




    	

      Chapter 7 shows some hard-core optimization techniques, shamelessly recommends premature optimization, and describes a methodical approach to fixing performance problems.


    




    	

      Chapter 8 describes techniques to make your code more scalable and tackles parallelization mechanics and their impact on performance and responsiveness.


    




    	

      Chapter 9 goes over best practices for handling bugs and errors. Specifically, it encourages not handling errors and describes techniques for writing fault-resilient code.


    


  




  
About the code




  Most of the code is included to support concepts and may be missing implementation details to focus on the actual topic. Fully functioning code has been provided for several projects in the online GitHub repository (https://github.com/ssg/streetcoder) and on the Manning website (https://www.manning.com/books/street-coder), so you can run them and experiment on them locally. One example specifically focuses on a migration scenario from .NET Framework, which means that specific project may not build on non-Windows machines. An alternate solution file for the book is provided in the repository for those platforms so you can build without any issues.




  This book contains many examples of source code both in numbered listings and in line with normal text. In both cases, source code is formatted in a fixed-width font like this to separate it from ordinary text. Sometimes code is also in bold to highlight code that has changed from previous steps in the chapter, such as when a new feature adds to an existing line of code.




  In many cases, the original source code has been reformatted; we’ve added line breaks and reworked indentation to accommodate the available page space in the book. In rare cases, even this was not enough, and listings include line-continuation markers (➥). Additionally, comments in the source code have often been removed from the listings when the code is described in the text. Code annotations accompany many of the listings, highlighting important concepts.




  
liveBook discussion forum




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




  Manning is committed to providing our readers with a venue where a meaningful dialogue between individual readers and between readers and the author can take place. It is not a commitment to any specific amount of participation on the part of the author, whose contribution to the forum remains voluntary (and unpaid). We suggest you try asking him some challenging questions, lest his attention stray! The forum and the archives of previous discussions will be accessible from the publisher’s website as long as the book is in print.
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about the cover illustration




  The figure on the cover of Street Coder is captioned “Lépero,” meaning “vagabond.” The illustration is taken from Trajes civiles, militares y religiosos de México by Claudio Linati (1708-1832), published in 1828. Linati was an Italian painter and lithographer who established the first lithographic press in Mexico. The book depicts civil, military, and religious costumes of Mexican society and was one of the first color-plate books about Mexico to be printed, as well as the first book about Mexican people written by a foreigner. The volume includes 48 hand-colored lithographs, with brief descriptions of each one. The rich variety of drawings in the collection reminds us vividly of how culturally separated the world’s regions, towns, villages, and neighborhoods were just 200 years ago. Isolated from each other, people spoke different dialects and languages. In the streets or in the countryside, it was easy to identify where they lived and what their trade or station in life was just by their dress.




  Dress codes have changed since then, and diversity by region, so rich at the time, has faded. It is now hard to tell the inhabitants of different continents apart, let alone those of different towns or regions. Perhaps we have traded cultural diversity for a more varied personal life—certainly for a more varied and fast-paced technological life.




  At a time when it is hard to tell one computer book from another, Manning celebrates the inventiveness and initiative of the computer business with book covers based on the rich diversity of regional life two centuries ago, brought back to life by images from collections such as this one.




  
1 To the streets




  This chapter covers




  

    	
The realities of the streets




    	
Who is a street coder?




    	
The problems of modern software development




    	
How to solve your problems with street lore


  




  I am lucky. I wrote my first program in the 1980s. It only required me to turn on the computer, which took less than a second, write 2 lines of code, type RUN, and voila! The screen was suddenly filled with my name. I was immediately awestruck by the possibilities. If I could do this with 2 lines, imagine what I could do with 6 lines, or even 20 lines! My nine-year-old brain was flooded with so much dopamine that I was addicted to programming at that instant.




  Today, software development is immensely more complex. It’s nowhere close to the simplicity of the 1980s, when user interactions only consisted of “press any key to continue,” although users occasionally struggled to find an “any” key on their keyboard. There were no windows, no mice, no web pages, no UI elements, no libraries, no frameworks, no runtimes, no mobile devices. All you had was a set of commands and a static hardware configuration.




  There is a reason for every level of abstraction we now have, and it’s not that we are masochists, with the exception of Haskell1 programmers. Those abstractions are in place because they’re the only way to catch up with current software standards. Programming isn’t about filling the screen with your name anymore. Your name must be in the correct font, and it must be in a window so you can drag it around and resize it. Your program must look good. It should support copy and paste. It must support different names for configurability as well. Perhaps it should store the names in a database, even in the cloud. Filling the screen with your name isn’t so much fun anymore.




  Fortunately, we have resources to contend with the complexity: universities, hackathons, boot camps, online courses, and rubber ducks.




  TIP Rubber duck debugging is an esoteric method for finding solutions to programming problems. It involves talking to a yellow plastic bird. I’ll tell you more about it in the debugging chapter.




  We should be well equipped with all the resources we have, but the foundation we build for ourselves may not always be sufficient in a high-competition, high-demanding career of software development, the streets.




  
1.1 What matters in the streets




  The world of professional software development is quite mysterious. Some customers swear that they will pay you in a couple of days every time you call them for months on end. Some employers don’t pay you any salary at all, but they insist they will pay you “once they make money.” The chaotic randomness of the universe decides who gets the window office. Some bugs disappear when you use a debugger. Some teams don’t use any source control at all. Yes, it’s frightening. But you must face the realities.




  One thing is clear in the streets: your throughput is what matters most. Nobody cares about your elegant design, your knowledge of algorithms, or your high-quality code. All they care about is how much you can deliver in a given time. Counterintuitively, good design, good use of algorithms, and good quality code can impact your throughput significantly, and that’s what many programmers miss. Such matters are usually thought of as hindrances, frictions between a programmer and the deadline. That kind of thinking can turn you into a zombie with a ball and chain attached to your foot.




  In fact, some people do care about the quality of your code: your colleagues. They don’t want to babysit your code. They want your code to work and be easily understandable and maintainable. This is something you owe them because once you commit your code to the repository, it’s everybody’s code. In a team, the team’s throughput is more important than that of each member. If you are writing bad code, you are slowing your colleagues down. Your code’s lack of quality hurts the team, and a slowed-down team hurts the product, and an unreleased product hurts your career.




  The easiest thing you can write from scratch is the idea, and the next easiest thing is the design. That’s why good design matters. Good design isn’t something that looks good on paper. You can have a design in your mind that works. You will encounter people who don’t believe in designing and just improvise the code. Those people don’t value their time.




  Similarly, a good design pattern or a good algorithm can increase your throughput. If it doesn’t help your throughput, it’s not useful. Because almost everything can be given a monetary value, everything you do can be measured in terms of throughput.




  You can have high throughput with bad code too, but only in the first iteration. The moment the customer requests a change, you are stuck with maintaining terrible code. Throughout this book, I’ll be talking about cases in which you can realize that you are digging yourself into a hole and get yourself out of it before you lose your mind.




  
1.2 Who’s a street coder?




  Microsoft considers two distinct categories of candidates when hiring: new graduates of a computer science department and industry experts who have substantial experience in software development.




  Be it a self-taught programmer or someone who studied computer science, they are missing a common piece at the beginning of their career: street lore, which is the expertise to know what matters most. A self-taught programmer has many trials and errors under their belt but can lack knowledge of formal theory and how it applies to everyday programming. A university graduate, on the other hand, knows a lot about theory but lacks practicality and, sometimes, a questioning attitude toward what they learned. See figure 1.1.
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  Figure 1.1 Starting a career through different paths




  The corpus you learn at school doesn’t have priority associated with it. You learn in the order of the learning path, not in the order of importance. You have no idea how useful certain subjects might be in the streets, where competition is relentless. Timelines are unrealistic. Coffee is cold. The best framework in the world has that single bug that renders a week of your work worthless. Your perfectly designed abstraction crumbles under pressure from the customer who constantly changes their requirements. You manage to quickly refactor your code with some copy-paste, but now you must edit 15 separate places just to change one configuration value.




  Over the years, you develop new skills to tackle ambiguity and complexity. Self-taught programmers learn some algorithms that help them, and university graduates eventually understand that the best theory isn’t always the most practical.




  A street coder is anyone with software development experience in the industry who has had their beliefs and theories shaped by the realities of an unreasonable boss who wanted a week’s worth of work done in the morning. They have learned to back up everything on multiple media after they lose thousands of lines of code and have to rewrite it all from scratch. They have seen C-beams glitter in the server room from burning hard drives and have fought with the systems administrator at the doors of the server room just to get access to production because someone has just deployed an untested piece of code. They have tested their software-compression code on its own source code, only to discover that it’s compressed everything into one byte and the value of that byte is 255. The decompression algorithm is yet to be invented.




  You’ve just graduated and are looking for a job, or you’ve been fascinated by programming but have no idea what awaits you. You’ve gotten out that boot camp and are looking for job opportunities, but you’re not sure about the knowledge gap you have. You’ve taught yourself a programming language, but you’re not sure what is missing from your skills tool belt. Welcome to the streets.




  
1.3 Great street coders




  In addition to street cred, honor, and loyalty, a street coder ideally possesses these qualities:




  

    	

      Questioning


    




    	

      Results-driven (aka, “results-oriented” in HR-speak)


    




    	

      High-throughput


    




    	

      Embracing complexity and ambiguity


    


  




  

    Great software developers are not just great coders




    Being a great work colleague involves many more skills than just putting bits and bytes into a computer. You need to be good at communication, provide constructive feedback, and accept criticism like a champion. Even Linus Torvalds2 admitted that he needed to work on his communication skills. However, such skills are outside the scope of this book. You will have to make friends.


  




  
1.3.1 Questioning




  Someone talking to themselves is considered unusual at best, especially if they don’t have answers to the questions they are asking themselves. However, being a questioning person, asking questions of yourself, asking questions about the most accepted notions, and deconstructing them can clarify your vision.




  Many books, software experts, and Slavoj Žižek3 emphasize the importance of being critical and inquisitive, but few of them give you something to work with. In this book, you’ll find examples of very well-known techniques and best practices and how they can be less efficient than they claim to be.




  A critique of a technique doesn’t mean it’s useless. However, it will expand your horizon so you can identify some use cases in which an alternative technique might actually be better.




  The goal of this book isn’t to cover every programming technique from end to end, but to give you a perspective on how to treat best practices, how to prioritize them based on merit, and how you can weigh the pros and cons of alternative approaches.




  
1.3.2 Results-driven




  You can be the best programmer in the world with the best understanding of the intricacies of software development and can come up with the best design for your own code, but those will mean nothing if you are not shipping, if you are not getting the product out.




  According to Zeno’s paradox,4 to reach an end goal, you must first reach the halfway-through point. It’s a paradox because to reach the halfway-through point, you have to reach the quarter-way-through point, and so on, which makes you unable to reach anywhere. Zeno had a point: having an end product requires you to meet deadlines and the milestones in between, too. Otherwise, it’s impossible to reach your end goal. Being results-driven also means being milestones-driven, being progress-driven.




  “How does a project get to be a year late? ... One day at a time.”




  —Fred Brooks, The Mythical Man Month




  Getting results can mean sacrificing code quality, elegance, and technical excellence. It’s important to have that perspective and keep yourself in check for what you’re doing and for whose sake.




  Sacrificing code quality doesn’t mean sacrificing product quality. If you have good tests in place, if there is a good set of written requirements, you can even go ahead and write everything in PHP.5 It could mean, however, you will have to bear some pain in the future because bad-quality code will eventually bite you. It’s called code karma.




  Some of the techniques you’ll learn in the book will help you make decisions to get results.




  
1.3.3 High-throughput




  The greatest factors affecting the speed of your development are experience, good and clear specifications, and mechanical keyboards. Just kidding—contrary to popular belief, mechanical keyboards don’t help your speed at all. They just look cool and are great at annoying your significant other. In fact, I don’t think typing speed helps development speed at all. Your confidence in your typing speed might even encourage you to write more elaborate code than is necessary.




  Some expertise can be gained by learning from others’ mistakes and despair. In this book, you’ll find examples of such cases. The techniques and knowledge you gained will make you write less code and make decisions faster and will allow you to have as little technical debt as possible so you won’t be spending days untangling code you wrote only six months ago.




  
1.3.4 Embracing complexity and ambiguity




  Complexity is scary, and ambiguity more so, because you don’t even know how much you should be scared and that scares you even more.




  Dealing with ambiguity is one of the core skills Microsoft recruiters ask questions about in interviews. That usually entails hypothetical questions like “How many violin repair shops are there in New York?,” “How many gas stations are there in Los Angeles?,” or “How many Secret Service agents does the president have, and what’s their shift schedule? List their names, and preferably show their walking paths on this blueprint of the White House.”




  The trick to solving these questions comes down to clarifying everything you know about the problem and arriving at an approximation based on those facts. For example, you can start with New York’s population and how many people might be playing violin in the population. That would give you an idea about the size of the market and how much competition the market can support.




  Similarly, when faced with a problem with some unknown parameters, such as estimating the time it would take to develop a feature, you can always narrow the window of approximation based on what you know. You can use what you know to your advantage and leverage it as much as possible, which can reduce the ambiguous part to minuscule.




  Interestingly, dealing with complexity is similar. Something that looks extremely complex can be divided into parts that are much more manageable, less complex, and, in the end, simpler.




  The more you clarify, the more you can tackle the unknown. The techniques you’ll learn in this book will clarify some of these things and will make you more confident in tackling ambiguity and complexity.




  
1.4 The problems of modern software development




  Besides increased complexity, countless layers of abstractions, and Stack Overflow moderation, modern software development has other issues:




  

    	

      There are too many technologies: too many programming languages, too many frameworks, and certainly too many libraries, considering that npm (the package manager for Node.js framework) had a library called “left-pad” solely to add space characters to the end of a string.


    




    	

      It’s paradigm-driven, and hence, conservative. Many programmers consider programming languages, best practices, design patterns, algorithms, and data structures relics of an ancient alien race and have no idea how they work.


    




    	

      Technology is becoming more opaque, like cars. People used to be able to repair their own cars. Now as the engines become increasingly advanced, all we see under the hood is a metal cover, like the one on a pharaoh’s tomb that will release cursed spirits onto whoever opens it. Software development technologies are no different. Although almost everything is now open source, I think new technologies are more obscure than reverse-engineered code from a binary from the 1990s because of the immensely increased complexity of software.


    




    	

      People don’t care about the overhead of their code because we have orders of magnitude of more resources at our disposal. Did you write a new simple chat application? Why not bundle it with an entire package of a full-blown web browser because you know it just saves you time and nobody bats an eye when you use gigabytes of memory anyway?


    




    	

      Programmers are focused on their stack and disregard how the rest works, and rightfully so: they need to bring food to the table, and there is no time to learn. I call this “The Dining Developers Problem.” Many things that influence the quality of their product go unnoticed because of the constraints they have. A web developer usually has no idea how the networking protocols underneath the web work. They accept the delay when loading a page as is and learn to live with it because they don’t know that a minor technical detail like an unnecessarily long certificate chain can slow down a web page’s loading speed.


    




    	

      Thanks to the paradigms that have been taught, there is a stigma against menial work, like repeating yourself or copy and paste. You are expected to find a DRY6 solution. That kind of culture makes you doubt yourself and your abilities and therefore hurts your productivity.


    


  




  




  

    The story of npm and left-pad




    npm became the de facto JavaScript library package ecosystem in the last decade. People could contribute their own packages to the ecosystem, and other packages could use them, making it easier to develop large projects. Azer Koçulu was one of those developers. Left-pad was only one of the packages out of the 250 he contributed to the npm ecosystem. It had only one function: to append spaces to a string to make sure that it’s always a fixed size, which is quite trivial.




    





    One day, he received an email from npm saying that they had removed one of his packages called “Kik,” because a company with the same name complained. npm decided to remove Azer’s package and give the name to the other company. That made Azer so angry that he removed all the packages that he contributed, including left-pad. The thing is, you see, there were hundreds of large-scale projects in the world directly or indirectly using the package. His actions caused all those projects to stop in their tracks. It was quite a catastrophe and a good lesson about the trust we have on the platforms.




    The moral of the story is that life in the streets is full of unwelcome surprises.


  




  In this book, I propose some solutions to these problems, including going over some core concepts that you might have found boring, prioritizing practicality, simplicity, rejecting some long-held unquestionable beliefs, and, most importantly, questioning everything we do. There is value in asking questions first.




  
1.4.1 Too many technologies




  Our constant search for the best technology usually arises from the fallacy of a silver bullet. We think that there is a technology out there that can increase our productivity by orders of magnitude. There isn’t. For example, Python7 is an interpreted language. You don’t need to compile Python code—it just runs right away. Even better, you don’t need to specify types for the variables you declare, which makes you even faster, so Python must be a better technology than C#, right? Not necessarily.




  Because you don’t spend time annotating your code with types and compiling it, you miss the mistakes you make. That means you can only discover them during testing or in production, which are much more expensive than simply compiling code. Most technologies are tradeoffs rather than productivity boosters. What boosts your productivity is how adept you are with that technology and your techniques, rather than which technologies you’re using. Yes, there are better technologies, but they rarely make an order of magnitude difference.




  When I wanted to develop my first interactive website back in 1999, I had absolutely no idea how to go about writing a web application. Had I tried to search for the best technology first, it would have meant teaching myself VBScript or Perl. Instead, I used what I knew best then: Pascal.8 It was one of the least suitable languages for that purpose, but it worked. Of course, there were problems with it. Whenever it hung up, the process stayed active in the memory in a random server in Canada, and the user had to call the service provider every time and ask them to restart the physical server. Yet, Pascal let me reach a prototype quickly because I was comfortable with it. Instead of launching the website I imagined after months of development and learning, I wrote and released the code in three hours.




  I’m looking forward to showing you ways that you can be more efficient in using the existing tool set you have on your belt.




  
1.4.2 Paragliding on paradigms




  The earliest programming paradigm I encountered was structured programming back in the 1980s. Structured programming is basically writing your code in structured blocks like functions and loops instead of line numbers, GOTO statements, blood, sweat, and tears. It made your code easier to read and to maintain without sacrificing performance. Structured programming sparked my interest in programming languages like Pascal and C.




  The next paradigm I encountered came at least half a decade after I learned about structured programming: object-oriented programming, or OOP. I remember that at the time, computer magazines couldn’t get enough of it. It was the next big thing that would allow us to write even better programs than we did with structured programming.




  After OOP, I thought I would encounter a new paradigm every five years or so. However, they started to appear more frequently. The 1990s introduced us to JIT-compiled9 managed programming languages with the advent of Java, web scripting with JavaScript, and functional programming that slowly crept into the mainstream toward the end of the 1990s.




  Then came the 2000s. In the next decades, we saw increased use of the term N-tier applications. Fat clients. Thin clients. Generics. MVC, MVVM, and MVP. Asynchronous programming started to proliferate with promises, futures, and finally, reactive programming. Microservices. More functional programming concepts like LINQ, pattern matching and immutability have made it into the mainstream languages. It’s a tornado of buzzwords.




  I haven’t even addressed design patterns or best practices. We have countless best practices, tips, and tricks about almost every subject. There are manifestos written about whether we should use tabs or space characters for indenting the source code, despite the fact that the obvious answer is spaces.10




  We assume our problems can be solved by employing a paradigm, a pattern, a framework, or a library. Considering the complexity of the problems we now face, that is not unfounded. However, the blind adoption of those tools can cause more problems in the future: they can slow you down more by introducing new domain knowledge to learn and their own sets of bugs. They can even force you to change your design. This book will give you more confidence that you’re using patterns correctly, approaching them more inquisitively, and accumulating good comebacks to use during code reviews.




  
1.4.3 The black boxes of technology




  A framework or a library is a package. Software developers install it, read its documentation, and use it. But they usually don’t know how it works. They approach algorithms and data structures the same way. They use a dictionary datatype because it’s handy to keep keys and values. They don’t know the consequences.




  Unconditional trust in package ecosystems and frameworks is prone to significant mistakes. It can cost us days of debugging because we just didn’t know that adding items to a dictionary with the same key would be no different than a list in lookup performance. We use C# generators when a simple array would suffice, and we suffer significant degradation in performance without knowing why.




  One day in 1993, a friend handed me a sound card and asked me to install it on my PC. Yes, we used to need add-on cards to get decent sound from a PC, because otherwise all we heard was just a beep. Anyway, I had never opened my PC case before, and I was afraid to damage it. I told him, “Can’t you do this for me?” My friend told me, “You have to open it to see how it works.”




  That resonated with me, because I understood that my anxiety was caused by my ignorance rather than my incapability. Opening the case and seeing the insides of my own PC calmed me down. It held only a couple of boards. The sound card went into one of the slots. It wasn’t a mystery box to me anymore. I later used the same technique when teaching art school students the basics of computers. I opened a mouse and showed them its ball. Mice had balls back then. Welp, this was unfortunately ambiguous. I opened the PC case. “You see, it’s not scary, it’s a board and some slots.”




  That later became my motto in dealing with anything new and complex. I stopped being afraid to open the box and usually did it first thing so I could face the whole extent of the complexity, which was always less than I feared it to be.




  Similarly, the details of how a library, a framework, or a computer works can have a tremendous effect on your understanding of what’s built on top of it. Opening the box and looking at the parts can help you use the box correctly. You don’t really have to read its code from scratch or go through a thousand-page theory book, but you should at least be able to see which part goes where and how it can affect your use cases.




  That’s why some of the topics I’ll be talking about are fundamental or low-level subjects. It’s about opening the box and seeing how things work, so we can make better decisions for high-level programming.




  
1.4.4 Underestimating overhead




  I’m glad that we are seeing more cloud-based apps every day. Not only are they cost effective, but they are also a reality check for understanding the actual cost of our code. When you start paying an extra cent for every wrong decision you make in your code, overhead suddenly becomes a concern.




  Frameworks and libraries usually help us avoid overhead, which makes them useful abstractions. However, we can’t delegate all our decision-making process to frameworks. Sometimes, we have to make decisions for ourselves, and we have to take overhead into account. At-scale applications make overhead even more crucial. Every millisecond you save can help you recover precious resources.




  A software developer’s priority shouldn’t be eliminating overhead. However, knowing how overhead can be avoided in certain situations and having that perspective as a tool in your tool belt will help you save time, both for yourself and for the user who is waiting on that spinner11 on your web page.




  Throughout the book, you’ll find scenarios and examples of how overhead can be avoided easily without making it your utmost priority.




  
1.4.5 Not my job




  One way to deal with complexity is to focus solely on our responsibilities: the component we own, the code we write, the bugs we have caused, and occasionally the exploded lasagna in the office kitchen microwave. It may sound like the most time-efficient way to do our work, but like all beings, all code is also interconnected.




  Learning how a specific technology ticks, how a library does its job, and how dependencies work and are connected can allow us to make better decisions when we write code. The examples in this book will provide you a perspective to focus on not only your area, but also its dependencies and issues that are outside your comfort zone because you’ll discover that they predict the fate of your code.




  
1.4.6 Menial is genial




  All the principles taught about software development come down to a single admonition: spend less time doing your work. Avoid repetitive, brainless tasks like copying and pasting and writing the same code with minor changes from scratch. First of all, they take longer, and second, it’s extremely hard to maintain them.




  Not all menial tasks are bad. Not even all copy and paste is bad. There is a strong stigma against them, but there are ways to make them more efficient than some of the best practices you’ve been taught.




  Furthermore, not all the code you write works as code for the actual product. Some of the code you write will be used to develop a prototype, some will be for tests, and some will be for warming you up for the actual task at hand. I’ll be discussing some of those scenarios and how you can use those tasks to your advantage.




  




  




  




  
1.5 What this book isn’t




  This book is not a comprehensive guide on programming, algorithms, or any subject matter whatsoever. I do not consider myself expert on specific topics, but I possess enough expertise in software development. The book mostly consists of pieces of information that are not apparent from the well-known, popular, and great books out there. It’s definitely not a guide to learning programming.




  Experienced programmers might find little benefit from this book because they have already acquired sufficient knowledge and have already become street coders. That said, they might still be surprised by some of its insights.




  This book is also an experiment in how programming books can be fun to read. I’d like to introduce programming primarily as a fun practice. The book doesn’t take itself seriously, so you shouldn’t either. If you feel like a better developer after reading the book and have fun reading it, I will consider myself successful.




  
1.6 Themes




  Certain themes will be repeated throughout the book:




  

    	

      Minimal foundational knowledge that is enough for you to get by in the streets. Those subjects will not be exhaustive, but they might spark your interest if you previously thought them boring. They are usually core knowledge that helps you make decisions.


    




    	

      Well-known or well-accepted best practices or techniques that I propose as an anti-patterns that could be more effective in certain cases. The more you read about these, the more amplified will be your sixth sense for critical thinking about programming practices.


    




    	

      Some seemingly irrelevant programming techniques, such as some CPU-level optimization tricks, which might influence your decision making and code writing at the higher level. There is immense value in knowing the internals, “opening the box,” even if you don’t use that piece of information directly.


    




    	

      Some techniques that I find useful in my day-to-day programming activities that might help you increase your productivity, including biting your nails and being invisible to your boss.


    


  




  These themes will emphasize a new perspective when you are looking at programming topics, will change your understanding of certain “boring” subjects, and perhaps will change your attitude toward certain dogmas. They will make you enjoy your work more.




  
Summary




  

    	

      The harsh reality of “the streets,” the world of professional software development, requires a set of skills that are not taught or prioritized in formal education or sometimes are completely missed in self-teaching.


    




    	

      New software developers tend to either care about theory or to completely ignore it. You’ll find a middle point eventually, but achieving that can be accelerated with a certain perspective.


    




    	

      Modern software development is vastly more complex than it was a couple of decades ago. It requires tremendous knowledge on many levels just to develop a simple running application.


    




    	

      Programmers face a dilemma between creating software and learning. This can be overcome by reframing topics in a more pragmatic way.


    




    	

      Lack of clarity about what you work on makes programming a mundane and boring task and thus reduces your actual productivity. A better understanding about what you do will bring you more joy.


    


  




  1. Haskell is an esoteric language that was created as a challenge to fit as many academic papers as possible into a single programming language.




  2. Linus Torvalds created the Linux operating system and Git source control software and endorsed the belief that swearing at your project’s volunteers is okay if they are technically wrong.




  3. Slavoj Žižek is a modern philosopher who suffers from a condition that forces him to criticize everything in the world, without exceptions.




  4. Zeno was a Greek guy who lived thousands of years ago and who couldn’t stop asking frustrating questions. Naturally, none of his written works survived.




  5. PHP was once a programming language that exemplified how not to design a programming language. From what I’ve heard, PHP has come a long way since it was the butt of programming jokes and is a fantastic programming language now. However, it still has some brand image issues to address.




  6. DRY. Don’t Repeat Yourself. A superstition that if someone repeats a line of code instead of wrapping it in a function, they will instantly be transformed into a frog.




  7. Python is a collective effort to promote whitespace, disguised as a practical programming language.




  8. Ekşi Sözlük’s early source code is available on GitHub: https://github.com/ssg/sozluk-cgi.




  9. JIT, just-in-time compilation. A myth created by Sun Microsystems, creator of Java, that if you compile some code while it’s running, it will become faster because the optimizer will have collected more data during runtime. It’s still a myth.




  10. I have written about the tabs versus spaces debate from a pragmatic point of view: https://medium.com/ @ssg/tabs-vs-spaces-towards-a-better-bike-shed-686e111a5cce.




  11. Spinners are the modern hourglasses of computing. In ancient times, computers used hourglasses to make you wait for an indefinite time. A spinner is the modern equivalent of that animation. It’s usually a circular arc that rotates indefinitely. It’s just a distraction to keep the user’s frustration in check.




  
2 Practical theory




  This chapter covers




  

    	
Why computer science theory is relevant to your survival




    	
Making types work for you




    	
Understanding the characteristics of algorithms




    	
Data structures and their weird qualities that your parents didn’t tell you about


  




  Contrary to widely held belief, programmers are human. They have the same cognitive biases other humans have about the practice of software development. They widely overestimate the benefits of not having to use types, not caring about correct data structures, or assuming that algorithms are only important for library authors.




  You’re no exception. You’re expected to deliver a product on time, with good quality, and with a smile on your face. As the saying goes, a programmer is effectively an organism that receives coffee as input and creates software as output. You might as well write everything the worst way possible, use copy and paste, use the code you found on Stack Overflow, use plain text files for data storage, or make a deal with a demon if your soul isn’t already under NDA.1 Only your peers really care about how you do things—everybody else wants a good, working product.




  Theory can be overwhelming and unrelatable. Algorithms, data structures, type theory, Big-O notation, and polynomial complexity can look complicated and irrelevant to software development. Existing libraries and frameworks already handle this stuff in an optimized and a well-tested way. You’re encouraged to never implement an algorithm from scratch anyway, especially in the context of information security or tight deadlines.




  Then why should you care about theory? Because not only does knowledge of computer science theory let you develop algorithms and data structures from scratch, but it also lets you correctly determine when you need to use one. It helps you understand the costs of tradeoff decisions. It helps you understand the scalability characteristics of the code you’re writing. It makes you see ahead. You will probably never implement a data structure or an algorithm from scratch, but knowing how one works will make you an efficient developer. It will improve your chances of survival in the streets.




  This book will only go over certain critical parts about theory that you might have missed when you were studying them—some less-known aspects of data types, understanding the complexities of algorithms, and how certain data structures work internally. If you haven’t learned about types, algorithms, or data structures before, this chapter will give you cues to get you interested in the subject.




  
2.1 A crash course on algorithms




  An algorithm is a set of rules and steps to solve a problem. Thank you for attending my TED talk. You were expecting a more complicated definition, weren’t you? For example, going over the elements of an array to find out if it contains a number is an algorithm, a simple one at that:


  public static bool Contains(int[] array, int lookFor) {

    for (int n = 0; n < array.Length; n++) {

        if (array[n] == lookFor) {

            return true;

        }

    }

    return false;

}




  We could have called this Sedat’s Algorithm if I were the person who invented it, but it was probably one of the first algorithms that ever emerged. It’s not clever in any way, but it works, and it makes sense. That’s one of the important points about algorithms: they only need to work for your needs. They don’t necessarily have to perform miracles. When you put dishes in the dishwasher and run it, you follow an algorithm. The existence of an algorithm doesn’t mean it’s clever.
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