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foreword

  For the past two decades, AI has played an increasingly significant role in our lives. It has done so quietly behind the scenes, as AI technologies have been employed by companies around the world to improve search results, product recommendations, and advertising, and even to assist healthcare workers to provide a better diagnosis. AI technologies are all around us, and soon, we’ll all travel in cars that drive themselves!

  With this rise in prominence came a rise in demand for relevant skills. Engineers with expertise in machine learning or deep learning are often hoovered up by the big tech companies at huge salaries. Meanwhile, every application on the surface of the earth wants to use AI to improve its user experience. But the ability to hire the relevant skillsets and acquire the necessary volume of data to train these AI models remains a significant barrier to entry.

  Fortunately, cloud providers are offering more and more AI services that remove the need for you to steep yourself in the art of collecting and cleaning up data and training AI models. AWS, for instance, lets you use the same technologies that power product recommendations for Amazon.com through Amazon Personalize, or the speech recognition technology that powers Alexa with Amazon Transcribe. Other cloud providers (GCP, Azure, IBM, and so on) also offer similar services, and it will be through these services that we will see AI-powered features in everyday applications. And as these services become better and more accessible, there will be less need for people to train their own AI models, except for more specialised workloads.

  It’s great to finally see a book that focuses on leveraging these AI services rather than the nitty-gritty details of training AI models. This book explains the important concepts in AI and machine learning in layman’s terms, and describes them for exactly what they are, without all the hype and hyperbole that often accompany AI-related conversations. And the beauty of this book is that it is way more than “how to use these AI services from AWS,” but also how to build applications the serverless way. It covers everything from project organization, to continuous deployment, all the way to effective logging strategies and how to monitor your application using both service and application metrics. The later chapters of the book are also a treasure trove of integration patterns and real-world examples of how to sprinkle some AI magic into an existing application.

  Serverless is a state of mind, a way of thinking about software development that puts the needs of the business and its customers at the forefront, and aims to create maximum business value with minimum effort by leveraging as many managed services as possible. This way of thinking leads to increased developer productivity and feature velocity, and often results in more scalable, resilient, and secure applications by building on the shoulders of giants such as AWS.

  Serverless is not the future of how we build businesses around software; it’s the present and now, and it’s here to stay. This book will help you get started with Serverless development and show you how to integrate AI services into a Serverless application to enhance its user experience. Talk about hitting two birds with one stone!

  Yan Cui

  AWS Serverless Hero

  Independent Consultant

  
preface

  The fourth industrial revolution is upon us! The coming decade will likely see huge advances in areas such as gene editing, quantum computing, and, of course, artificial intelligence (AI). Most of us already interact with AI technology on a daily basis. This doesn’t just mean self-driving cars or automated lawn mowers. AI is far more pervasive than these obvious examples. Consider the product recommendation that Amazon just made when you visited their site, the online chat conversation you just had with your airline to re-book a flight, or the text that your bank just sent you warning of a possibly fraudulent transaction on your account. All of these examples are driven by AI and machine learning technology.

  Increasingly, developers will be required to add “smart” AI-enabled features and interfaces to the products and platforms that they build. Early adopters of AI and machine learning have been doing this for some time, of course; however, this required a large investment in research and development, typically requiring a team of data scientists to train, test, deploy, and operate custom AI models. This picture is changing rapidly due to the powerful force of commoditization.

  In his 2010 bestselling book, The Big Switch, Nicholas Carr compared cloud computing to electricity, predicting that eventually we would consume computing resources as a utility. Though we are not quite at the point of true utility computing, it is becoming clearer that this consumption model is fast becoming a reality.

  You can see this in the explosive growth in the range and capability of cloud-native services. Commoditization of the cloud stack has given rise to the serverless computing paradigm. It is our belief that serverless computing will become the de facto standard architecture for building software platforms and products in the future.

  In conjunction with the commoditization of the wider application stack, AI is also rapidly becoming a commodity. Witness the number of AI services that are available from the major cloud providers in areas such as image recognition, natural language processing, and chatbot interfaces. These AI services grow in number and capability month by month.

  At our company, fourTheorem, we use these technologies on a daily basis to help our clients extend and improve their existing systems through the application of AI services. We help our clients to adopt serverless architectures and tools to accelerate their platform development efforts, and we use our experience to help restructure legacy systems so that they can run more efficiently on cloud.

  It is the rapid growth and commoditization of these two technologies, Serverless and AI services, along with our experience of applying them to real-world projects, that led us to write this book. We wanted to provide an engineer’s guide to help you succeed with AI as a Service, and we wish you luck as you begin to master this brave new world of software development!
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about this book

  AI as a Service was written as an engineer’s guide to building AI-enabled platforms and services. The aim of the book is to get you up and running, and able to produce results quickly, without getting stuck in the weeds. AI and machine learning are big topics, and there is an awful lot to learn if you wish to master these disciplines. It is not our intent to discourage anyone from doing this, however if you need to get results quickly, this book will help you get up to speed.

  The book examines two growing and increasingly important technologies: serverless computing and artificial intelligence. We examine these from a developer’s perspective to provide a practical, hands-on guide.

  All of the major cloud vendors are engaged in a race to provide relevant AI services, such as

  
    	
      Image recognition

    

    	
      Speech-to-text, text-to-speech

    

    	
      Chatbots

    

    	
      Language translation

    

    	
      Natural language processing

    

    	
      Recommendations

    

  

  This list will only expand over time!

  The good news is that you do not need to be an AI or machine learning expert to use these offerings. This book will guide you in applying these services in your day-to-day work as a developer.

  In tandem with the grown of AI services, it is now possible to build and deploy applications with a minimum of operational overhead using the serverless approach. Our belief is that within the next few years, the tools, techniques, and architectures described in this book will become part of the standard toolkit for enterprise platform development. This book will bring you up to speed quickly, and help you build new systems using serverless architectures and to apply AI services to your existing platforms.

  
Who should read this book

  AI as a Service was written for full stack and back-end developers who are tasked with implementing AI-enhanced platforms and services. The book will also be of value to solution architects and product owners looking to understand how their systems can be augmented and improved with AI. DevOps professionals will gain valuable insights into the “serverless way” of building and deploying systems.

  
How this book is organized: a roadmap

  This book is broken down into three sections covering nine chapters.

  Part 1 provides some background and examines a simple serverless AI system:

  
    	
      Chapter 1 discusses the rise of serverless computing over the last few years, explaining why Serverless represents true utility cloud computing. Following this, it provides a brief overview of AI in order to bring readers with no experience with the topic up to speed.

    

    	
      Chapters 2 and 3 rapidly construct a serverless AI system that uses off-the-shelf image recognition technology. Readers can deploy and experiment with this system to explore how image recognition can be used.

    

  

  Part 2 goes much deeper into the individual tools and techniques that developers need to know to become effective with serverless and off-the-shelf AI:

  
    	
      Chapter 4 examines how to build and deploy a simple serverless web application and then, perhaps more importantly, how to secure the application the serverless way.

    

    	
      Chapter 5 explores how we can add AI-driven interfaces to a serverless web application, including speech-to-text, text-to-speech, and a conversational chatbot interface.

    

    	
      Chapter 6 provides some specific advice on how to be an effective developer with this new technology set, including project structure, CI/CD, and observability--things that most developers getting to grips with this technology will need in their tool chest.

    

    	
      Chapter 7 looks in detail at how serverless AI can be applied to existing or legacy platforms. Here we provide advice on the generic patterns that can be applied, and also look at some point solutions to illustrate application of these patterns.

    

  

  Part 3 looks at how we can bring together what you’ve learned from the first two parts in the context of a full-scale AI-driven system:

  
    	
      Chapter 8 examines gathering data at scale, using the example of a serverless web crawler.

    

    	
      Chapter 9 looks at how we can extract value from large data sets using AI as a Service, using the data collected from the serverless web crawler.

    

  

  Readers should review the material in chapter 1 to get a basic grounding of the subject matter, and pay close attention to the content in chapter 2, where we describe how to set up a development environment. The book is best read in order, as each chapter builds on the examples and learning from the previous one.

  
About the code

  This book contains many examples of source code, both in numbered listings and inline 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. Source code for the examples in this book is available for download from the publisher’s website.

  All of the source code for this book is available at this repository: https:// github.com/fourTheorem/ai-as-a-service.

  
liveBook discussion forum

  Purchase of AI as a Service includes free access to a private web forum run by Manning Publications where you can make comments about the book, ask technical questions, and receive help from the author and from other users. To access the forum, go to https://livebook.manning.com/#!/book/ai-as-a-service/discussion. You can also learn more about Manning’s forums and the rules of conduct at https://livebook .manning.com/#!/discussion.

  Manning’s commitment to our readers is to provide a venue where a meaningful dialogue between individual readers and between readers and the author can take place. It is not a commitment to any specific amount of participation on the part of the author, whose contribution to the forum remains voluntary (and unpaid). We suggest you try asking the author some challenging questions lest his interest 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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Part 1. First steps

  

  In part I we provide the ground work to get you up to speed on AI as a Service. In chapter 1 we look at the development and history of artificial intelligence and serverless computing. We review the current state of the art, and we categorize the available services on AWS into a standard architectural structure. In chapters 2 and 3 we dive right in and build a serverless image recognition system as our first AI as a Service platform.

  


  
    
1 A tale of two technologies

  

  This chapter covers

  
    	
Cloud landscape

    	
What is Serverless?

    	
What is artificial intelligence?

    	
The democratizing power of Moore’s Law

    	
A canonical AI as a Service architecture

    	
Canonical architecture on Amazon Web Services

  

  Welcome to our book! In these pages we are going to explore two exploding technologies: serverless computing and artificial intelligence. We will do this from an engineering perspective. When we say an engineering perspective, we mean that this book will provide you with a practical hands-on guide to get you up and running with AI as a Service, without getting bogged down in a lot of theory.

  We imagine that like most people, you have heard of these topics and will be wondering why we’ve combined both of these seemingly disparate subjects into a single book. As we will see throughout the following chapters, the combination of these technologies has the potential to become the de facto standard for enterprise and business-to-consumer platform development. It is a combination that will provide software developers--and by implication the businesses they work for--with enormous power to augment and improve existing systems and to rapidly develop and deploy new AI-enabled platforms.

  The world is becoming increasingly digital--you may have heard of the phrase “digital transformation.” This generally refers to the process of transforming existing manual business processes that are currently run using spreadsheets, local databases, or even no software at all into platforms running on the cloud. Serverless provides us with a tool chain to accelerate digital transformation, and increasingly AI forms a core part of these transformations, replacing all or part of these human-driven business processes with computers.

  Software developers will increasingly be required to implement these platforms; most of us who are involved in the software industry will need to become skilled at designing, developing, and maintaining these types of systems if we aren’t already.

  Are you currently thinking, “I don’t know anything about AI! Do I need to become an AI expert, because that sounds really difficult?” Don’t panic! You don’t need to become a data scientist or a machine learning expert in order to build serverless AI systems. As we will see throughout this book, most of the hard work has already been done for you in the form of “off-the-shelf” cloud AI services. Our job as software professionals is to engineer solutions using these components.

  Let’s consider a simple example to illustrate the concept. Imagine a chain of hotels. There are a lot of processes that must occur in order for the company running the hotels to be successful and operate at a profit. Take, for example, the problem of deciding what the room rate should be on a certain day. If this is priced too high, no one will book, and if it is priced too low, the company will lose out on revenue. Humans operating this process rely on their experience to set the room rates, and will take into account factors such as the local competition, time of year, the expected weather, and any events of interest that may be occurring in the locality. Once decided upon, these rates will be advertised but will constantly change as the local conditions change and rooms are booked up.

  This process is a great fit for an AI as a Service platform, as it is a problem in optimization. Using cloud-native services, we can imagine rapidly developing services to ingest and store the appropriate data, either through API access or scraping web sites with information on local events. We can use off-the-shelf AI models to interpret the scraped data, and we could cross-train an existing neural network to compute the optimal room rate for us. Rates could be automatically published through another service. This could be achieved today with a very limited knowledge of AI, purely through connecting cloud-native AI and data services.

  If your primary interest is developing simple web sites, or low-level communication protocols, AI as a Service is not going to be of interest. However, for the vast majority of software professionals, AI as a Service will be something that will have a major impact on your professional life, and soon!

  
1.1 Cloud landscape

  Anyone involved in the software industry will have at least a basic understanding of cloud computing. Cloud computing began as a mechanism to run virtual servers on someone else’s hardware--what is commonly know as Infrastructure as a Service (IaaS). It has since evolved into a much richer suite of on-demand services that can cater to a wide variety of compute loads. There are three major players at present: Amazon, Google, and Microsoft. Amazon Web Services (AWS) has been and continues to be the dominant provider of cloud infrastructure, delivering a bewildering array of offerings.

  As of March 2020, the three major platforms provide a very similar range of services. Table 1.1 lists the number of available services from Amazon, Google, and Microsoft under a set of common categories as listed on their product pages.1

  Table 1.1 Cloud service counts, March 2020

  
    
      	
        Service type

      
      	
        AWS

      
      	
        Google

      
      	
        Azure

      
    

    
      	
        AI and Machine Learning

      
      	
        24

      
      	
        20

      
      	
        42

      
    

    
      	
        Compute

      
      	
        10

      
      	
        7

      
      	
        20

      
    

    
      	
        Containers

      
      	
        4

      
      	
        8

      
      	
        10

      
    

    
      	
        Developer

      
      	
        12

      
      	
        16

      
      	
        11

      
    

    
      	
        Database

      
      	
        12

      
      	
        6

      
      	
        12

      
    

    
      	
        Storage

      
      	
        10

      
      	
        6

      
      	
        17

      
    

    
      	
        IoT

      
      	
        12

      
      	
        2

      
      	
        22

      
    

    
      	
        Network

      
      	
        11

      
      	
        11

      
      	
        20

      
    

    
      	
        Security

      
      	
        18

      
      	
        28

      
      	
        10

      
    

    
      	
        Other

      
      	
        85

      
      	
        119

      
      	
        115

      
    

    
      	
        Total

      
      	
        198

      
      	
        223

      
      	
        279

      
    

  

  That’s a lot of services to try to understand, each of which comes with its own specific API. How can we best make sense of all of this and be effective engineers, given that we can never understand the entire landscape in detail? This landscape is also in a constant state of flux as new services are added and updated.

  Our goal should be to understand the architectural principles and how we can compose systems from these services to achieve a specific business goal. We should aim to keep a mental inventory of the types of services that are available and to deep dive on a subset so that we can quickly assimilate and utilize a new service as needed, depending on the result that we want to achieve.
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  Figure 1.1 Effective AI as a Service engineering

  Figure 1.1 outlines a mental frame of reference for thinking about AI as a Service platforms.

  The model is built on understanding four pillars:

  
    	
      Architecture --What are the effective architectural patterns for adopting serverless computing?

    

    	
      Development --What are the best development tools, frameworks, and techniques?

    

    	
      AI --What are the available machine learning and data processing services, and how can they best be applied to solve business problems?

    

    	
      Operations --How do we effectively put these services into production and manage their operation?

    

  

  In this book, we will explore the application of each of the AI subtopics through building an example software system that incorporates machine learning services such as chatbots and speech-to-text. We will explore frameworks and tools for effective serverless development, and provide help and advice on how to effectively debug in the serverless environment. Later in the book, we will discover how to apply AI tools and techniques to platform operations and how to secure a serverless platform.

  We will also see how our existing experience of software architecture transfers to the serverless domain, and develop a canonical architecture for AI as a Service platforms that will help us to place each of the available cloud services into context. We will use this architecture throughout the book a reference model for the example systems that we will develop.

  For the rest of this chapter, we will explore the development of Serverless and AI and provide an abridged history of each topic. This important background context will help us understand how we arrived where we are today as an industry and how the seemingly complex fields of AI and cloud computing evolved. Most of the theory is in this chapter; from chapter 2 onward we will get right into the code!

  
1.2 What is Serverless?

  Given that there is no official definition of the term Serverless, we offer the following as a working solution.

  Serverless computing is a form of cloud utility computing where the cloud provider dynamically manages the underlying resources for the user of the service. It provides a level of abstraction over the underlying infrastructure, removing the burden of management from the end user.

  Serverless software is a form of cloud software which avoids the explicit creation and management of infrastructure; for example, servers or containers. These traditional computing resources are replaced by functions managed and run by the cloud provider. This is known as Functions-as-a-Service (FaaS). Serverless applications also avoid creating heavy, dedicated resources such as databases, file storage, or message queues. Instead, they rely on managed services offered by cloud providers which scale automatically to handle vast workloads. The pricing model for serverless applications is also significant. Instead of paying for resources regardless of whether they are in use or idle, the cloud provider typically charges when functions are called and managed services are consumed. This can enable large cost savings and ensure that infrastructure costs grow in line with use.

  The principles of serverless computing can be summarized as follows:

  
    	
      Servers and containers are replaced by cloud functions, executed on demand.

    

    	
      Managed services and third-party APIs are preferred over custom-built resources.

    

    	
      Architectures are primarily event-driven and distributed.

    

    	
      Developers focus on building the core product, not low-level infrastructure.

    

  

  The term Serverless is a bit of a misnomer, because, of course, there is always a server involved somewhere in the chain! The point is that with Serverless we, as users of the technology, no longer have to care about the underlying infrastructure. The cloud vendor, through FaaS and other managed services, provides a level of abstraction over the underlying infrastructure.

  The history of computing has in one sense been all about creating levels of abstraction. Early users had to be concerned with physical disk sectors and registers until the abstraction of the operating system was created. Languages have evolved from a low level such as assembly language, to dynamic modern dialects such as Python, through the creation of a series of increasingly sophisticated abstractions. So it is with Serverless.

  Anyone engaged in the craft of software development, be it as a developer, DevOps specialist, manager, or senior technologist, understands that the rate of change in our industry is unlike any other. Imagine for a moment, if you will, other professions, such as doctors, dentists, lawyers, or civil engineers, having to update their knowledge base at the frenetic rate that the software industry does. If you’re finding it difficult to imagine, we agree with you!

  This both a boon and a curse. Many of us enjoy working with the latest and greatest technology stacks, yet we often suffer from a paradox of choice in that there are perhaps too many languages, platforms, and technologies to choose from.

  
    The paradox of choice

    The Paradox of Choice: Why More is Less is a book by psychologist Barry Schwartz, in which he develops the thesis that more choice in fact leads to consumer anxiety. He argues that a successful product should limit the amount of choice into a few distinct categories. It is a similar situation with programming languages, frameworks, and platforms, in that we literally have too many options to choose from!

  

  Many who have been in the industry for a while become justifiably skeptical of the latest technology trend or framework. However, it is our belief that Serverless and the current wave of AI represent a true paradigm shift, and not just a short-term trend.

  To understand what Serverless really means, we first need to understand how the industry got to where it is today, and to do that, we need to explore the key driver behind the industry: speed!

  
1.3 The need for speed

  The history and development of the computer industry is a fascinating topic, and many worthy books have been written on the subject. While we could not do the topic full justice here, it is important to understand some key historical trends and the forces behind them. This will help us to see that Serverless is, in fact, the next logical step in this history.

  
1.3.1 The early days

  The history of computing can be traced back to ancient times, with devices such as the abacus. Historians identify the first known computer algorithm as that implemented by Ada Lovelace in the 19th century for Charles Babbage. The early development of computing was concerned with single-purpose, unwieldy systems, designed to accomplish a single goal. The modern software era only really started with the development of the first multitasking operating system, MULTICS, in 1964, followed thereafter by the development of the Unix operating system. 

  
1.3.2 The Unix philosophy

  The Unix operating system was created at Bell Labs in the 1970s by Ken Thompson and Dennis Ritchie. The original AT&T version spawned many derivative works; the most famous, perhaps, is the Linux kernel and associated distributions. For those of you with an interest in the history of computing, figure 1.2 depicts the main branches of the Unix family tree. As you can see, the original system spawned many successful derivatives, including Linux, Mac OS X, and the BSD family of operating systems.
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  Figure 1.2 Unix family tree. Source: http://mng.bz/6AGR.

  Perhaps of greater importance than the operating system is the philosophy that developed around the original Unix culture, which can be summarized as

  
    	
      Write programs that do one thing and do it well.

    

    	
      Write programs to work together.

    

    	
      Write programs to handle text streams, because that is a universal interface.

    

  

  Tip For a full explanation of this topic, see The Unix Programming Environment by Brian Kernigan and Rob Pike (Prentice-Hall, 1983).

  This approach to system design first introduced the concept of modularity to software development. We should note at this point that these principles may be applied irrespective of the underlying operating system or language. It is perfectly valid to apply the Unix philosophy in a Windows programming environment using C#, for instance.

  The key point to understand here is that of the Single Responsibility Principle--write programs or modules with a single focus.

  
    Single focus

    To illustrate the concept of a single focus for a program, consider the following Unix command-line tools:

    
      	
        ls knows how to list files in a directory.

      

      	
        find searches for files in a directory tree.

      

      	
        grep knows how to search for strings within text.

      

      	
        wc knows how to count lines or words in text.

      

      	
        netstat lists open network connections.

      

      	
        sort> sorts numerically or alphabetically.

      

      	
        head returns the top n lines from its input.

      

    

    Each of these tools in and of themselves are fairly simple, but we can combine them together to accomplish more complex tasks. For example, the following code gives a count of the number of listening TCP sockets on a system:

    $ netstat -an | grep -i listen | grep -i tcp | wc -l

    This example displays the five largest files in a directory tree:

    find . -type f -exec ls -s {} \; | sort -n -r | head -5

    The philosophy of doing one thing well is a powerful force for good in software. It allows us to write smaller units of code that are easier to reason about and easier to get right than large interconnected monoliths. 

  

  
1.3.3 Object orientation and patterns

  This original clean and modular approach was in large part forgotten by the industry in favor of the object-oriented paradigm. During the late 1980s and early 1990s, languages such as C++ gained increasing popularity. Driven by the software pattern movement, the promise of object orientation was that code could be reused at the object level through mechanisms such as inheritance and polymorphism. It turned out that this vision was never realized, as ironically stated in the famous Banana, Monkey, Jungle problem.

  
    Banana, Monkey, Jungle

    The Banana, Monkey, Jungle problem refers to the problem of reuse in real-world object-oriented code bases. It can be stated as “I wanted a banana, but when I reached for it, I got a monkey as well holding onto the banana. Not only that, but the monkey was holding onto a tree so I got the whole jungle as well.”

    The following snippet illustrates the problem:

    public class Banana {
    public Monkey Owner {get;}
}
public class Monkey {
    public Jungle Habitat {get;}
}
public class Jungle {
}

    In order to use the Banana class, I first need to provide a Monkey instance to it. In order to use the Monkey class, I need to provide it with an instance of Jungle, and so on. This coupling is a real problem in most object-oriented code bases that the authors have come across.

  

  During this period, before the web, systems tended to be developed and built as monoliths, and it was not atypical for large systems to have over a million lines of code comprising a single executable. 

  
1.3.4 Java, J2EE, .NET,

  The trend of object orientation continued through the 1990s into the 2000s, with languages like Java and C# gaining prominence. However, the nature of these systems started to shift away from desktop delivery to more-distributed, network-aware applications. This period saw the rise of the application server model, and was characterized by large monolithic code bases, massive relational databases with plenty of stored procedures, and CORBA/COM for distributed communication and interoperability. Deployment was typically every three to six months, and required weeks of planning and an outage period.

  
    CORBA and COM

    The Common Object Request Broker Architecture is a legacy binary communication protocol that was very much in vogue in the early 2000s. The Common Object Model (COM) was a Microsoft-specific alternative to CORBA. Both technologies are now thankfully mostly replaced with RESTful APIs.
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  Figure 1.3 Enterprise software development circa 2000 (or Ploughing with Oxen, George H. Harvey, 1881). Source: http://mng.bz/oRVD.

  On reflection, early 21st century development could be compared to the early days of agriculture. Of its time, it was revolutionary. By comparison to what came later, it was slow, unwieldy, inflexible, and labor-intensive. 

  
1.3.5 XML and SOAXML (Extensible Markup Language)SOA (service-oriented architecture)

  From here, the industry moved to adopt XML (Extensible Markup Language) as a means to configure and communicate everything, peaking with the emergence of SOAP and a drive toward the so-called service-oriented architecture (SOA). This was driven by an appetite for decoupling and interoperability, and underpinned by a dawning understanding of the benefits of open standards.

  
    SOAP

    The Simple Object Access Protocol is an XML-based text protocol touted as a superior alternative to CORBA and COM. Due to its text-based nature, SOAP had better cross-platform interoperability characteristics than CORBA or COM; however, it was still heavyweight and cumbersome to use compared with modern JSON-based RESTful APIs. 

  

  
1.3.6 Web speed

  In parallel with the changes in enterprise software development, fueled by the dot-com boom (and subsequent crash), the Software as a Service (SaaS) model began to gain traction. The industry was shifting toward the web as the primary application delivery mechanism, initially for external customer-facing use, but increasingly for internal enterprise delivery. This period saw an increasing need for rapid delivery of software, including initial deployments as well as feature additions which could now be deployed onto a server with instant effect. At this time, the predominant SaaS hosting model was to deploy to on-premise servers or machines co-located in a data center.

  Thus the industry had two major problems. First, there was the need to predict ahead of time the required capacity so that enough capital expenditure could be allocated to purchase the required hardware to deal with the expected load. Secondly, large, monolithic, object-oriented code bases did not really lend themselves to the web-speed development model.

  It was clear that the heavyweight, closed enterprise model was not a good fit for web-speed delivery. This led to an increasing adoption of open standards-based approaches, and to the increased use of open source technologies. This movement was led by organizations such as FSF (Free Software Foundation), Apache, and GNU/Linux.

  The shift toward open source caused a crucial, irreversible change in the way enterprise software architectures were defined. Best practices, standards, and tools were once dictated by the interests of enterprise leaders like Sun Microsystems, Oracle, and Microsoft. Open source empowered hobbyists, startups, and academics to innovate quickly, and to share and iterate with unprecedented frequency. Where the industry once waited for the big players to agree on complex standards documentation, the model shifted to utilize the combined power and agility of the community to demonstrate working, pragmatic solutions that not only worked right away, but continuously improved at a blistering pace. 

  
1.3.7 Cloud computing

  Cloud computing first came to prominence in 2006 when Amazon launched their Elastic Compute Cloud product, now known as Amazon EC2. This was followed in 2008 by Google’s App Engine, and in 2010 by Microsoft Azure. To say that cloud computing has fundamentally changed the software industry would be an understatement. In 2017, Amazon Web Services (AWS) reported revenues of 17.46 billion USD.

  The availability of on-demand compute power made it affordable and fast for individuals and cash-strapped startups to build truly innovative projects and have a disproportionate impact on the industry. Critically, the industry started looking to the most innovative end users of software tooling for leadership, not the enterprise software vendors. For the enterprise, the rise of cloud computing caused several seismic shifts. Key among these were

  
    	
      Shift of cost models from large up-front capital expenditure to lower ongoing operational expenditure.

    

    	
      Elastic scaling--Resources could now be used and paid for on demand.

    

    	
      DevOps and infrastructure as code--As cloud APIs matured, tooling was developed to capture the entire deployment stack as code. 

    

  

  
1.3.8 Microservices (rediscovery)

  The widespread adoption of open source combined with the shift to operational expenditure and elastic scaling led to a rediscovery of the Unix philosophy when it came to enterprise platform development, and helped to drive the adoption of the so-called microservice architecture. While there is no agreed-upon formal definition for a microservice, most practitioners in the industry would agree with the following characterization:

  
    	
      Microservices are small, fine-grained, and perform a single function.

    

    	
      The organization culture must embrace automation of testing and deployment. This eases the burden on management and operations, and allows for different development teams to work on independently deployable units of code.

    

    	
      The culture and design principles must embrace failure and faults, similar to anti-fragile systems.

    

    	
      Each service is elastic, resilient, composable, minimal, and complete.

    

    	
      The services can be individually and horizontally scaled.

    

  

  The ideas behind microservices are nothing new. Distributed systems have existed since the 1970s. Erlang was doing microservices in the 1980s, and everything since, from CORBA to SOA, tried to achieve the goal of distributed, networked components. The enablers for the mass adoption of microservices were cloud, containers, and community:

OEBPS/OEBPS/Images/Elger.png





OEBPS/OEBPS/Images/Manning_M_small.png





OEBPS/OEBPS/Images/CH01_F02_Elger.png
1970 1980 1990 2000 2010 Time
= e L

Matthew Dion

BSD family

Theo de Raadt

T —

inix ©  Linus Torvalds 34

‘Andrew S. Tanenbaum

Bell Labs: Ken Thompson,
Demis Ritchie, et .
Univel/SCO

System IIl & V family

sal





OEBPS/OEBPS/Images/CH01_F03_Elger.png





OEBPS/cover.jpeg
Peter Elger
Edin Shanaghy

/“ MANNING






OEBPS/OEBPS/Images/Manning_copyright.png





OEBPS/OEBPS/Images/CH01_F01_Elger.png
Architecture

- Microservice

-SPA

- Protocols

- Messaging

- Queueing

- Event-driven
RY

- SRP
- Data models

Development Operations

-cicn

- Frameworks

- Tooling - Logging

- Debugging - Monitoring

- Environment Serverless Al - Performance
- Technologies. - Analytics

- Cloud services - Databases
-APIs - Security

Al
- Image recognition
- Speech to text
- Text to speech

- Deep learning





OEBPS/OEBPS/Images/Shanaghy.png





