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			Preface

			Machine Learning in the Cloud provides the interested with a full review of machine learning and its implementation based on the cloud. The book has been written in an easy to understand and manner to ensure readability for anyone interested in the subject. The intention behind Machine Learning in the Cloud is to help anyone who is looking to find solutions to various problems through implementing machine learning using cloud-based services.

			Technology has been advancing faster than we can keep up, and everyone must understand how advantageous it can be for them. Cloud services have made the machine learning process ever more convenient, profitable, and efficient. The book aims to help save time for the interested by offering all they need to know about ML and cloud services in a single place. Two things have been mostly targeted with the book – one is low readability level while the other one is to cover as much as information possible to ensure that the book is a great source. Anyone who can read will be able to read and understand the topics of the book and implement them in real life.

			There are various reasons for people to be interested in this book. Firstly, a significant amount for information has been covered by the book, including practical examples, so that understandability is higher, and no information gets left out. Anyone with the Machine Learning in the Cloud can rest assured that they can get help from it when they come across any issue while working on any cloud-based machine learning work. This is the book to go to in case you are struggling with your cloud ML needs.

			You won’t have to seek help from experts to get solutions for ML issues, as this book has been designed in a way that you can fix your problems all by yourself. Self-help is perhaps the most effective way of help. We hope this book will fix your ML issues and find better solutions.
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			Chapter

			1	The Fourth Industrial Revolution

			1.1	Introduction

			Technology today has made the lives of people, incredibly easier than it was just a few decades ago. The boons of modern technology like robots, advanced computer systems, automation, etc. have revolutionized every industry. It has reached the remotest parts of the world and impacted innumerable lives. The early and later 1990s is marked as the time when the technological boom started to touch the lives of people. It gained traction within a short span of time and gave rise to biotechnology, personal computing, advanced telecommunications and a plethora of other technologies that were previously inconceivable. The pieces of the puzzle had finally fit together, and a different kind of innovation journey had been set in motion. When the first silicon microchips were introduced, computing power grew on an unprecedented level. By the time it was 2002, the first major moves to inaugurate the internet had already been made by Teledesic. And by 2005, a chunk of the world was capable of communicating over the internet. The big names in technology that are known today, like Google, Yahoo, Amazon, etc., all made their baby steps during the late 1990s or at the dawn of the 2000s. As of today, the companies have extended their services and reach far beyond imagination. Giant tech companies are at the center of the most basic everyday things. Silicon Valley has changed the landscape of the world and leveled the playing field. Automation, smart robots, driverless cars, artificial intelligence, cloud-based machine learning, etc. are just some of the many wonders that technology has brought to the world.   

			The term machine learning, although not new, is mostly unfamiliar to people who do not work in technical fields. It was first coined in 1959 as enabling computers to learn new things without having to reprogram them. Essentially, machine learning is a process of being able to train a computer without putting in further instructions. It is an organized set of instructions or pathways that tell a computer how to self-learn through recognizing repeating patterns and other methods. It is a means to make a computer largely self-sufficient through training so that there is minimal human intervention. The computers also learn how to make highly accurate, calculated predictions based upon past input of data. These projections from highly sophisticated systems help businesses and individuals make smarter, timelier decisions. It is capable of having a huge impact on how a company handles its business processes and, in the long run, may lead to a more profitable and sustainable business. 

			Cloud-based machine learning has the potential to take the businesses of today to new levels. Essentially, it is machine learning, only conducted in the cloud, which means having additional computational and storage powers at a remote site away from the direct user. It is best utilized in certain scenarios like making market predictions, detecting attempts at fraudulence, warehouse management and a host of other things. Cloud-based machine learning produces different outputs based on what input is provided. It can help a business recognize the answer to a yes or no decision or other decision-based questions. This has real-world implications for when an order is made or when a video streaming platform decides what video to recommend to the user. Cloud-based machine learning also helps to categorize data that has been input by users. For instance, it may help a law firm assess whether a lawsuit filed for a claim is legitimate or not. It judges this based on the previous learning processes and is also capable of making additional decisions on its own without further data input.

			Furthermore, cloud-based machine learning can make predictions based on past data that has been put into the system. The predictions are very accurate, and businesses may depend upon them to make important decisions. One of the scenarios where cloud-based machine learning may be useful is to assist in supply chain decisions. A business may input past data into the system to forecast exactly how much inventory they may or may not need at a store outlet during a certain period of time. The possible uses of cloud-based machine learning are endless. As more technological advancements are, more uses are likely to be discovered.   

			Cloud-based machine learning has the potential to grow into something that may be highly beneficial to people and businesses. Until very recently, the majority of businesses had no access to resources that could enable them to reap the benefits of cloud-based machine learning. More recently, companies like Amazon, Google and Microsoft have brought their own cloud-based machine learning services to people. Each of these platforms shares common features, and each has a unique set of pros and cons. The tech giants provide their corporate customers with the required hardware to properly conduct machine learning in the cloud.  And the hardware modules are specifically designed to handle machine learning in the cloud efficiently. 

			The most amazing thing about cloud-based machine learning is that the more it is done, the more it will develop with lesser human effort. Currently, the demand for cloud-based machine learning services is on the rise in the market. Prediction models, automated machine learning and other useful tools can help cloud-based machine learning thrive in the distant future.

			1.2	The First Three Industrial Revolution

			Before the 1760s, most of society was dependent on agriculture and farming. Nobody thought that steam would become a source of energy for numerous uses. The period from 1760 to 1830 is largely deemed as the time of the first industrial revolution. It was during this period that the first steam engine was invented, which revolutionized how people worked and how the world perceived energy. For the first time, people began to understand that there was more than a single source of energy that could be utilized.  The era of industrialization had truly been set into motion with this one invention, and mechanization took hold of the people.  New processes of coal mining were discovered to run the steam-powered engines and other mechanical pieces of equipment. Different processes like forging, use of metals and coal mining were products of the first industrial revolution and continue to contribute their benefits to this day.  Everything from trains to ships started to use steam engines to move faster towards their destinations. These movements towards steam engines, saw agriculture take a back seat and gave rise to factories for production. Unfortunately, the factories during the first industrial revolution looked nothing like the ones of today. There were truckloads of workers with no skills and factories looking to pay them dimes on the dollar for their work. The conditions at these factories were abysmal, and the workload was immense. Considering the immense workload, the factories were, for the most part, highly dysfunctional and inefficient with a history of gruesome accidents.  In the long run, these factories paved the way for the factories that have sprung up today and the modern cities that humankind has built. Although much of the first industrial revolution was isolated to Britain, it soon gained traction in Belgium with the help of some Englishmen who saw the bigger picture at that time.

			Around the end of the 19th century came along the second industrial revolution. It was the time when new energy sources like gas, electricity, and oil started to be utilized. As a direct result, the use of the combustion engine skyrocketed. From the utilization of these resources, the steel industries also saw a surge in their production. This period saw the first time when chemical synthesis was used to develop things like plastic, dyes, fibers, etc. All this development meant that the factories had also developed from the time of the first industrial revolution. Mass production, or assembly line production as it is known today, first started during the second industrial revolution. The Ford Motor Company proudly put its workers to work assembling the first assembly line cars known to mankind.  Due to this pickup in production, there was a demand for more workers. A large number of people moved to live in cities than had never been seen at any time in the past. People were leaving behind their rural homes and coming to work in factories in the city. The second industrial revolution ushered in the baby steps of urbanization. As urbanization saw a steady rise, methods of communication also started to evolve. The telephone and telegraph were the boons of the second industrial revolution, and it changed the way the world communicated.

			Further down the line around the early 1900s, the automobile changed how people moved from one place to another. Although the first commercial airplanes were not introduced until much later, the Wright brothers invented the first airplane during the earlier periods of the 1900s. It was during the second industrial revolution that gave rise to the economic and industrial structures revolving around mass production in the factories that had been set up. 

			The latest of the three, the third industrial revolution, brought about drastic changes for mankind. Nuclear energy was discovered as an energy source, and a spike was seen in the production of electronics. This was caused by the invention of the transistor in 1947. The transistor also led to the invention of the microprocessor in the early 1970s. All these new technologies made it so that things could be manufactured in miniature form, in contrast to their previous bulky forms. This opened the gates to space research, and humans took their first steps on the moon in 1969 onboard the Apollo 11. For the growing industries, the introduction of transistors meant that many previously manual processes could now be automated. This meant there would less of a human effort in production. As production limitations were now lesser, mankind faced a boom in growth. Within no time, semiconductors, computers, and the then worldwide web had started a phenomenon like no other. All analog technologies were migrating to digital, and the world was increasingly becoming a place where small devices were preferred. These disruptive technologies changed entire industries and laid the pathway for the wonders of modern technology that are experienced today.

			Most importantly, computers and computing power grew exponentially, which gave way to newer technologies. Newer ways of production were also unearthed, which greatly decreased the margin of error and helped boost efficiency levels. Supply chains started to become automated and logistical problems could be solved with the help of advanced computers that did perfect calculations. The era of information technology had dawned upon mankind, and it gave rise to mass production through automating processes. It is the third industrial revolution that combined elements from all the past industrial revolutions to spur mankind onto new heights.

			1.3	What is the Fourth Industrial Revolution?

			Humankind stands on the brink of a new industrial revolution, brought on by the wonders of technology. It will be more sophisticated than the ones that came before it. And it will bring along changes, unlike anything that people have experienced before. 

			It is the 4th Industrial Revolution or 4IR. The impact of the 4th industrial revolution will transform the world like never before. Its scale will be unparalleled by any revolutions of the past because it will transform every aspect of human lives. The onset of this revolution has already started. Still, it is unclear how big or what form it will ultimately take. Every unit of society will be affected by its impact, and a huge paradigm shift is inevitable. The first industrial revolution brought in mechanization and the idea to utilize steam as an energy source. The second industrial revolution brought mankind closer to seeing how useful electricity is capable of aiding different processes. And the third industrial revolution gave mankind mass production, digitalization and computing power like never before. Effectively, the third industrial revolution set the gears in motion for a fourth revolution that would see the world completely changed through technology. So this is not merely a continuation of the benefits of the third industrial revolution; it is a new revolution in itself. And the speed of the breakthroughs that are being achieved today is paralleled by none other in the past. The agents of change from the fourth industrial revolution are already impacting every government, industry, economy, society, and country. And it will soon change the way everything is done. 

			Right at this moment, billions of people are interlinked with each other through their smartphones. That opens up a plethora of new possibilities. As such, a large number of people have this connection. It means there is access to shared knowledge, raw computing power and the ability to store immense amounts of data. Internet of Things or IoT is revolutionizing how people live in their homes and how they interact with their devices. At this moment, IoT gives a person the ability to monitor the room temperature of their home while being away. It also opens up the possibilities of linking up so many smart devices into an ecosystem that functions through learning the behavioral patterns of the user. Devices like drones, enable a user to monitor the security of a location, providing a bird’s eye view. On-device virtual assistants are available to each person with a smartphone that is capable of assisting users in many ways. Mass knowledge sharing has enabled people to learn whatever they want over the internet. Artificial intelligence has become smart enough to predict what song the user might want to listen to next or what video the user might watch next. Transactions are being revolutionized by the help of wondrous technologies like blockchain. Digital payments are becoming the growing norm instead of cash payments in many of the world’s countries. Airplanes are being flown almost entirely by sophisticated computers with minimal human intervention. Advancements in management information systems have led to organizations being able to keep track of all their important information in a centralized hub. Biotechnology enables scientists to edit genomes, experiment with DNA to find the cures to incurable diseases of the past and make lives easier. Amazing feats like virtual and augmented reality have come to life, with many new uses being discovered. Technologies like 3D printing are creating new dimensions in fields like architecture and also helping innovators test their prototypes with minimal costs involved. The invention of new eco-friendly materials is helping reduce plastic usage to save the ecological balance of the planet. Robotics, medical science, and engineering have helped innumerable people through the implementation of prosthetic body parts that can function like real ones. The coming of the 4th industrial revolution is slowly starting to materialize in reality. 

			The 4th revolution is required to be accepted by humankind slowly and systematically because radical change may translate into mayhem. As the previous industrial revolutions have shown, not all societies are impacted equally. The 4th revolution has the potential to change the world. Additionally, it also has the potential to ruin the systems that we have running today. Being disruptive, it has the potential to wreak havoc if not implemented properly. Due to the wide range of technologies that are coming together to give rise to the 4th industrial revolution, it is unclear how the post-revolution world looks like. The impact of the revolution will be greatly influenced by the people who are living at this time. It will depend on how they think, what they think is right or wrong and how they use the technologies at disposal for the betterment of mankind.               

			The 4th industrial revolution cannot be brought about without systematic collaboration within world governments, industries, across geographical borders and surpassing language barriers. Governments and people alike are required to realize the innumerable conveniences that the 4th industrial revolution is capable of bringing along. Additionally, they are also required to be conscious of the potential damages that may come along with the revolution. In the end, the 4th industrial revolution needs to be a combined effort from people all across the world. And there is one most fundamental thing to keep in mind that whatever technology comes along, it is built by the people for the people and only to benefit people. 

			1.4	Impacts of 4th IR on Business, People & Government

			The 4th Industrial Revolution will bring many changes to the world of today. Some of those changes will be easy to adapt to, and others will take time. In the long run, the change is inevitable, and the main entities to be affected by the revolution are the businesses, people and governments.

			Impact on Business

			All business people today can attest to the fact that innovation is moving at an unprecedented speed. And this innovation happens to be both disruptive and almost impossible to predict. The drivers of change for the 4th industrial revolution present an element of surprise into the businesses of today and sometimes have the most seasoned professionals dumbstruck. However, it is clear throughout different industries that the technologies that bring about the revolution are creating a powerful impact on all business processes. Logistically speaking, a lot of the industries now find that their traditional value chains are being disrupted as new techniques of serving customer needs crop up with the help of technology. This change is stemming from the more forward-thinking industries that believe the only way forward is to defeat the traditional forms of the supply chain. They seek to find better ways of getting the product to the end-user while maintaining quality, price and efficient lead times. The value chain as traditional business dictates has changed, and businesses are required to change along with it. On the customer side of things, demand is becoming more and more unpredictable. Customers have new ways of gaining information about the products they purchase, and that, in turn, is increasing accountability for firms. Firms are also developing improved methods of gauging customer engagement through leveraging new technologies. On the flip side, technologies are enabling more exposure to customers through digital devices. Due to these technologies, new business opportunities are also cropping up as people look for a diverse range of services from the internet. To sum it up, the upcoming revolution has direct impacts on customer demands, product design, organizational structures and culture. The business models are changing with more advanced forms of customer information flowing in, and firms are catering their products both physically and digitally to meet the needs of the new-age consumers. 

			Impact on People 

			People are diverse. Even without the technological bells and whistles, people are complicated and difficult to comprehend. As the advent of the 4th industrial revolution approaches, people’s identities will become even more complex than they are at the moment. The technology will have people reassess everything from their privacy issues, careers, interpersonal relationships to their consumption habits. People are already adapting lifestyle changes that value a more quantitative approach where a person calculates everything about themselves from what they eat to how much time they spend exercising.

			Additionally, people are gravitating more towards using technologies such as social media to interact. This leads to diminished real-world interactions and connections between people. Transactions are made digitally, so there is no fiddling around with cash and no talking to people at a store. People are so engrossed in smartphones that meaningful and deep conversations are few and far between. Everybody is in a constant rush, aided by smartphones and virtual assistants. One issue that has been plaguing people since devices became smart is privacy. People’s personal information no longer remains personal, and companies are competing for information. Personal information is up for sale to the highest bidders by platforms like Facebook, Google, etc. Every day, people unwittingly give away a lot of private information to apps, social media, and other platforms. They do not have time to examine the fine print and read what an application requires from them. When people are willing to overshare their lives over the internet, it creates a unique opportunity for businesses to target people with tailored advertisements. In the long run, people are required to be aware of the information that they give out knowingly or unknowingly. As all this technology has brought a lot of convenience for people, it has also ushered in headaches that did not exist in the past. To top that all off, people may first allow themselves a stop, reflect and realize that humans made technology, not the other way around.       

			Impact on Governments

			The 4th industrial revolution brings about the convergence of all the different worlds. Governments now have better ways to engage with their people. People have better platforms to voice their opinions to their government. Looking at the issue differently, the government has some powers that may be used to accomplish unsavory ends. Mass surveillance has been an issue for a long time in first world countries with people protesting to preserve their privacy. Governments have been pressing hard to weed out criminals and miscreants who propagate terrorism and hate. Unfortunately, normal people have been caught in the crossfire of mass surveillance. National security has been of grave importance to the government at the advent of the revolution as it is easier for criminals to obtain confidential information. The revolution will be required to see through an effective change in the governing systems of the world that enable proper governance and control without encroaching upon citizen’s rights. It is desirable that policies be flexible and open to accommodate changes as the revolution brings about a better tomorrow for everyone. In the end, the 4th industrial revolution has to be brought on as a collaborative effort among the people, the government and businesses. The figure below demonstrates how public policies are now in favor of technological advancements.
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			Figure 1.1: Number of technologies prioritized in public policies

			1.5	Challenges & Opportunities of the 4th IR

			As history has demonstrated, like all the other revolutions, the 4th industrial revolution stands to be highly beneficial to people all over the world. It has the potential to boost income levels, provide a better standard of living and improve lives as a whole. On the flip side, some challenges stand in the way of the revolution. Potential risks are related to the revolution that may not be apparent at the moment, yet have the possibility of surfacing later on with time. The revolution is a risk versus reward situation that is highly unpredictable. 

			Opportunities

			The opportunities that the 4th industrial revolution presents are unparalleled by any other revolution in the past. Consumers stand to gain the most from the revolution as all the activities of everyday life become more convenient. Ordering food, making a transaction, buying a flight ticket- all these activities will be easier and more accessible than they are today. More consumers have the opportunity to access and buy more products at cheaper prices due to raised competition in the market. Businesses will be highly efficient and productive in their logistical handlings. Warehouses will be connected more efficiently; the cost of transporting goods from point A to B will be reduced. Global networks will work better, and trading costs will come down. All of this presents opportunities for the creation of new markets and overall growth in the economy. Educational institutions have the potential to evolve into places where people do not just learn; they also acquire the skills required for a future workplace. Rising automation in industries will lead to lesser labor-intensive jobs, and people will gravitate towards more productive jobs. More and more workplaces will have remote workers working for them, which increases the flexibility of a job and leads to better overall satisfaction. Due to machines getting smarter and self-sufficient, human effort in the workplace will be reduced, and smarter business decisions can be made. Organizational structures will be changed to favor more flat type structures that encourage equality and, at the same time, garner a sense of respect. Unemployment issues will be assessed more accurately to work out feasible solutions that remedy the problem. Medical science may develop to an unprecedented level and go forward to cure present life-threatening diseases. Governments will be capable of becoming more open to people, and voters will find new ways to ensure that the chosen government delivers on their promises.  Entire nations have the opportunity to eradicate poverty, hunger, homelessness, become wealthier and move up in the world. Transportation and traffic issues may be solved with solutions developed with the help of automated machines and their developed techniques. Many issues that plague our planet at this moment, like wildlife extinction, global warming, carbon emissions, etc. may be combatted with newer and more viable solutions. Billions of people will be capable of being deeply connected as the internet expands and reaches the furthest corners of the earth. The world has the potential to become a more connected place where information is accessible to everyone. The 4th industrial revolution truly has the potential to transform the entire world.

			Challenges

			As come the promises of reward, so do the risks of the 4th industrial revolution. Presently, it is not possible to predict how different scenarios may play out across the world. Each country is different from the other, so are their governments and organizations. As automation stands to create more fulfilling jobs, there is also a possibility that the changes may wreak havoc on the current system and increase unemployment. Unemployment may give rise to protests and riots, causing instability and chaos. Organizations may fail to adopt new ways of doing business and, as a result, incur heavy losses. Inequality stands to be one of the scariest concerns of the 4th industrial revolution. As seen in the past, development is not distributed equally in all parts of the world. Which is why an unequal development in society is likely to drive a larger wedge between different segments of society. The gap between the rich and the poor may grow instead of shrink. Governments may fail to handle the changes presented by the 4th industrial revolution properly. They may also choose to misuse the technology at their disposal to control the masses discretely. This may lead to agitation and possibly give rise to civil wars. Instead of being more deeply connected, people may grow distant, becoming more and more isolated to their own devices. This may lead to a negative shift in their mental health condition. As wonderful as the opportunities of the 4th industrial revolution may seem, the challenges that it presents are also very broad and problematic.  

			The first three industrial revolutions have shown mankind what collaborative effort is capable of achieving. Humans have come a long way since the first steam engine was developed and continues to grow every day. The 4th industrial revolution may be perceived as a test of sorts that puts mankind on trial. It is a way that innovations test basic human instincts in human beings. The success or failure of the 4th industrial revolution rests upon the shoulders of the people. If people are capable of putting aside selfish motives and work towards a collaborative and systematic future, the revolution will see to it that a better future is ensured. If people succumb to their base instincts and do only what serves the self, the revolution stands to bring destruction to all that mankind has worked for till now.        

			1.6	Technologies Assisting the 4th IR

			The 1st industrial revolution was brought on by the emergence of the steam engine. In a very similar fashion, the 4th industrial revolution will be brought upon by some existing technologies and the technologies that are to follow in the coming years. Most technologies of today are much smarter than they were in the past, and this growth will continue through the years. As technology evolves, companies, governments, and people are required to mold themselves to adjust to what is current. The 4th industrial revolution is on the verge of bringing ground-breaking technology that will change the world. Discussed below are ten technologies that most prominently assist the 4th industrial revolution.

			IoT

			IoT or internet of things, is a virtual web, connecting a large number of digital, smart devices and creating a common ecosystem among them. IoT functions using the internet and the devices in the network communicate with each other. It helps people create smart homes, which are automated and can be controlled remotely from any location. Additionally, IoT devices also learn from user habits and adjust to what the user prefers regularly. Some IoT devices are smart air conditioners, smart TVs, smart home cameras, refrigerators, Google Home, Amazon Alexa, etc.

			Virtual and Augmented Reality

			Virtual reality puts the user in a completely virtual environment that is simulated by a computer or mobile device. It creates extremely realistic, interactive visuals, usually inside of a headset that follows the head movements of users. Currently, it is used for gaming, mobile apps, and some training activities. Augmented reality, on the other hand, projects virtual items onto real spaces, which is shown on a device display. A user can interact with the object using the display and interact with it in real-time.   Both of these technologies have immense potential in real-life uses.        
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