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			Book Abstract

			MAIN IDEA

			“Cloud computing” is a phenomenon which is so new it doesn’t yet have a widely accepted formal definition and is therefore somewhat open to individual interpretation. However, most people agree cloud computing offers a new distribution model where many services – including computing power, massive amounts of storage and network bandwidth– are delivered and made available through a Web browser hooked up to the Internet rather than by in-house computers.

			In very practical ways, cloud computing changes everything. With a swipe of a credit card, anyone anywhere on the face of the planet can have the same computer horsepower at their disposal as the largest corporation which has invested millions in building an expensive computer system and hiring an army of IT staff. A limitless array of engaging and highly productive digital services can be delivered by the cloud, each of which can be accessed by simple and inexpensive electronic devices at the user’s end. Cloud developed and delivered computer services will literally transform the way not only business gets done but also the fields of education, entertainment and the arts.

			“No single technology is responsible for the advent of the cloud. Broadband communications, Web standards, multicore servers, and the ability to manage large groups of computers as if they were a single machine–these are the components of cloud computing. Mix them together, along with a tendency to organize business applications as services, and things will never be the same again. This new computing power will change the way companies do business. Cloud computing will solve the problem of over provisioning and the tendency of data center budgets to invest heavily in keeping the lights on and the computers running, when what they really should be doing is solving new problems. But most of all, the cloud will bring a new way of doing things and a whole new set of opportunities. Whether you’re ready for it or not, cloud computing is coming to the rest of the world, and those who don’t know how to adapt are going to find themselves in the path of those who do and get stronger.”

			– Charles Babcock

			About the Author

			CHARLES BABCOCK is an editor-at-large for InformationWeek. He reports on virtualization, databases, emerging integration technologies and new Web technologies. Mr. Babcock is the former technical editor of Computer World, technology editor of Interactive Week and editor-in-chief of Digital News. He is a graduate of Syracuse University.

			Important Note About This Ebook

			This is a summary and not a critique or a review of the book. It does not offer judgment or opinion on the content of the book. This summary may not be organized chapter-wise but is an overview of the main ideas, viewpoints and arguments from the book as a whole. This means that the organization of this summary is not a representation of the book.

			Summary of Management Strategies for the Cloud Revolution (Charles Babcock)

			What is cloud computing?

			Cloud computing is a new business model where massive amounts of scalable computing power are available on-demand. It represents a fundamental shift in the way the IT industry is organized and is a new distribution model for computing.

			The Internet has been described as a “cloud” in which every computer was hooked up ever since it was originally conceived. In more recent times, however, the cloud has come to take on a different meaning. Today’s cloud is made up of massive data centers which are standardized and more automated than ever before. Rather than having an expensive supercomputer sitting at their heart, these data centers are configured using hundreds of thousands of inexpensive personal computers working in parallel. These data centers then use highly sophisticated software to balance computing demands over hundreds of thousands of microcomputers instantaneously.

			The big players in cloud computing are careful not to reveal what size these data centers are for fear of setting off an arms race for bragging rights to the claim of who has the largest cloud computer in the world. However, as of early 2010, it is known:

			
					Microsoft is building six data centers to power Azure, its cloud computing service. Two of these data centers are in North America (Chicago and San Antonio, Texas), two are in Europe (Dublin, Ireland and a second place yet to be finalized) and two are in Asia (Hong Kong and Singapore). The two data centers in each region are linked so they can back each other up. Microsoft is spending around $1 billion per region to build these cloud data centers. It is known Microsoft is using Intel’s product where a 20- or 40-foot shipping container is dropped off at a site, plugged in as a single unit and immediately around 2,000 to 2,500 computers already installed inside the container come to life.

					Google is believed to be building twelve or more massive data centers around the world. Each data center will have at least 500,000 to 600,000 servers in its cluster. It is estimated that sometime in 2009, Google passed the one million server mark although no one knows for certain since Google doesn’t make this information known.

					Amazon is known to be building a $100 million cloud data center in Boardman, Oregon where it can access cheap hydroelectric power. The facility is 117,000-square-feet in size and is surrounded by an eight-foot chain-link fence topped with barbed wire. It is believed Amazon will construct another two data centers very soon.

					In Culpepper, Virginia, cloud provider Terralink has built a networked data center for the U.S. Government. It has 12-foot high blastproof walls, 250 motion sensor cameras and a guard station at a specially reinforced front gate. Price tag: $250 million of taxpayer’s money.

			

			Clearly what’s known about these data super centers is only the tip of the iceberg on what’s really going on. The clear fact is at the present time, some very astute companies are making huge multi-billion-dollar investments in the construction of high performance data centers which can and will become an integral part of the global cloud computing infrastructure. In and of itself, that level of investment should signal something interesting is afoot – a potential game changer in the making.

			At one time, it was assumed mainframe computers would dominate the world of computing. Then, it was thought expensive and highly sophisticated supercomputers would move to prominence. What’s happening in reality is numerous cloud computing data centers are being built out of hundreds of thousands of personal computers, all linked together using load balancing software and the Internet.

			“Cloud data centers are built out of what are essentially personal computer parts, with memory, microprocessors, and disk drives that have been perfected through the process of being mass produced by the million, with ruthless competition weeding out any company that is prone to produce faulty parts. A desktop or laptop microprocessor isn’t much to behold by itself, but when microprocessors are combined into four-, six- or eight-CPU servers, and thousands of these servers are clustered together in a cloud data center, they represent a new type of computing resource, one that combines an ability to deliver either standard or high performance at prices that reflect low-cost parts.”

			– Charles Babcock

			Clouds are essentially a supercharged version of cluster computing. The companies which have so far started offering large clusters of computers for general public use include:

			
					Amazon’s EC2 Web services

					Google’s App Engine

					Microsoft’s Azure cloud

					The Rackspace cloud

					Sun Microsystems (which was acquired by Oracle)

					IBM

					Yahoo!

					eBay

					Facebook

			

			The question naturally arises if cloud computing is so interesting and relatively inexpensive to get into, why aren’t more companies actively involved already? Building a cluster of microcomputers working together is reasonably challenging from a technical perspective and remains something of a black art. When a large number of computers are expected to work in unison, a lot of overhead is created keeping everything synchronized. Not only does some kind of oversight system need to keep track of what each node is doing and what it should do next but there also needs to be a way to ensure two different nodes don’t attempt to work on the same piece of data at the same time. And just to make things more challenging, the bigger the cluster becomes, the more computing power needs to be allocated to keeping everything organized and working properly. By most estimates, around 10- to 15-percent of each cluster’s processing power gets used up in management functions. Various types of cloud software have been developed which addresses the cluster management requirements.

			When the Internet was originally conceived by the U.S. Department of Defense, it was specified the network needed to be capable of surviving a nuclear attack. To achieve this, the Internet has no central head office and therefore, when a router detects the next network segment is not working, it automatically routes around the problem. In a similar approach, Cloud data centers have impressive levels of redundancy built into them. When individual servers fail, data is instead allocated to other servers in the cluster. By spreading the risk of failure of an individual machines out over hundreds of thousands of servers in the cluster linked together by intelligent management software, cloud data centers can become highly fault-tolerant.

			“The cloud data center is a cluster different from any that we’ve seen before. The fact that this resource is available to many users at highly economical rates is part of the excitement of cloud computing. Elasticity is built into the design of the cloud data center and elasticity is responsible for much of the excitement surrounding cloud computing. If we can process anything we want, then what do we want to process? Whether the cloud is an individual or a business, a new opportunity is unfolding. A convergence of technologies, evolutionary in form, looks more and more revolutionary in scope. Cloud computing takes a set of technologies that have already been proven elsewhere and leverages them to generate new economies of scale and new end user services.”

			– Charles Babcock

			The term cloud computing may be considered to be all encompassing but in reality, clouds will come in at least three different varieties:
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					Private clouds – are where companies take their enterprise data centers and make them more cloudlike. The users of these private clouds will be limited to employees, business partners and customers. In 2009, the two biggest public cloud operators Rackspace and Amazon announced they would be reserving dedicated servers for companies which wanted to develop their own internal or private clouds. By making these private cloud servers physically located in a different location to the general cloud servers, corporations can be certain the integrity and confidentiality of their data will be guaranteed. More and more companies are likely to build their own private clouds in the future as the competitive advantages of what Google, Microsoft, Amazon and other companies are doing becomes clearer. This fact has not been lost on the hardware vendors and almost all the large players are now setting up operations to sell hardware to corporations building their own private clouds. The companies which are currently active in this market space include:	Dell with its new Data Center Solutions unit.

	Cisco Systems pushing its Unified Computing System

	Hewlett-Packard

	IBM

	Sun Microsystems




					Public clouds – are all the publicly accessible clouds. Users pay only for the resources they use. As of 2010, Amazon is charging 8.5 cents an hour to run a Linux server or 12 cents an hour for a Windows server. Rackspace charges 1.5 cents an hour per Linux server in an apparent effort to gain market share. Microsoft charges 12.5 cents per hour for a small Windows server. With the arrival of more competitors in the future, it is reasonable to assume prices will be driven even lower. The logical conclusion is cloud computing power will keep going down in price until it is just marginally higher than the cost of electricity required for running the computer. The flexibility of cloud data centers means you can pay for computing power as and when it is required. If you need more, you can access it immediately. If you don’t, then there are no standing charges to pay.

					Hybrid clouds – are private clouds which use various public clouds as backup to handle occasional peaks in demand. Many companies at the present time overinvest in their IT infrastructure in order to have the capacity to handle events like accounting’s end-of-quarter bookkeeping exercise, the rush of customers during the holiday shopping season or the launch of a new product. That means for the majority of the time, the company’s servers are underutilized – which leads to higher operating costs, increased energy usage and greater environmental demands. It’s not unusual for most data centers to be operating at 30 percent or less of operational capacity on a day-to-day basis in order to allow for the occasional spikes in demand. With a hybrid cloud, the company’s own servers could be running at 90 percent or more utilization with the expectation the public cloud can be called on for more processing grunt as required. This offloading of peak demand from an on-premises private cluster to the public cloud has been termed a “cloudburst.”

			

			Interesting new developments are underway in public, private and hybrid clouds. The fact cloud services let users pay for what they use rather than overspending on hardware is a key driver here. Hybrid clouds synchronized with public clouds have the potential to make the IT units of every corporation much more cost effective than they have ever been to date. A large number of developers are working on intelligent software which will make the handoff of computing functions between private servers and the public cloud seamless and self-managing. An equally impressive number of open source and commercial software products are under development which enable workloads to be shared between in-house servers and the public cloud.

			There is also an avalanche of cloud services which are coming to the marketplace very soon. In almost every industry imaginable, people are hard at work figuring out how to offer cloud-delivered products and services.

			“At various stages in the rapid expansion of computing, a certain buzzhas been evident at gatherings where people are so excited they can’t stop talking about how awesome the latest technology is. I remember hearing that buzz before the introduction of the IBM PC, after the announcement of the Apple Macintosh, and when Java appeared as the seemingly ideal language for the rapidly emerging Internet computing space. I heard it again at the Cloud Computing Conference & Expo in Santa Clara, California, in November 2009. At the cloud conference, a break in stage proceedings led to attendees congregating on the exhibit show floor. They were talking about the vast new services that would be invented in the cloud – the next Facebook, the next big thing that would attract 350 million users in no time at all. It was the excited buzz of certainty that something big was afoot and they were going to be part of it.”

			– Charles Babcock

			“The cloud is going to seize the hopes, the dreams, and the ambitions of people around the world – and supply processing cycles to help make them a reality. It will augment that processing with powerful in-the-cloud services that can perform feats previously considered beyond the reach of all but the most elite. Those who understand that they have the capabilities of the cloud at their disposal and figure out how to put them to use will be revolutionaries for a new day, founders of an all-encompassing, all-embracing digital culture.”

			– Charles Babcock

			What are the cloud’s advantages?

			Anytime people have access to increased computing power, they come up with breakthrough ideas. Cloud computing will be the same. Eventually, cloud computing will underpin an all-encompassing and all-embracing digital culture.

			The first and most obvious advantage of cloud computing is it offers an entirely new business model based around distributed computing power made available on a pay-as-you-go basis. Putting that in practical terms, cloud computing offers five attractive advantages:
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			Advantage #1 – Efficiency

			Users can send to the cloud the workload they have created and instructions on how and when to run that workload. Instead of purchasing and then maintaining servers capable of handling every conceivable computer processing task, the user is paying for only as much processing power as is required. This will have clear and rather obvious cost advantages for companies. By some estimates, use of a cloud-based server could cut IT department budgets by 40 percent or more.

			Advantage #2 – Load-leveling

			The cloud enables companies to handle large spikes in traffic with minimal if any problems. Traditionally, Web servers have had a nasty habit of crashing if too many people try to visit a Web site simultaneously. This happens at times in the entertainment industry. When popular network television programs are showing, everyone rushes to the show’s Web site causing an instantaneous spike in demand. Conventional Web servers aren’t set up for that amount of traffic and therefore crash. Public cloud services like Amazon and Rackspace address this problem by running automated monitoring and balancing software. As demand for a Web site ramps up, more and more processing power is made available and the Web site keeps running. Then, as demand recedes back to its normal level, those processors are allocated elsewhere. The cloud is a great way to back up your normal operations and to ensure your Web site is always open and ready for business.

			Advantage #3 – Pay as you go

			To use the cloud, you don’t have to invest in building your own in-house data center. Nor do you have to maintain a powerful computer server – with all the need to stay current with software updates, security fixes, loading the latest versions of specific software or anything like that. This is all done for you by the cloud service provider and you can then buy as much (or as little) computing power as you need whenever you need it.

			Pay as you go also applies in another context as well when it comes to the cloud. Since the cloud provides the real processing horsepower, you don’t need to have a powerful computer at your end to use it. In fact, anything which can run a Web browser will suffice. You can even access the cloud servers using a handheld device like a mobile phone if you prefer. The cloud is the ultimate result of the fusion of the concepts of centralized computing and the potential of a master/slave relationship. It’s a highly democratic environment where you pay as you go.

			“Amazon.com, in addition to its online store, has pioneered cloud computing as a rentable infrastructure in its data centers called EC2. Outsiders may access its EC2 servers, provision a machine, place a workload on a machine, and get the results back over the Internet. Anyone who creates an account on Amazon’s EC2 can put it to work. In effect, it’s activated with the swipe of a credit card. In the cloud, the common end user is a temporary king over a large domain – if her credit card can support a short list of hourly fees.”

			– Charles Babcock

			Advantage #4 – Self managing

			Traditionally you had to be highly qualified to work in a corporate data center. To get a server running your application required someone who knew what they were doing or there could be all kinds of flow-on problems for other users of the system. Using the cloud completely reverses this dynamic. To configure a cloud server

			
			
			
			Advantage #5 – Virtualization

			
			
			
			
			
			
			
			
			
			
			
			Danger #1-CEO

			
			Danger #2 – Friction

			
			
			Danger #3 – Identity

			
			
			
			Danger #4 – Lock-in

			
			
			
			
			Danger #5 – Security

			
			
					Under the cloud computing business model, two competing companies can end up sharing the same server. It is only software which keeps the data separate. This software may be incredibly robust and consist of protective layers, firewalls, filters and intruder detection systems but it is still at the end of the day software rather than physical separation. One day hackers might figure out a way to disable all the protection systems and access your data.

					Cloud servers will have all kinds of people targeting them -corporate users on one side, the public on the other. In this case, “public” will include virus developers, script writers, malware planters, hackers, botnet or remotely controlled agent developers and others. Everyone will be keen to get bragging rights for being the first to hack a cloud server.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			Cloud

			
					Shorter lines of communication

					Deeper customer relationships

					Experience-based marketing

					Platform for relating to customers

					Start some cloud experiments

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					When the World Wide Web first came into being, people just read documents which were posted. People went to Web sites and consumed what was available.

					Then it became feasible for users to enter data into forms which were set up online to send information back to the vendor. This led to music downloading, online auctions, retailing and other trading platforms becoming feasible.

					As cloud computing spreads, the Web will enter a more disruptive third phase. Peer-to-peer interactions will become much more powerful. Not only will information be exchanged but broad services and products will come along. Data centers will be able to present end users with much wider options. Services will be able to be fine-tuned to become customized services which are tightly aligned with the customer’s preferences. This will lead to products which have been co-built by the end user.

			

			
			
			
			
			
			
			
			
					Take your two or three strongest performers in each business unit and ask these people to form the nucleus of an informal discussion group. Invite them to answer the question: “How will our products and services be affected by the cloud?” and “What can we do as a company to take advantage of the cloud?” Let them come up with some ideas and try them.

					Start training people now on how to build prototype services in the cloud. Let them learn by developing some actual cloud-based customer services and see how these prototypes resonate with your customers.

					Begin mapping out what services and types of work you could offload to the cloud in the future.

					Figure out what it would mean to give customers more programmatic control over your company’s goods and services. Look for software tools they could use to make better use of what you already offer or co-create enhanced offerings. Let them experiment on a cloud server where they will not disrupt your existing operations.

					Look at how you can harness the cloud to build a vibrant and active customer community which provides feedback to your company. Give the community some interesting cloud-based software tools to play with. See if they can design your next-generation product better than you can. Give them your expertise and see what they come up with.

					Use a cloud computing platform to seed new market segments. Bring together unusual combinations of talented outsiders and monitor what they suggest. Put more power into the hands of people who may become your future customers.
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