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				Introduction

				The Semantic Web community has a distinct feeling of manifest destiny. Here in the early part of the 21st century, the Web is still in its infancy (less than 20 years old), and the scope of unsolved digital data challenges is simply enormous. To many in the software industry, myself included, it seems inevitable that the next great Web revolution must address these universally acknowledged data problems.

				In the face of exponentially rising volumes of digital data, the existing software solutions simply fail to provide any meaning or understanding among all that digital noise. Today, many thousands of Semantic Web developers, architects, and visionaries are working to bring meaning to a very messy world of digital data.

				Semantic Web is not only a vision, but also a technology, a social phenomenon, and a Web-scale architecture. This book aims to describe all these aspects of the Semantic Web.

				About This Book

				This book is an unintimidating yet thorough introduction to the Semantic Web. It isn’t intended to be a programmer’s desk reference or an exhaustive how-to book. This book is written for savvy technologists and forward-thinking businesspeople who want to see the whole Semantic Web picture, while still being firmly grounded in the fundamentals and reality of an emerging technology.

				Because the Semantic Web is a revolutionary path forward for data processing and metadata specifications, it will have an exceptionally broad impact on every aspect of all types of software.

				This book explores the social, consumer, business, and purely technical impacts of the Semantic Web. Unlike many programming language books that you may have read before, this book covers the visionary and architectural aspects of the Semantic Web in addition to the specific technology languages and programming specifications.

				Conventions Used in This Book

				Just about every technical book starts with a little typeface legend, and Semantic Web For Dummies is no exception. What follows is a brief explanation of the typographical conventions used in this book:

				New terms are set in italics.

				When I want you to type something or perform a step, I use bold.

				You will also see this monospaced font, which I use for code, filenames, Web page addresses (URLs), on-screen messages, and other such things. Also, if something you need to type is really long, it appears in monospaced font on its own line or lines.

				For many code examples used in this book, some verbose and unimportant syntax items may be omitted or shortened. For example, in an RDF header, an http namespace may appear as xx:SomeName, in this case, the xx is referring to “any namespace,” and no particular namespace is important for the example.

				Foolish Assumptions

				When I wrote this book, I made a few assumptions about you, the reader. If one of these assumptions is incorrect, you should be fine. If all of these assumptions are incorrect . . . well, you should buy this book anyway and give it to someone who fits the profile! (Hey, I need the money for my kids’ college fund!)

				I assume that you know little or nothing about the Semantic Web. This book isn’t an “all things to all people” book: It’s squarely aimed at the technically savvy, curious individual who is a novice to the Semantic Web. If you’re brand-new to the world of semantic computing, this is the book for you.

				I assume that you can think logically. You don’t have to be a developer for this book to be worthwhile for you, but you have to have some semblance of structured thinking. So much of the Semantic Web is based on formal logic, that although I don’t teach math in this book, you better be ready to think in a highly organized manner to keep up with the examples!

				I assume that you have some knowledge of the Web, business software systems, or ideally both. Just because this book is aimed at the Semantic Web novice doesn’t mean it’s a good book for the average technology-hating Luddite. To get the most out of this book, you should already be pretty familiar with the basic technical aspects of the Web (HTML, HTTP, and so on) and be familiar with the business software systems (databases, XML, transaction systems, and so on). Understanding why the Semantic Web is cool depends on having some of that basic knowledge for why the existing technology isn’t perfect.

				How to Use This Book

				I wish I could say that you can open this book up to any page and immediately begin to be productive coding the Semantic Web. In one sense this is true — the code examples in each chapter allow you to write your own little corner of the Semantic Web — but a significant portion of this book is dedicated to explaining the bigger picture about the Semantic Web. To understand why the code you’re writing is different and better than the code you could have written with Java or XML, the bigger picture of how things fit together is very important.

				In this book, I’ve divided the content into manageable chunks. You can jump straight to the programming parts of the book, or read about the social implications of the Semantic Web in business and on the Web. This book is designed as a modular reference, meaning that you can skip around to the chapters that interest you, or you can read the book from front to back. When I need to refer to content from another chapter, I include a note for you to reference where you can find more details.

				How This Book Is Organized

				Writing a book about the Semantic Web in 2008 is like writing a book about the Internet in 1995 — in addition to the details about technology at a moment in time, a substantial part of the book needs to explain how vastly different the future will be and how to prepare for that future.

				The impact of the Semantic Web will be felt for decades to come. This book is organized in such a way to help the reader understand just how much the world of data will soon change, why the technology enables these changes, and exactly how to use the programming languages to make those changes.

				This book is divided into the following parts:

				Part I: Welcome to the Future of Data and the Web

				The chapters in Part I introduce you to the full scope and potential of the Semantic Web. Chapter 1 is an introduction to the vastness of the Semantic Web focusing on the differences between consumer and business adoption styles. Chapter 2 explores how the typical Internet user will feel the effects of the Semantic Web, and Chapter 3 stresses the variety of ways businesses will change when Semantic Web data becomes more pervasive.

				Part II: Catch the Wave of Smart Data Today

				This part shows you today’s Semantic Web technology with some easy examples and then explains why the new languages are so powerful for Web sites and businesses. Chapter 4 is a quick primer on Semantic Web technology specifications. Chapter 5 provides detailed examples of how the technology is different than anything that came before, and Chapter 6 describes in detail why Semantic Web metadata is the key enabler for massive software benefits.

				Part III: Building the Semantic Web

				Sometimes the Semantic Web can seem very complicated. In this part of the book, I simplify the Semantic Web by breaking it down into manageable steps that are easy to follow. Chapters 7 and 8 help you understand how to program RDF and OWL, and Chapter 9 describes how business rules fit into the picture.

				Part IV: Putting the Semantic Web to Work

				The effects of the Semantic Web will be felt in the workplace in a myriad of ways. New kinds of jobs will appear, and new business processes, technology architectures, and procurement strategies will evolve as a consequence of Semantic Web adoption. Part IV looks at some of the managerial, architectural, and lifecycle challenges to prepare yourself for in the coming years. I also introduce some of the definitive case studies of early Semantic Web success.

				Part V: The Part of Tens

				The Part of Tens is where you can easily find answers to common questions about the Semantic Web. Chapter 16 clarifies some of the most prevalent misconceptions about the Semantic Web. Chapters 17 and 18 provide guideposts for finding today’s state of the art Semantic Web examples and also for gauging where the future advances will lead us.

				Icons Used in This Book

				A big part of writing a For Dummies book is the style and simplicity of how the content is presented. As such, I use some elemental icons to help you scan and dissect the key parts of the book. Here’s a list of the icons used in this book:

				[image: Tip.eps] A tip is an extra piece of information — something helpful that the other books may forget to tell you.

				[image: Warning(bomb).eps] Everyone makes mistakes. Goodness knows that the Semantic Web is easy to make mistakes with. When I think of a mistake that people are especially prone to make, I mark it with a Warning icon.

				[image: Remember.eps] I’m as forgetful as anybody. Keys, names, addresses — I forget them all. There are lots of details in the Semantic Web that you ought to remember, especially compared with other technologies. When I want to stress a point to be remembered, I use the Remember icon.

				[image: TechnicalStuff.eps] Sometimes it’s easy to dive too deep into the technical stuff, especially in an introductory book like this. For the more advanced readers, these may be the most interesting parts, but if you’re a novice or you’re simply in a hurry, you might want to skip on by. In either case, the technical commentary is labeled with the Technical Stuff icon.

				Where to Go from Here

				If you’ve gotten this far, it’s time to start reading about the Semantic Web. Think of me as your personal guide through this complex topic. I do everything I can to simplify your experience, keep you interested and entertained, and still give you the useful information that you want. (If you didn’t want that info, I presume you wouldn’t be reading this book!) If you like what you read and want to send me a note, please e-mail me at jeff@semanticwebfordummies.com.
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				Welcome to the Future of Data and the Web
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				In this part . . .

				In the beginning there was the Web, and people liked to surf Web sites, check e-mail, and create new software programs for their companies. Life was good.

				But soon people came to like the Web too much, and all the data on the Web was a tantalizing resource for them to use in new ways. But the Web was made for sharing documents, not for sharing the data inside those pages. And people were sad.

				Then the Semantic Web was created to extend the Web and make data easy to reuse everywhere. 

				In this part of the book, you begin to understand why people will soon be happy again, and why life will be good when information is free.

			

		

	
		
			
				Chapter 1

				Getting the Gist of the Semantic Web

				In This Chapter

				Understanding why the Semantic Web is just another way of saying Web 3.0

				Looking past the hype for real solutions to real problems

				Discovering how the Semantic Web may change the world

				Figuring out how to make smart data work for you

				Congratulations on your curiosity: It takes courage and open-mindedness to even open the pages of a book with the word semantic in the title. Of course, the title also contains the word Dummies, which lessens the intimidation factor just a bit! The intent of this book is to give you a gentle and complete introduction to the Semantic Web. For many people, this is just the first step. Only a few chapters in this book have code examples — just enough to whet your appetite in case you decide that the next step is to fire up your trusty text editor and bang out some code. More often, I’ll be giving you a guided tour of how the Semantic Web changes the Web as you know it, as well as business software applications, open-source software, social networking, and even everyday search engines that you’re already using.

				In this chapter, I give you a general introduction to what the Semantic Web is, how it may benefit you in your daily life, and how your job might change because of these important developments. The Semantic Web is much more than just a new technology; like any important subject, the Semantic Web is a multi-faceted and sometimes controversial topic. First and foremost, it is a Web technology platform, but it is also one of the newest incarnates of the artificial intelligence legacy, it will become a key enabler for enterprise software, and as a social movement, it just might change the world. But most importantly, this chapter explains how the Semantic Web will make your life easier.

				Exploring Different Ways of Looking at the Semantic Web

				One of the most frustrating things about the Semantic Web for newcomers is that it means so many different things to different people and communities. I’ve taken special care in this book to carefully distinguish a few elemental, but differing views of the Semantic Web. Here are some of the different ways of looking at Semantic Web:

				As an upgrade to the current Web/Internet

				As a metadata technology for business software

				As a social movement favoring open-source data

				As a new generation of artificial intelligence

				[image: Remember.eps] In fact, each of these views is quite true, but they each appeal to different audiences and focus on different facets of the Semantic Web itself. The Web community is mainly concerned with making Web sites more interesting and easier to use. Starting in 2004, a special focus on group and social collaboration on the Web has produced a wave of new Web sites that call themselves Web 2.0. Web 2.0 is a term used to distinguish Web sites (such as Amazon.com, Facebook.com, YouTube.com, Digg.com, Wikipedia.org, Twitter.com, and so on) that harness the collective inputs from hundreds or thousands of people in order to make their features and content more interesting than could ever be developed by just one company. But now with the availability of Semantic Web technology, many people are gearing up for what’s now called Web 3.0.

				Finding the Connection to Web 3.0

				Most people agree that the first Web (Web 1.0, if you please) has profoundly changed the world. It has connected people in faraway places and ushered in a new era of learning opportunities for folks of any race, creed, culture, or religion to become exposed to fresh ideas with the click of a mouse. The Web hasn’t solved world hunger, but it has leveled the educational playing field for millions of souls who would have otherwise been denied fair access to the amassed knowledge of humanity.

				The second wave of the Web, Web 2.0, as it is known in pop culture, is no less profound, but perhaps more subtle in reach. Web sites that are part of the Web 2.0 phenomenon have already altered the political landscape of America, helped to elect the first African-American president of the United States, cracked major news stories before the networks, impacted an entire generation of kids under the age of 18, and collected the largest cache of human knowledge in the world — not too shabby.

				Web 3.0 — the Semantic Web — is what folks are calling the third major wave of the Web. Interestingly, the principal inventor of the Web itself, Tim Berners-Lee, doesn’t much favor the idea of versioning the Web, and he views the Semantic Web as more aligned with his original vision anyway — which means that we’re actually just now seeing the evolution of a Web he was thinking about almost 20 years ago.

				Nova Spivak, an entrepreneur and Web visionary, has a compelling chart, similar to the one shown in Figure 1-1, that he uses to describe the Web 3.0 phenomenon. This chart compares the technical power of the way people connect data inside technology and the social richness of the connections people can make using that same technology. In this way, you can see the clear progression of technology from the Personal Computing era, to the first Web 1.0 of pages and documents, to the Web 2.0 era of social networking, and to the Web 3.0 era of the Semantic Web and data networking. In Nova’s conception of Web 4.0, he envisions the Web as an operating system for applications with global reach and data systems that exist entirely in the network.

				
					Figure 1-1: Four major waves of Web evolution.

				

				[image: 396797-fg0101.eps]

				It’s still much too early to foretell what profound changes to humanity the Semantic Web and Web 3.0 evolution will bring, but there are indeed some early indications that the changes will be every bit as cataclysmic as Web 1.0 and Web 2.0 were. For example, this book shows you how the Semantic Web may well lead to a “giant database in the sky” containing data, not just pages, about anything you can think of. In this book, I explain how medical researchers from every corner of the globe are using Semantic Web formats to exchange and mash up data that might lead to the next great scientific breakthroughs. I also share with you how the Linked Data Initiative is organizing the publication of terabytes of information into the public domain, and how it’s using the Semantic Web formats so that you can freely remix and publish your own Web sites with open-source data. You also discover how businesses large and small are aiming to change the rules of their industries by using Semantic Web data and technology to create new business models. Who knows, maybe this book will give you the spark for a new idea that changes the world that your children will live in!

				Exploring the Business Side of Semantics

				If you’re interested in core technology and money-making, the business side of the Semantic Web will hold a lot of appeal for you. Each year, companies all over the globe spend trillions of dollars buying and installing software that will help them run their businesses. A significant portion of that money spent on software is spent on getting the software to talk to other kinds of software. The Semantic Web technology represents a fundamentally new way of formatting data — a way that can potentially save businesses billions of dollars and help software vendors spur a new growth wave of business software.

				Semantic Web data formats were designed from the ground up as purpose-built languages for metadata — providing a way to accurately describe and define data by using more data. In business software systems, these new formats provide a way to more easily connect and exchange data with many systems, and the Semantic Web also provides new ways to model complex data environments that can be more simply maintained over time. Business software created between 2010 and 2020 will be built substantially on the Semantic Web formats of today. I go into much more explanation about these business software topics in Chapters 3, 5, and 10.

				Setting Information Free

				“Information wants to be free.” That has become the unofficial motto for the free content movements that are often associated with Creative Commons copyright licenses and open-source software. The legal foundations for free content and free software have been inexorably moving forward on the principle that people can collectively help to make humanity wealthier by allowing others to copy, remix, and reuse all sorts of content and software. Very much in this same spirit, Tim Berners-Lee and the Linking Open Data Community Project are working hard to leverage Semantic Web data formats as a means to share databases of content, link them to one another, and effectively build a Web of linked data that spans the globe.

				[image: Remember.eps] Unlike the current Web of linked documents, the Web of linked data will allow publishers to describe data models, data concepts, and data records in such a way that they can be linked, described, and queried as if they were part of a single database.

				Much of this vision is already materializing: The current state of Linking Open Data is described in Chapters 2, 15, and 17. Already available to you are the entire contents of Wikipedia, CIA World Factbook, WordNet, and many commercial data models for music, restaurant reviews, and social networks defined and accessible in the Linking Open Data project (which is described in Chapter 2). Practically speaking, you could build your own application on open data in the Semantic Web formats today. This book can help you get started.

				Rebirthing Artificial Intelligence

				The science of artificial intelligence (AI) goes through ups-and-downs in the academic community. In times past, artificial intelligence research has seemed to hold the promise of radical new computers and the keys to new forms of life, but after years of failed promises, the research funding for AI inevitably dries up. This boom-and-bust cycle for AI has repeated itself many times throughout the 1960s, ’70s, ’80s, and ’90s. Now, the boom cycle has come again, largely due to the Semantic Web excitement.

				New research funding since the late 1990s into the areas of knowledge representation (KR) and AI for the Web has grown substantially worldwide, with particular growth in Europe and Asia. The Semantic Web has been yet another source of rebirth for AI, and most of the Semantic Web roots go deep into KR and AI problems that originally emerged several decades ago. For academics and researchers, these AI foundations of the Semantic Web are the most interesting and fruitful.

				Checking Out the Semantic Web’s Origin

				The modern origins of the Semantic Web can be traced to Netscape and the Defense Departments of the United States and Europe. In 1998, Tim Bray and Ramanathan Guha built a metadata language called MCF (Meta Content Framework) for XML to help Netscape describe content ratings of Web pages. Soon thereafter, the World Wide Web Consortium (W3C) looked to create a general-purpose metadata language called RDF (Resource Description Framework). This new language was largely based on the original MCF specification by Guha and Bray.

				[image: TechnicalStuff.eps] Also in 1999, the Defense Departments of the United States and the European Union (EU) Commission independently opened research topics in the area of intelligent agents. Both the United States and the EU had recognized that in order for software to act more autonomously — without the constant updating by human engineers — the software needed a better data format than XML, relational databases, or the Unified Modeling Language (UML) could provide. So the U.S. Defense Advanced Research Projects Agency (DARPA) created DAML (DARPA Agent Markup Language), and the EU created OIL (Ontology Inference Layer). These two formats were remarkably similar and were eventually combined to form DAML+OIL, and that finally turned into OWL (Web Ontology Language).

				Today, RDF and OWL are the backbone of the Semantic Web and are recommended standards maintained by the W3C. (See Chapters 5 and 6 for more on RDF and OWL.)

				Unpacking Semantic Web Baggage

				Inevitably, profound ideas generate profound resistance, and the Semantic Web is no exception. The seminal article announcing the arrival of the Semantic Web was published in May 2001 in Scientific American magazine. But years later, the Semantic Web hasn’t really changed much of anything. Critics are rightfully disappointed with the lack of real change wrought by Semantic Web formats in the years since they were announced by Tim Berners-Lee, Jim Hendler, and Ora Lassila. There’s still a lot of baggage left over (missed expectations, pointed critiques, and unfulfilled capabilities) from these early and grand proclamations, so what gives?

				Inflated hype and expectations

				Early writings about the Semantic Web made it seem like a computer would soon be able to read your mind, to know what you mean without you really saying much to the computer at all. Promises about linguistic parsing and expert analysis of your queries gave way to the reality that data semantics are hard. Those early ideas about having software that automatically knew what you were searching for or programs that could automatically connect your datebook to travel plans made in other programs seem naive and simplistic today. And despite the fact that many of those early promises are now finally finding business models, the time that it took to go from idea to prototype makes the whole thing seem improbable and not worthwhile. In fact, the early hyperbole directed at the Semantic Web has prompted many pundits and skeptics to ignore the impressive breakthroughs that the community has yielded and effectively throw the baby out with the bathwater by dismissing the whole notion as a failed fad.

				The legacy of artificial intelligence

				Some folks are savvy enough about the roots of the Semantic Web to trace back core ideas and concepts to their artificial intelligence (AI) legacy. For some, the AI origin of the Semantic Web alone is enough to dismiss the whole thing as an ivory-tower exercise in futility. Originally based in the logical foundations of Semantic Networks and Description Logics (each well-known domains of AI research), most mathematicians and AI researchers see those AI foundations as anachronisms from the 1970s that don’t have a place in modern computing. It’s true that the Semantic Web formats are grounded in these mathematical foundations that are almost 40 years old, but it’s also true that the Semantic Web fundamentally alters these older AI concepts and catapults them into the Web age by making them dependent on URIs (Universal Resource Indicators) and compatible with XML. In fact, this combination of AI roots with Web foundations is what makes the Semantic Web so compelling and so different from other modern software languages.

				Politics of standards movements

				Professional software engineers accept that committee-based designs are often the worst of all worlds. Although the W3C does a phenomenal job of avoiding “groupthink” and anti-patterns (common patterns of incorrect solutions) in their specifications, the Semantic Web is often rightly criticized as accepting design trade-offs intended to appeal to small minorities. In general, it’s difficult to do anything when you depend upon consensus from a large and diverse committee. That’s why it can take many years to design and approve even simple specifications. RDF, OWL, and other Semantic Web technology standards are not perfect by any means. But neither are any standards. In the software industry, consumers (like you and me) accept the slow and sometimes painful process of the standards groups because the outcomes are generally good for us in the end. By having a reference implementation and specification, you can go out and build your own part of the Semantic Web and have the confidence that it will work well with others — and that’s worthwhile in my book.

				Instilling Simplicity in Complex Data

				Simply put, the Semantic Web helps to simplify a very complex world of data. Semantic Web data formats are a way of leveling the field for data of any type and origin. Out of necessity, the Semantic Web itself can be viewed as complex, but it can also be incredibly simple.

				The real world of data is complex — exceedingly complex. Humanity has generated more new data in the last few years than previously generated in all the preceding years of human history combined. This newly generated data comes in all kinds of formats, structures, styles, and languages. The Semantic Web offers a common baseline for these many complex kinds of data. It’s powerful enough to capture the computational semantics of most other kinds of data formats, and it’s simple enough to then allow modelers to begin connecting all the data.

				[image: Remember.eps] There’s no magic in the Semantic Web. You can’t push a button and see all your data cleaned up or all your Web pages linked together. But whereas the problem was at one time insurmountable, there’s now hope for more automated, routine, and predictable ways to bring data together, share it, and make it useful for newer software applications.

				In this age, this time, people all over the world are looking to recombine data from the Web in new ways. New inventions, Web sites, and businesses in the future will work on Web data directly, and the Semantic Web will be a substantial means of empowerment for the young entrepreneurs of today.

				Seeing the Semantic Web’s Starring Role in Web 3.0 Showcase Applications

				Any good technology should be more than just vision; in fact, most good technologies start from an underground hacker ethos that encourages the continuous tweaking and refinement of code. So what’s available today? What can you go out and see today that’s substantially built upon the ideas and technology of the Semantic Web?

				First, that crazy vision of the “giant database in the sky” is actually happening. Second, without too much fanfare, a whole host of new business applications are being built using the Semantic Web formats and standards. Third, the entire set of global standards is already being aligned with Semantic Web underpinnings, promising some hope for data interoperability in the coming decades. Finally, don’t look now, but your tax dollars have been funding Semantic Web government projects since 1998, and some government agencies depend on the Semantic Web data for some pretty serious projects. In the next few sections, I take a closer look.

				Linked open data in the cloud

				A controversial dream of many is to enable the Web itself to evolve into a global federated database. This idea of massive technology virtualization is the kind of science fiction that used to make serious people laugh. But today more than 30 organizations publish their libraries of data into Semantic Web formats and make them queryable from the Web itself. The leap of understanding that you need to absorb is that, unlike a regular database, the Semantic Web data and data models can be directly and precisely linked together over the Web itself. Instead of having to go through proprietary software APIs and query listening services, the data and data models are fully accessible from the Web itself. I can publish some data in a model from Australia, and you can include it directly in your data and data model published from New York. As long as we both have an Internet connection and use the Semantic Web, a lot of magic happens for free.

				The organizations that are participating in this movement aren’t fly-by-night companies or mom-and-pop shops with a small amount of data. The U.S. Central Intelligence Agency’s World Factbook, containing detailed data about every country in the world, is accessible in Semantic Web formats. All the data from Wikipedia containing data about practically everything is accessible in Semantic Web formats. Every data item in Freebase, a Web database for anybody to use, is accessible in the Semantic Web formats. And you and I can build any software application we want that will remix and mash up data from any of those sources for free!

				But taking this vision even further, media giant Thomson Reuters offers a free service — cloud-based Software as a Service (SaaS) — that can automatically semantically parse any unstructured text you send it, and give you back a Semantic Web–compatible list of people, places, things, and so on that are automatically linked to any of those open-source data models available in that giant database in the sky. Now you can start from any document, any time, from anywhere and automatically get structured data about the concepts and data from your raw text. Welcome to the Semantic Web!

				Now imagine what the next few years will yield.

				Active metadata in business systems

				Once upon a time, business software systems were islands of information that couldn’t easily be connected. In fact, most business systems are still just that: disconnected applications that largely work in a self-contained manner. Over the years, a specialized kind of software called middleware has evolved to connect business software together, but it’s still quite hard, laborious, and expensive to do that. You might have even heard of a new family of standards that was created to solve that problem; service-oriented architecture (SOA) standards aim to solve this with standardized XML frameworks.

				The truth is that all this middleware and SOA software depend entirely on metadata formats for data, processes, and APIs, but those formats are exceedingly brittle and don’t respond well to change.

				Major business software vendors like IBM, Microsoft, and Oracle (to name just a few) are already investing in the Semantic Web as a way to expand their business software systems. Oracle has released functionality that brings the Semantic Web into its database systems, into the governance and risk applications, and even its SOA systems. IBM has built its software registry and repository business software using the Semantic Web foundations, and Microsoft has several business solutions that use Semantic Web languages for media management and user-profile management in the telecommunications environment.

				New businesses and online properties are trending toward the Semantic Web as well. Commercial and non-commercial sites like Digg.com, Yahoo!, and BBC online are using the Semantic Web metadata in very interesting ways to improve their visitor experiences. Garlik is a very successful startup using Semantic Web data aimed at protecting the privacy of its customers and preventing identity theft.

				At its core, the Semantic Web is more than just a social movement or a big database in the sky: It offers tangible benefits for technologists interested in finding powerful solutions to very fine-grained problems with traditional metadata formats and languages. The Semantic Web is more than just a pretty face, a neat vision, or a trendy idea: It’s a legitimately different technology that’s purposefully built to make metadata active, dynamic, and change resilient. No other data technology is comparable in its flexibility and power.

				Bridges across global standards

				One powerful testament to the impact the Semantic Web has already made can be found in the adoption rate of its technology among the ranks of standards bodies. In the world of software, a few key global organizations are entrusted with the reference standards for the data formats and protocols that drive the electronic economies of every nation on earth.

				Every single one of the major standard organizations is in the process of adopting Semantic Web formats for the implementation of some of their newest standards, or as a central framework for unifying their standards into a common cannon of specifications.

				[image: TechnicalStuff.eps] The World Wide Web Consortium (W3C) is the main standards body for the Web, XML, and Web services. The W3C holds the reference standards for the Semantic Web and is actively mapping the Semantic Web to other technical areas inside its organization — including to XML and Web services. The International Standards Organization (ISO) maintains thousands of standards including key metadata and data exchange standards for numerous industries. Many of the newest ISO standards leverage the Semantic Web as a way to unify a family of standards and to provide a common reference language for the standards themselves.

				Object Management Group (OMG) is the global standards organization that maintains the Unified Modeling Language and other software modeling formats that apply to databases, online analytical processing (OLAP), and data warehousing. OMG is also incorporating the Semantic Web into its core specifications as a metamodel for many of its core reference models. Finally, OASIS (Organization for the Advancement of Structured Information Standards) is also leveraging the Semantic Web formats in its community for a host of standards that aim to improve data processing for security, data centers, and Web service process definitions.

				The Semantic Web is becoming a common bridge across silos of disconnected standards in a way that no other technology could. The Semantic Web isn’t just a fancy software vocabulary like so many others: It’s a foundational data language upon which any other data language can be built. And by building with the Semantic Web, you can all go a long way toward making software easier to connect in the future.

				Cutting-edge research and development for nation states

				Despite all the cool new things that the Semantic Web allows you to do with your most frequently visited Web sites, business software systems, and global standards, there are actually some much more serious reasons for the Semantic Web, too.

				The origin of the Semantic Web came from government funding into research and development on serious problems that countries face in several key areas:

				National security: What is the best way to link the entities and records among enormous volumes of data the government collects every day? By linking that data together more effectively, experts can see national security threats forming before they become reality. In that regard, the Semantic Web is like a more powerful telescope that lets people see deeper into the masses of data on the networks.

				Disaster preparedness: How do you create computer systems that can be mashed up and remixed on the fly in times of emergency? Disasters rarely happen exactly as you’ve planned for them. Aiding first-responders and government officials to quickly assess all the data they can, to best organize a response to the changing ground situation, is critical for limiting casualties in those precious first hours of any large-scale disaster.

				Military operations: How do you enable a network-centric software architecture that can dynamically connect to your friends’ and allies’ data? Within one country, and among allies of different countries, huge, complex command structures need to work together seamlessly to be efficient and fight in a coordinated way. Software systems, data, and networks must be capable of that dynamic interoperability in order for those future combat systems to work properly.

				The Semantic Web was originally conceived to help solve these gigantic serious challenges at the national level. Today, there are Semantic Web–based systems in production that solve parts of those challenges. Hundreds of more projects are underway that use the Semantic Web in key ways that help government officials communicate more effectively and more quickly than ever before.

				Many of these national-level research programs (in the United States and also abroad, especially throughout Europe) are funded through university grants for special programs. Thousands of schools worldwide are teaching classes and funding active research into the use of Semantic Web languages, formats, and technical components to help push forward the various industrial uses of the technology. These special programs are sometimes very focused on the logical and mathematical foundations of the Semantic Web, whereas other research programs are more high-level and seek to find more of a systemic use of the technology in applied settings.

				Likewise, much of the Semantic Web research and development happening in the university system, from government funding or private funding, is being applied in other areas. A particularly popular area of applied research in the Semantic Web domain is life sciences: drug discovery, clinical healthcare, and biological research. Semantic Web research in these domains is particularly strong because these areas have suffered for years from an inability to effectively share complex research and clinical data sets with other researchers who might be able to use them for new discoveries. As a consequence of this historical deficiency, the life sciences area is now one of the fastest-growing domains for adopting Semantic Web data formats — it helps the whole community exchange data easier and with better accuracy.

				[image: Remember.eps] Core research and development may not be the most compelling case to convince pragmatic businesspeople or casual Web surfers to embrace the Semantic Web, but no one can deny the impact these researchers are having on society and governments as a consequence of their investment in Semantic Web.

				Recognizing Compelling Reasons for the Semantic Web

				By now, you’ve already heard about a lot of compelling things that the Semantic Web can do or is already doing for you:

				Making your country safer

				Making your country more prepared for disasters

				Improving the speed with which researchers create new medications

				Unifying disconnected software standards

				Making business software more change-resilient and less expensive

				Building a giant database in the sky from open-source data

				Giving humanity the gift of open knowledge

				But all of those reasons might seem a little altruistic, esoteric, or even far-fetched for most people. What about some pragmatic, down-to-earth ways that the Semantic Web can be good for you today? The following sections preview what I tell you about what Semantic Web can do for you in the rest of the book:

				Make your life simpler

				Save you money and time

				Help do new projects faster

				Make your life simpler

				The whole purpose of using a computer in the first place is to have it handle the routine and repetitive tasks for you. Doing the hard work, the boring work, and the insanely complex work is precisely what a well-designed Semantic Web application should do for you. Here are a few examples of how the Semantic Web can make your life simpler today:

				Use fewer mouse clicks to find the data you need. Try searching with Yahoo! Search, which uses the Semantic Web inside SearchMonkey.

				Stay organized on the Web and in your Web browser. Try the Adaptive Blue Glue toolbar, which uses Semantic Web metadata to better link your actions and predict what you might want to do next.

				Collect your interests more intuitively and share them with others. Try Twine’s Semantic Web–enabled interest networking site, where you can put the ideas you’re interested in and share them with like-minded people who share their interests with you too.

				Organize your disconnected travel plans better. Try TripIt’s travel service, which lets you combine itineraries and bookings made from different Web sites into a single compact Semantic Web–enabled itinerary that summarizes just what you need to know.

				Pinpoint the exact news you want to see. Try the Thomson Reuters Calais Web Service, which lets you automatically scan news stories for ideas and concepts (not just keywords) and then link them to any other Semantic Web resource on the Web (like Wikipedia, Freebase, or the World Factbook) for more data.

				Save money and time

				You might be one of those very practical folks who isn’t really interested in improving your Web surfing; instead, you’d rather invest your time and money in solving big business problems for your company. Here are some ways you might be able to help your company save money on the operational tasks that it already does:

				Finding business resources more quickly and easily: How much time do people spend every day trying to find people or documents that they need? Try thinking about how the Semantic Web could help with locating business resources and read on to find out how IBM and NASA are doing just that. (See Chapters 11 and 15.)

				Diagnosing remote technical problems: How often can complex mechanical problems be diagnosed and cross-referenced to technical data in real time? Try thinking about how the Semantic Web might help decipher complex data for root-cause analysis and read on to hear how the French automaker Renault and the U.S. Defense Department are aiming at that challenge. (See Chapters 11 and 15.)

				Preserving corporate knowledge: The embedded corporate knowledge that goes home when the lights go out is astounding. How can businesses preserve and encourage a corporate knowledge center? Think about how the Semantic Web can help build a better knowledge base and read on to find out more about what the oil company Chevron and pharmaceutical giant Pfizer are thinking about that problem. (See Chapters 10 and 11.)

				Integrating information: Most companies have severe cost overruns associated with the need to integrate information and metadata, but there has to be a better way. Think about how the Semantic Web data formats will make it easier to bring together complex data and then read on to find out more about how companies like Oracle, British Telecom, Metatomix, and BBC are headed that way. (See Chapters 3, 11, and 15.)

				Do new projects faster

				Sometimes you might have a tactical necessity to improve a process or just help a business project move along more quickly. Semantic Web vendors, and many companies using the Semantic Web, are looking to make completing projects easier and faster:

				Finding and linking Web services: In complex and large IT systems, finding services can be tricky. IBM is leveraging the Semantic Web to make that job faster and more effective.

				Building application mashups faster: For millions of Web entrepreneurs, the speed with which they can build a new application and place it in the clouds is crucial. The Thomson Reuters Calais service helps those businesses reduce their time to market with impressive Semantic Web data scanning.

				More targeted and effective advertising: How do you quickly boost click-throughs and get more people to look at your business’s offer? Dapper has an advertising program that can help you place the ads more effectively with Semantic Web metadata and analysis.

				Empowered information workers: Every modern business is powered by information workers that build, use, and depend on software applications in their daily lives. Making this infrastructure work are armies of information workers who maintain metadata, data files, and master records in all sorts of applications. Try the Dow Jones Synaptica Taxonomy Management Tool for a Semantic Web–driven approach to making information workers more effective at managing the lifecycle of corporate data and metadata.

			

		

	
		
			
				Chapter 2

				The Semantic Web in Your Life

				In This Chapter

				Seeing the Web as a way of life for millions of people

				Discovering how the Semantic Web brings a new level of interaction to the Web

				Getting ready for the Semantic Web by trying some Web sites

				Previewing the Semantic Web applications of tomorrow

				In 2009, more than 1.5 billion people will use the Internet. One out of every five people in the world is a Web user. The Web has broken down political, social, and cultural barriers: It’s a modern-day printing press bringing advancement and change to the farthest reaches of the globe.

				In an amazingly brief span of time, the Web has become part of the fabric of humanity; the Web weaves a rich tapestry of information that connects people, enriches lives, and shrinks the greatest of distances by bringing the world’s knowledge to the farthest places. The Semantic Web is an evolutionary step in the Web itself.

				This chapter introduces you to how the Semantic Web will change the way you use the Web. I explain why the Semantic Web helps to accelerate the newest Web 2.0 trends for collective intelligence on the Web, and I share some practical examples of semantic wikis, semantic search, semantic mashup applications, semantic news feeds, semantic blogs, and other ways that Web entrepreneurs and hackers are looking to redefine how the Web works.

				As of 2009, Semantic Web is still in its earliest days, but if you start to pay attention now, you’ll find plenty of opportunities to simplify the way you use the Web, and maybe even a new idea worth millions!

				Taking a Look at How the Web Is Used Daily

				People use the Web for all sorts of different things. But in spite of the great diversity, you can find remarkable similarities in what people actually do on the Web. For example, here are some of the most popular activities on the Web:

				E-mail: Send electronic correspondence to friends and family from Web-based or regular e-mail systems.

				Searching: Use a search engine to find more information about anything that you might be interested in.

				Shopping: The convenience of shopping from home was first discovered by the catalog companies of decades past, but the Web brings a whole new level of bargain hunting and simplicity to every kind of shopping trip.

				Checking the weather: Find up-to-the-minute weather forecasts, view webcam video of a location, or even check the surf at your favorite beach.

				Booking travel: Arrange air travel, hotels, and rental cars. Does anybody really remember what it was like to buy a plane ticket before the Web? Yikes!

				Writing a blog: For many people, the process of writing in a journal has been completely supplanted by blogging, which is putting the story of your life and/or interests into the public domain for anybody to read and comment on.

				Organizing a work or family calendar: Keeping track of family, friends, and your busy schedule is much easier on the Web.

				Reading the news: The dramatic decline of print newspaper circulation is one strong indicator of how much news Web sites have changed the way people find and consume their news.

				Connecting with friends: The rise of social networking sites and the huge numbers of young people with online identities hints at an even more Web-dependant future.

				Professional networking: Even older professionals can’t resist the temptation to network online. Hundreds of millions of adults put their professional stories online and aim to connect, network, and build new relationships with others.

				Using the Internet for daily tasks is a part of everyday culture. For many people, the Web is as commonplace as television and as natural as eating breakfast in the morning. But the true beauty of the Web is that it is an evolving and dynamic place to be. The Web of 2009 is vastly different than the Web of 1999, and so too will the Web of 2019 make the Web today seem simple and quaint.

				Exploring the Web 2.0 Movement and What It Means

				The first generation of the Web, from roughly 1990 to 2000, was mostly about publishing HTML (Hypertext Markup Language) pages onto a server. These pages were static documents that could only be updated in rudimentary ways.

				The second generation of the Web, which started in 2000 and continues today, is still pretty much driven by pages of documents, but the source of content within these documents is much more dynamic and interactive than anything before it.

				Nowadays people expect to get more from their interactions with the Web. People want to interact with the thoughts and ideas of others. The Web weaves a rich tapestry of diverse opinions and new connections. This richness is about helping people benefit from the actions and input of others. Whether it’s the personal review of a book on Amazon.com, the political opinion piece from that blog in Iowa, or the music recommendation from a friend of a friend in Facebook, people are putting more trust in what they find on the Web than they have in any media that came before.

				With Web 2.0, people surf the Web for answers to complex problems, to find new ideas that challenge their beliefs, and to find friendship and community among others who share their values. The Web has moved beyond a place for publishing and entertainment; it’s now very much a behavioral and humanistic part of the very fabric of society.

				An Internet microbubble

				The behavioral shift from Web 1.0 to Web 2.0 and the acceptance of the Web by the masses have generated new business opportunities for entrepreneurs everywhere. Many new business models that would have been impossible just a few years ago make much more sense today.

				The Web is a way to influence millions of people through all kinds of direct and indirect methods. The advertising business has been turned upside down by the Web as it becomes ever more possible to reach consumer audiences that rival the size of those on television. In turn, this creates new economies of funding, venture capital, corporate ventures, and other kinds of business exploitation and risk-taking.

				Understandably, the corresponding hype about this new phenomenon has produced inflated expectations for Web 2.0 businesses that result in high-profile, high-value acquisitions of iconic Web 2.0 companies like YouTube, Flickr, and MySpace. Others, like Facebook, are still independent despite billion-dollar takeover offers from traditional media companies that would benefit from access to their databases of information about their millions of users.

				Web 2.0 has certainly created a microbubble of sorts — an economic boom for businesses taking advantage of this new wave of social interaction with the Web. This microbubble has even generated new slang terms like Google-bait for new startup companies founded on the idea of offering a small but important feature for Google, hoping to be bought out early (like YouTube) for huge profits.

				Web 2.0: Technological or social?

				[image: Remember.eps] Unlike the first wave of Web 1.0, which was grounded in the wide accessibility of new networking protocols, document formats, and client/server technology, the Web 2.0 bubble is not a technology boom. Web 2.0 is an advertising boom.

				The top-ten social networking sites reach more than 500 million people worldwide; usually, these are the very desirable younger demographics that advertisers crave. Web 2.0 social networks are connected directly to a tremendous amount of purchasing power accessible through those communities. Access to that purchasing power, to those demographics, is where the dollar value of Web 2.0 lies.

				Advertising budgets and speculation might be fueling the Web 2.0 boom, but the engine of Web 2.0 growth is the people themselves. That is exactly what marks the difference between Web 1.0 of disconnected people reading static pages in contrast to the intensely connected people interacting and building communities on the Web. Clearly, the Web 2.0 phenomenon is social, humanistic, and not technical in nature.

				Defining the Features of Web 3.0 — the Semantic Web

				Web 3.0, the Semantic Web, is about improvements in the technology of the Web. New Web sites with new features and capabilities are becoming available now. In some ways, these new technologies are about improving the connectedness of the Web, but in other ways, the technology is helping to do new things that could not be done before.

				[image: Tip.eps] Perhaps the simplest way to think about Web 3.0 is to imagine that the words and pictures you see inside your Web browser have been pieced together from many different places, just for you, at this moment in time. Imagine that few of the words or pictures you see have actually come from the Web site you’re looking at. The words have been written by different people at different times, but they all go together to make a consistent story and give you the information you want. Imagine that you could write a blog whose words and pictures appeared in my Web browser, mixed up with words and pictures from other people with similar interests and ideas. Imagine that any idea, concept, or data point could be reorganized in a moment and printed to a page just for you. That’s the remix nature of Web 3.0.

				[image: Remember.eps] Web 3.0 is fundamentally about using new technology that helps remix, reuse, and repurpose data on the Web in new ways. One way to understand the nature of Web 3.0, building upon a series of attributes originally conceived by Nova Spivak, is to think about Web 3.0 as having the following key defining characteristics:

				Ubiquitous networking: Web 3.0 requires that data can be connected and intertwined without concern for its physical location. Devices and access points are assumed to have Web access, or protocols that gracefully accommodate low bandwidth or downtime periods. Broadband rollout and adoption are vital for Web 3.0 because data should always be available. Mobile Internet access and mobile devices are a Web 3.0 foundation point for both data generation (sensors) and data access (screens).

				Open everything: Web 3.0 depends on unprecedented levels of automation and smarts. As a consequence, the many parts of the network must remain open and not closed. Open data, open services, and open identity are all parts of the bigger Web 3.0 vision.

				 Already, the Linking Open Data project (see Figure 2-1) is bringing together databases and data models published from all corners of the globe into a giant virtual data resource for Web 3.0. Open technologies, open APIs and protocols, open data formats, open-source software platforms, and open data (for example, Creative Commons, Open Data License) all contribute to the remix, reuse, and repurpose ability of Web 3.0 infrastructures. Open identity (OpenID), open reputation (like how user reputations are rated at Amazon.com), roaming portable identity, and open personal data (FOAF) set the stage for intelligent software to act on your behalf while you’re busy with other things.

				Adaptive information: Web 3.0 has been described as the “data Web” and also as the “executable Web.” Both labels are accurate. Using the analogy of word processing, the Web 1.0 is a single person editing a document, the Web 2.0 is a group of people editing a document, and Web 3.0 is a group of people creating bits of data outside of documents altogether. That is the data Web. To use an analogy of file system permissions, Web 1.0 was read-only, Web 2.0 is read-write, and Web 3.0 is read-write-execute. That is the executable Web. In both cases, the core idea is that information on the Web is becoming more connected, more fine-grained, and more dynamic. Information isn’t just about pages; it’s about data that’s connected and capable of being reassembled on demand. This reassembly of data, the reorganization of data pieces, is a key central element of the Web 3.0 and Semantic Web movements — that is the executable data Web.

				Adaptive service clouds: With Web 3.0, data is a service. Instead of software services becoming simply about behavior and programming interfaces, the Web 3.0 and Semantic Web movement are enabling the publication and consumption of the data and data models as services inside cloud computing systems (software applications that are hosted entirely via Web protocols and services). Software for reasoning with this data and these data models, based on inference engines and intelligent agents, can enable applications that use sets of rules to express relationships between concepts and data from anywhere on the Web. Network computing, Software as a Service (SaaS) business models, distributed computing applications, and grid computing are all part of this Web 3.0 movement — the data, applications, and processing of software are all becoming virtual, shared, and open as services hosted within clusters of adaptive service clouds.

				
					Figure 2-1: A pictorial representation of the Linking Open Data project.

				

				[image: 396797-fg0201.eps]

				Federated data: Web 3.0 is first and foremost about the emergence of a data Web. The data Web consists of structured data records that are published to the Web in reusable and remotely queryable Semantic Web formats. The construction of the data Web, underway since 2001, is being accomplished via both top-down (formal and costly development) and bottoms-up (informal and inexpensive) approaches. Both approaches can be published from any Web server and remixed using standards-based query languages like SPARQL for searching across distributed RDF databases on the Web. This new federated (when data is stored and retrieved from different locations during a single query) data Web enables new levels of data integration, portability, and application interoperability, thereby making data as openly accessible and linkable as Web pages.

				 As Web 3.0 and the Semantic Web continue to mature, both structured data and unstructured/semi-structured content will become widely accessible in these newer federated data formats. After a critical mass is achieved, the Semantic Web will yield to a future where data can be easily reused and remixed from anywhere on the Web.

				Simulated intelligence: Web 3.0 will know what you want and understand what you mean! A crucial new feature of Semantic Web and Web 3.0 is the introduction of better algorithms for working with data. Building upon decades of research into Semantic networks and description logics, some aspects of the Semantic Web can use powerful algorithms as a way to inject some smarts into the behavior of your data on the Web. The driving force for Web 3.0 might well be the rise of intelligent Web-based systems. Although the Semantic Web algorithms are not magic, they’re substantially more powerful than existing commonplace algorithms used to process data on the Web.

				 Some people think that machine intelligence will emerge in an organic fashion, as an outgrowth of communities of intelligent people putting data on the Web (such as with Web 2.0 applications like del.icio.us, Flickr, and Digg) and Semantic Web applications that extract meaning and order from that same data to automate the way people interact with it. Automation and intelligence in the data are key promises that the Semantic Web has yet to fulfill. If that vision comes to fruition in the next ten years, it will be with the aid of other technology areas like natural language processing, machine learning, machine reasoning, and autonomous software agents.

				These characteristics of the Web 3.0 and Semantic Web may seem downright preposterous, with a healthy dose of wishful thinking thrown in for good measure, but I can assure you that each idea mentioned is more than just speculation. Yes, the Web of 2010 to 2020 will grow faster, become more dynamic, and be smarter than anything you might have thought about the Web before.

				Checking Out Some Ahead-of-the-Curve Semantic Web Sites

				Remember: The decade of Web 3.0 and the Semantic Web hasn’t yet arrived. Early adopter Web sites that use the Semantic Web today are still experimenting with new uses of the technology. However, the working timeline for Web 3.0 and Semantic Web to reach maturity is much more likely to be between 2010 and 2020. This will be the third full decade of the Web’s existence. So, although some beta applications of the Semantic Web are here today, you can look forward to many more in the coming years.

				Yahoo! Search with SearchMonkey

				Fire up your favorite Web browser and go to http://gallery.search.yahoo.com. Here, you can find an awesome set of Semantic Web extensions that you can add to your Yahoo! search results. I have extensions installed that let me view content on the main search results page that typically I would have to click a link to see. I use extensions for local restaurant reviews, LinkedIn profiles, and business reviews from CitySearch. This kind of Web 3.0 functionality is a good example of how Yahoo! is enabling site owners to make their content reusable by others. By annotating its own Web pages, Yahoo! can display data on a search result, helping people like you find what you need to with fewer clicks.

				Twine: Interest networking

				Go ahead and sign up for Twine at www.twine.com. You won’t regret using this Semantic Web–based interest networking service. Twine is a Web site that helps you stay connected and organize your many interests. The main benefit from Twine is twofold: You have better ways to organize the stuff you’re interested in, and you get the benefit of having input from others in discovering new stuff that you’ll like. If you’ve ever used the “Customers Who Bought This Item Also Bought” feature on Amazon to look for new stuff to buy, Twine is like that but for your ideas, interests, and hobbies. Twine gives you a way of discovering new ideas from its Web site and also via e-mail, and it can be non-intrusive and low effort if you want it to be.

				TripIt: Travel aggregator

				If you travel, and you probably do, you should go take a peek at TripIt now: www.tripit.com. This Semantic Web–enabled application can aggregate your airline travel, car rentals, hotel information, and most other travel data from any Web site you might have booked it from. Just send a copy of your confirmation e-mail to TripIt, and it has the smarts to put everything together in one itinerary. It’s even intuitive enough to know what activities are part of one trip and what activities aren’t. This is a great example of how Web 3.0 technology helps you make the most of all the data you normally would have scattered about in different places on Web 2.0 Web sites!

				ZoomInfo: People finder

				Have you googled yourself? If so, put this book down and immediately go to www.zoominfo.com. ZoomInfo is a Web 3.0 site that is always crawling the Internet looking for data about people and businesses. It has the semantic smarts to associate data from different places and build a profile of you from that data. If you were excited by a few page hits the first time you googled yourself, the experience with ZoomInfo could be a little scary, so beware! ZoomInfo isn’t always accurate and can be fooled by some common names, but if you’ve led a life that has been documented on the Internet in any way, ZoomInfo is very likely to know who you are.

				Dapper: Mashups and semantics

				If you’re at all interested in advanced data feeds or the next generation of Web-based advertising, go directly to the Dapper demo at www.dapper.net/dapperDemo. Dapper is a core technology for capturing content from any Web site and making that content useful to any other application. A number of Semantic Web applications use the power of Dapper for bringing semantics to the masses (try Semantify: www.dapper.net/semantify) and building a better mashup ad network (try MashupAds: www.dapper.net/mashupads). A Web site mashup blends data from other locations into a single feature. Dapper is a building block technology for mashups that can help extract useful data from otherwise difficult-to-use unstructured Web 2.0 Web sites. Although this kind of screen-scraping technology can be brittle in highly dynamic environments, it’s often the only way to repurpose data from Web sites that don’t supply any Semantic Web annotations themselves. Dapper applications are powerful examples of Web 3.0 applications that attempt to build bridges between Web 2.0 data silos.

				Peering into the Crystal Ball of the Semantic Web

				There are many ideas for how to make your regular Internet sites more semantically rich — in other words, Web 3.0–enabled. The general idea for adding semantics is to make sites more intuitive, more responsive, and easier to use. Because most of the ideas for how to bring the Semantic Web to your favorite Internet site are still in the incubation phase, I make no claims about having perfect foresight into the future, and my ideas about how the Semantic Web will improve a particular application are no doubt incomplete. But with that caveat, the following Web applications are very likely suspects for Semantic Web technology to revolutionize their core foundations. So if you agree with me that there’s a Semantic Web opportunity in one of these applications, maybe you’ll be the one who does it best!

				Semantic Web desktop applications

				Most people view the Web from a software application called the Web browser. It’s the main application through which you see Web pages and use the features that the Web publishers make available. The Web browser has toolbars for browsing activities, a browsing history section for tracking sites you’ve browsed, and bookmarks for you to save the location of pages you want to see again in the future. But browsers don’t really have much smarts about the data you see on the Web. In fact, browsers are lousy at understanding what you’re looking at.

				One way that the Web 3.0 and the Semantic Web will be different is that the browsers will start to understand more about the content of what you’re browsing and begin to make recommendations or help organize the content for you. Having more smarts in the Web browser means that you’ll have a partner in your Web surfing that can read what you’re reading and use that information to save you time later. A company called Adaptive Blue is exploring this path with a product called Glue (www.getglue.com). Glue is a browser toolbar (see Figure 2-2) that tells you when you’re looking at Web content that your friends have looked at and lets you know what they thought about it. Glue also gives you recommendations about other topics that you might want to check out. You don’t have to belong to a social network or go to a Web page to get this kind of interaction: It’s right there in your browser application. Using such browser smarts is one way that the Web of tomorrow seems smarter than what you use today.

				Other areas for Web 3.0 applications include the emergence of semantic e-mail applications. The Mangrove Project is looking at ways to use semantic annotations and Natural Language Processing (NLP) to automate e-mail processes such as taking RSVPs, coordinating meeting logistics, organizing subgroups on a list, and handling processes that would otherwise require humans to read and parse the messages. Semantic calendars are a related area for future developments. A semantic calendar application would be capable of organizing and displaying events based on the content of the event, and it could automatically provide cross-references to other events, e-mail, or Web sites with similar content. One notable early implementation here is the semantic calendar extension to Semantic MediaWiki (http://semantic-mediawiki.org/wiki/Help:Calendar_format), a semantics-driven wiki application.

				Finally, the desktop itself may one day be the Semantic Web application you’ve been waiting for. KDE (K Desktop Environment) is a desktop system that can run on many different operating systems like Linux, BSD, Solaris, Windows, and Mac OS X. The K Desktop Environment (www.kde.org) is a platform that provides a window manager, file manager, desktop search, and other groupware suites. KDE 4.0 includes a desktop semantic search application called Soprano that was contributed by the NEPOMUK (Networked Environment for Personal Ontology-based Management of Unified Knowledge) EU (European Union) project. This semantic search application works by creating a Semantic Web–based index of all your desktop files and making them instantly available for you to search more intelligently. Additionally, anybody can annotate any file on your computer with Web 3.0 tags that become part of a local ontology describing the contents of your computer.

				
					Figure 2-2: The Adaptive Blue Glue toolbar for commenting on Web content.

				

				[image: 396797-fg0202.tif]

				Over time, your local desktop files can be connected to any data on the Semantic Web and remixed with anybody else’s data that you have access to. Semantic desktops are starting with search, but eventually the operating system and any application running on your computer might be a Web 3.0 application. Whether it’s just a browser, your e-mail client, your calendar, or the desktop itself, the Semantic Web will be changing the way you look at the Web.

				Semantic blogging

				Semantic blogging takes blogging, already one of the most popular and controversial aspects of Web 2.0, to an even more interconnected level. Some existing semantic blogs can integrate with blogging platforms like Wordpress, Blogger, and Typepad to suggest pictures, links, articles, and tags related to your blog postings.

				One such semantic blog is from a startup company called Zemanta (www.zemanta.com). Zemanta uses proprietary natural language processing and semantic algorithms to compare the words in a blog post to its preindexed database of other content in order to suggest related items that will display next to your blog post. The articles Zemanta suggests come from 300 different media sources as well as the other blogs of Zemanta users. The images come from Wikimedia Commons, Flickr, and stock photo providers like Shutterstock and Fotolia.

				If you’re an existing blogger who wants to get started with a semantic blog, you’ll very likely need to install an extension to your Web browser. After your extension is installed, visit your favorite blog Web site with that browser and then begin to write your post.

				Zemanta’s semantic blog is interactive and dynamic. While you’re writing your blog, Zemanta places a sidebar to your post filled with related, automatically generated content as you type. Because of the way Zemanta’s index and NLP algorithms work, each blog entry should be at least 300 words for Zemanta to generate accurate sidebar links and other recommended content.

				[image: Remember.eps] The jury is still out on whether semantic blogging is its own application or more appropriately a new feature on existing blog engines. Regardless of whether Zemanta changes the rules of blogging, you can be assured that more and more smart technology will be injected into the blogging software you’re already using. A great deal of those new smarts will be thanks to the Semantic Web.

				Semantic wikis

				Wikis are in some ways the defining application of the Web 2.0 movement — they were the first widespread application of technology that allowed groups to work on the same Web content. But regular Wikis are pretty basic technology by today’s standards: They generally consist of some places for people to type unstructured text and insert uncategorized hyperlinks into a Web page. Although Wikis are pretty good at version control on Web pages, they don’t really have a whole lot of smarts built in to them in other ways.

				In contrast, a semantic wiki is a wiki that has an underlying model of the information described in its pages. Semantic wikis give users the ability to capture or identify additional data/metadata about the wiki pages and their relations to other Web content. For example, imagine a semantic wiki devoted solely to cars. The page for BMW would contain, in addition to standard human-readable text information, some machine-readable or machine-generated semantic data.

				One basic example of semantic data about a car wiki might be that a BMW is a kind of car manufacturer — the relation between “BMW” and “car manufacturer” is known as an inheritance relationship. The semantic wiki might be capable of automatically generating a list of car manufacturers simply by listing all pages that are tagged as (or inferred to be) a type “Car Manufacturer.” Other semantic tags in the BMW page might indicate more data about BMWs, including their history, models, repair data, driving characteristics, and any other data that was considered notable. These tags could be derived (perhaps using NLP) from the text, but with some chance of error from the automatic tagging: accordingly, the tags could be presented alongside the Wiki data so that they can be easily corrected.

				Another good reason for semantic wikis is that they can then export their data in a standard Semantic Web format. This means that the wiki data can then be queried in the same ways that a regular database might so that external Web sites or power users could submit queries to your wiki data and use that data on their own Web sites.

				Here are a few examples of semantic wikis:

				Metaweb: The software that powers Freebase (www.metaweb.com)

				IkeWiki: Developed by Salzburg Research (http://ikewiki.salzburgresearch.at)

				Semantic MediaWiki: An extension for the popular MediaWiki software that turns it into a semantic wiki (http://semantic-mediawiki.org)

				OntoWiki: A semantic wiki developed by AKSW Research (http://ontowiki.net)

				SweetWiki: A Semantic Web Enabled Technology Wiki (http://sweetwiki.inria.fr/wiki)

				[image: Tip.eps] It remains to be seen whether any semantic wiki will stand on its own or whether the features will simply be folded into other more popular conventional wikis. But the trends seem to point to a future where wikis move beyond simple pages with simple links and become more capable of understanding the content they contain, generating new links and organizing themselves based on the raw content keyed in by humans. This capability will be part of the path to a smarter and more automated Web.

				Semantic search engines

				Due in no small part to the incredible story of Google’s rise to Internet dominance, the area of Web search has been a booming place to find Semantic Web innovations. Whereas traditional search engines mainly operate on keyword indices and simple results pages, the semantic search engines attempt to give smarter results by first searching for concepts and then making the results more navigable for people who want to drill around in the data results. In general, semantic search attempts to augment and improve traditional searches by leveraging Semantic Web–formatted data to add more meaning to search queries and Web text in order to increase the accuracy of results, as well as to make it easier to navigate to the best answer.

				In practice, there are two major types of search behavior:

				With a navigational search, the user is using the search engine as a navigation tool to navigate to a particular document of interest. For navigational-style searches, the Semantic Web can provide a rich category framework for filing and retrieving specific documents of interest. The KDE 4.0 Semantic Desktop search system gives a good example of how documents can be organized and annotated for navigational searches to find items more simply.

				With a research search, the user queries the search engine with a phrase that signifies an object or idea about which the user is trying to gather information. The user isn’t trying to get to any particular document she knows of. Rather, she’s trying to locate a number of documents that together will give her the information she’s trying to find.

				 In the research-style of searching, the search engine can augment ranking algorithms, such as Google’s PageRank, to predict relevancy, with semantic annotations and inference engines to further improve the accuracy of wide-scale searching. (See Figure 2-3, a Powerset example of a Research query.) The goal of a semantic search engine is to deliver exactly the information queried by a user rather than returning a list of loosely related keyword results that the user has to click through.

				
					Figure 2-3: Microsoft Powerset with a research-style query.

				

				[image: 396797-fg0203.eps]

				[image: Remember.eps] Although semantic search gets a lot of attention in the media and could truly be a game-changing technology if a company could rival Google’s ongoing dominance of the search space, I personally don’t feel that the Semantic Web will adequately solve the remaining problems in the search space until there is more Semantic Web data to index. Until that point, my belief is that the Web 3.0 and Semantic Web search engines will find success in narrow niches that they can optimize for and generate their own semantic data models within.

				Here are a few search engines using Web 3.0 technology:

				Yahoo!: Using semantics for remixing content in search results (www.yahoo.com)

				Hakia: Using semantics for better search accuracy (www.hakia.com)

				Swoogle: Using semantics to search public ontologies (http://swoogle.umbc.edu)

				Microsoft Powerset: Using semantics to catalog Wikipedia and Freebase (www.powerset.com)

				Zitgist: A Semantic Web browser for linked data (www.zitgist.com)

				Go ahead and try a few of these search engines yourself. You’re likely to be both impressed and underwhelmed. These semantic search applications excel in certain situations, but they still fall short of being a perfect solution for everyday use. That’s where the advancements in the next ten years will have to come — in the scale and simplicity to solve search problems for everyday Web users.

				Semantic news feeds and publishing

				Keeping track of events happening in the world becomes more difficult year after year. Ironically, the more information that becomes available, the more difficult it becomes to parse it, understand it, and place it in context with other data that you already know about. For some folks, this process of information gathering is merely a hobby, but for others, it’s big business and a way of life. The news industry and the publishing industry live and die on the basis of information access, discovery, and reuse: Obviously, they’re big parts of the Web, and major investors in the rise of Web 3.0 technology.

				Semantic news feeds are an idea that is still in its infancy, but much more than simply a dream. Thomson Reuters is placing a big bet that companies and people will want a better way to get their news more accurately and with more precision than ever before. The new service provided by Thomson Reuters is called Calais, and it gives you the ability to subscribe to news based upon concepts and ideas — not just keywords or news feeds. The Calais service (http://opencalais.com) can scan news content from anywhere and automatically categorize it according to an ontology of concepts like people, places, events, and things. You can use this service to subscribe to topics of your choice, such as, “legal events in the U.S. Congress.” The Calais service helps you find news content that matches that concept regardless of whether those keywords appear in the article.

				In the publishing domain, semantic publishing generally refers to publishing documents and information as data objects using a Semantic Web format. Semantic publication is intended for computers to understand the structure and meaning of the information, making information search and data integration more efficient. Semantic publishing has been developed and exploited internally by major publishers for several years, using ontology as a way to categorize and search content of all types, but it’s only now starting to break into mainstream publishing applications that are usable by consumers.

				Some pundits expect the Semantic Web and Web 3.0 to change the publishing industry as a whole — enabling companies to mix, reuse, and repurpose their copyrighted content with open content in ways that were unimaginable a few years ago. In particular, the area of scientific publishing is ripe for major changes. Tim Berners-Lee predicted in 2001 that the Semantic Web, “will likely profoundly change the very nature of how scientific knowledge is produced and shared, in ways that we can now barely imagine.” One area of scientific publishing being invested in today is to enable researchers to self-publish their experiment data in Semantic Web formats directly onto the Web. Imagine a future where a scientist in Berlin could design and run an experiment and then post the research data immediately for a researcher in Tokyo to begin reusing that data in her own experiments. This kind of collaboration is impossible with conventional data formats and requires too tight of coupling between researchers to be pragmatic at huge scales. Interest groups at the W3C (World Wide Web Consortium) are exploring this idea of self-publishing scientific data, and early prototypes have been considered a strong success.

				At a very high level, there are at least two different approaches for semantic publishing:

				Publish information as data objects encoded in Semantic Web languages and formats. These ontologies and data graphs are usually developed for specific data domains. Often, this more formal approach is expensive and performed only by profit-minded corporations or organizations with a charter for the public good (like government agencies or publicly funded media groups).

				Use the Web 3.0 technology to annotate existing documents or databases with Semantic Web metadata formats. This approach can be simpler and more automated when you already have lots of existing non-semantic data to publish. Both approaches already have been deployed into product settings and are in use by major publishing organizations worldwide.

				Regardless of whether you’re a casual reader of news who wants more targeted suggestions or you represent a high-powered publishing company looking for ways to reach your audience more efficiently, the Semantic Web and Web 3.0 transition that’s due to happen between 2010 and 2020 will very likely change your way of thinking about how you subscribe and receive information on the Web.

				Semantic social networks

				By any measure, the rise of Web-based social networks has defined the age of Web 2.0. By some accounts, more than 40 percent of all Internet traffic (page requests) is going to a social network. The extreme proliferation of social networks has even resulted in a mildly derogatory acronym — YASNS (Yet Another Social Networking Service) — used to deride the emergence of the latest and greatest new social network. The Semantic Web and Web 3.0 are not YASNS! But these newer semantic technologies can bring a lot of value to the existing social network platforms in many ways.

				Here are a few major problems with social networking sites and examples of how Semantic Web can help:

				Social networking sites don’t work with each other. There’s little incentive from a business standpoint to interoperate among social networks, but the people using social networks are frequently frustrated with the fact that they cannot own their own profiles (descriptions about themselves, their interests, the people they know, where they work, and so on) and reuse them in different networks. Instead, the social network users have to retype data from one Web site to the next in a repetitive way just to get the benefits of using some particular social network.

				 The Semantic Web can enable social network data portability with a format called FOAF (Friend of a Friend). The FOAF format is already widely used by millions of people, and some social networks already allow import and export of FOAF data so that their users can keep and reuse all that data that they upload to their services. If you think about it, this is really quite a leap from the social network literally owning your personal data to taking back control and ownership of your own data on your own terms. This is one small example of how the Semantic Web can help you regain control over your data.

				Social networks predominantly focus on building communities around a particular social object. Facebook is oriented around friends, and Flickr focuses on social networking around photos. Del.ico.us focuses social networking around bookmarks. VOX focuses on social networking with blogs. LinkedIn focuses on social networking around your job. The challenge comes when people want to engage in networks that span multiple types of social objects. Why do we have to keep our Facebook profiles, LinkedIn profiles, and VOX profiles all separate? The rest of our lives aren’t partitioned this way!

				 Web 3.0 and Semantic Web technologies can help you engage in a diverse range of social objects without becoming partitioned into only one interest area. For example, Twine is an “interest networking” Web site built on Web 3.0 technology that allows the community members to create social objects around their interests themselves. The Web site is continuously mining user entries and other Web content to recommend new topics to the people who belong to a particular interest group. The system can be browsed from the Web or set up to e-mail interests to the network on a regular basis.

			

		

	
		
			
				Chapter 3

				The Data Web at Work for Business

				In This Chapter

				Checking out the data web between business systems

				Understanding how the Semantic Web helps with data sharing

				Choosing to work with Semantic Web technologies

				Seeing a future that includes low-cost ways to link important data

				I’ve been building and selling semantic technology for businesses since 2001. I know first-hand how difficult it is to sell the Semantic Web vision to profit-minded businesses keyed into bottom-line results. This chapter is a comprehensive examination of top business and chief information officer (CIO) issues with a focus on how the Semantic Web can help. Asset-minded professionals should want to know they can preserve and protect their most valuable capital investments — data.

				What’s the big deal about the Semantic Web for businesses? The Semantic Web enables businesses to start creating their own webs of universal data connections throughout all their corporate data, content, and documents. This chapter describes the capability of Semantic Web technologies. You find out how businesses currently manage their data-handling needs and how Semantic Web technologies can work with the systems already in place to offer IT solutions that are cheaper to implement and easier to expand and maintain.

				Getting a Handle on Enterprise Data Challenges and Opportunities

				Data is an asset to any business. In fact, modern businesses are dependent on electronic data. Businesses use electronic data to evaluate past performance and also to guide future investments worth trillions of dollars to the global economy. Large businesses already have access to a lot of data and have made substantial investments in systems to store, manipulate, and report on that data.

				Any right-minded businessperson wants perfect visibility into all the highest-quality business data at just the right time for the lowest possible cost. But despite the fact that businesses have tons of existing data (and are creating unprecedented amounts of new data daily), they’re still incapable of linking it all together in any sort of timely and cost-efficient way. They’re trying to take a drink from the fire hose of data gushing in their businesses.

				If the problem were simply about collecting all that data fast enough, the solution would involve engineering existing databases and other content management systems to catch it all. But the real problem is not the large quantity of data items (the amount of water gushing out of the fire hose); the problem is capturing the business connections that exist between them (getting a drink of water).

				Businesses don’t need faster ways to collect data, nor do they need more ways to store or report on data. If anything, they have too many different ways to do all those tasks already. Likewise, businesses don’t need more metadata for metadata’s sake, nor do they need more integration tools to integrate data from one place into another. Some businesses end up paying to integrate the integration tools!

				[image: Remember.eps] One technical pain point that Semantic Web solves for businesses is that it provides a universal and powerful way to link data from anywhere to anything. The Semantic Web enables a business to start creating its own web of universal data connections throughout all its corporate data, content, and business documents. These links become the physical web of data — and data definitions — for business.

				In the 1990s, the common benchmarks for huge enterprise computing technologies were the global businesses of the United States. But in the 21st century, the new benchmarks for massive corporate software infrastructure have gone global. Some emerging market banks in India and China have data warehouse systems that already rival even the largest retail chains like Wal-Mart.

				In global mega-industries like oil and gas, pharmaceuticals, banking, and consumer packaged goods, electronic data is routinely used to generate goods and services worth trillions of dollars to the global economy. Decisions about where to drill for oil, which drugs to produce, and how much money to invest in targeted marketing campaigns are all dependent on access to accurate and comprehensive data.

				With continued globalization, the amount of business data, as well as its geographic distribution, is reaching a scale that has never been seen before in the software industry. Here’s a glimpse of what most businesses have already made substantial investments in:

				Databases: Every business has databases large and small. The database is typically the centerpiece technology infrastructure for nearly every kind of business software application.

				Data warehouses: High-end databases typically come configured specifically as data warehouses that are optimized for very fast read times with lots of data.

				Business intelligence: Business intelligence refers to the software applications that manipulate data inside data warehouses and run reports for finance, sales, and most other parts of any large business.

				Information Lifecycle Management (ILM): Most mature businesses use ILM tools to archive older data yet still make sure it’s accessible in case of audits.

				Content Management Systems (CMS): These systems are the central repositories for business documents that need to be version controlled and shared from a common storage system. Large businesses typically have several.

				Enterprise Resource Planning (ERP): Central business functions like financial ledgers, human resources, and supply chain and logistics software systems are usually categorized as ERP systems.

				Integration: Data integration, process integration, and message integration technologies are typically used to help the rest of these software systems work together.

				Enterprise search: A search engine can create a large index of content and keywords that can be easily searched — thereby allowing people to search for text matches in the data.

				And those are just the data management systems! Clearly there are many existing challenges, and therefore opportunities, in the enterprise software environment. No opportunities stand out more than the chance to help businesses turn data into information.

				Understanding the Difference between Information and Data

				All businesses have data to manage. Any business large enough to have its own accounting software also has applications, databases, spreadsheets, and other desktop documents full of business data. Much of this data is logically connected — it relates to the same business elements — but is physically disconnected in ways that prevent any search engine, database, or other content management system from linking up the separate bits of data.

				Savvy IT professionals are aware of these implicit, undocumented logical connections among business data. They also recognize the problems that can arise when critical business applications don’t “talk” to each other over physical connections. For example, financial risk metrics for global banking systems cannot be calculated if the brokerage systems don’t exchange risk coefficient data with ledger applications. IT professionals may know of many ways to fix these kinds of problems. But if you’ve been involved with trying to resolve logical data problems in real enterprise software, you know that the effort can take massive amounts of manual labor, and the success rate of projects that tackle these problems is dismally low.

				For example, whenever a person in one department of your organization updates a spreadsheet saved on his or her personal computer, that person creates a new business event and new business data that is untraceable and completely disconnected from your corporate system. Although you may have a proprietary solution that allows the integration of desktop documents into other corporate applications, these are probably point solutions (solutions that work for a limited and prearranged set of situations).

				In practice, businesses bring together their various systems on an “as needed” basis, and the data tends to be shared in a “need to know” manner. For example, suppose your business needs to create a special report that requires a one-off integration between the facilities database and the financial systems for the purpose of a regulatory audit. The result? Only the data that absolutely must be shared actually is shared when the project is delivered.

				[image: Warning(bomb).eps] This “sharing as needed” practice has an unfortunate consequence of creating a rigid and fragile data ecosystem with the following characteristics:

				Difficult data tracking: Tracing backwards to the original source data can be difficult. For example, in corporate banking environments, it’s often necessary to perform an analysis of the data lineage to accurately state how the financial data came to be — this is a requirement both for auditing and risk management.

				Data isolation: Finding out about associated data that might be related to the original source data is not straightforward. Because so many copies are made of the data, into new silos or other applications, the data may become irreconcilable with other similar data that should match.

				Irregular updating: All too often, data from separate sources is merged into the department data mart (departmental database) intermittently, often weeks apart. At a different interval, that same data might then make its way into the corporate enterprise data warehouse (EDW). Such irregular updating can cause duplicate, erroneous, or incomplete data.

				In the abstract, these ideas about data visibility seem somewhat esoteric, but imagine for a minute how these fragile data ecosystems impact your own life. The subprime mortgage crisis everyone felt in 2008 was due in no small part to the inability of the financial institutions to easily assess the actual risk of the loans that they were buying and selling for hundreds of billions of dollars. In actuality, many very large loan bundles were miscategorized to be lower risk than they really were and sold to buyers who thought they were better protected. Then the loan interest rates rose, and homeowners started defaulting. Each financial institution holding large collections of subprime loans had very imprecise ways to assess how risky their loans actually were — before or after the fact. At its essence, this subprime mortgage crisis may have been a larger institutional problem, but it had very real and very painful data issues at its core.

				[image: Remember.eps] To have reliable information about business performance, the separate data items that your business collects must bridge the gaps between systems and come together to form a complete picture. What your business needs — and what the Semantic Web can provide — is a universal solution for linking disassociated business content into a larger web of cohesive corporate data concepts and business data values. In other words, the Semantic Web can help provide you with easily accessible business information.

				Evaluating the Web in Your Current Systems

				Somewhat ironically, a semantic web (lowercase s) already exists within every large business. This web results from the logical, implied, and undocumented relationships between data in different software systems, and its existence is simply a fact of life for enterprise software. The same IT pragmatists who might say that the Semantic Web vision is unachievable fluff are very likely fighting fires with their own undocumented semantic web.

				Each software application has its own domain of data with data objects and values. For example, suppose that one application has a database column attribute called CST_ID, and a data value of 12-34567-GH. But another application has a software class called Customer that has an attribute called SSN with a value of 987654321. A third XML data file uses a tag called <CUID>. In these three data locations, one customer — say, “John Smith” — is represented by three completely different Unique Identifier values, but the logical associations that link this one customer to three different physical data representations are an undeniable part of this undocumented semantic web, as shown in Figure 3-1.

				
					Figure 3-1: One real person with more than one system identifier.

				

				[image: 396797-fg0301.eps]

				As a result, businesses tend to tackle the job of turning complex implicit relationships among data into explicit relationships only when they are under extreme pressure to do so. The challenges for taking on these problems are varied and include

				Technical challenges: From the software standpoint, it can be an exceptionally difficult manual task to perform the mappings and create the system-level integrations.

				Scope challenges: The extreme scale of enterprise computing requires that scope be constantly managed, and usually only the minimal level of duplicative work is funded.

				Operational challenges: Businesses need to stay on an even keel to continue operations at (at least) the current performance level. Often, having a poorly working system of operations is better than having none at all due to a failed attempt at improvement, which could halt business operations and result in huge amounts of lost revenue.

				So, although all those logical data connections may be there to start, the technical and organizational challenges required to make them actionable may be too high of a financial burden for most organizations. In the following sections, I describe the importance of maintaining existing legacy systems and how the average CIO (Chief Information Officer) prioritizes his or her projects.

				Maintaining existing business applications

				Most large businesses operate with several enterprise resource planning (ERP) applications. These ERP systems are the lifeblood of business operations. Everything — from how financial books are reconciled to how orders are fulfilled — is driven by these enterprise software applications.

				A small mom-and-pop business may use desktop programs like QuickBooks or package shipment software applications from shipping companies like FedEx. The typical large company has several ERP applications for its operations, such as the General Ledger, Shipping and Logistics, Supply Chain Management, and Inventory Management. The same large company probably also has dedicated Reporting systems for each of those ERP applications.

				The reasons that large businesses have many ERP systems are as numerous as businesses themselves. Sometimes this complexity is a result of merger and acquisition (M&A) activity, and sometimes the business simply chooses a decentralized IT strategy. In either case, when you have a diversified ERP environment, the costs to consolidate are massive.

				In addition to ERP applications, every large IT organization manages thousands of infrastructure software systems that run alongside those operational systems. This infrastructure includes technologies such as

				Online transaction processing (OLTP) databases for transactional data such as purchase orders, general ledger activity, and other high-volume transactional data

				Transaction processing systems (TPS) such as TPS Monitors that guarantee transaction success as well as enterprise application integration (EAI) and service oriented architecture (SOA) solutions that provide message bus services and enable system integration

				Enterprise data warehouse (EDW) appliances and business intelligence systems that perform data aggregations, make calculations, and allow for an intelligent synthesis of many facts

				The point is this: Your business already has a significant investment of time and money in software systems to run the operations and manage the related data. Simply maintaining these systems requires continued investment of resources. Instead of spending on innovation and process improvement, your IT department on average spends approximately 80 percent of its budget simply maintaining basic functions.

				[image: Tip.eps] As the demand for more information increases, the importance of connecting the data in all your separate systems increases, too. What you need is a solution that enables your existing applications and infrastructure to work together to supply information without having to make another major investment of time and money.

				CIO priorities and decision making

				Businesses have plenty of data, but they always need people and well-run organizations to turn it into useful information. CIOs are faced with enormous pressure: The weight of a modern business rests on the data and software that processes its financial transactions and customer relationships.

				Executive leaders in any company need to stay on an even keel that maintains the status quo for operations to continue at their current performance levels. Oftentimes, a poorly working operational system is better than a failed attempt to improve it because the unanticipated failures are the ones that bring business operations to a standstill and result in huge amounts of lost revenue. Most IT executives are inherently risk averse and take a very measured and conservative approach to modernizing software systems. Rarely do you find a cavalier CIO who is embarking on too much change too quickly.

				So what is on the global 2000 CIO’s mind? Firms like Gartner, CIO Magazine, and CIO Insight regularly survey IT leaders to determine their priorities and areas of focus. A summary of 2008 findings shows that the top-ten concerns are

				 1. Improving business processes

				 2. Better customer service

				 3. Investing in business intelligence

				 4. Managing server and storage technology

				 5. Innovating — new products and services

				 6. Legacy modernization

				 7. Improving worker productivity

				 8. Securing the enterprise IT environment

				 9. Regulatory compliance and corporate governance

				 10. More flexible and cheaper systems integration

				Because 80 percent of a CIO’s budget typically is spent maintaining existing functions, only 20 percent is left for innovation and new initiatives. If 80 cents of every dollar you could spend was already spoken for, you too would be cautious about how you used the remaining 20 cents.

				[image: Tip.eps] Existing investments and infrastructure are the basis for all IT spending patterns in any large business. It is the CIO’s job to protect and maintain those investments.

				The typical CIO of a Global 2000 enterprise will be faced with data management challenges that may include

				Hundreds of terabytes of warehouse data

				Petabytes of information in a managed lifecycle

				Hundreds of millions of documents and other content under management

				Dozens of departmental data warehouses

				Several enterprise data warehouses

				Dozens of possibly overlapping operational systems that are mission critical for the day-to-day business

				Several transaction processing systems, including multiple integration platforms for integrating applications

				Capital expenditures for both hardware and software on a global basis and in several geographical regions

				Navigating huge amounts of data under CIO pressures can be daunting indeed! Enterprise data challenges are numerous and exceptionally complex. After 30 years of infrastructure build-out, large businesses and governments are awash in legacy systems and very inflexible data. The Semantic Web is not a silver bullet for all data ills, but it can offer a dramatically improved way to move forward for strategic-minded managers.

				Grasping the Vision of the Semantic Web at Work

				What if enterprises could invest in a technology that made data cheap and abundantly easy to find, change, and distribute anywhere? What if your business could seamlessly combine open-source data from the Web with organizational data from your data warehouses and ERP applications? What if your corporate decisions were made with 100 percent visibility into your institutional data and the best of the free data from the Web?

				If these “what if” questions sound like the direction you’d like your business to take, I suggest you take a look in the direction of the Semantic Web for some innovative solutions.

				People use terms like semantic web, Web 3.0, and the data web interchangeably to describe the vision behind recently approved standards created by the World Wide Web Consortium (W3C). Although catchy, none of these buzz words supply any hint about this new technology’s ability to transform the foundation of enterprise software; empower radical new business capabilities; and throttle back IT spending in the notoriously expensive areas of data integration, master data management, and enterprise information management.

				[image: Remember.eps] Semantic Web technology doesn’t require monolithic software infrastructure to be effective, nor does it require that businesses scrap their existing investments. The technology doesn’t require massive software projects to design the perfect global single data model for your enterprise. It is also much more effective than simple search tools for finding what you need.

				This technology makes all your business data look like a high-powered database — regardless of whether that data is a document on an employee’s hard drive, an existing database, or a repository of many documents in any format — without having to centralize any of that original data into one place.

				The Semantic Web of tomorrow is technically more similar to today — and more pragmatic — than you might think. In tomorrow’s Semantic Web, there are ERP applications, databases, integration tools, corporate directories, and security systems just like today. There are business process analysis tools, legacy systems, and business intelligence reporting systems. There are even old and new technologies comingled in the same infrastructure. So what’s different?

				[image: Remember.eps] The single largest feature of this future utopia that’s different than today is this: Every source of data, every master software system and application, and every platform integration and database provide an interface to its data and business rules in an RDF (Resource Description Framework)–compatible graph data language. When this ubiquity of Web-addressable graph data is achieved, you’ll see a dramatic and sustainable cost reduction around data sharing.

				[image: Tip.eps] RDF will do for data what the Web did for documents. Do you remember what computing was like before the Web? Do you remember how you found documents before the search engine? Do you remember what it cost to share documents before the Internet? Those are the days that gray-haired IT guys and pencil-sharpening finance gals would like to forget.

				The transformative power of making minute data pieces addressable at Web scale, on Web protocols, and with powerful artificial intelligence search, reasoning and learning capabilities cannot be overestimated. This utopian vision is probably an inevitability — how else could the future unfold? Some may argue that we’ve reached the height of IT data capabilities — that all the future may hold is more eXtensible Mark up Language (XML), more Java, and more proprietary vendor solutions. I contend, however, that software will significantly improve, becoming easier, cheaper, and more automatic.

				Flourishing in a Semantic Web Utopia

				In the future utopia of easily accessible and distributable data, business will have many new capabilities at hand. Consider the following effects on some major industries:

				Manufacturers would be able to easily and simply identify all data, documents, and other electronic content about any product they make. This new accessibility would take place without the manufacturer having to move all that data into the same place. But the ability to answer highly complex queries would make product-recall investigations or other compliance-related needs go much more smoothly than they do today.

				International banks could drill into accounts, transactions, and financial histories without requiring many months of expensive IT projects to do so. Financial institutions could assess risk with greater accuracy because more of the relevant data would be available without large IT investments. Perhaps even a major capital markets crisis (subprime mortgage lending, perhaps?) might be averted in the future when data is more transparent and auditable.

				Mega-pharmaceutical companies could slash the costs of drug development. When these companies can easily combine open-source Web data with their own proprietary data, they can have a much higher success ratio with their investments and waste fewer dollars in unsuccessful drug targets.

				Communications systems would be radically different. American and European markets would enjoy a preponderance of choices for new phone and media plans. Released from the rigid provisioning and billing systems of yesteryear, telecommunications data would be more fluid and dynamic than ever before.

				Clinical health providers and consumers would have access to leading research. Different standards and regulations could be better aligned with more flexible and secure data exchange. Insurance regulations and guidance would be applied easily at the electronic data level without creating a conflict of interest from primary care providers. Costly and inefficient data governance problems, like defining which treatments are valid treatments for a given health condition, could be reconciled and financed at the community level without forcing a central membership committee to all adopt the same rules.

				This utopian picture would also include a means for protecting the civil liberties and privacy rights of citizens while allowing for a sensible way of monitoring data that can help law enforcement catch the bad guys. It will be possible to search through data records and seek nefarious activity while avoiding any data-level infringements on citizen privacy. These systems will be open, flexible, transparent, and easily configurable to match the policy direction of the government who controls them.

				When and if this utopian vision becomes a reality, productivity and efficiency in all industries will skyrocket. Manufacturers will waste no time with inefficient supply chains, and retail chains will be able to better assess customer buying patterns across multiple points of contact. All businesses will benefit from faster merger and acquisition abilities, tighter IT integration, and low-cost modernization efforts with their legacy systems.

				Newer Semantic Web–based business systems, applications, databases, and directories, as described in the following sections, will transform how businesses respond to change.

				Semantic Web applications

				Semantic Web applications — designed using RDF, OWL, and SPARQL — will be the next major evolution in how application-specific software is written. Much like the CASE (computer-aided software engineering) vision of the 1980s, semantic applications will be capable of round-trip engineering lifecycles based entirely on the metadata models describing the application. Unlike Java programming of today or UML (Unified Modeling Language) modeling features, the applications of the future will actually have executable domain models at the heart of their applications.

				[image: TechnicalStuff.eps] For the technically astute, think “ontology-based plain old Java objects (POJO) layer without compiled code.” In simpler terms, the semantic application will be capable of substantial evolution without requiring a programmer to rigidly encode the program’s execution path in advance. Likewise, because each of these semantic applications will make all their data Web-addressable in an open graph data format, the costs of reusing that data in other systems will be trivial.

				Semantic Web databases

				The heart of semantic applications is a semantic database. Unlike a relational database, whose main purpose in life is static data storage, the semantic database will contain highly adaptive, dynamic data records that respond to changing conditions. This level of data adaptability is required because when traditional applications work with data in-memory (the code that is executing in the computer’s random access memory [RAM]), they always have to apply additional rules, transaction logic, and other programming features to enrich the statically stored data beyond what is simply saved on the hard drive. This adaptive, dynamic, fully instantiated data must be exposed and available at Web scale, as executable models that don’t require brittle compiled code to find the implications of data rules and data logic. (Compiled code is brittle because to change program logic, the code must be recompiled.) Semantic databases will use — but not replace the need for — relational databases. Likewise, they may also take the form of in-memory databases (databases where the data is held in RAM). But each and every semantic database, regardless of implementation, will enable a Web-addressable standard graph data format that can go a long way toward supplying businesses with easy and low-cost data integration options.

				Semantic Web integration

				Because the costs of data integration can’t be completely free, there must be a kind of infrastructure that provides integration for very low cost. This same semantic integration infrastructure will provide “wrapper services” for applications and databases that aren’t semantics-aware so that they can participate in the semantic integration scenarios as well (by wrapping the non-semantic applications with semantic interfaces). These semantic integration tools will look a lot like today’s service-oriented architecture (SOA) systems, but with additional low-cost semantic capabilities built in to their process orchestration and data integration subsystems. Therefore, the existing SOA and data integration subsystems can be fully leveraged from within a semantic integration super-process. The combination of old and new integration patterns will supply a universal and standards-based way of making data from anywhere at any time at any scale available to businesspeople.

				Semantic Web directories

				A semantic directory will be where you go to find something in the business. It will include the regular text search capabilities that you’ve become used to. It will also include a way to read all those LDAP (Lightweight Directory Access Protocol) and Active Directory registries that are strewn about within a typical large global enterprise. A semantic directory will also supply a super-set indexing service for the many content management systems your business likely owns. And, of course, for those EAI (enterprise application integration) and SOA infrastructure services, the semantic directory will provide UDDI (Universal Description, Discovery, and Integration) registry type capabilities for registering and finding services. What makes the semantic registry unique is that it will be capable of automatically finding associations among all the aforementioned indexes and directories so that you can actually have a one-stop place to go for finding electronic business stuff.

				Semantic Web policies and data security

				One predominant feature that will be common across all semantic applications, databases, and directories will be a trustworthy security layer. This semantic policy layer will reliably encapsulate the trust and proof languages of today — like JAAS (Java Authentication and Authorization Service), WS-Policy (Web Service Policy), SAML (Security Access Markup Language), and XACML (eXtensible Access Control Markup Language). The semantic policy layer will also being able to reconcile differences between them and apply them to a wide set of resources.

				A central problem in the security and access technology standards area is that there is no shared baseline for expressing the many kinds of complex rules and logic that must be expressed in order to adequately secure complex software applications. Therefore it’s still possible to end up in situations where JAAS permissions conflict with WS-Policy rights (or XACML, or SAML) and the security of an entire system is compromised. This newly envisioned Semantic Web–based policy layer will supply that logical baseline for other policy languages and provide a guaranteed way of encoding policies that can be enforced from one application to the next. Far from being simply a vehicle for technical wizardry, the semantic policy infrastructure will ensure that different software security products and applications can have a shared and correct interpretation of important business policies.

				Discovering Why Semantics Are for Everyday Businesspeople

				Sometimes lost in the jumble of technology acronyms and high-minded scenarios about future IT abilities is the basic reality that normal, nontechnical people are the vast majority of the global workforce. Despite the proliferation of enterprise software, most businesses require their employees to work with only the most basic of computer skills. Perhaps a little bit of word-processing and Web-browser software experience is the minimum required to perform basic data operations for the average employer.

				[image: Tip.eps] Whatever the semantic future of software may be, you can be sure that it has to be at least as easy as today’s applications to have any hope of success. Everyday people are involved in manufacturing automobiles and farm equipment and making decisions about retail products, inventory, and marketing programs. Everyday people open banking accounts and use the health care system. These folks would benefit from less wasted time finding corporate policies and regulations, from easier access to headquarter business systems and data, and from a clearer picture of what metrics matter most to executive leadership. These everyday people find themselves in extraordinary jobs of all sorts, as discussed in the following sections.

				Commercial trading alliances

				From Wal-Mart to Toyota, from British Airways to Pepsi, the world’s largest businesses participate in economically staggering trade alliances. Often moving transactions that total in the billions or trillions of dollars annually, these businesses are the true lifeblood of the global economy. Everyday people who work at these businesses will key in data that eventually might be aggregated, recalculated, and sent electronically all over the globe. These sorts of data-intensive jobs are everyday jobs — the kind of jobs that will be impacted most by semantic applications, databases, and integration technologies within their businesses.

				National security programs

				The U.S. armed services, federal agencies, and state and local services employ millions of everyday people whose jobs involve making every citizen more safe and secure. These everyday people include firemen, police officers, case workers, and civil servants who consume and supply data to the government about their particular area of responsibility. As a whole, these databases, alert systems, and public reporting tools are the basis from which citizens take action in a time of emergency. These everyday jobs can be made easier and more effective with smarter data made available from semantic applications, databases, and integration technologies.

				Business operations

				Everyday jobs for most businesses require exceptional data needs. People who take orders at cash registers or who send business e-mails and sign up for their employee benefits are all creating and manipulating business data that is used operationally for running the business. Each operational data point is later aggregated and recalculated for future analysis within some sort of software analytic program. Retail sales for clothing, food items, and even utilities are scrutinized within analytic software applications as a way to improve operational efficiency. The everyday people who use business software can be more efficient and more effective if they begin to use semantic applications, databases, and integration technologies.

				Making the Semantic Web Choice Now

				The Semantic Web is a fundamentally unique way of specifying data and data relationships. It’s more declarative, more expressive, and more consistently repeatable than Java/C++, relational databases, and XML documents. It builds on and preserves the conventional data model’s respective strengths. The following sections explain why the Semantic Web will

				Empower, directly and indirectly, new business capabilities 

				Throttle back IT expenditures within medium and large businesses 

				Transform the foundation of enterprise software, and data integration in particular

				Your call to action is to do the following now:

				Invest in training and skills development

				Prototype a solution and explore the new tools

				Ask your software vendors about their semantic technology roadmap

				Compel your enterprise architects to formulate a multi-year metadata strategy

				The following sections give you an understanding of the overall superiority of Semantic Web technologies, why they’ll be embedded in the fabric of nearly all data-intensive software within several years, and why you should start investing in them now.

				Understanding why people buy enterprise business software

				The businesspeople who buy enterprise software and approve technology investments make decisions that involve spending about $150 billion each year. These expenditures primarily come from medium and large businesses with annual revenues greater than $50 million. Your business may be looking to upgrade or add new systems for any of the following business reasons:

				Competitive pressures: To keep up with overall industry improvements

				Executive mandates: To fulfill new business initiatives mandated by sponsoring executives

				Cost controls: To streamline outdated processes and generate new efficiencies

				Regulatory demands: To meet the requirements of corporate, local, state, and federal governance

				Strategic advantages: To gain business advantage through use of information, for example, in collaboration

				But what factors impact a buying decision for enterprise software? Contrary to popular belief, the relative quality or technical superiority of the software is rarely a decision-making advantage for the vendors. Likewise, the long-term strategic fit of the technology is usually not enough of a reason for a substantial enterprise software buy. Instead, the following selection drivers are most frequently the factors that explain why large sums of money for enterprise software change hands:

				Lowest risk option: Where risk is calculated on the basis of overall fit and vendor reputation

				Tactical fit: Where the short-term requirements trump any long-term disadvantages

				Partner/vendor choices: Where the important ties between customer and vendor matter

				[image: Remember.eps] Although it may be a straightforward task to promote the Semantic Web technology stack on the basis of its technical and strategic superiority for enterprise software, I suggest first building a business case that speaks toward the real buying pressures in the market: lowest risk, tactical fit, and vendor relationships. Only then can I explain why Semantic Web is a superior technical choice for many hard data problems.

				Low-risk choice

				Your first look may tell you that the Semantic Web technology seems like a riskier alternative to conventional database technologies, basic XML, and software development using UML and Java. For starters, the Semantic Web technology faces these challenges:

				Minimal large vendor support for development tools

				Required skill sets that are hard to find and expensive to hire

				Few proven reference implementations in the public domain

				Required and very real paradigm shift in modeling, design, and declarative programming techniques

				[image: Tip.eps] But I challenge you to change your mindset and shift the risk horizon to five years from now. When you do, the status quo technologies begin to look like the riskier option. Software professionals know that when they develop new software on the basis of purely tactical decisions, the chaotic result includes incomprehensible data silos that are much more costly — and risky — to handle in the long run.

				Examples of the chaos include the following:

				Data proliferation: Data breeds like bunnies, resulting in incompatible formats, multiple naming conventions, and different applications, all using different metadata.

				Sensor (instrument) proliferation: Sensors and other devices are creating more and more silos of data, faster, and with more expectations.

				Complexity explosion: The work gets more complicated as you acquire more data models, transformation rules, business rules, XML, UML, Java, and so on.

				Executive mandates: Expectations of IT are higher than ever and becoming more demanding.

				[image: Warning(bomb).eps] New thinking about innovation shows how the discounted cash flow (DCF) trap can distort conventional business risk assessments by incorrectly favoring do-nothing strategies. By shifting time horizons, you can begin to see that the limits of plain old Java, XML, and RDBMS simply can’t adapt quickly enough to the new world of enterprise software.

				Try asking a Fortune 500 CIO whose company is working under the strain of thousands of systems to change a core business data definition; or ask the CIO to produce a report that shows which enterprise software systems handle purchase order data. Seemingly simple tasks for a computer become unsolvable situations when the data is disconnected, inconsistently formatted, and invisible to any sort of cohesive view.

				Old technology itself is not the problem. The uncoordinated proliferation of old technology is the actual problem. And the uncoordinated part is a non-negotiable reality of 21st century big business.

				Thus, although choosing the traditional technology that appears to be low-risk today seems like a smart idea, it takes only a little foresight to stretch your risk horizon, avoid the DCF trap, and realize that the current path of data management status quo is unsustainable at current rates of data proliferation and complexity.


				The DCF trap

				The Harvard Business Review has a great explanation of the DCF trap: “Most executives compare the cash flows from innovation against the default scenario of doing nothing, assuming — incorrectly — that the present health of the company will persist indefinitely if the investment is not made. For a better assessment of the innovation’s value, the comparison should be between its projected discounted cash flow and the more likely scenario of a decline in performance in the absence of innovation investment.”

				The following figure is a visual representation of how the DCF trap can lead to false strategy conclusions.

				[image: 396797-sb0301.eps]



				Semantic Web technologies are lower risk in the medium-term timeframe; in the short term, they’re also most likely to become the roadmap for traditional data technologies — based on technical merits alone.

				[image: Remember.eps] In terms of absolute risk, accounting for a long horizon, and the DCF Trap, the low-risk choice for an info-centric organization is to begin investing in Semantic Web technology as a common metadata foundation for adaptive data and as a common control point for information held in various repositories, applications, and physical structures.

				Tactical choice

				By definition, most enterprise software projects will have a simple tactical software solution available to them — the enterprise software industry itself has evolved to a sufficiently mature state that most software problems in most industries will have a specific vendor with a specific solution as at least one option. But now more than ever, these tactical solutions are seen for what they are — often a stop-gap series of temporary fixes that usually create new silos of disconnected data and rarely fit within an organization’s strategic direction. Nonetheless, there is usually compelling business and financial motivation to choose a strong tactical enterprise software solution, where a top-priority business problem can be temporarily fixed, even if the bigger technical problem remains unresolved.

				[image: Tip.eps] In contrast, a Semantic Web–based solution almost never looks like a tactical fit from the surface. But dig a little deeper, and more narrowly define the meaning of a “tactical fit,” and Semantic Web technologies will look a lot more down-to-earth.

				For instance, many enterprise software projects revolve around the notion of information-centric operations. Information-centric operations are what most large global businesses and modern defense organizations use as a guiding strategy for their operations. Information is increasingly viewed as a high-value asset from which other strategies are built and executed. When the tactical fit of enterprise software depends on information-centricity, it’s hard to beat the power of Semantic Web data specifications. Tactical projects for a large, information-centric organization might include:

				Data integration, at the XML, RDBMS, and object software tiers

				Data warehousing and business intelligence

				Service-oriented architecture (SOA) data services

				IT maintenance and IT infrastructure management

				Portal applications and data mashups

				Data replication, migration, and transformation

				Each of these tactical areas has both large and small vendor solutions servicing demand by using Semantic Web technologies. Although still a minority, the vendors using Semantic Web technology to supply tactical software solutions in these project areas would certainly expect to be measured against all the typical tactical metrics the industry has adopted.

				In essence, when the buying organization is committed to information-centric operations and defines tactical success as measure of data flexibility, audit-ability, and reuse, the Semantic Web–based products will often be best-of-breed for those specific tactical needs. In particular cases, a vendor may specify which technologies are being used or choose to market the benefits the technology provides.

				Oracle, IBM, and Software AG all leverage Semantic Web technologies in their SOA products, but you won’t see them advertise the technology itself — only the features they provide.

				So, contrary to popular belief, some Semantic Web technology can be very tactical in nature. And as is frequently observed, a little semantics goes a long way.

				Viable partnering

				Strong business relationships can trump other buying factors in most cases. The preference for sticking with a known vendor is a function of risk. If you’ve been successful with a partner previously,

				You inherently trust that vendor more.

				You view that vendor’s suggestions as less risky than those of a new, unknown, vendor.

				In most cases, going with the known quantity is just simple, smart decision-making. The Semantic Web can’t explicitly bolster any particular partnership choices, nor can the technology itself help buyers overcome any personal doubts about a particular vendor’s employees.

				[image: Remember.eps] Consider this: Most large enterprise software vendors, and many small ones, have already begun to adopt Semantic Web technologies and embed them into their mainstream products. In fact, leading enterprise software vendors such as HP, IBM, Microsoft, Oracle, SAP, and SoftwareAG all currently provide applications and tools that support Semantic Web specifications.

				Ask your partners about their plans to adopt Semantic Web standards for metadata and data. If your mainstream partners are unwilling or unable to articulate clear guidance about their roadmap for data and metadata management, there are many midsize vendors who would appreciate your time and can give you details about the future of Semantic Web technology for enterprise software.

				[image: Tip.eps] Trusted relationships usually lead to good business decisions, but in the realm of technology and data management, your trusted advisors must be innovative as well as safe.

				Seeing the technical superiority of the Semantic Web

				Data is different than information. In the context of software, information is data that references or is referenced by a computational model. That information model is a necessary, logically consistent interface for accessing data. These information models are always accompanied by metadata about the model itself. The Semantic Web specifications (RDF, OWL, SPARQL, GRDDL, SAWSDL — refer to Chapter 1 for details) define consistent computational interfaces for enterprise software to declaratively interact with data.

				Besides Semantic Web specifications, other computational metadata specifications for information models typically include

				Entity Relationship Model and DDL Scripting — all relational databases

				Meta Object Facility Models and Model Transformers — all UML compatible languages

				XML Infoset Model and Custom Program Implementations — all XML interchange

				Databases, UML, and XML technologies constitute how the vast majority of enterprise software applications store and manage data today. But the Semantic Web presents a newer, more computationally powerful metadata specification that can be as reliable as a database, as portable as XML, and as powerful as native programming logic.

				The Semantic Web specifications, in particular RDF and OWL, are the only technology specifications that were purpose-built for use as a metadata language, entirely dedicated to describing and linking data of all sorts at Web scale. More than 30 years ago, relational databases were conceived for the storage and consistently fast retrieval of data records. More than 15 years ago, UML was conceived as a unified approach for visually modeling structure software programs. Almost 10 years ago, XML was wrought from SGML as a way to give structure to documents and messages. Yet today, software developers routinely misuse XML, UML, and relational databases for purposes that they were not intended for.

				[image: Remember.eps] Areas where RDBMS, UML, and XML technologies are misused, and where Semantic Web technologies excel, include specifications of

				Computationally sound business information models, such as technical data models that have a mathematical consistency that ensures consistent interpretation

				Linking and relationship (meta)data across physical data locations, like joining data and data models across system boundaries

				Dynamic structural logic and rules that are part of the data realm, such as the ability to influence interpretation directly from the data itself (not an application)

				A federation approach for geographically separate data records, like an agreed upon framework for distributing data using Web protocols

				It isn’t that RDBMS, UML, and XML technology can’t be made to solve some of these technical challenges, but to do so, they must be contorted beyond what they are best at doing. Also, attempts to make them work have led to nonstandard, one-off, vendor-implemented, heuristics-based solutions that have absolutely zero portability and therefore no chance at solving enterprise-scale information problems. Semantic Web specifications are the only purpose-built solution for large-scale metadata intensive data problems in enterprise software.

				[image: Tip.eps] Being purpose-built for change is a particularly striking difference between Semantic Web technology and conventional data languages. Conventional approaches rely on static data models and complex query logic, which cause a type of software development lifecycle that favors the up-front specification of system behavior. But software developers can rarely envision how a given system will be used in practice many years from the point that requirements were developed. In fact, application data will be always be used in unanticipated ways.

				The Semantic Web specifications are different because they provide for continually changing data models, inferred classification of data and taxonomy, and all the richness and power of a declarative query language.

				Key Semantic Web specifications were commissioned by U.S. and European government agencies in the early 2000s because their defense research scientists knew that RDBMS, UML, and XML technologies could not, by themselves, solve the information challenges of the next century. Even the standards bodies that control conventional data standards are selecting Semantic Web standards as a foundation for their own next-generation specifications. For instance,

				Object Management Group, which controls UML and CWM specifications, is adopting RDF and OWL as the centerpiece specification for its core Definitional Metamodels.

				The International Standards Organization, which controls various EDI and Metadata specifications, is adopting RDF and OWL within several ISO specification families.

				The World Wide Web Consortium, which controls XML and SOA specifications, is adopting RDF and OWL as extensions to existing XML and Web service specifications.

				OASIS, which controls many business domain-specific data specifications, is adopting RDF and OWL as a core feature in standards for Documents, Data Centers, Security, and Business Process Management.

				But global conglomerates and federal agencies are not idly waiting for the enterprise software vendors and standards bodies to supply the Semantic Web on a silver platter. Specific situations are emerging from these end-user organizations that demonstrate both the necessity and power of the Semantic Web technical approach. Organizations are investing in this technology, in most cases, because there isn’t a viable alternative that can address the size, scope, or complexity of their legacy data problems.

				It should be plain to see that the Semantic Web specifications provide a superior technical capability for information-intensive enterprise software problems, which have a high degree of dependence on metadata for operational reliability, portability, and dynamic behavior.

				Discovering the Semantic Web as a foundation for modern business

				Hopefully at this point you understand the Semantic Web’s superiority in the realm of metadata and data management, and you realize that it can be a safe, low-risk, and tactically oriented solution that’s well supported by traditional partners. With that out of the way, I can turn to what you really want to know about: the business benefits of the technology.

				[image: Remember.eps] Although the Semantic Web by itself cannot supply any magic revenue boost to the enterprise bottom line, it can provide a means to rationalize incredibly complex information ecosystems. Without Semantic Web technologies, businesses and federal agencies must use conventional RDBMS, UML, and XML technology combined with liberal amounts of expensive manpower, in order to rein in and achieve a modicum of clarity into their enterprise systems, information and data.

				The Semantic Web can be tactically applied to many projects, as described in the “Tactical choice” section earlier in this chapter. The Semantic Web may also be strategically applied to the following business initiatives:

				Enterprise information management

				Enterprise governance and risk (including policy compliance)

				The Semantic Web is itself an enabler. (Fortunately, it’s a positive sort of enabler.) It enables systems to run more smoothly as a result of better metadata, enables less-expensive manual efforts to keep disparate information linked up, and provides much stronger capabilities for auditing, tracking, and defining actionable rules on top of shared enterprise data. The Semantic Web specifications are

				Empower, directly and indirectly, new business capabilities because they enable stronger and more consistent metadata linking, automatic inference for dynamic data structures, and a more declarative foundation model for shared business information

				Throttle back IT expenditures within medium and large businesses with reduced head-count requirements for the management of enterprise information assets, decrease the long-term costs of integration, and simplify decentralized data architectures

				Transform the foundation of enterprise software as all major software vendors adopt Semantic Web specifications within the context of their own mainstream tools

				In short, the Semantic Web can help smash the silos of data that currently cost the enterprise time and money to make interoperable. Start training and planning for it. Talk to your vendors about it now.
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