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Can you imagine using paper or CD catalogs of airfares, a travel agent, and the telephone to book your next trip? How long would it take to make your reservations? What happens when you need to explore other options? The travel industry has changed to allow you to do such things anywhere you have an internet connection. Similar things are happening in industries everywhere. 

When you want to travel, you access vast amounts of pertinent data, in real-time. You decide the time, cost and quality of your trip—without knowing about the underlying complexity. You see only the information that you need to make your decisions—Nothing more and nothing less. When will the same happen to the building industry? Are you ready when it does?

To help you answer such questions, this book is filled with case study examples of the issues, and workbook activities for you to practice. This book reveals the approaches used by many large companies, institutions, and government entities, and used by smaller, agile businesses. Develop confidence using a variety of tools inside that ecosystem—in a matter of days—Not years.
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Activities & Guidance

When electric saws came around, they significantly increased productivity AND increased the opportunity to cut your fingers off if you weren’t careful. Use the Workflows, and Case Studies scattered through this book as a place to start to use BIG-BIM at little (or no) risk

BIG-BIM 4.0 is peppered with activities and guidance designed to educate and expose you to proven tools and processes that are new to you. They point you to next-practices, guide your discovery process and allow you to experience and learn from mistakes that don’t impact real projects. Understanding the tools and processes will help you calculate your potential benefits from the use of BIG Building Information Models.

You can use the results of your completed exercises to demonstrate the benefits that come from BIG-BIM. Use what you learn to prove to your customers and stakeholders that they can see their projects earlier, they can make better decisions, and they can be more confident about the outcomes. With the proven results, you can establish based on exercises in this book, they will buy into the concepts.

Caveats

BIG-BIM 4.0 focuses on the things to consider as you move forward to become an active part of the connected world. The issues are complex and include so many topics that one cannot include them all in any single book.

This book focuses on educating people to understand issues critical to developing and using BIG-BIM ecosystems. In a BIG-BIM ecosystem, almost anything is possible. People, tools, and processes of all types work together to achieve the goal of connected ecosystems. A properly functioning ecosystem enables connections, and this book includes some, but not nearly all possibilities.

There are other software tools, delivery methods, metrics, standards and other things that will be part of the ecosystem as the Connected Age matures. Web Feature Services (WFS), Key Performance Indicators (KPI), Omniclass, Job Order Contracting (JOC), Information Delivery Manuals (IDM), data dictionaries, taxonomies, the semantic web, and ontologies are but a few that spring to mind.

It’s not that they aren’t important—for they are—it’s just that other things are more critical to the understanding of the BIG-BIM ecosystem and our part in the process. Adding to that is the fact that BIG-BIM is in a growth mode where breakthroughs happen every day.

All tools, methods and standards are welcomed and accommodated in the BIG-BIM ecosystem. However, each must be able to connect and share dynamic data with others. Merely claiming the ability to connect is not enough. Each must prove the capacity to connect. Demand that vendors show how to move data in and out of their applications. It is important to stick to this, no matter how flashy the marketing material.

This book refrains from making recommendations about which little-bim tools are best for you, for several reasons. First, there are almost too many to list. Second, little-bim tools are highly personal decisions, with many excellent options, and much guidance elsewhere to help you with such software decisions. Focusing on software detracts from the whole point of this book.

Critical Capabilities

To help you make the leap to BIG-BIM, a SPECIAL SUPPLEMENT is included in the back of this book. This Supplement includes directions for exercises designed to overcome people’s natural skepticism. By completing the exercises, you will connect to live BIG-BIM ecosystems and directly to topics throughout the book. 

Reading about a new topic begins the learning process. Doing it for yourself is the second step to building competence in any new area. Visit the SPECIAL SUPPLEMENT when you are ready to move beyond reading to tactile, hands-on, guided exercises.

For many, BIG-BIM requires a leap of logic. One crosses the chasm by becoming educating in the principles of connected systems. With education, you find answers to questions, such as: How can something so complex and all-encompassing be easier to use than the familiar tools? How is BIG-BIM even possible? Especially when some technology experts tell me it’s a pipe dream? Or, something that will happen at some undefined future date? BIG-BIM 4.0 gives you the information you need to answer such questions, and to decide for yourself.

The BIG-BIM ecosystem needs a central hub to manage the data coming and going to, and from tools of many types—a BIG-BIM Server. The hub for BIG-BIM ecosystems must address two critical issues:

1. BIG-BIM should not impose hardware or software restrictions on users. Nor should BIG-BIM be limited to those with advanced training. Work takes place and is moderated using Internet-accessible, non-dedicated virtual servers, or cloud computing. Users access the system using any device capable of accessing the Internet. Desktops, laptops, tablets, and smartphones using any operating system are options.

2. BIG-BIM should foster rules-based planning, connecting authoritative data of all kinds in new and unexpected ways. Smart costing systems, finding connections among disparate datasets, analysis of Big Data, and simulations to find optimal solutions take place quickly. The system must transparently provide access to the core data in an open way, to allow spatial data to be visualized, manipulated and maintained by all.

These issues are addressed at length later in the book. Without such critical capabilities, BIM will ultimately not deliver the things that people need in a BIG-BIM ecosystem. Today, the Onuma System uniquely demonstrates that it meets these criteria. The Onuma System fills a need that no other system on the market supports. The goal is not to push the Onuma System on you. With BIG-BIM the goal is to use the best tool for the job at hand, not to use only one tool.


Some find it easy to disregard the Onuma System as just another software tool among the hundreds that now exist in the Building Information Modeling space. Many of the detractors don’t understand the difference between BIG-BIM and little-bim. Others scoff that the system is little more than an integrated dashboard or an object-oriented Javascript platform with no cutting-edge technology. Even if true, they miss the point. There are many reasons why enterprise clients such as the California Community Colleges opt to use the Onuma System after detailed technical comparison with the major little-bim systems. Use the knowledge in this book, and the exercises in the SPECIAL SUPPLEMENT to try BIG-BIM and make up your own mind.



User Manual

No matter who you are, use this book as a roadmap to future success related to any aspect of the built environment. Whether building something new or improving something already built, appropriate application of the principles assembled here will allow you to achieve surprising results sooner rather than later.

BIG-BIM enables large, diverse and widely distributed communities of stakeholders to work with connected data to manage the built environment while working collaboratively in either real-time or asynchronously. If you want your small business or organization to enter the BIM world as a team, this book can be used as a source for establishing a team playbook. Similarly, small teams in medium and large businesses can use principles detailed in this book to launch connected business processes and web-based tools in pilot projects that grow the benefits for the entire organization.

This book provides the guidance you need to connect Building Information Models into your way of working. It shows how to do this without beginning anew. Bringing your current experience to the process is the starting requirement for the successful creation of a BIG-BIM ecosystem. You will learn how to create a plan visually and capture your insight and expertise into a Building Information Model that helps your project succeed.

What a model looks like is of less value than the information captured in the model. While realistic, 3D visualization is critical to the work of designers and constructors, for most others visualizing the data in models can be much more important. Your greatest value comes from getting your original information into software that helps operate and manage what you helped plan, design or build.

The greatest challenges to the full use of BIG-BIM are cultural, not technical. Creating Building Information Models, so that you can easily share the information you put in it with many others, using web-based software and mobile hardware, is the key.

The technical challenge is that you must use tool sets of all types in projects. It is necessary—and desirable—to work with a variety of tools and processes to achieve the best results possible today. There is great value in being fluent with many tools.

Leading the cultural challenges is the human resistance to change. Fortunately, BIM is well suited to simply augmenting existing practices, allowing a group to keep what works while enhancing or replacing the pieces that do not. The goal is to help individuals and groups of any size to explore, and demonstrate the things we have learned from using BIG-BIM for many years.

BIG-BIM 4.0 is organized around eight issues to focus on as you move forward in your exploration. In each of the eight key areas, we will discuss the theories and practices that ground the BIG-BIM ecosystem. Each focal point includes descriptions of common misconceptions, suggested solutions, checklists, case studies of successful actions used by others and workshop exercises related to the principles to provide guidance and practice for applying lessons learned to your work.

Issue 1. Start with the End in Mind.

Change direction as fast as needs require.

Issue 2. Enhance Strategic Thinking.

Explore and embrace new tools and business processes.

Issue 3. Simple as Can Be.

Systems that are too complex, too finished, and too difficult to master.

Issue 4. People, Not Technology.

Solve the problems that have long plagued the built environment.

Issue 5. Assets, Not Projects.

Improved decisions from broadening our perspective.

Issue 6. Share and Collaborate.

Size no longer determines what we can accomplish.

Issue 7. Process Over Product.

People confuse process with product.

Issue 8. First Day Mistakes.

Dependable fact-based information; anecdotes and past precedents are no longer reliable.
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START WITH THE END IN MIND
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As information modeling took hold at the turn of the century, there was a focus on getting good at one BIM software program or another. This emphasis on using only one BIM program was understandable for many reasons. People were new to modeling, there were limitations to hardware processing power, user interface graphic strategies were just beginning, and many other factors influenced how we interacted with the new tools. Vendors readily answered the, what’s in it for me? question by showcasing the traditional process benefits provided with their software.

Many aesthetically significant projects were completed using mainly one software program. But the real, big-picture success of these projects and the success of their owners has proven to be limited by how well (or how poorly) the Building Information Models shared information with other software programs. If the information from the planning, design, and construction of a project could not easily move to the operation and management of the project, much of the information gained during the project was lost, much like projects completed with paper documentation and CAD files.
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Is History Relevant?

Much of what happened in the last 30 years in software development and file-based systems from the Information Age are not where things are heading today. A tectonic shift has occurred, and holding firmly to the twentieth century approach; the building industry has yet to gain the dramatic benefits now available.

History may not provide the best framework to help us adapt to the changes we are now experiencing. From the historical perspective, we should be questioning many things: How does the explosive growth of the internet impact the construction industry? Is the success of Google, Facebook, Expedia, Amazon, and other web services germane to the future of the built environment? Why are construction industry organizations scrambling to redefine themselves while madly trying to retain the value in their old approach to processes, software and data?

Answering such questions is grounded in recognizing key facts that continue to change today's built environment:

• Access to timely and accurate facility data has become imperative.

• Verifiable sustainability and resilience are no longer options.

• Actionable information about physical assets is critical to the function of organizations.

• Eliminating waste and inefficiency can no longer wait.

• Business decisions made without facts lead to catastrophic outcomes for groups.

• Large and small facility owners need to demonstrate leadership and competency to efficiently plan, manage and operate their assets.

• The Internet of Things, mobile devices, building information modeling (BIM), facilities management and mapping tools are converging.

The building industry can manage each of these facts with currently available tools, within a BIG-BIM ecosystem. This book asks you to look at how we can best respond to them.

Shared Vision

The economic value and efficiency that come from BIG-BIM make us more competitive. We can access and use unstructured information to make informed decisions, in-context. BIM is increasing efficiency and leveraging the ability to support better those you serve.

BIG-BIM is about connections of all types. Understand what BIM is and what it is not and practice the workflows in the SPECIAL SUPPLEMENT at the end of this book to demonstrate the value of BIG-BIM to others

Successful enterprises are throwing away the hierarchical, single use systems and processes that defined their predecessors, and represent a revolutionary rethinking of how technology can spark innovation to serve their customers better. This new way of thinking comes as companies recognize that they have much to of value to share, without affecting their intellectual capital, or proprietary information.

Before building information modeling, and connected processes arrived on the scene, few groups even attempted to handle larger, systemic problems in the building industry. Efforts to solve the problems tended to focus on one group, or one project and rarely did the solutions filter through the industry. Few professionals attempted to share solutions they found outside their local area.

Every community, state and country looked at their problems as unique. It was a time before the high-speed, global communities and ubiquitous communications that we see today. The problems were complicated, but there was time to plan, study and find local solutions. Everyone took care of the problems that affected them personally and left others to do the same.

At many levels, little has changed. People remain convinced of the uniqueness of their plight. Local changes continue to be easier to implement than global corrections. Patchwork solutions are inefficient.

The built environment lacks resilience, is wasteful, inefficient and too expensive to maintain properly. The building industry has no shared, strategic vision of how to proceed. Around the world, people are actively working to find solutions, yet a clear, shared vision of how to correct the issues has yet to emerge. Finding solutions to the industry’s problems is proving to be difficult.

Global issues of many types affect us all and are so widespread that none are exempt. Business, as usual, is no longer enough. Systemic changes are needed in several areas. We face problems of poor execution, poor cost controls, and the recognition that traditional processes are deteriorating.

At the same time, project complexity has increased the pace and volume of change. As the industry embraces more and more technological innovations, the technology needs to be adaptable and easy to deploy, because, the business resources to respond to these changes are limited. The number and complexity of current and emerging systems have reached a level that requires input from multiple experts to select workable solutions. New tools and approaches are needed to maintain awareness and develop expertise with these new materials and systems.

The building industry needs to change how it does business to respond to these systemic issues. We face Complex and Wicked Problems, where every step toward solutions exposes new problems, with no end in sight. Continuing, as usual, isn't a solution. There needs to be a better and more efficient way to work.

BIG-BIM Ecosystems

A mash-up uses information from multiple sources to create new things that may not have been considered when generating the original data. For example, one might mash-up facility conditions (from Workplace Management), space usage (from Scheduling), construction status (from Construction), operating costs (from Accounting), and a floor plan (from little-bim), into a web based GIS satellite view (from Google Earth) to present background information that supports decision-making in geospatial context.

Expanding on virtual building model technology first available in the early 1980s, the acronym BIM (for Building Information Modeling) was popularized beginning in 2002. BIM describes the virtual planning, design, construction, and management of the built world, using software on compatible hardware systems.

The terms BIG-BIM and little-bim were created for my first book to help readers wade through the ambiguity that underscores most discussions of BIM. Little-bim describes individual software programs and related processes, which too often do not connect well to other software or, if they do, rely on file exchanges in some form.

BIG-BIM is an ecosystem of applications and related processes that allow information to be shared via data exchanges and used by both experts and non-expert stakeholders for the entire life cycle of a building or anything that we can build.

BIG-BIM focuses on the future of information in the built world, moving beyond business-as-usual to embrace the changes happening in this age of the Internet of Things. BIG-BIM exploits the business process changes that are overtaking the built environment.

Data and information are paramount. Dynamic data is fed from distributed, shareable and interoperable repositories, interconnected to encompass everything about assets.

BIG-BIM connects data, processes, competencies and technologies from everywhere to increase understanding of what one is doing, in a significant global context. Business requirements, building industry data, geographical information, and real-time operations and maintenance information intersect to support connected decision-making using tools tailored to individual users and needs. Such are the stuff of the emerging Connected Age; the 4th Industrial Revolution.

The first and second Industrial Revolutions harnessed steam and water, brought the assembly line and taught us how to use electricity to mass produce things. The Information Age, or third Industrial Revolution, brought the internet, ubiquitous communication, and automation. The emerging Connected Age is blurring the line between the real-world and the technological world of the Information Age. Planning, design, construction and operations all interconnect.
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Without having to write code or design electronic circuitry, this book will show you how to work with others who are transitioning from 1st, 2nd, and 3rd Industrial Age tools to a world of connections between the cyber and physical realms.



Given enough time and energy, the virtual representation of any asset can have as many attributes as the real thing. We share information and create mash-ups to understand the world in-context. The collection, updating and use of data are automated. Tools and processes end repetition. They maximize the efficiency of facilities and operations.

No longer is this an aspiration for some future nirvana. BIG Data, artificial intelligence, the Internet of Things, autonomous vehicles, 3D printing, predictive analytics, nanotechnology, robotics, biotechnology, materials science, energy, and quantum computing are but a few of the areas with daily breakthroughs. With today’s technology, you create a more sustainable, interconnected environment, and profit in the process.

Within BIG-BIM is a set of little-bim tools and processes crucial to design and construction. While little-bim does allow immediate and dramatic building industry business improvements by replacing ‘flat-CAD’ with BIM authoring and analysis on networked computers, there are many more benefits gained with BIG-BIM.

Little-bim has always been the hands-on use of different software tools and business processes to share information. It is important to have an excellent command of the little-bim software and processes, but the software is not the end goal. It is a relatively small part of an active ecosystem.

Where BIG-BIM focuses on data exchanges, little-bim focuses on advanced graphics and file-based transactions using monolithic software product lines.

The work products and efficiency increase, but improvements are internal to projects; often little more than computer-aided-drafting on steroids. Advanced graphics, conflict checking, cost modeling and process simulation occur but are project-by-project oriented exercises.

It is an oft-repeated misconception that standardizing on one unified little-bim toolset simplifies the move into a BIG-BIM world. Nothing could be less true. Relying on a single product, application set, vendor product line or internally developed system, almost guarantees that you will be locked into a little-bim paradigm now and into the future. Do not be taken in by these software vendor or IT department-oriented sales pitch.

Organizations designed to deliver BIG-BIM work collaboratively to create or manipulate data using a myriad of standards-based tools in sustainable processes. Conversely, organizations that focus on little-bim cooperate, but use a limited set of file-oriented software products, a single hardware platform or, one brand of software often ignoring or misunderstanding the lifecycle benefits that come from a BIG-BIM ecosystem.

In either case, the goals of BIM focus on the people, environmental, and organizational changes needed to improve the sustainability and resilience of the world in which we live. Visualizing data about things—anything—provides a clarity and certainty that allows groups of people to make consensus decisions about complex issues.

BIM is Not...

There is a risk to selling a BIG-BIM process without experience, and in-depth knowledge of how the ecosystem works. To avoid this risk, make use of the workflows and other activities created using this book. Use them to prove to your customers and stakeholders that you can bring the benefits. 

Although BIG-BIM may be far from the reality of many people, you need to clearly understand what BIM is about. One way to understand BIM is to understand what BIM is not.

• BIM is not a single building model or a single database. Vendors may tell you that everything must be in a single model to be BIM, this isn't true. They would be more accurate describing BIM as a series of interconnected models and databases. These models can take many forms while maintaining relationships and allowing information to be extracted and shared. The single model or single database description is one of the major confusions about BIM.

• BIM is not Revit, Tekla, Navisworks, Vectorworks, SketchUp, ArchiCAD, Bentley, or any other product. Nor is it CAD on steroids. Those who don't understand the technology think that BIM and Revit mean the same thing. They are the same people who tell you that they use CAD, when they mean AutoCAD. They make Xerox copies even when using a Minolta photocopier. Software companies do a fantastic marketing job. These software tools are all excellent little-bim solutions, not THE BIM solution. You can use any of them and not be doing BIM at all.

• BIM is not just 3D. 3D software lets you model geometry and is ideal for creating visualizations. 3D modeling has significantly improved our ability to communicate ideas. The output from 3D models are images and at heart little more than lengths, widths, heights, and surface material images. Images are not BIM. 3D is at best a view of the BIM database. With a 3D visualization, you still must interpret what things mean, how they connect to other things and where they reside in space. Building information models know all these. BIG-BIM knows how it relates to others in shared and standards driven ways.

• BIM is not perfect. People input data manually and the more times they input the data, the more mistakes are made. Minimizing data entry allows you to capture knowledge quickly and reduces repetitive input errors. Data fed from authoritative sources minimizes manual entry errors. With BIG-BIM, you enter information once, leaving less chance for error and errors that do creep in are easier to find before they cause harm.

• BIM does not have to be 3D. A spreadsheet can be used to help generate BIM. One example is a simple space needs spreadsheet. It includes space names, floor levels, space dimensions, and perhaps heights, department names, and other details. The data is in a standardized format. It is a useful tool, but not yet BIM. When you import this data into BIG-BIM, each line of the spreadsheet is analyzed and placed on a site as blocks of space with data, ready for further refinement. It becomes low-level of detail BIG-BIM. Go to the SPECIAL SUPPLEMENT to try this for yourself.

• BIM will not remove people from the process. In many situations, the data supporting BIM will accumulate as a by-product of life. Our unique problem-solving skills will always be needed to assess this information. We will always be necessary. To find patterns, to design solutions and to make the informed decisions that drive our world. This will take less effort, and produce more. By reducing mundane data entry and other tedious tasks, BIM lets us work smarter, with fewer errors and faster than ever before.

• BIM is not complete. Nor is it necessary for it to be complete. Some push to force completeness and consistency. Others argue that all standards and tools must be in place before BIM can become a lifecycle solution... if we do step one and make it perfect, we can then do step two, and so on. Others assume that BIM isn't possible unless everyone in the process is involved and can use the technology. Such positions defy logic.

• BIM is not about any single standard. No single standard or approach does it all. Any approach that works today will likely change tomorrow. Standards and defined processes that are agile enough to work in the real-world are necessary for BIM. But all rules must adapt as the world around us changes. The fact is that we live in a world that is in a state of constant change, where a multitude of standards makes it possible to do what needs doing.

• BIM is not about what we did yesterday. What we learned and did yesterday may inform what we do today, or they may be irrelevant. 

You need an agile mind and an agile approach to sort out which is the case in each action you take. At a rapid pace, we are moving to an era where technology is becoming connected to the physical world.

Just Do It!

In a BIG-BIM ecosystem, many interoperability problems vanish and the little-bim tools you use matter less than ever before. Select the tools that you find to be the most effective at getting the work done.

BIG-BIM is a framework for understanding the built environment ecosystem that we are creating. We coordinate by dynamically linking our expertise to the requirements of others to foster innovation and productivity that promotes growth. Moving to a more inclusive and connected ecosystem requires a shift in perspective and attitude that allows us to manage the ambiguity that is a natural part of our world. People need to understand the context and impact of their decisions, in enough depth to allow connections with the larger ecosystem. All within a framework that makes the information one needs available, when and where it is needed.

When you try to explain what BIG-BIM is, people’s eyes glaze over because it isn't important to them yet. The concept may be simple, but it looks too complicated. Why waste energy explaining what BIG-BIM is? Just do it!

To efficiently use the powerful BIM tools and processes, industry professionals face many dilemmas. They strive for perfection. They work to stay ahead of the curve for fear that everyone else will pass them if they don't grow. Then they run risks by openly sharing their concepts and innovations. They react to these risks by holding their cards close. Then they can become afraid to take risks at all. 

Fortunately, BIG-BIM offers a solution to solve such complex, multifaceted problems. Unfortunately, the complexity of the problems still requires careful consideration to avoid falling into old habits that can short-circuit the longevity of BIG-BIM.

The complexity of the issues addressed by information modeling makes it easy for some people to misrepresent BIM, making it hard for people to understand what is happening. It's even challenging to determine the best approach to the creation of Building Information Models. This complexity results in people continuing to work in the traditional way even though it isn't as successful as it could be. Selling technology isn't a winning strategy. Sell the benefits of what you can do. Don’t sell the tools and processes. Your win rate will go up.

Cross the Chasm 

Common wisdom tells people to hold their information close, for proprietary knowledge has value. For many people giving away information gives away value.

Because of this viewpoint, many built environment software programs are designed to retain information, not to share it with other programs. Yet, paradoxically, sharing information with no limitations is the precursor to dramatic success.

Leaders in other industries are already working toward a more connected approach, with all the attendant benefits and problems. Those that embraced the change became more competitive. They endured disruptions to businesses resistant to change, but they also increased customer value, improved services, created higher quality and lowered costs. We can expect that similar levels of disruption and rebirth will happen in the building industry.

We face a fundamental opportunity—how to, in the face of such disruptive change, maintain the valuable information we have, to maintain (or improve) our positions in the building industry?

Many attempts at carrying existing information forward to minimize the need to re-create documents and other data have been made. The building industry has a long history of leading owners from innovation to innovation, each guaranteed to deliver significant improvements once all the information was in the new format.

Most of these innovations provided incremental improvement, but until now these attempts at future-proofing the building industry information have lacked the ability to maintain live data in ways that enable lifecycle use.

Project information will always be valuable. Owners need to insist that their project information is what holds the real value to their assets—not the software in which the data resides. The software will always be evolving and changing. Locking data into proprietary software no longer serves anyone's interests.

Your financial and time investment in software is at risk. At any time, your software can become outdated by an App that allows everyone to conduct the same business process more quickly and more efficiently. That is what software companies have a hard time telling you. But that is the reality that we face.

Industry in Transition

If getting the job done, on-time and under-budget means that you also must use pencil-and-paper or ‘flat-CAD’—in addition to using Building Information Models—that is all right. This book is intended to help you to sort out the options in a way that works for you, one-step-at-a-time.

Making your information accessible on the web for the entire life of what you help build shifts the focus away from design and construction. Operations and maintenance become more critical—and rightly so. That is where most of the money goes, and where the greatest need for sustainability and resilience lie. Your transition to using Building Information Models in a BIG-BIM ecosystem is going to happen in conjunction with established procedures that are required by contract or, through legislation or, for many other reasons. Learn new strategies for the best ways to insert Building Information Models into your workflows. Because projects must be completed on time and on-budget using the resources available.

Reconcile yourself to the fact that much of the building industry remains firmly locked in the past for a variety of reasons. Resistance to change, antiquated legal requirements, lack of understanding about what is possible keep many locked into doing things only one way and not leveraging the power of today’s connected tools and processes.

Resist the temptation to embrace only one software program in a little-bim approach and then thinking that you have addressed all your BIM needs. The one-person-can-do-it-all approach leads to a process little changed from the days of drawing blueprints. You may see some benefit, but this method does not allow you to use BIM to its fullest potential and does not support a full lifecycle approach to BIM.

Embracing a BIG-BIM approach frees information from proprietary limitations and makes it available in a web-based, services oriented architecture approach. This method leverages mobile devices as tools to use the information you create and manage.

Focus on Outcomes

People want the benefits from BIM; they don't care how you achieve them if they work.

The exploration of BIG-BIM requires thought. Start by looking at emotional and social issues related to using new tools and processes. The social and emotional issues will likely be the most difficult to resolve. The organization of this information will begin to form patterns that reflect your individual needs. Use the patterns to draft a framework for moving forward.

Before you go too deep into your exploration of BIG-BIM, it is important to understand what you hope to achieve with the expert use of Connected Age tools and processes. Use tools, such as mind mapping software, to capture your answers to the questions below. Study resources such as: Business Model Generation and Value Proposition Design, by Alexander Osterwalder, et.al. to guide your process.

The requirements may seem obvious, but often the real needs can only be found by delving deeply. Look at your business with fresh eyes, and you will likely learn some interesting things. Listen to your customers, and they will tell of their concerns. Search and find the things that your customers most need from you. 

Rarely are the profound and penetrating questions asked. Answers to such question are even rarer. To get you started, here is a list of questions to consider. Check them off as you find the answers for yourself:

□ Why would I want to do this? What’s this got to do with my role in the building lifecycle?

□ Why would a customer want me to do this? Do they even care?

□ How do we sell this? To stakeholders? To staff? To our supply chain?

□ Do I have to throw everything else out and start over? 

□ Can we still use AutoCAD, or Microstation, or....? My CAD people tell me that we can already do this with our current technology, why are my customers saying something else? We can do 3D drawings, and they look good, so... what's the problem?

□ What’s in it for me? What’s in it for my customers?

□ In what new areas can we see the benefit to stakeholders from applying these skills?

□ What are customers missing that would improve their assets?

□ What unrealized gains can we bring to new markets?

□ Is this worth the effort and angst? To me? To my people? To customers?

□ Where are the pain points for those in the new market? How do we justify the move? To new customers?

□ How is this new process different, in a day-to-day office environment? Who is affected? What unresolved pain can we relieve?

□ What should we do? Should we specialize? Or, become generalists?

□ What are our skill sets? What does the new market value? What products and services can we offer?

□ What are the first five things that we can do to improve how our work?

□ How must you change your approach to projects? Can you look at the world with a fresh set of eyes? Can you transcend the artificial limitations that your legacy systems create?

□ How do we assess our value in the new market? What staff resources do I need to do this? How can we most effectively do this? What savings come by implementing this process? For me? For my customers?

□ How does our current business model need to change?

□ What changes when we expand into new markets? How do we do new things that customers will care enough to buy? Can we differentiate ourselves from the competition? In ways that the stakeholders will understand?

□ How does one modify a major facility management system to eliminate the need for training and support?

□ How does one move from a files-based, welded together software approach into the app economy? How does a traditional business become agile? Without giving up market share and impacting profits? 

Mastery

In tomorrow’s connected world, the gaps that come from relying on what one was taught years ago lead directly to failed implementations and BIM Washing. Proven mastery is the coin of leadership in this environment. See the details of BIM Washing in Part IV—People, Not Technology.

Establishing a BIG-BIM ecosystem requires active and ongoing involvement from an organization’s most qualified people. To get the benefits of developing a BIG-BIM ecosystem requires leaders to have at least a base level of competency and commitment to the principals of BIG-BIM.

One does not have to be an expert in all parts of any system. However, to orchestrate a team of BIG-BIM experts, leaders need to master the underlying principles. When properly established, a BIG-BIM ecosystem will allow access to just the data needed by each stakeholder. The CEO can use dashboards to do his or her work. At the same time, with the same datasets, a middle manager can manage work orders; an engineer can do analysis; an assistant can enter additional data via a spreadsheet and the builder can check for conflicts.

To lead, one must learn to delegate some tasks and not others. There are tasks that a senior leader might assign after they understand the underlying logic or have tried and learned how to do it themselves. How this happens may vary widely from one person to another.

Mastery of BIM of any type does not come from merely listening to lectures or applying collateral knowledge. Take responsibility for your learning, to eliminate the gaps in your knowledge. Don’t settle for understanding only 95% of the concepts or at some point; you will find yourself hitting a wall to the detriment of your business, your employees, or your projects. Do not skip this step, no matter how high and lofty your job title.

There are prominent examples of leaders who have others create models or other materials for them. For businesses where the leaders rely on making inferences based on old knowledge, this approach dilutes the value and benefits to the company and their customers. Others will argue differently. However, you should learn how to do some form of BIG-BIM with your very own hands, mind, and computer.

The Workflows in this book will help with this. Take the time and gain mastery so that you can conceptualize the world in a BIG-BIM ecosystem—before pushing the effort off onto others or acting like you understand and know of what you speak.

Actionable and Dynamic Information

Accommodate, coach, and support new colleagues as you find your way to BIG-BIM. Capture your contributions as meaningful data and use them throughout the life of whatever you help build. There are repeatable workflows in this book that you can use with colleagues to explore compatibility.

It is not easy for most of us to accept that the information about our work is the rapidly becoming the most valuable part of what we do. But, this is the case in the Connected Age. Most people are in the habit of gaining the most value from their work on a project, not during the entire life of the information they put into the project. In this change of focus lie the building industry's greatest opportunities. Finding ways to get value from the future use of your information remains one of the holy grails of BIG-BIM.

The process allowed control of critical components. The details provided by the building model gave us the resources to manage a complex financing package and to convince the City Council to proceed with securing additional funding to meet the project’s needs. Being able to look at detailed information very quickly, early in the process allowed effective management of costs. Everyone clearly understood what was needed to complete the project. And, roadblocks were then managed so early that they never seemed to become a problem. — William Gordy, Deputy Fire Chief.

Your journey to full utilization and advantage from Connected Age tools and processes will be easier if you find other people interested in exploring projects that show long-term benefits. Learn if current colleagues also want to work on projects that demonstrate the value of live data for lifecycle use. Or meet others interested in exploring web-based business processes with you.

As much changes in the process, you will want to build up a team that can quickly adjust to new tools and processes as they become available. Find team members that commit to adopting new capabilities as systems, methods and tools evolve. You have many resources at your disposal to grow your team of like-minded experts.

Understand that everyone on the team will have different levels of experience. Few will be fluent with all the possible options. Everyone will be learning and finding their way forward.

As the industry continues to transition, some of what you explore will seem counterintuitive at first. That is the nature of transitioning from the Industrial Revolution to the Information Age and now into the Connected Age. Some of the mindsets, tools and processes valuable in the earlier Industrial Ages can be a liability in this 4th Industrial Age. Fortunately, professional expertise and the ability to make critical decisions will never be a liability as you focus on information as your most valuable deliverable.

A New Focus

It may seem natural to focus on becoming a software expert more than being an information expert. Yet, truly transformative benefits can only come when information is available and used in real-time for the entire lifecycle of each asset. Much as now happens for Internet-based transactions.

Many continue to work only in the little-bim world that involves traditional design and construction using file-centric workflows to produce documentation for the traditional process. And this is not likely to vanish overnight.

The built environment is complex, and the interactions are daunting. We need ways to support the complexity while at the same time providing for simple ways for people to jump in and use the available data. It is possible to create a system that weaves servers, data, and the many available tools together into a unified, yet loosely connected whole that supports better decisions and improves planning across the entire lifecycle.

To fully engage the power of BIM, the industry needs to embrace business processes that work more like the Internet, and less like the one-size-for-all, stand-alone and welded together software approach of the last century. When we all can create, share and reuse information about our area of concern in the built environment, better decisions are made, and dramatic improvements are possible.

One approach that helps little-bim experts share information about the built environment is named Industry Foundation Classes (IFC). However, it is currently a complicated development environment and many experts find that the difficulties far outweigh the benefits; demurring when asked to create new IFC compliant applications. And, this is especially true when applied to reconfiguring existing applications to be IFC compliant.

IFC is an international standard for interoperable sharing of data used in Building Information Models. The Industry Foundation Classes schema, or data organization system, makes it possible for information about rooms, spaces, chairs, tables, and anything related to the built environment, to be exchanged between any compliant software program. IFC allows sharing of geometry, topology, structural elements, spaces, terrain, structure, systems, furniture, time, constraints, analysis, people, work plans, costs, external data, relationships between these things, and more.

Industry Foundation Classes may become the centerpiece format for sharing and managing built environment data over the long-term. However, as currently structured, IFC remains focused on file (and single use output) based processes and is unlikely to be the central standard, except in little-bim exchanges that cannot reuse live data.

The concepts that ground IFCs have the potential to enable sharing across all built environment domains. However, after more than twenty years of development, the full expression of the concept remains elusive.

Only recently has IFC moved to wider international use. IFC remains a file-centric approach for only a limited subset of the industry. File exchanges with IFC are complex and require significant coordination and training to master. It is a standard for the Information Age, not the Connected Age.

It is not that IFC is bad—it sets a standard, and forms a basis for a lot of the web services, BIMxml, and other things. The problem is when people insist on IFC or nothing. This insistence on IFC has in some areas become so extreme that owners demand that teams deliver everything in IFC. The teams then jam all the data into Revit manually; sometimes even pulling out data from excellent databases.

They inject the data into the model and then try and get it back out again as COBie IFC; which is usually a disaster. Then the reaction is—Oh, COBie does not work. It is a crazy approach.

Let’s look at this from the perspective that someone may ONLY want information on one piece of equipment or, the QR Code of the item or, any other type of information. Web services and other approaches allow them to access any of this data and use the information, in many ways, without needing to know IFC.

The all-or-nothing approach is hurting the industry, causing confusion, and dramatically slowing the benefits from BIM. With the IFC-only approach, it is much as if one said, the only way to look at a BIM floor plan is to read the computer code instead of looking at a graphical view.

The requirement that people understand the complexity before they can start connecting to built environment data makes IFC look a lot like a proprietary format that clearly accentuates the complexity of the entire built environment.

Even with recent advances in some of the traditional software platforms, it remains a mystery to most people in the industry. Because of IFC’s complexity, it remains a standard that is far from answering the overall needs of a complex and diverse industry. Today, it is best to do what you can with the small subset of software that uses Industry Foundation Classes (IFC) to share data about the parts of the industry that are defined. IFC is clearly not the only open-standard at play and is unlikely to be the only standard required to satisfy the industry’s needs. Many of the standards that underpin web technologies, geographic information systems, and database systems are also applicable to the needs of BIG-BIM.

To reach the full potential of BIG-BIM, users need to be able to use data without being required to master the underlying complexity. Agile, plug-and-play approaches that free the data for use by all software programs using service-oriented-architecture or other loosely coupled, flexible and scaleable frameworks are the key.

Using standards much like those that underpin the Internet, web services, and mobile devices can distribute information to those that have a need, whenever and wherever the need occurs. One such approach that could benefit IFC is to separate the underlying data from software and other components.

Dramatic benefits have been shown to come from separating the data and other components of software to move away from the welded together software, file focused approach that has long been the standard in the building industry. Such a move maximizes the benefit from Industry Foundation Classes and other open-standards while accelerating our ability to share and reuse the massive amounts of data generated across all parts of the building industry.

We need to encourage simple solutions while continuously developing standards that can guide a fast-changing environment where processes are neither simple nor easily defined.

Today, systems exist that offer much of this functionality. By connecting current, functional subsets of IFC with other standards and connecting loosely coupled data, such software works to support early stage planning, business decision-making, and management of lifecycle information. Data can connect from anywhere and everywhere in a mostly cloud-based environment while accommodating legacy file-centric operations that are essential to current productivity.

In this approach, end users follow the same rules that they have come to expect with other Internet-based systems. Such systems allow those with little or no technology training to experience the enhanced decision-making possibilities that BIG-BIM offers.

The buildingSMART alliance and their Thought Leadership subcommittee work to widely distribute this concept through a variety of initiatives.

Even with our day-to-day experiences on our mobile devices, most of us need to experience BIG-BIM for themselves. Without experiencing the power that comes from open-standards and cloud-based systems, few understand the potential and opportunities that such systems create.


Groups such as OpenBIM and tools such as program2BIM help the industry realize that by facilitating transparent, open workflows we can enable all to participate in BIG-BIM. Contact the buildingSMART alliance for access to their hosted GitHub, open-source prototype BIMplan Viewer concept. Also do a search for the xBIMTeam’s GitHub hosted repositories of the open-source Xbim Toolkit project.



Benefits and Savings

You will likely find that financial benefits related to little-bim fall into the category of Cost Avoidance rather than Cost Reduction. Expect the bulk of cost avoidance benefits to be during design and construction. Both cost avoidance and cost reduction benefits are to be found later in the building lifecycle.

When people first consider using BIM, they naturally seek ways to quantify the benefits and savings they will gain from using the tools and business processes that are new to them. Over the last twenty years at Design Atlantic, we have found that our customers avoid spending 8-15% on their first projects that actively use BIM in any way. On repeat engagements, cost avoidance can reduce spending as much as 35%.

Some of the reductions are real savings—lower fees, lower costs, and greater efficiency. Some reductions are in the form of extra things that get done to make the project better—improved lifecycle analysis, enhanced project management, and a better understanding of outcomes. The remainder is in the form of unspent contingency funds, fewer errors, improved compliance and lack of unplanned changes.

It is next to impossible to arrive at a scientifically validated Key Performance Indicator (or KPI) that accurately says, I did this... it saved that. There is much anecdotal evidence of the value of little-bim: early identification of system clashes that almost eliminate change orders; reduced material waste from dimensional precision; and, time savings from drawings that uniformly update because they connect to a visual relational database, are but a few areas where many have seen the benefit.

The problem with making a universal statement of benefits arise when one tries to tie them all together to create a one-size-fits-all savings formula. The industry and businesses involved are too diverse to make this practical.

Meaningful success metrics are needed to implement and sustain an effective BIG-BIM ecosystem. Do a web search to find and identify Key Performance Indicators (KPI) that allow you to measure progress, success, or failure, as you progress toward achieving your BIG-BIM strategic goals, little-bim activities, LEAN Construction, Integrated Project Delivery and many other topics. Focus on the indicators that relate to how, and where, you work in the BIG-BIM ecosystem.

As you embark on your journey toward BIG-BIM, find or create metrics that resonate with you and how you work. Create your personal set of Key Performance Indicators. Did the work get done faster, with fewer problems? Were your costs more controllable? Were your customers happier with the process? The answers to these types of questions will be the real measures of your success.

In most cases, increased analysis, better control, fewer changes and adding new services seem to fill in any price reduction. Since the goal is better outcomes, areas that once received minimal attention can now be included in your project services. Some benefits are hard to categorize. Unspent contingencies are one such. Is it cost savings or cost avoidance, when you don't spend the contingency for unplanned changes?

In whatever form reductions take, savings accrue to everyone in the project. These savings are the result of reusing information, having more and better decision-making information earlier, better first phase analysis and more accurate information during operations and maintenance.

Companies have internal metrics that track results that are important to them. Take time to decide what you want to measure. Identify the type of cost data each of your customers or stakeholders like for making better, earlier decisions. Then use this book to help create your repeatable method for creating Building Information Models that respond to their needs.

Real-World BIG-BIM

One cannot send a fax to Expedia to book an airline seat, nor is it possible to use pencil and paper to send an e-mail. Likewise, the limited tools of little-bim cannot substitute for the connection that is possible with a BIG-BIM ecosystem. The same tools that allow one to collaborate on the Internet, allow one to plan, create and manage data in real-time across the built environment lifecycle.

Theory and conjecture are immutable parts of any discussion of BIM. The possibilities are endless. It is hard to separate the real from the fiction, especially when BIG-BIM enters the picture. BIG-BIM seems elusive and aspirational. It is only natural to ask, Does BIG-BIM even exist?

Some vendors and self-proclaimed gurus make it sound like BIG-BIM will happen at some undefined future date. They would have one believe that today, only little-bim is possible. Other vendors and gurus proclaim that they have the one-and-only way to BIG-BIM. The same crowd too often equates BIG-BIM with big projects. Usually, these misconceptions occur because someone’s entire income stream comes from selling you some form of little-bim.

Until one delves into the details and looks closely, it's hard to dispute such claims. Study the issue and come to your decision about this topic. The only way to understand what BIG-BIM is about is to put your hands on BIG-BIM to explore BIG-BIM as it exists today. This book contains workflows designed to help you in your exploration.

The workflows and examples focus on using the I of BIM to manage the data generated from many different sources. By exploring the workflows, one can experience BIG-BIM for oneself. Use the workflows to understand how one might create dependable, decision-making information, when and where needed.

The workflows address topics such as:

• Creating BIG-BIM from spreadsheets.

• Generating COBie spreadsheets from a BIG-BIM model... in one step.

• Moving information and graphics from models created from spreadsheets to Revit for further development.

• Moving information and graphics from models created from Google Earth to ArchiCad or Revit for further development.

• Building data-rich lifecycle models on the web, with furniture, fixtures, and equipment, ready to use in the desktop tool of your choice.


To use the BIG-BIM workflows one needs access to a BIG-BIM Ecosystem. Go to the Recipe for Real-World BIG-BIM in the Special Supplement at the end of the book for the detailed recipe to get started.



Exercise
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Red Dots
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Today, there are few commercially available GeoDesign and BIG-BIM systems. Explore the tools that are currently available to enable web-based information exchanges among different software programs to create similar workflows to those scattered through this book.

The convergence of information from Geospatial Information Systems (GIS) and Building Information Models (BIM) has enormous implications for the future of the built environment. In the domain of geography, this convergence has been called GeoDesign or GeoBIM. In the domain of building information, it is the foundation of BIG-BIM.

The successful BIG-BIM ecosystems involve a web-based bridge (or BIG-BIM Server) to allow data sharing among software from many different disciplines. The key is focusing on software that uses an approach to data sharing that connects not just applications, but people and processes. Red Dots placed on computer maps can now connect you to the complete code for everything about the building, activities inside it and an almost infinite amount of information for use on mobile devices in real-time.

The Red Dot can lead you to a massing model that begins to represent the shape and size of a building or fleet or stack of assets related to a building—or just about anything. Click again and zoom in and the massing model can begin to represent a more realistic version of an existing or new building on a more realistic geographic representation of that place on earth.

With the proper bridges, Building Information Models landed on geospatial models become the publicly recognizable graphic interface for sharing critical information about our built environment. These interfaces exchange information and connect that information in-context.

The technology is available to create virtual images of just about anything, at any level of detail that you want to see in the real-world. Go to the Exploration with a Global Perspective in the Special Supplement to experience Red Dot models for yourself.
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Work process beginning with placemarks or Red Dots (upper left) that link to data from many trusted sources that can be mashed-up to support enterprise planning, emergency preparedness, infrastructure assessment and many other tasks. This ability to share and use data across all information domains is a model for successfully connected processes that can all start with placing a connected Red Dot on a web-based map.



Information In-Context

The concepts that drive BIG-BIM become simple when you focus on the data.

The use of loosely coupled, flexible, and scaleable approaches to web-based information sharing is not yet in widespread use in built environment technology. This method can be used to codify and connect knowledge about any subject. As an example, Expedia asks you to tell them where and when you want to travel, plus a few other preferences. Behind the scenes, they connect to the airline reservation system, the seat booking system, the hotel and car rental booking systems and more, and seconds later they feed you just the information you need to decide.

By flexibly defining how software programs can access the required data, we can enable the automation of many of the fact-based assessments that drive planning, design, construction and operations in the built environment. Professionals are becoming more attuned to the power of this type of business process.

Thinking about such systems from the traditional perspective of the building industry, this may not seem possible or practical. From the viewpoint of the Internet, such systems are a natural extension of how the construction sector has worked for a long time.

The Red Dot Model enables data from many sources to be used to leverage how you understand the world, in-context. Legacy data, data created in little-bim, sensor data, financial data and much more can be visualized using Red Dots.

Such systems form an infrastructure that enables the reuse of services, knowledge capture, universal access, and transparent best practices. This contrasts with the brittle and expensive to maintain, tightly coupled networks that have been the technology centerpieces of much of the industry’s history.

A model may be little more than a red dot on a map that someone uses to locate a restaurant. The red dot leads you to information: a menu; an automatic reservation system; a link to Facebook; a phone number; a general email address for those who prefer email, or any of hundreds of other things. Simplified interfaces are tied to multiple authoritative data sources to create value for users. Though a simplified example, BIG-BIM works much the same way.

How much energy does this building use? What spaces are available for my meeting at 1:30 PM? Where is this building and where do I park when I arrive? How much must we budget to correct deferred maintenance? I just got a pop-up informing me that my lab is at 87°F, who do I call for help?

These are the sorts of information, and much, much more that Red Dot Models make possible. The model leads to higher levels of information to quickly visualize a campus, building, space, component, or almost anything else.

Red Dot Models and similar concepts help us get our minds around how the building industry can take advantage of the world of information to manage information for the benefit of our stakeholders. They become an interface to allow you to connect information in-context to multiple massing models, and then to sketching software, before moving into more detailed design and analysis, to build greater value and benefit at each step.

By creating simplified access to data from everywhere, even realistic renderings that WOW! customers take on a new value. Images from little-bim that were little more than beautiful pictures now begin to support planning, design, manufacturing, construction, commissioning, operation and management, in ways that anyone can use.

Basic Concepts

In the past, owners have been forced to delay decisions pending better information. Or they made decisions with little or not dependable data, resulting in catastrophic, real-world failures. A BIG-BIM approach makes it possible to use information to create a virtual ecosystem where early, virtual failures show how to avoid later, real-world failures.

A focus on shared information that supports the owner’s mission through the entire lifecycle of a project requires a new way of looking at your business. Step back and look at the first-principles that drive your business.

How does your skill set and experience fit with your perception of BIM? Where can your experience have the greatest impact? Which of your internal processes and procedures map well to a BIG-BIM workflow?

How is your business affected by real-time information available on web-based mobile devices? Look at what is happening in successful management systems in parallel industries. Where have others experienced success?

Beginning in early 1997, my firm, Design Atlantic, conducted such an exploration. The outcomes led us to coin the term BIG-BIM to describe the ecosystem of processes we identified. Ultimately, we formalized the process with the goal of overcoming the shortfalls that came from doing our work the old-fashioned way. We decided to see the world for what it is, and what it can be, rather than defending what we were taught to believe.

In broad terms, we conceived a system that revolves around eight basic concepts:

1. Embrace Early Decisions: Take a decision-making focus. Jump in at the very beginning with the goal of eliminating train-wrecks later in the process. Embrace reliable decision-making information. Use technology to get a high level of quality information at the right time in the process.

2. Take the Long View: Use a systems approach. Understand that transitioning how you work is a process. One can define and manage any process, so take heart, this is possible.

3. Manage by Constraints: Constraints are anything that influences your work. Understand that you can manage complex processes by managing the constraints on your business to improve your work products. Manage the big constraints first. Cost is the key constraint to address if one wishes to manage work in the built environment.

4. Be Collaborative: Embrace free and open communications. Know that people work better and make better decisions when they are informed about what is happening. Embrace processes that bring forward all points of view and all skill sets to the table early in significant ways.

5. Adapt and Respond: No two owners (or project, lecture, process, study, replacement, etc.) is alike. Be agile and adapt each need. The system you develop (or any system) will always be in a constant state of evolution. If you are not growing, find another way to move forward.

6. Optimize Processes: No one tool can do everything needed. There is always more than one way of completing tasks. Bring the most appropriate tools and methods to bear on each task. Understand the underlying concepts behind the tools and processes and to ensure that you have the greatest opportunities to solve problems.

7. Manage Risk: Liability management is critical. Understand that by resolving issues early and proactively managing the process, you minimize your risks. Openly discuss and equitably allocate risks throughout the team. Use pain-share / gain-share concepts whenever possible.

8. Share Information: The default position is to share. Intellectual property is important, but not the priority. Share information to achieve tasks, but also share information for the good of others. Know and understand that free-flowing information is a fundamental requirement of a successful BIG-BIM ecosystem. Without shared information, BIM and connected processes will never reach their true potential.


Embrace these basic concepts and adjust them to fit your needs. With a holistic understanding and dependable information available at the right time, our customers find it easier to make correct decisions—no matter how complicated or complex.



Fresh Set of Eyes

Most people want simple and easy to use tools and processes that get the job at hand done. Smooth, precise, and straightforward-to-use technology removes people’s fears and enables change.

With a fresh set of eyes, you can see ways to help owners achieve their missions, with dramatically improved results. To do so, we must move beyond the traditional approach that we find most comfortable. The potential benefits are too great to continue as usual.

The more people struggle to maintain the status-quo, the more problems they cause. The usual ways may defer the pain, but it will not stop the inevitable transformations that are driving change today. No simple, painless fix will solve today’s economic, social, political or business problems.

Mistakes are being made by well-intentioned people trying to sustain legacy tools and processes. This is particularly the case in the world of government projects. Too many resources are used in attempts to force existing systems to do things for which they are ill-suited. Often for systems with inherent flaws that will not work in the future, no matter how much time and money is spent trying to patch the holes. Patchwork solutions designed to upgrade old and faulty systems rarely work. They cost too much and give too little. The processes used for last generation's tools are too complicated and take too long to implement. The tools they produce are not always the best way to solve today's problems. People don't have the time, the interest, or the resources to understand the complexity such tools embody. Creating ever-more-complex and feature-rich tools doesn’t solve the problem for most people. There are better and more efficient ways to succeed and become more competitive.

There are practical reasons sites such as Google+, Facebook, and Expedia became famous. They are easy to understand, simple to use and mask the underlying complexity. They overcome people’s resistance to change, and no interaction with experts is required.

[image: ]


Studies suggest that of the estimated $7.2 Trillion annual worldwide construction industry expenditures, design and construction account for only 18.2%. It is time for us to consider refocusing our attention on optimizing the remaining 81.8% which includes the parts of the industry that come before design and after construction. The $5.89 Trillion spent on disposal, acquisition, maintenance, repair, operations and recapitalization of built environment assets is where the largest opportunities for savings exist.



One can communicate one-to-one, one-to-many, and many-to-many to make things happen, no matter your skill or knowledge. The speed and extent of change have accelerated to the point that traditional approaches no longer suffice.

We no longer have the luxury to respond in traditional ways. Things change too fast. It is imperative to reconsider each part of what we do, in today’s agile, fast-paced world. The industry’s focus on design and construction is an example to consider:

Detailed design and construction make up a small percentage of the built environment, yet they receive the lion’s share of the attention. They are the favorite subjects discussed in the media and by politicians. But, most people are not directly involved in design and construction.

We must broaden our focus. Design and construction are just part of a processes that impact the wider industry. Real estate, planning, operations and maintenance, and other functions are where most people interact with the built environment. These are the places where people need easy to use access to information to create solutions to complex problems that impact the greater part of our world.

​

A New Dynamic

It is worth the time to find out why your software programs are not sharing information in ways that are useful and productive.

The next tier of dramatic improvements will take place in operations and maintenance. Recognizing the opportunities, owners are striving to become better stewards of their assets. Efficiency, performance, and resiliency are but a few of the areas where they are working to track and respond in new and better ways.

Built environments and the missions they support are in constant flux. Buildings are re-purposed, new tenants arrive, new mandates are imposed. Work is outsourced. Work is done in-house. Occupants and functions change.

New business models change which metrics take precedence. National and international policies require new and unpredictable things to be measured. Most of the changes are incremental and slow, and they sneak up on owners. Others happen in crisis mode.

Whatever the case, the process of sharing information on the web is dynamic and diverse, which is ideally suited to this circumstance; but the subject is complex, with many subtleties. The subject is complex, with many subtleties. Owners are quick to understand the potential of the benefits, but they are wary of the hype. Owners ask: Is this just another fad? What's the problem? Vendors have sold stuff like this more times than I can count and they never work out.

With the mixed-messages they receive, and technology failures they have experienced, owners are rightfully a bit jaded. All too often legacy systems are failing, and vendors are concealing the fact that their systems fall short of fulfilling the need to share information in real-time. Begin by eliminating false expectations, establishing better compliance with existing information requirements, and learning how software programs exchange data.

Case Study
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BIM–GIS–FM Fusion
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The Foundation’s study and testing confirmed their fears. Little-bim programs using file-based paradigms could not scale fast enough to meet their needs. They settled on the ONUMA System as the only option that offered the solution they needed.

What are the interesting aspects of this case study?

• Scalable, open, agile system to rapidly bimify 5,200 buildings and support a student population of 2.4 million students in 112 campuses—the largest higher education system in the world.

• All Community College facilities and GIS data now connects to Building Information Models.

• Innovations created a foundation for other solutions to follow, worldwide.

• Demonstrates the value of going big, keeping it simple, implementing in a short time, while iterating as the system grows.

Location—California, USA.

It is rare to find an owner who has created consistent data across their entire portfolio, large or small. Few have attained this goal. The Foundation for California Community Colleges (CCC) web-enabled their data to allow for real-time viewing, editing, and updating beginning in 2002, for all districts in the system. Making it a relatively easy task to mash-up GIS with BIM.

The Foundation has long advocated and used an open-standard approach to technology. When they found all the pieces to make a BIG-BIM ecosystem possible, it was time to capitalize on the fact that the Foundation’s data was maintained to enable connections. They started by formally assessing and testing the major BIM tools available.

An initial pilot of one district started in late 2010 and became the proof-of-concept to show that it is possible to link FUSION, GIS, and BIM together. Originally the next step was planned to test the system in several more districts. Due the success of the initial trials, a decision was made to go straight into the linking the college's districts at a low-level of detail. And, it worked!

There is a tremendous waste in the AECOO industry. Proprietary and expensive competing solutions create silos of disconnected information. The status-quo is software applications that do not connect.

AECOO is the biggest industry in the world, consuming more energy and resources than transportation. Even with the explosion of new technologies, the tools and processes to support this industry remain locked into traditional paradigms. Technological, cultural, legal and other barriers hamper innovation. Without rapid change to the industry, the world’s resources continue to be depleted at a much higher rate than necessary.

The interface for the College’s system presents each of the 72 Community Colleges as a placemark in Google Maps. By hovering over or clicking on a placemark the user is given links to more detailed data. The user can then ‘drill down’ from this level all the way to views of furniture and equipment.
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