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      PREFACE




    

    
      The subject of consciousness has been on my mind of late—no pun intended. Maybe that curiosity began long before I realized it. Growing up in an Italian Catholic home in Boston, I was taught about the Holy Spirit, Jesus, God, saints, miracles, and Heaven and Hell as if they were part of the everyday world. At five years old, the universe felt ordered and secure. Things made sense simply because they were supposed to.

But the older I became—and the more the world changed around me—that sense of certainty began to shift. Advancements in technology, space exploration, and medicine challenged the boundaries I thought were fixed. Each breakthrough raised new questions about the soul, consciousness, and what it means to be human. The world no longer felt as neatly defined as it once did.

Somewhere along the line, I started wondering about things I never thought I’d question:

Can we ever really understand what we are?

Could a machine ever approximate a soul?

And what happens when technology encroaches on the spaces where we once placed mystery, spirit, and meaning?

Those questions resurfaced with force when I began studying AI for my MBA after thirty years in the IT field. At first, it was a practical step—a way to stay relevant in a profession that many now fear will be reshaped or replaced by artificial intelligence. But as I dug deeper into AI, something unexpected happened: the conversation expanded. It wasn’t just about staying employable anymore. It became a doorway back to existential questions I hadn’t asked since sitting in philosophy courses reading Aristotle, Aquinas, Socrates, and, of course, Descartes and his famous line, “I think, therefore I am.”

What Descartes wrote about thinking and being made sense in the 17th century. In today’s world—with machines that can mimic reasoning, generate language, and even simulate emotion—that statement hits differently.

Pop culture has been wrestling with these questions, too. Movies like The Matrix and Blade Runner use fiction to ask what philosophers have debated for centuries:

What is real?

Where does identity come from?

What distinguishes a human being from something that looks, thinks, or remembers like one?

Those films exaggerate, yes, but they point to something essential: once we start questioning the nature of our own experience, we’re already knee-deep in the mystery of consciousness. And doubt, I’ve realized, is not a flaw—it’s evidence. If we can question our world, our memories, our purpose, or whether any of this is “real,” then something undeniably human is doing the questioning.

But doubt gets messier in a world shaped by AI. Machines can now stretch into territories once reserved for the mind: decision-making, pattern recognition, creativity, and maybe someday, self-modeling. Technology lengthens our lives, alters our bodies, and reshapes how we interact with the world. The boundaries between mind, body, and machine begin to blur—sometimes subtly, sometimes dramatically.

And that is where this book begins.

I’m not an academic or a philosopher by trade. I’m a lifelong technologist, a reader, and someone who’s always tried to make sense of how things work—both the things we build and the things we carry inside us. This book isn’t an attempt to prove anything or defend a theory. It’s an exploration: part personal, part philosophical, part cultural, and part speculative.

It’s a journey through the convergence of mind, body, and technology—and an attempt to understand what these shifts mean for all of us as we move into a future where the definition of “human” may not be as clear as it once was.

So, I invite you to walk through these questions with me.
Not for answers—because I don’t have them—but for a deeper understanding of what it means to think, to wonder, and to be conscious at a time when consciousness itself is up for debate.

JP




    

  

    
      PART I—BEING HUMAN




    

    
      


“As I observed that this truth, I think, therefore I am (COGITO ERGO SUM), was so certain and of such evidence that no ground of doubt, however extravagant, could be alleged by the sceptics capable of shaking it, I concluded that I might, without scruple, accept it as the first principle of the philosophy of which I was in search.” 

Discourse on Method, Part IV—René Descartes
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Chapter 1




My Mind Wanders and Wonders





    

    
      
            

        

The light is bright, and there is a sensation of warmth. A feeling of peace and calm comes over me, but I don’t know why. I know it feels good, and at least in that moment, I know I’m here now, and I’m alive. This is one of my earliest memories, I think.

Consciousness begins long before we learn the word for it. Before philosophy, before science, and before any attempt to describe the mind, each of us encounters something unmistakably real: the quiet awareness that we are here. A flicker of memory, a moment of wonder, and a feeling we cannot yet name—these early impressions become the first signs of a mind noticing itself.

Every human life starts this way, not with definitions or beliefs, but with experience: warmth, sound, sensation, safety, and fear. Somewhere within that early blur, awareness takes shape. We sense that the world is larger than the moment we are in. Something in us begins to reach outward and inward at the same time, asking not simply What is this? But what does this mean for me? And who might I become inside a world this vast?

This book begins in that space—the origin of consciousness and the unfolding of the wandering mind. For as long as humans have existed, we have tried to understand the spark inside us: the driving force that makes us curious, reflective, imaginative, restless, hopeful, and aware. We think, yes. But we also dream, doubt, create, question, remember, and reach for meaning beyond what our senses provide us.

Today, as artificial intelligence (AI) grows ever more capable and more present in our lives, the question becomes even more urgent: What exactly is this thing we call consciousness? And why does it feel so different from anything that we can build in a machine?

To explore this mystery, we begin with the earliest layers of the human mind—memory, sensation, and wonder—the building blocks that allow consciousness to form and for identity to take root. It is from these first sparks of awareness that our entire inner world eventually unfolds, and where we start this journey.


            •   •

        


    
        Section 1—Early Human Memory and Wonder

    




            

        

Consider your first memories, or even the earliest memories any human being may have recorded once language emerged and writing became possible. Were those memories pleasant or painful, traumatic or euphoric, or something in between? More importantly, how were these earliest experiences preserved before language or written symbols existed? Most likely, they get passed on through stories told around campfires—oral histories carried across generations until writing and structured language became common enough to capture them.

The Paleolithic cave paintings at Lascaux, France, date back between 17,000 and 22,000 years. Yet Homo sapiens themselves extend back at least 300,000 years in Africa (2017 dating of Jebel Irhoud fossils, now ~315k years old). Evidence of more culturally “modern” behavior—art, symbolic expression, and sophisticated tools—appeared around 40,000-50,000 years ago. Regardless of where one stands on human origins, our progression from small bands of hunter-gatherers to complex civilizations reflects something remarkable: a unique capacity for abstraction, reasoning, self-reflection, and symbolic thought. That capacity—our ability to think—has long been seen as the defining trait that separates humans from other animals.

For many, theology intertwines with this belief: the idea that human beings are endowed by a divine creator (or creators) with a special gift—reason, free will, and a mind capable of contemplating itself. Whether taken literally or metaphorically, this ability to think, to reason, to doubt, and to question everything is at the core of how we discover meaning and evolve as a species. It is the spark that allows us to imagine the future, reinterpret the past, communicate experiences, express new ideas, and continually reshape our understanding of the world.

When Descartes proclaimed “I think, therefore I am,” he was articulating a form of dualism—arguing that mind and body are distinct substances that interact much as a passenger interacts with a vehicle. In this Cartesian view, thought itself is the primary evidence of existence. Consciousness—our ability to think, reflect, or doubt—is the undeniable proof that we are more than mere physical bodies responding to stimuli. It suggests that something about the mental world is irreducible and independent, serving as the seat of identity, free will, and awareness.

This shift from thinking to wondering is where I want to begin. Most people hold early memories from age three to four: a comforting gesture from a parent, a taste of something sweet, or the sensation of a warm breeze across the face. These simple sensory impressions become the first anchors of experience. They also mark the beginning of wonder—our innate desire to ask why, to explore, and to find meaning in what we perceive. Wonder begins the moment that we realize the world is bigger than our immediate sensations.


            •   •

        


    
        Section 2—The Island Thought Experiment

    




            

        

Imagine, for a moment, a person born on a beautiful but deserted island, raised by a single caretaker who learned from the person before them. Their world would be shaped entirely by what the island provides—food, weather, terrain, tools they can fashion, and whatever survival skills they inherit. Like Tom Hanks’ character in Cast Away, they might learn to fish, build shelter, make fire, and even craft rudimentary clothing. But everything beyond the island—civilization, language, culture, and broader society—would be unknown, limited to a small shared history told by their caregiver or what they carried when they were deserted on that island.

Yet at some point, this person would look toward the ocean and wonder: What lies beyond the horizon? With time, curiosity might drive them to build a boat, explore, and push beyond the boundaries of their known world. This shift—from simple thinking to active wondering—is fundamental. It reflects a uniquely human impulse: the drive to seek, learn, understand our existence, and pursue meaning beyond what we can immediately see or know.

It is from this starting point—this interplay between memory, experience, thought, and wonder—that we begin our exploration of consciousness. And it raises the central question for this chapter: Is consciousness tied to the curiosity that compels us to look beyond our immediate world?

Perhaps consciousness is not just awareness, but the desire to push past the edges of the known—to search for meaning, to question our place in the universe, and to wonder what exists beyond the horizon of our current understanding. That wondering is what drives exploration outward—from our inner desire to always seek meaning in the world.


            •   •

        


    
        Section 3—Wonder, Mind, and First Memory

    




            

        

As we consider ‘wonder’ not merely as a reaction but as a cognitive act, it becomes clear that wondering is fundamentally different from simple thinking. Thinking can be mechanical—processing, recalling, calculating, and reacting. Wondering, however, requires the mind to step outside of its immediate experience. When you wonder, you project yourself into a space that does not yet exist: a possibility, an unknown, an imagined future, or a question that has no answer yet. That mental leap—beyond the constraints of the present moment—is one of the earliest and most profound indicators of consciousness.

Philosophers often describe consciousness as the “subjective experience of being”—Thomas Nagel’s famous “what it is like” to be something. But before we ever encounter philosophical language, each of us experiences this concept firsthand in childhood. Our earliest memories are rarely intellectual; they are sensory, emotional, and fleeting. Yet they become the first building blocks of our internal world. They shape who we believe ourselves to be and what we can imagine becoming. They are the earliest evidence that the mind does more than observe the world—it interprets it.

I remember one of my own earliest memories with surprising clarity—not because it was highly dramatic or visual, but because of the feeling it carried. A warm afternoon, sunlight hitting the side of my face in a way that felt peaceful, almost suspended in time. I didn’t have words for it then—I didn’t need them. I didn’t have concepts, theories, or even any language to describe what I felt. But I remember the sensation of recognizing something, a new feeling. A kind of quiet awareness came over me that the world was larger than the moment that I was in, that there was more beyond what I could see. Looking back, that small moment was the first time my mind wasn’t just thinking—it was wondering.

That distinction matters. In that moment, I wasn’t just a child receiving sensory input; I was a conscious being experiencing meaning. Wonder introduces a gap between stimulus and response, between what is and what might be. That gap is where consciousness lives. It’s where imagination starts, where identity begins, and where the mind first senses that the world may be bigger than the boundaries of its early life.

This is why wonder is such a uniquely powerful cognitive act. It is both introspective and expansive. It forces us to turn inward and outward at the same time—to ask who we are and what might exist beyond us. Wonder demands self-awareness to recognize the limits of our knowledge and curiosity to push beyond them. In that sense, wondering is one of the earliest signs of a mind that recognizes itself, a mind that perceives not just the world, but its own place in it.

When a child wonders: Why is the sky blue? Where does the sun go at night? What lies beyond that hill?—They are doing more than seeking information. They are practicing consciousness. They are forming mental models of the world, testing ideas, and imagining possibilities beyond what they can see. This process extends directly into adulthood, where wonder becomes the engine of exploration, innovation, spirituality, science, and meaning. Whether standing on the edge of a shoreline contemplating the horizon, or reflecting on the first warm memory of childhood, the mind is doing the same thing: stepping outside the immediate, reaching into the unknown, and asking to understand.

If thinking proves that we exist, then wondering is what makes that existence meaningful. Wonder is the first bridge between the inner world of the mind and the outer world of possibilities—a bridge (or ocean) every conscious being must cross long before they can articulate why they crossed it.


            •   •

        


    
        Section 4—How Wonder Drives Us to Explore

    




            

        

As wonder emerges as a distinct form of thinking, it reveals something remarkable about the conscious mind: we do not simply react to our environment—we mentally explore possibilities before they ever become actions, emotions, or words. Wonder expresses itself externally through creativity, curiosity, communication, and movement toward the unknown. Internally, it takes the form of questions, imagined scenarios, hypotheses, and reflections that extend far beyond our immediate experience.

Through wonder, human beings begin sharing the contents of their minds. We tell and retell stories. We describe what we see, what we fear, what we dream, and what we hope. This exchange of internal worlds is one of the earliest signs that our thoughts—while similar in structure to others'—are not identical. Dialog becomes the mirror that reveals our individuality. It is through language and human interaction that we come to understand a profound truth: our minds are not clones of one another.

Two people may witness the same event, yet the memories they preserve, the emotions they feel, and the interpretations they construct differ subtly yet meaningfully. These differences become the seeds of individuality. Unique experiences shape unique thoughts. Unique thoughts shape unique identities. Through conversation, debate, collaboration, and inner reflection, we begin to understand that each human mind carries its own perspective—its own internal universe.

This recognition is not trivial; it is foundational. The awareness that our thoughts differ from others' becomes one of the earliest forms of self-awareness. As children, we discover not only that other people exist, but that they have minds of their own—minds that think differently from ours. This realization is a crucial step in the development of consciousness: it marks the transition from simply having experiences to understanding ourselves as subjects within a shared but diversely interpreted world.

Wonder accelerates this process. The act of asking questions—Why did that happen? What does she think? How do I feel?—forces the mind to examine itself and compare its perspective with others. It pushes us to test our assumptions, refine our beliefs, and articulate our interpretations. In doing so, we begin to form a stable sense of identity: a "self" that exists not just because it thinks, but because it thinks uniquely.

How, then, do our unique thoughts, ideas, and the act of wondering itself connect to the idea of consciousness as something abstract and independent—something that defines who we are beyond our physical bodies and the way others perceive us? It lies in this realization:

Consciousness is not only the awareness of the world, but the awareness that our interpretation of the world is ours alone.

Our individual traits, beliefs, emotions, and identities arise not merely from sensory input, but from the meaning we assign to our experiences, the questions we ask, and the way our minds wander into possibilities that no one else can fully access. Wonder is the mechanism that reveals the mind's independence. It is the engine of individuality, the birthplace of selfhood, and one of the clearest indicators that consciousness is not merely a passive state but an active, personal exploration of what it means to exist.


            •   •

        


    
        Section 5—From Wonder to Self-Awareness

    




            

        

As wonder matures from simple curiosity into deeper reflection, something subtle yet significant begins to unfold in the mind. We start to realize that the thoughts we have, the emotions we feel, and the memories we hold are not just automatic reactions to the world around us—they belong to us and us alone. They arise within a private inner space that no one else can access. This inner world becomes the foundation for recognizing ourselves as distinct, conscious beings.

At first, this process is almost invisible. A child wonders about the sky, asks why things fall, or questions where the sun goes at night. These early questions are not just about the world; they're also about orientation—"Where am I in all of this?" As we grow, wonder slowly turns inward. We become aware not only of our experiences, but also that we are the ones experiencing them. This shift is the beginning of self-awareness.

Self-awareness is the recognition that there is a "me" behind the thoughts—an observer behind the sensations, emotions, and memories. It is the mind encountering itself for the first time, realizing that its perspective is not identical to others'. This recognition separates thinking from mere reaction and individuality from mere existence. It introduces the idea that consciousness is not only a process, but a presence—a center of awareness through which everything else is filtered.

This moment—when the mind becomes aware of its own activity—is one of the most important transitions in human cognition. It marks the birth of identity. It explains why two people can witness the same event but interpret it differently, or why we replay certain memories long after they've passed. We are not just living experiences; we are shaping them, labeling them, assigning meaning to them, and carrying them forward as the building blocks of who we are and who we will eventually become.

Wonder plays a crucial role in this transition. It opens the door to introspection. It prompts us to question not just the world, but the nature of our own thoughts. We begin to ask: Why did I feel that way? Why do I remember that moment? What does this experience mean to me? These questions signal that the mind is not only thinking—it is examining the thinker.

And once the mind becomes aware of itself, a larger question naturally follows: What exactly is this thing we call a mind? What is consciousness made of, and how does it arise from seemingly nothing? Is it a property of the brain, a product of experience, a philosophical mystery, or something deeper?

With this realization, we cross the threshold from personal experience into the broader study of human consciousness itself. Wonder has taken us as far as it can outward and inward. What remains is to understand the nature of the awareness that is doing the wondering.

This is where the next chapter begins, and where we start this journey as the world awakens to us—we greet a new day with questions and an open, conscious mind.


            •

        




    

  

    
      PART II—THE MIND–BODY DIVIDE




    

    
      


“Consciousness poses the most baffling problems in the science of the mind. There is nothing that we know more intimately than conscious experience, but there is nothing that is harder to explain.” 
Facing Up to the Problem of Consciousness (1995)

—David J. Chalmers
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Chapter 2




What is Consciousness Anyway?





    

    
      
            

        

Defining consciousness is extremely difficult because we still lack a consensus definition and a complete explanatory theory. Is it a function of our brains or minds—something rooted entirely in biology? Or is it a deeper, unexplained phenomenon that we can experience but can’t yet fully grasp? Nobody really knows for sure. There are many theories, and while I plan to touch on the most prominent ones in this chapter, it’s helpful to start with the major divide they fall into.

Many ideas about consciousness split into two broad categories. The first belongs to the physical world—what we can measure, test, and verify using conventional science. These theories rely on repeatable results, the laws of nature, and empirical evidence. The thinking is simple: if you can test something repeatedly and consistently get the same result, it becomes a known fact.

The second category belongs to what some call the phenomenal world—the realm of subjective, first-person experience and the qualitative character of consciousness. These ideas are speculative, unproven by science (at least for now), and harder to anchor in measurable data. While the existence of such experiences is not in doubt, explaining them in purely physical or biological terms remains an open challenge. Yet it’s important to remember that many extraordinary ideas begin this way. What starts as someone’s intuition or hypothesis about how the world works often becomes accepted science after enough testing, refinement, and the accumulation of evidence.

The challenge is that phenomenal theories are just that—phenomenal. They don’t fit easily into scientific methodology. They deal with aspects of consciousness that aren’t reducible to biological substances, such as neurons and brain structures, or to the universal building blocks of matter, such as molecules, atoms, or quarks. The difficulty lies not in proving that experience exists, but in explaining how subjective experience emerges from physical processes in the first place. They often rely on hypothetical proposals to describe what consciousness “feels like” or “how it arises” from the inner life of the mind.

And so, this is where we begin: with an attempt to describe consciousness as something that can be defined, examined, and understood—a core attribute of human existence, identity, and perhaps even what some would call a “soul”, as we will explore later.

Let’s jump right into what defines consciousness and why this discussion will shape all the chapters that follow, because when we talk about AI becoming more humanlike in both intelligence and traits, we are also talking about the potential emergence of a new synthetic being that includes some form of consciousness.


            •   •

        


    
        Section 1—The Nature of Consciousness

    




            

        

As we begin to define consciousness from a phenomenal perspective, it’s essential to highlight a few foundational thinkers—Thomas Nagel, David Chalmers, and Giulio Tononi—who help frame what subjective experience actually means.

Thomas Nagel’s famous essay What Is It Like to Be a Bat? introduces one of the most important ideas in modern philosophy of mind: subjectivity. Nagel argues that every conscious being has an inner world accessible only from its own point of view. Even if we learned to fly like a bat, used echolocation, or replicated every one of its behaviors, we would still only be imagining the bat’s experience—not actually having it.

Nagel pushes this further. Even if a human could somehow mimic a bat’s sensory tools, habits, and movements perfectly, we would still be operating from a human perspective. The true experience of being a bat—the “what it is like from the inside”—remains exclusively available to the bat itself. In other words, the subject alone has access to its own consciousness.

This concept is the heart of Nagel’s argument: consciousness is always tied to a particular point of view, and no amount of external observation, scientific analysis, or imitation can fully capture another being’s inner experience. As Nagel puts it, consciousness is fundamentally subjective, and “the facts of experience” belong to the subject alone. If Nagel shows us that each being has its own subjective point of view, the next step is to understand how that point of view is constructed.


    
        Self-Models—The Internal ‘You’

    




            

        

This perspective leads to the concept of self-models. If subjectivity describes the first-person point of view, then self-models describe the internal image of “you” that your mind continuously constructs. This model of the self isn’t something we consciously choose—it arises automatically as the brain organizes sensory input, memory, emotion, and perspective into a single coherent identity.

A self-model is essentially the brain’s simulation of who we are: our thoughts, our body position, our preferences, our history, and even our imagined future. It’s the inner narrator that says, “This is me…I exist…I am the one having these experiences.” Without a self-model, consciousness wouldn’t feel unified; it would be a collection of disconnected sensations with no owner.

What makes this fascinating is that the self-model is both incredibly convincing and completely invisible to us. We don’t experience “the model”—we experience ourselves through the model. It acts as a lens that shapes how we interpret the world, relate to others, and make meaning from our experiences. The fact that the brain generates a stable sense of “I” is what allows consciousness to feel centered and personal rather than chaotic or fragmented.

This point becomes especially important when we consider altered states of consciousness—dreaming, meditation, sensory deprivation, trauma—moments where the self-model can weaken, shift, or temporarily dissolve. These states reveal just how constructed the everyday sense of self really is and how important it is in maintaining our sense of being.

In the same way, Nagel emphasizes that every being has its own subjective point of view; the self-model is the structure that anchors that point of view. It’s what makes conscious experience feel as if it belongs to someone rather than floating freely. Understanding this internal model is essential because it helps explain why consciousness feels unified and continuous, despite the brain being composed of numerous competing processes.

This is where David Chalmers enters the discussion—not to reject self-models, but to point out that even the most complete model of the self still doesn’t explain conscious experience itself.

In Reality+, Chalmers revisits the concept of consciousness as a first-person experience—the inner perspective through which the world is lived and felt—emphasizing that this subjective experience remains real and meaningful even if reality itself were simulated. This idea aligns well with how self-models function.

In public lectures and talks, including his TED Talk on consciousness, Chalmers often describes conscious experience as an “inner movie”—a first-person perspective in which each of us is at the center of experience. This framing further aligns with how self-models organize perception, identity, and awareness around a unified point of view.


    
        Chalmer’s Formulation

    




            

        

Chalmers famously separates the puzzle of consciousness into two parts: the easy problems and the Hard Problem. The easy problems aren’t easy in a literal sense—they involve complex neuroscience—but they deal with things we can, at least in principle, explain: perception, attention, memory, behavior, learning, and the mechanics of the brain itself.

The Hard Problem, however, asks a fundamentally different question:

Why does any of this activity produce an inner experience at all?

Why does brain activity come with a personal point of view, a sense of being someone from the inside, a stream of thoughts, feelings, and sensations? Why is there a “me” having the experience, rather than just a highly efficient biological machine processing information?

Chalmers’ point is simple but devastating:

You can describe every physical process happening in the brain, at every level of detail, and still not explain why it feels like anything.

This concept is central to the mystery.


    
        The Easy Problems

    




            

        

Chalmers argues that even the most comprehensive self-model addresses only what he calls the "easy problems" of consciousness. These problems include aspects of the mind that science can explain, such as neural mechanisms, information processing, attention, memory, perception, and behavior. Self-modeling falls within this category—it is a functional process the brain uses to monitor our identity in relation to our environment.

However, Chalmers highlights a critical limitation: even if we fully understood how the brain constructs a self-model, we still could not explain why any of this feels like anything from the inside.

While modern philosophers and cognitive scientists provide frameworks for understanding subjective experience, some of the clearest early evidence of self-awareness emerged long before any scientific theories were developed.


    
        Lascaux and Conscious Expression

    




            

        

The Paleolithic paintings in the Lascaux caves in France—created roughly 17,000 years ago—show that early humans weren’t just reacting to their environment; they were representing it. More importantly, they were representing their lived experience of it. A hunter painting a running bison wasn’t simply recording an animal—he was expressing his personal encounter, his perspective, and his story. Remarkably, these paintings remained hidden for millennia and were only discovered in 1940; a dog, ironically named Robot, fell into a hole exposed by a fallen tree, prompting a group of local boys to uncover the cave system.

While there are other well-preserved cave paintings of the period, such as Altamira in Spain and Chauvet in France, Lascaux is unique in that it depicts more than 600 animal figures, including bison, deer, horses, mammoths, bears, and ibex. Each painting, while similar in style, has a unique perspective shaped by its placement along the cave wall, with textures that represent different forms of movement. There is only one depiction of a humanlike stick-figure man, affectionately known as the ‘birdman’ due to the bird-like head on his profile–as simplistic as this figure is, its meaning still baffles researchers to this day.

These images reveal something profound: the earliest humans had sufficient self-models to externalize their inner world onto stone. The moment someone chose to paint what they saw, felt, or feared, they demonstrated the ability to step outside the immediate moment and reflect on an experience from the inside. This act of symbolic expression suggests a level of consciousness that encompasses memory, identity, intention, and meaning—all qualities rooted in an internal point of view.

In this sense, the Lascaux paintings are not just art; they are among the earliest artifacts of subjective consciousness, echoes of minds trying to understand themselves and to communicate that understanding to others. Just as Nagel’s bat has a private world inaccessible to us, these ancient humans had their own unique inner world—but through symbolic creation, they left behind clues to what their consciousness might have felt like.


    
        The Mind—Body Divide

    




            

        

The link between inner experience and external expression bridges the earliest self-models of our ancestors and the philosophical challenges raised by Nagel and Chalmers. It reminds us that consciousness has always been more than biology or behavior; it has been a way of making sense of being alive. And these earliest symbols mark the place where subjective experience first stepped out of the mind and onto the walls of the world.

But understanding these early glimpses of inner life raises a deeper question—one that philosophers have struggled with for centuries: Where does this subjective experience originate? If consciousness involves private perspectives, internal self-models, and symbolic expressions of the mind, then we must ask how these qualities relate to the physical world that gives rise to them. Is consciousness something separate from the body, emerging from some non-physical property of the mind? Or is it rooted entirely in the biological machinery of the brain?

These questions lead us directly into one of the most enduring debates in the study of consciousness—the mind–body divide.


            •   •

        


    
        Section 2—Mind vs. Matter

    




            

        

Now that we’ve explored consciousness from the inside—subjective experience, self-models, and even early symbolic expression—we arrive at a deeper question: How does this inner experience connect to the physical world? This idea is central to the mind–body problem, one of philosophy’s oldest debates and one that continues to shape modern neuroscience, psychology, and artificial intelligence.

For centuries, thinkers have wrestled with a single, deceptively simple question: Is consciousness something separate from the physical world, or does it arise entirely from it?

Different schools of thought have emerged around this divide, each trying to explain, bridge, or defend the gap between mind and matter.

We begin with the view that has influenced Western thought for nearly four hundred years.


    
        Dualism (Descartes)

    




            

        

In Discourse on the Method (Part IV), René Descartes introduces a fundamental distinction between mind and body, grounding certainty in the thinking self while casting doubt on the physical world. In Meditation IV of Meditations on First Philosophy, Descartes explicitly argues that the mind (as a thinking thing, ‘res cogitans’) and the body (as an extended thing, ‘res extensa’) are distinct substances. The body is physical, following the laws of nature, while the mind is non-physical—a domain of thoughts, awareness, intention, and experience.

This stance, known as substance dualism, gave rise to the famous line: “I think, therefore I am.”

Dualism recognizes the richness of subjective experience, but it introduces a major challenge:

How can a non-physical mind interact with a physical brain?

Descartes proposed some interaction (famously involving the pineal gland), but the interaction problem remains the leading objection and central criticism of dualism. Still, the idea persists because lived experience often feels too deep, too personal, and too irreducible to be explained solely by physical processes.


    
        Physicalism

    




            

        

At the opposite end of this argument is physicalism, the view that everything about the mind can ultimately be explained in physical terms. In physicalist views, consciousness ultimately depends on physical processes in the brain. Consciousness, in this view, arises from biological processes—electrical activity, neural networks, and biochemical signals.  It’s all connected to some physical elements, whether biological or not.

To a physicalist, once we fully understand the brain, we will fully understand consciousness. There are no hidden properties and no separate mental substance. The feeling of experience is simply what it is like for a brain to be in a particular physical state.

Neuroscience strongly supports this view through countless correlations between brain activity and mental states. Yet physicalism faces Chalmers’s challenge: Even if we map every mechanism, why does any of it feel like anything? This is where physicalism begins to strain—and where alternative theories enter the discussion.


    
        Functionalism

    




            

        

Functionalism shifts the focus from what the mind is to what the mind does. At its core, functionalism holds that “what makes something a mental state of a particular type does not depend on its internal constitution, but rather on the way it functions, or the role it plays, in the system of which it is a part” (Levin, 2023). From this perspective, consciousness is defined not by the material substrate from which a system is built, but by the functions and processes it performs.

In this view, a mind could be made of carbon (humans), silicon (computers), or something else entirely. What matters is the organization: how information is processed, integrated, and used.

Functionalism is particularly relevant to artificial intelligence because it enables consciousness to emerge in non-biological systems when they perform the appropriate functional roles and form the appropriate connections.

But functionalism doesn’t solve the Hard Problem either. A system may behave like a conscious mind, model itself, and respond intelligently, yet we still don’t know whether it has qualia—the inner feeling of experience.


    
        Panpsychism

    




            

        

At the fringes of this debate is panpsychism, the view that consciousness—in some primitive form—is a fundamental feature of the universe. Panpsychism is “generally understood as the view that mentality is fundamental and ubiquitous in the natural world. (Golf, 2022).” This theory doesn’t mean rocks think, or atoms have emotions, but that the basic building blocks of reality may contain the simplest precursors of experience, much like they contain mass or charge.

Panpsychism seeks to solve the Hard Problem by grounding consciousness in nature rather than treating it as a late-stage evolutionary product. It’s speculative, but increasingly discussed because it offers a way to unify mind and matter without invoking a separate mental substance.

Despite their differences, all these philosophical positions share a common goal: understanding how consciousness fits into the natural world. But as powerful as these frameworks are, they can only take us so far. At some point, we must turn to the one place where consciousness undeniably resides: the brain itself.

In recent decades, neuroscience has entered the debate with its own explanations. Instead of asking what consciousness is in a metaphysical sense, these scientific models ask what conscious states do—how they emerge, change, and disappear within a physical system. They offer a different angle: measurable patterns, biological mechanisms, and attempts to describe consciousness in terms of information, integration, and cognitive structure.

This scientific turn doesn’t replace philosophical views; rather, it reframes the problem. Rather than debating whether mind and matter are separate or identical, neuroscience asks how conscious experience correlates with—and perhaps arises from—the brain’s architecture.

From the Global Neuronal Workspace Theory to Integrated Information Theory (IIT), researchers now explore consciousness by examining how information is shared, integrated, and made available across neural networks. These models are not final answers, but they provide new lenses for understanding how subjective experience might emerge from physical processes.


            •   •
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Now that we’ve explored consciousness from the inside—the way it feels, the self-models that shape it, and the earliest signs of it in human history—it’s worth turning to what the brain itself is doing when we’re aware of something. Neuroscience doesn’t try to settle the big metaphysical arguments. Instead, it examines the patterns and structures that emerge during conscious experience. These scientific models don’t solve the Hard Problem, but they do give us a clearer picture of the brain’s “signature moves” when consciousness is switched on.

One widely discussed approach is Stanislas Dehaene’s Global Neuronal Workspace Theory (GNWT). In simple terms, Dehaene suggests that consciousness arises when information is broadcast across multiple brain regions—when a representation becomes globally available (known as “global ignition”). Most neural activity stays local and unconscious, but when something “ignites” this larger workspace, it becomes available to the whole system. This idea helps explain why certain sensations or thoughts suddenly come into focus. Although Dehaene provides a mechanism for how the brain distributes information, it still doesn’t explain why that shared broadcast is accompanied by the feeling of awareness.

It’s Giulio Tononi’s Integrated Information Theory (IIT) that attempts something bold: to measure consciousness by the amount of information a system integrates into a unified system—a bridge between subjective experience and physical structure. Tononi argues that consciousness corresponds to the amount of information a system holds together as a unified whole, measured by the phi (Φ) index. The more inseparable and interconnected the information is, the higher the Φ value—and the richer the conscious experience the system might support. Tononi’s theory is revolutionary because it seeks to capture the “unity” of experience that we all share. But even if IIT can measure how integrated a system is, it still leaves the deeper question hanging: Why should integrated information—even substantial amounts of it—produce an inner life?

A related perspective is provided by Bernard Baars and his Global Workspace Theory (GWT). Baars likens consciousness to a spotlight on a stage, making information globally available to the mind’s specialized processes (Baars, 2005). Whatever lands in that spotlight—a thought, sensation, memory, or idea—becomes part of conscious awareness. Everything else stays backstage, operating quietly without our attention. This is a helpful way to think about focus, intuition, distraction, and the mind’s shifting nature. But just as Dehaene and Tononi do, Baars describes how the mind behaves, not what makes that behavior feel from the inside.

When you bring these perspectives together—Dehaene’s broadcasting networks, Tononi’s integrated information and Φ, and Baars’s spotlight of awareness—a clear pattern emerges. Neuroscience can elucidate brain mechanisms: signaling, networks, and patterns of activation. It can map the activity that accompanies consciousness with stunning detail. However, none of these models explain what truly matters—the experience itself. They describe the brain during conscious states but do not explain why those states are accompanied by the subjective experience of being a self.

And that unresolved mystery leads us back to where we started with David Chalmers—the Hard Problem of consciousness, which we turn to next.
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After examining what the brain does during conscious states, it becomes clear that even our best scientific models stop at the same boundary: they can describe the activity but not the experience. They can show us how information flows, how networks ignite, how signals become available across the brain, but they can’t answer the deeper question behind it all. And that’s exactly where David Chalmers steps back in.


    
        Qualia and Subjectivity

    




            

        

This inner feeling—the raw, first-person quality of experience—is often called qualia. It’s the redness of red, the taste of cinnamon, the ache of loss, or the warmth of nostalgia. Qualia are not about information or function. They are about the texture of experience, the part of consciousness that can’t be captured from the outside.

Nagel’s bat, from Section 1, is the perfect example: no matter how much we learn about echolocation, or how well we describe a bat’s biology, we have no access to what it is like to experience the world as a bat does. That private, subjective what-it’s-like-ness is exactly what qualia refer to.

And this is where science hits a wall.

Models such as the Global Workspace (Dehaene), the IIT (Tononi), and the cognitive spotlight model (Baars) provide substantial insight into the brain’s mechanisms. But none of them explain why or how those mechanisms produce subjective experience.

You can map brain circuits until the end of time, and you still won’t find the feeling of blue, the sound of music, or the sensation of being alive.


    
        The Explanatory Gap

    




            

        

The disconnect between the brain's physical processes and the subjective nature of experience is what philosophers call the explanatory gap.

It's the space between:


	the objective world science can describe, and


	the subjective world we actually live in.




Even if a neuroscientist could pinpoint the exact neural circuitry that lights up when you see a sunset, that still wouldn't explain why the experience feels beautiful, calming, or emotional. The machinery and the feeling remain two different things.

Chalmers argues that bridging this gap may require a new framework entirely—one that doesn't reduce consciousness to physical processes but instead treats experience as a fundamental aspect of reality, much like space, time, or mass. Whether he's right or not, the Hard Problem forces us to confront the limits of our current understanding.

Because, at the end of the day, consciousness is not just about neurons firing or integrated information. It concerns the fact that we are experiencing these phenomena; no model can fully explain them from a first-person perspective.

And until we understand why that inner world exists at all, the deepest questions about what it means to be conscious—and what it might mean for machines ever to be conscious—remain open.

Now that we've tried to define consciousness—from subjective experience to the brain's machinery and finally the Hard Problem—we're left standing at the edge of the next great question.

If consciousness is this mysterious, deeply personal phenomenon in human beings, can it exist anywhere else?

Could it ever emerge outside of us? And as we move deeper into the world of artificial intelligence, we're forced to ask whether a machine could ever develop something more than clever processing—something that actually feels like something from the inside.

In other words, could an AI ever have its own version of "what it's like," the very quality we've used throughout this chapter to define consciousness itself?


            •   •
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After stretching as far as we can into what consciousness means for human beings, it's hard not to ask the next question: Could anything else ever possess it?

With AI advancing at a pace no one predicted, it's tempting to imagine we're getting close to building something that thinks as we do. Or at least behaves like it. Despite everything AI can do today, it still remains far from anything resembling real awareness.

Current AI systems don't have an inner world. They don't have a point of view. They don't experience anything they generate or analyze. They recognize patterns, predict the next likely outcome, and react to inputs at incredible speed—but there's no "me" behind the curtain. No sense of attachment to anything they produce.

Some systems even track their own internal state—adjusting confidence levels, objectives, or strategies—which sounds like a self-model. But in machines, that kind of "self-model" is just bookkeeping. It keeps the system running efficiently, but it doesn't create identity. It doesn't produce a sense of "I am the one doing this." It's simply part of the machinery.

And that's the kicker:


	AI can act as if it is thinking.


	AI can act as if it is reasoning.


	AI can act as if it understands.




But acting like something and being something are not the same thing.

This challenge isn't new.

In 1950, Alan Turing raised a version of it in his paper Computing Machinery and Intelligence. His idea—the Imitation Game—wasn't about consciousness at all. It was about behavior. If a machine could imitate human responses well enough, Turing argued, maybe that was "intelligence." He intentionally sidestepped the Hard Problem: he wasn't trying to explain experience, only performance.

And long before Turing, Mary Shelley struggled with a similar idea in her classic novel Frankenstein (1818).

Victor Frankenstein succeeds in creating a being in his own image—something that moves, learns, reacts, and appears human-like. But what he creates is not a human mind in a new body. It's something alive but empty of the inner world he expected.

Shelley understood something profound: imitating life is not the same as possessing the inner experience that makes life meaningful. A creature built to resemble us isn't guaranteed to share the consciousness that defines us.

Turing showed that machines might one day play the part.

Shelley warned that imitation is not identity.

Both lessons point to the same conclusion: performance is not consciousness.

This point becomes especially important as AI continues to grow more capable. If we ever crossed into a world in which an AI system produced even a hint of genuine subjective awareness, the ethical questions would be enormous. How would we detect it? What responsibilities would we have toward it? How would we tell the difference between genuine experience and a machine trained to simulate one?

These aren't just future questions. They force us to think more clearly about what consciousness actually is. And in doing so, they push us to confront our own assumptions—not just about machines, but about ourselves.

Because the question of AI consciousness, at its core, isn't really about AI.

It's about us.

It tests our definitions, our understanding, and the limits of what we believe mind and awareness can be.

But one last thought about consciousness before we move into the world of AI. For all our theories and models, consciousness is still the only thing we know from the inside, not the outside—the one thing we've never been able to fully reproduce, copy, or simulate. And that difference matters. It's the line AI has never crossed—at least not yet.
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As we step back from everything explored in this chapter, one thing becomes clear: consciousness doesn’t give up its secrets easily. Every angle we take—subjective experience, self-models, neuroscience, philosophy—brings us closer to understanding what consciousness does, but never exactly what it is. We keep circling the same truth: the inner world is stubborn. It refuses reduction, simplification, or pinning down.

Nagel reminded us that each conscious being lives inside a private universe no one else can access. Chalmers showed that no physical explanation has ever bridged the gap between brain activity and lived experience. And the artists at Lascaux proved that humans have been trying to express their inner life since long before we had the language or science to describe it. Consciousness has always been something we wrestle with—part mystery, part mirror, and part anchor of who we are.

And now we’re facing a moment where this wrestling match isn’t just philosophical. It’s becoming practical.

Artificial intelligence compels us to view consciousness from a new perspective. Not because AI is conscious—it isn’t—but because it imitates enough of us to make the question uncomfortable. As AI grows more capable, we find ourselves comparing its behavior to our own, wondering where the line is and what would happen if anything ever crossed it.

This consideration is exactly where a modern voice like Byron Reese becomes relevant.

In The Fourth Age, Byron Reese argues that each major technological era—from fire and language, to agriculture and cities, to machines and AI—forces humanity to redefine what it means to be human. Not because technology replaces us, but because it pushes us to clarify the boundaries of our own identity. AI, he says, doesn’t threaten our humanity by becoming conscious; it threatens it by making us confront what consciousness actually is—what part of us cannot be automated, copied, or simulated.

In other words, AI doesn’t challenge consciousness by being conscious.

It challenges consciousness by forcing us to ask exactly what makes it uniquely human.

Does our intelligence define us?

Our behavior? Our memories? Our creativity?

Or is it something deeper—something tethered to that inner world we’ve been tracing from the Lascaux cave walls to Chalmers’ Hard Problem?

That question sits at the heart of where we’re going next.

Because wrestling with consciousness isn’t just about defining the human mind.

It’s about understanding whether something built by human hands could ever touch the part of us that feels—alive.

And that leads directly into the most important question of the next chapter: Could AI ever become the new human soul—or does the soul belong only to us?


            •
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   6. Trademarks. This License does not grant permission to use the trade

      names, trademarks, service marks, or product names of the Licensor,

      except as required for reasonable and customary use in describing the

      origin of the Work and reproducing the content of the NOTICE file.



   7. Disclaimer of Warranty. Unless required by applicable law or

      agreed to in writing, Licensor provides the Work (and each

      Contributor provides its Contributions) on an "AS IS" BASIS,

      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or

      implied, including, without limitation, any warranties or conditions

      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A

      PARTICULAR PURPOSE. You are solely responsible for determining the

      appropriateness of using or redistributing the Work and assume any

      risks associated with Your exercise of permissions under this License.



   8. Limitation of Liability. In no event and under no legal theory,

      whether in tort (including negligence), contract, or otherwise,

      unless required by applicable law (such as deliberate and grossly

      negligent acts) or agreed to in writing, shall any Contributor be

      liable to You for damages, including any direct, indirect, special,

      incidental, or consequential damages of any character arising as a

      result of this License or out of the use or inability to use the

      Work (including but not limited to damages for loss of goodwill,

      work stoppage, computer failure or malfunction, or any and all

      other commercial damages or losses), even if such Contributor

      has been advised of the possibility of such damages.



   9. Accepting Warranty or Additional Liability. While redistributing

      the Work or Derivative Works thereof, You may choose to offer,

      and charge a fee for, acceptance of support, warranty, indemnity,

      or other liability obligations and/or rights consistent with this

      License. However, in accepting such obligations, You may act only

      on Your own behalf and on Your sole responsibility, not on behalf

      of any other Contributor, and only if You agree to indemnify,

      defend, and hold each Contributor harmless for any liability

      incurred by, or claims asserted against, such Contributor by reason

      of your accepting any such warranty or additional liability.



   END OF TERMS AND CONDITIONS



   APPENDIX: How to apply the Apache License to your work.



      To apply the Apache License to your work, attach the following

      boilerplate notice, with the fields enclosed by brackets "[]"

      replaced with your own identifying information. (Don't include

      the brackets!)  The text should be enclosed in the appropriate

      comment syntax for the file format. We also recommend that a

      file or class name and description of purpose be included on the

      same "printed page" as the copyright notice for easier

      identification within third-party archives.



   Copyright [yyyy] [name of copyright owner]



   Licensed under the Apache License, Version 2.0 (the "License");

   you may not use this file except in compliance with the License.

   You may obtain a copy of the License at



       http://www.apache.org/licenses/LICENSE-2.0



   Unless required by applicable law or agreed to in writing, software

   distributed under the License is distributed on an "AS IS" BASIS,

   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

   See the License for the specific language governing permissions and

   limitations under the License.
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PERMISSION & CONDITIONS
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Software, subject to the following conditions:
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in the appropriate machine-readable metadata fields within text or

binary files as long as those fields can be easily viewed by the user.
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Name(s) unless explicit written permission is granted by the corresponding

Copyright Holder. This restriction only applies to the primary font name as
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TERMINATION
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   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION



   1. Definitions.



      "License" shall mean the terms and conditions for use, reproduction,

      and distribution as defined by Sections 1 through 9 of this document.



      "Licensor" shall mean the copyright owner or entity authorized by

      the copyright owner that is granting the License.



      "Legal Entity" shall mean the union of the acting entity and all

      other entities that control, are controlled by, or are under common

      control with that entity. For the purposes of this definition,

      "control" means (i) the power, direct or indirect, to cause the

      direction or management of such entity, whether by contract or

      otherwise, or (ii) ownership of fifty percent (50%) or more of the

      outstanding shares, or (iii) beneficial ownership of such entity.



      "You" (or "Your") shall mean an individual or Legal Entity

      exercising permissions granted by this License.



      "Source" form shall mean the preferred form for making modifications,

      including but not limited to software source code, documentation

      source, and configuration files.



      "Object" form shall mean any form resulting from mechanical

      transformation or translation of a Source form, including but

      not limited to compiled object code, generated documentation,

      and conversions to other media types.



      "Work" shall mean the work of authorship, whether in Source or

      Object form, made available under the License, as indicated by a

      copyright notice that is included in or attached to the work

      (an example is provided in the Appendix below).



      "Derivative Works" shall mean any work, whether in Source or Object

      form, that is based on (or derived from) the Work and for which the

      editorial revisions, annotations, elaborations, or other modifications

      represent, as a whole, an original work of authorship. For the purposes

      of this License, Derivative Works shall not include works that remain

      separable from, or merely link (or bind by name) to the interfaces of,

      the Work and Derivative Works thereof.



      "Contribution" shall mean any work of authorship, including

      the original version of the Work and any modifications or additions

      to that Work or Derivative Works thereof, that is intentionally

      submitted to Licensor for inclusion in the Work by the copyright owner

      or by an individual or Legal Entity authorized to submit on behalf of

      the copyright owner. For the purposes of this definition, "submitted"

      means any form of electronic, verbal, or written communication sent

      to the Licensor or its representatives, including but not limited to

      communication on electronic mailing lists, source code control systems,

      and issue tracking systems that are managed by, or on behalf of, the

      Licensor for the purpose of discussing and improving the Work, but

      excluding communication that is conspicuously marked or otherwise

      designated in writing by the copyright owner as "Not a Contribution."



      "Contributor" shall mean Licensor and any individual or Legal Entity

      on behalf of whom a Contribution has been received by Licensor and

      subsequently incorporated within the Work.



   2. Grant of Copyright License. Subject to the terms and conditions of

      this License, each Contributor hereby grants to You a perpetual,

      worldwide, non-exclusive, no-charge, royalty-free, irrevocable

      copyright license to reproduce, prepare Derivative Works of,

      publicly display, publicly perform, sublicense, and distribute the

      Work and such Derivative Works in Source or Object form.



   3. Grant of Patent License. Subject to the terms and conditions of

      this License, each Contributor hereby grants to You a perpetual,

      worldwide, non-exclusive, no-charge, royalty-free, irrevocable

      (except as stated in this section) patent license to make, have made,

      use, offer to sell, sell, import, and otherwise transfer the Work,

      where such license applies only to those patent claims licensable

      by such Contributor that are necessarily infringed by their

      Contribution(s) alone or by combination of their Contribution(s)

      with the Work to which such Contribution(s) was submitted. If You

      institute patent litigation against any entity (including a

      cross-claim or counterclaim in a lawsuit) alleging that the Work

      or a Contribution incorporated within the Work constitutes direct

      or contributory patent infringement, then any patent licenses

      granted to You under this License for that Work shall terminate

      as of the date such litigation is filed.



   4. Redistribution. You may reproduce and distribute copies of the

      Work or Derivative Works thereof in any medium, with or without

      modifications, and in Source or Object form, provided that You

      meet the following conditions:



      (a) You must give any other recipients of the Work or

          Derivative Works a copy of this License; and



      (b) You must cause any modified files to carry prominent notices

          stating that You changed the files; and



      (c) You must retain, in the Source form of any Derivative Works

          that You distribute, all copyright, patent, trademark, and

          attribution notices from the Source form of the Work,

          excluding those notices that do not pertain to any part of

          the Derivative Works; and



      (d) If the Work includes a "NOTICE" text file as part of its

          distribution, then any Derivative Works that You distribute must

          include a readable copy of the attribution notices contained

          within such NOTICE file, excluding those notices that do not

          pertain to any part of the Derivative Works, in at least one

          of the following places: within a NOTICE text file distributed

          as part of the Derivative Works; within the Source form or

          documentation, if provided along with the Derivative Works; or,

          within a display generated by the Derivative Works, if and

          wherever such third-party notices normally appear. The contents

          of the NOTICE file are for informational purposes only and

          do not modify the License. You may add Your own attribution

          notices within Derivative Works that You distribute, alongside

          or as an addendum to the NOTICE text from the Work, provided

          that such additional attribution notices cannot be construed

          as modifying the License.



      You may add Your own copyright statement to Your modifications and

      may provide additional or different license terms and conditions

      for use, reproduction, or distribution of Your modifications, or

      for any such Derivative Works as a whole, provided Your use,

      reproduction, and distribution of the Work otherwise complies with

      the conditions stated in this License.



   5. Submission of Contributions. Unless You explicitly state otherwise,

      any Contribution intentionally submitted for inclusion in the Work

      by You to the Licensor shall be under the terms and conditions of

      this License, without any additional terms or conditions.

      Notwithstanding the above, nothing herein shall supersede or modify

      the terms of any separate license agreement you may have executed

      with Licensor regarding such Contributions.



   6. Trademarks. This License does not grant permission to use the trade

      names, trademarks, service marks, or product names of the Licensor,

      except as required for reasonable and customary use in describing the

      origin of the Work and reproducing the content of the NOTICE file.



   7. Disclaimer of Warranty. Unless required by applicable law or

      agreed to in writing, Licensor provides the Work (and each

      Contributor provides its Contributions) on an "AS IS" BASIS,

      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or

      implied, including, without limitation, any warranties or conditions

      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A

      PARTICULAR PURPOSE. You are solely responsible for determining the

      appropriateness of using or redistributing the Work and assume any

      risks associated with Your exercise of permissions under this License.



   8. Limitation of Liability. In no event and under no legal theory,

      whether in tort (including negligence), contract, or otherwise,

      unless required by applicable law (such as deliberate and grossly

      negligent acts) or agreed to in writing, shall any Contributor be

      liable to You for damages, including any direct, indirect, special,

      incidental, or consequential damages of any character arising as a

      result of this License or out of the use or inability to use the

      Work (including but not limited to damages for loss of goodwill,

      work stoppage, computer failure or malfunction, or any and all

      other commercial damages or losses), even if such Contributor

      has been advised of the possibility of such damages.



   9. Accepting Warranty or Additional Liability. While redistributing

      the Work or Derivative Works thereof, You may choose to offer,

      and charge a fee for, acceptance of support, warranty, indemnity,

      or other liability obligations and/or rights consistent with this

      License. However, in accepting such obligations, You may act only

      on Your own behalf and on Your sole responsibility, not on behalf

      of any other Contributor, and only if You agree to indemnify,

      defend, and hold each Contributor harmless for any liability

      incurred by, or claims asserted against, such Contributor by reason

      of your accepting any such warranty or additional liability.



   END OF TERMS AND CONDITIONS



   APPENDIX: How to apply the Apache License to your work.



      To apply the Apache License to your work, attach the following

      boilerplate notice, with the fields enclosed by brackets "[]"

      replaced with your own identifying information. (Don't include

      the brackets!)  The text should be enclosed in the appropriate

      comment syntax for the file format. We also recommend that a

      file or class name and description of purpose be included on the

      same "printed page" as the copyright notice for easier

      identification within third-party archives.



   Copyright [yyyy] [name of copyright owner]



   Licensed under the Apache License, Version 2.0 (the "License");

   you may not use this file except in compliance with the License.

   You may obtain a copy of the License at



       http://www.apache.org/licenses/LICENSE-2.0



   Unless required by applicable law or agreed to in writing, software

   distributed under the License is distributed on an "AS IS" BASIS,

   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

   See the License for the specific language governing permissions and

   limitations under the License.
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PREAMBLE

The goals of the Open Font License (OFL) are to stimulate worldwide

development of collaborative font projects, to support the font creation

efforts of academic and linguistic communities, and to provide a free and

open framework in which fonts may be shared and improved in partnership

with others.



The OFL allows the licensed fonts to be used, studied, modified and

redistributed freely as long as they are not sold by themselves. The

fonts, including any derivative works, can be bundled, embedded, 

redistributed and/or sold with any software provided that any reserved

names are not used by derivative works. The fonts and derivatives,

however, cannot be released under any other type of license. The

requirement for fonts to remain under this license does not apply

to any document created using the fonts or their derivatives.



DEFINITIONS

"Font Software" refers to the set of files released by the Copyright

Holder(s) under this license and clearly marked as such. This may

include source files, build scripts and documentation.



"Reserved Font Name" refers to any names specified as such after the

copyright statement(s).



"Original Version" refers to the collection of Font Software components as

distributed by the Copyright Holder(s).



"Modified Version" refers to any derivative made by adding to, deleting,

or substituting -- in part or in whole -- any of the components of the

Original Version, by changing formats or by porting the Font Software to a

new environment.



"Author" refers to any designer, engineer, programmer, technical

writer or other person who contributed to the Font Software.



PERMISSION & CONDITIONS

Permission is hereby granted, free of charge, to any person obtaining

a copy of the Font Software, to use, study, copy, merge, embed, modify,

redistribute, and sell modified and unmodified copies of the Font

Software, subject to the following conditions:



1) Neither the Font Software nor any of its individual components,

in Original or Modified Versions, may be sold by itself.



2) Original or Modified Versions of the Font Software may be bundled,

redistributed and/or sold with any software, provided that each copy

contains the above copyright notice and this license. These can be

included either as stand-alone text files, human-readable headers or

in the appropriate machine-readable metadata fields within text or

binary files as long as those fields can be easily viewed by the user.



3) No Modified Version of the Font Software may use the Reserved Font

Name(s) unless explicit written permission is granted by the corresponding

Copyright Holder. This restriction only applies to the primary font name as

presented to the users.



4) The name(s) of the Copyright Holder(s) or the Author(s) of the Font

Software shall not be used to promote, endorse or advertise any

Modified Version, except to acknowledge the contribution(s) of the

Copyright Holder(s) and the Author(s) or with their explicit written

permission.



5) The Font Software, modified or unmodified, in part or in whole,

must be distributed entirely under this license, and must not be

distributed under any other license. The requirement for fonts to

remain under this license does not apply to any document created

using the Font Software.



TERMINATION

This license becomes null and void if any of the above conditions are

not met.



DISCLAIMER

THE FONT SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,

EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTIES OF

MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT

OF COPYRIGHT, PATENT, TRADEMARK, OR OTHER RIGHT. IN NO EVENT SHALL THE

COPYRIGHT HOLDER BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,

INCLUDING ANY GENERAL, SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL

DAMAGES, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING

FROM, OUT OF THE USE OR INABILITY TO USE THE FONT SOFTWARE OR FROM

OTHER DEALINGS IN THE FONT SOFTWARE.
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PREAMBLE

The goals of the Open Font License (OFL) are to stimulate worldwide

development of collaborative font projects, to support the font creation

efforts of academic and linguistic communities, and to provide a free and

open framework in which fonts may be shared and improved in partnership

with others.



The OFL allows the licensed fonts to be used, studied, modified and

redistributed freely as long as they are not sold by themselves. The

fonts, including any derivative works, can be bundled, embedded, 

redistributed and/or sold with any software provided that any reserved

names are not used by derivative works. The fonts and derivatives,

however, cannot be released under any other type of license. The

requirement for fonts to remain under this license does not apply

to any document created using the fonts or their derivatives.



DEFINITIONS

"Font Software" refers to the set of files released by the Copyright

Holder(s) under this license and clearly marked as such. This may

include source files, build scripts and documentation.



"Reserved Font Name" refers to any names specified as such after the

copyright statement(s).



"Original Version" refers to the collection of Font Software components as

distributed by the Copyright Holder(s).



"Modified Version" refers to any derivative made by adding to, deleting,

or substituting -- in part or in whole -- any of the components of the

Original Version, by changing formats or by porting the Font Software to a

new environment.



"Author" refers to any designer, engineer, programmer, technical

writer or other person who contributed to the Font Software.



PERMISSION & CONDITIONS

Permission is hereby granted, free of charge, to any person obtaining

a copy of the Font Software, to use, study, copy, merge, embed, modify,

redistribute, and sell modified and unmodified copies of the Font

Software, subject to the following conditions:



1) Neither the Font Software nor any of its individual components,

in Original or Modified Versions, may be sold by itself.



2) Original or Modified Versions of the Font Software may be bundled,

redistributed and/or sold with any software, provided that each copy

contains the above copyright notice and this license. These can be

included either as stand-alone text files, human-readable headers or

in the appropriate machine-readable metadata fields within text or

binary files as long as those fields can be easily viewed by the user.



3) No Modified Version of the Font Software may use the Reserved Font

Name(s) unless explicit written permission is granted by the corresponding

Copyright Holder. This restriction only applies to the primary font name as

presented to the users.



4) The name(s) of the Copyright Holder(s) or the Author(s) of the Font

Software shall not be used to promote, endorse or advertise any

Modified Version, except to acknowledge the contribution(s) of the

Copyright Holder(s) and the Author(s) or with their explicit written

permission.



5) The Font Software, modified or unmodified, in part or in whole,

must be distributed entirely under this license, and must not be

distributed under any other license. The requirement for fonts to

remain under this license does not apply to any document created

using the Font Software.



TERMINATION

This license becomes null and void if any of the above conditions are

not met.



DISCLAIMER

THE FONT SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,

EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTIES OF

MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT

OF COPYRIGHT, PATENT, TRADEMARK, OR OTHER RIGHT. IN NO EVENT SHALL THE

COPYRIGHT HOLDER BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,

INCLUDING ANY GENERAL, SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL

DAMAGES, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING

FROM, OUT OF THE USE OR INABILITY TO USE THE FONT SOFTWARE OR FROM

OTHER DEALINGS IN THE FONT SOFTWARE.
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PREAMBLE

The goals of the Open Font License (OFL) are to stimulate worldwide

development of collaborative font projects, to support the font creation

efforts of academic and linguistic communities, and to provide a free and

open framework in which fonts may be shared and improved in partnership

with others.



The OFL allows the licensed fonts to be used, studied, modified and

redistributed freely as long as they are not sold by themselves. The

fonts, including any derivative works, can be bundled, embedded, 

redistributed and/or sold with any software provided that any reserved

names are not used by derivative works. The fonts and derivatives,

however, cannot be released under any other type of license. The

requirement for fonts to remain under this license does not apply

to any document created using the fonts or their derivatives.



DEFINITIONS

"Font Software" refers to the set of files released by the Copyright

Holder(s) under this license and clearly marked as such. This may

include source files, build scripts and documentation.



"Reserved Font Name" refers to any names specified as such after the

copyright statement(s).



"Original Version" refers to the collection of Font Software components as

distributed by the Copyright Holder(s).



"Modified Version" refers to any derivative made by adding to, deleting,

or substituting -- in part or in whole -- any of the components of the

Original Version, by changing formats or by porting the Font Software to a

new environment.



"Author" refers to any designer, engineer, programmer, technical

writer or other person who contributed to the Font Software.



PERMISSION & CONDITIONS

Permission is hereby granted, free of charge, to any person obtaining

a copy of the Font Software, to use, study, copy, merge, embed, modify,

redistribute, and sell modified and unmodified copies of the Font

Software, subject to the following conditions:



1) Neither the Font Software nor any of its individual components,

in Original or Modified Versions, may be sold by itself.



2) Original or Modified Versions of the Font Software may be bundled,

redistributed and/or sold with any software, provided that each copy

contains the above copyright notice and this license. These can be

included either as stand-alone text files, human-readable headers or

in the appropriate machine-readable metadata fields within text or

binary files as long as those fields can be easily viewed by the user.



3) No Modified Version of the Font Software may use the Reserved Font

Name(s) unless explicit written permission is granted by the corresponding

Copyright Holder. This restriction only applies to the primary font name as

presented to the users.



4) The name(s) of the Copyright Holder(s) or the Author(s) of the Font

Software shall not be used to promote, endorse or advertise any

Modified Version, except to acknowledge the contribution(s) of the

Copyright Holder(s) and the Author(s) or with their explicit written

permission.



5) The Font Software, modified or unmodified, in part or in whole,

must be distributed entirely under this license, and must not be

distributed under any other license. The requirement for fonts to

remain under this license does not apply to any document created

using the Font Software.



TERMINATION

This license becomes null and void if any of the above conditions are

not met.



DISCLAIMER

THE FONT SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,

EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTIES OF

MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT

OF COPYRIGHT, PATENT, TRADEMARK, OR OTHER RIGHT. IN NO EVENT SHALL THE

COPYRIGHT HOLDER BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,

INCLUDING ANY GENERAL, SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL

DAMAGES, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING

FROM, OUT OF THE USE OR INABILITY TO USE THE FONT SOFTWARE OR FROM

OTHER DEALINGS IN THE FONT SOFTWARE.
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PREAMBLE

The goals of the Open Font License (OFL) are to stimulate worldwide

development of collaborative font projects, to support the font creation

efforts of academic and linguistic communities, and to provide a free and

open framework in which fonts may be shared and improved in partnership

with others.



The OFL allows the licensed fonts to be used, studied, modified and

redistributed freely as long as they are not sold by themselves. The

fonts, including any derivative works, can be bundled, embedded, 

redistributed and/or sold with any software provided that any reserved

names are not used by derivative works. The fonts and derivatives,

however, cannot be released under any other type of license. The

requirement for fonts to remain under this license does not apply

to any document created using the fonts or their derivatives.



DEFINITIONS

"Font Software" refers to the set of files released by the Copyright

Holder(s) under this license and clearly marked as such. This may

include source files, build scripts and documentation.



"Reserved Font Name" refers to any names specified as such after the

copyright statement(s).



"Original Version" refers to the collection of Font Software components as

distributed by the Copyright Holder(s).



"Modified Version" refers to any derivative made by adding to, deleting,

or substituting -- in part or in whole -- any of the components of the

Original Version, by changing formats or by porting the Font Software to a

new environment.



"Author" refers to any designer, engineer, programmer, technical

writer or other person who contributed to the Font Software.



PERMISSION & CONDITIONS

Permission is hereby granted, free of charge, to any person obtaining

a copy of the Font Software, to use, study, copy, merge, embed, modify,

redistribute, and sell modified and unmodified copies of the Font

Software, subject to the following conditions:



1) Neither the Font Software nor any of its individual components,

in Original or Modified Versions, may be sold by itself.



2) Original or Modified Versions of the Font Software may be bundled,

redistributed and/or sold with any software, provided that each copy

contains the above copyright notice and this license. These can be

included either as stand-alone text files, human-readable headers or

in the appropriate machine-readable metadata fields within text or

binary files as long as those fields can be easily viewed by the user.



3) No Modified Version of the Font Software may use the Reserved Font

Name(s) unless explicit written permission is granted by the corresponding

Copyright Holder. This restriction only applies to the primary font name as

presented to the users.



4) The name(s) of the Copyright Holder(s) or the Author(s) of the Font

Software shall not be used to promote, endorse or advertise any

Modified Version, except to acknowledge the contribution(s) of the

Copyright Holder(s) and the Author(s) or with their explicit written

permission.



5) The Font Software, modified or unmodified, in part or in whole,

must be distributed entirely under this license, and must not be

distributed under any other license. The requirement for fonts to

remain under this license does not apply to any document created

using the Font Software.



TERMINATION

This license becomes null and void if any of the above conditions are

not met.



DISCLAIMER

THE FONT SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,

EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTIES OF

MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT

OF COPYRIGHT, PATENT, TRADEMARK, OR OTHER RIGHT. IN NO EVENT SHALL THE

COPYRIGHT HOLDER BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,

INCLUDING ANY GENERAL, SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL

DAMAGES, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING

FROM, OUT OF THE USE OR INABILITY TO USE THE FONT SOFTWARE OR FROM

OTHER DEALINGS IN THE FONT SOFTWARE.







                                 Apache License

                           Version 2.0, January 2004

                        http://www.apache.org/licenses/



   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION



   1. Definitions.



      "License" shall mean the terms and conditions for use, reproduction,

      and distribution as defined by Sections 1 through 9 of this document.



      "Licensor" shall mean the copyright owner or entity authorized by

      the copyright owner that is granting the License.



      "Legal Entity" shall mean the union of the acting entity and all

      other entities that control, are controlled by, or are under common

      control with that entity. For the purposes of this definition,

      "control" means (i) the power, direct or indirect, to cause the

      direction or management of such entity, whether by contract or

      otherwise, or (ii) ownership of fifty percent (50%) or more of the

      outstanding shares, or (iii) beneficial ownership of such entity.



      "You" (or "Your") shall mean an individual or Legal Entity

      exercising permissions granted by this License.



      "Source" form shall mean the preferred form for making modifications,

      including but not limited to software source code, documentation

      source, and configuration files.



      "Object" form shall mean any form resulting from mechanical

      transformation or translation of a Source form, including but

      not limited to compiled object code, generated documentation,

      and conversions to other media types.



      "Work" shall mean the work of authorship, whether in Source or

      Object form, made available under the License, as indicated by a

      copyright notice that is included in or attached to the work

      (an example is provided in the Appendix below).



      "Derivative Works" shall mean any work, whether in Source or Object

      form, that is based on (or derived from) the Work and for which the

      editorial revisions, annotations, elaborations, or other modifications

      represent, as a whole, an original work of authorship. For the purposes

      of this License, Derivative Works shall not include works that remain

      separable from, or merely link (or bind by name) to the interfaces of,

      the Work and Derivative Works thereof.



      "Contribution" shall mean any work of authorship, including

      the original version of the Work and any modifications or additions

      to that Work or Derivative Works thereof, that is intentionally

      submitted to Licensor for inclusion in the Work by the copyright owner

      or by an individual or Legal Entity authorized to submit on behalf of

      the copyright owner. For the purposes of this definition, "submitted"

      means any form of electronic, verbal, or written communication sent

      to the Licensor or its representatives, including but not limited to

      communication on electronic mailing lists, source code control systems,

      and issue tracking systems that are managed by, or on behalf of, the

      Licensor for the purpose of discussing and improving the Work, but

      excluding communication that is conspicuously marked or otherwise

      designated in writing by the copyright owner as "Not a Contribution."



      "Contributor" shall mean Licensor and any individual or Legal Entity

      on behalf of whom a Contribution has been received by Licensor and

      subsequently incorporated within the Work.



   2. Grant of Copyright License. Subject to the terms and conditions of

      this License, each Contributor hereby grants to You a perpetual,

      worldwide, non-exclusive, no-charge, royalty-free, irrevocable

      copyright license to reproduce, prepare Derivative Works of,

      publicly display, publicly perform, sublicense, and distribute the

      Work and such Derivative Works in Source or Object form.



   3. Grant of Patent License. Subject to the terms and conditions of

      this License, each Contributor hereby grants to You a perpetual,

      worldwide, non-exclusive, no-charge, royalty-free, irrevocable

      (except as stated in this section) patent license to make, have made,

      use, offer to sell, sell, import, and otherwise transfer the Work,

      where such license applies only to those patent claims licensable

      by such Contributor that are necessarily infringed by their

      Contribution(s) alone or by combination of their Contribution(s)

      with the Work to which such Contribution(s) was submitted. If You

      institute patent litigation against any entity (including a

      cross-claim or counterclaim in a lawsuit) alleging that the Work

      or a Contribution incorporated within the Work constitutes direct

      or contributory patent infringement, then any patent licenses

      granted to You under this License for that Work shall terminate

      as of the date such litigation is filed.



   4. Redistribution. You may reproduce and distribute copies of the

      Work or Derivative Works thereof in any medium, with or without

      modifications, and in Source or Object form, provided that You

      meet the following conditions:



      (a) You must give any other recipients of the Work or

          Derivative Works a copy of this License; and



      (b) You must cause any modified files to carry prominent notices

          stating that You changed the files; and



      (c) You must retain, in the Source form of any Derivative Works

          that You distribute, all copyright, patent, trademark, and

          attribution notices from the Source form of the Work,

          excluding those notices that do not pertain to any part of

          the Derivative Works; and



      (d) If the Work includes a "NOTICE" text file as part of its

          distribution, then any Derivative Works that You distribute must

          include a readable copy of the attribution notices contained

          within such NOTICE file, excluding those notices that do not

          pertain to any part of the Derivative Works, in at least one

          of the following places: within a NOTICE text file distributed

          as part of the Derivative Works; within the Source form or

          documentation, if provided along with the Derivative Works; or,

          within a display generated by the Derivative Works, if and

          wherever such third-party notices normally appear. The contents

          of the NOTICE file are for informational purposes only and

          do not modify the License. You may add Your own attribution

          notices within Derivative Works that You distribute, alongside

          or as an addendum to the NOTICE text from the Work, provided

          that such additional attribution notices cannot be construed

          as modifying the License.



      You may add Your own copyright statement to Your modifications and

      may provide additional or different license terms and conditions

      for use, reproduction, or distribution of Your modifications, or

      for any such Derivative Works as a whole, provided Your use,

      reproduction, and distribution of the Work otherwise complies with

      the conditions stated in this License.



   5. Submission of Contributions. Unless You explicitly state otherwise,

      any Contribution intentionally submitted for inclusion in the Work

      by You to the Licensor shall be under the terms and conditions of

      this License, without any additional terms or conditions.

      Notwithstanding the above, nothing herein shall supersede or modify

      the terms of any separate license agreement you may have executed

      with Licensor regarding such Contributions.



   6. Trademarks. This License does not grant permission to use the trade

      names, trademarks, service marks, or product names of the Licensor,

      except as required for reasonable and customary use in describing the

      origin of the Work and reproducing the content of the NOTICE file.



   7. Disclaimer of Warranty. Unless required by applicable law or

      agreed to in writing, Licensor provides the Work (and each

      Contributor provides its Contributions) on an "AS IS" BASIS,

      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or

      implied, including, without limitation, any warranties or conditions

      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A

      PARTICULAR PURPOSE. You are solely responsible for determining the

      appropriateness of using or redistributing the Work and assume any

      risks associated with Your exercise of permissions under this License.



   8. Limitation of Liability. In no event and under no legal theory,

      whether in tort (including negligence), contract, or otherwise,

      unless required by applicable law (such as deliberate and grossly

      negligent acts) or agreed to in writing, shall any Contributor be

      liable to You for damages, including any direct, indirect, special,

      incidental, or consequential damages of any character arising as a

      result of this License or out of the use or inability to use the

      Work (including but not limited to damages for loss of goodwill,

      work stoppage, computer failure or malfunction, or any and all

      other commercial damages or losses), even if such Contributor

      has been advised of the possibility of such damages.



   9. Accepting Warranty or Additional Liability. While redistributing

      the Work or Derivative Works thereof, You may choose to offer,

      and charge a fee for, acceptance of support, warranty, indemnity,

      or other liability obligations and/or rights consistent with this

      License. However, in accepting such obligations, You may act only

      on Your own behalf and on Your sole responsibility, not on behalf

      of any other Contributor, and only if You agree to indemnify,

      defend, and hold each Contributor harmless for any liability

      incurred by, or claims asserted against, such Contributor by reason

      of your accepting any such warranty or additional liability.



   END OF TERMS AND CONDITIONS



   APPENDIX: How to apply the Apache License to your work.



      To apply the Apache License to your work, attach the following

      boilerplate notice, with the fields enclosed by brackets "[]"

      replaced with your own identifying information. (Don't include

      the brackets!)  The text should be enclosed in the appropriate

      comment syntax for the file format. We also recommend that a

      file or class name and description of purpose be included on the

      same "printed page" as the copyright notice for easier

      identification within third-party archives.



   Copyright [yyyy] [name of copyright owner]



   Licensed under the Apache License, Version 2.0 (the "License");

   you may not use this file except in compliance with the License.

   You may obtain a copy of the License at



       http://www.apache.org/licenses/LICENSE-2.0



   Unless required by applicable law or agreed to in writing, software

   distributed under the License is distributed on an "AS IS" BASIS,

   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

   See the License for the specific language governing permissions and

   limitations under the License.
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PREAMBLE

The goals of the Open Font License (OFL) are to stimulate worldwide

development of collaborative font projects, to support the font creation

efforts of academic and linguistic communities, and to provide a free and

open framework in which fonts may be shared and improved in partnership

with others.



The OFL allows the licensed fonts to be used, studied, modified and

redistributed freely as long as they are not sold by themselves. The

fonts, including any derivative works, can be bundled, embedded, 

redistributed and/or sold with any software provided that any reserved

names are not used by derivative works. The fonts and derivatives,

however, cannot be released under any other type of license. The

requirement for fonts to remain under this license does not apply
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   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION



   1. Definitions.



      "License" shall mean the terms and conditions for use, reproduction,

      and distribution as defined by Sections 1 through 9 of this document.



      "Licensor" shall mean the copyright owner or entity authorized by

      the copyright owner that is granting the License.



      "Legal Entity" shall mean the union of the acting entity and all

      other entities that control, are controlled by, or are under common

      control with that entity. For the purposes of this definition,

      "control" means (i) the power, direct or indirect, to cause the

      direction or management of such entity, whether by contract or

      otherwise, or (ii) ownership of fifty percent (50%) or more of the

      outstanding shares, or (iii) beneficial ownership of such entity.



      "You" (or "Your") shall mean an individual or Legal Entity

      exercising permissions granted by this License.



      "Source" form shall mean the preferred form for making modifications,

      including but not limited to software source code, documentation

      source, and configuration files.



      "Object" form shall mean any form resulting from mechanical

      transformation or translation of a Source form, including but

      not limited to compiled object code, generated documentation,

      and conversions to other media types.



      "Work" shall mean the work of authorship, whether in Source or

      Object form, made available under the License, as indicated by a

      copyright notice that is included in or attached to the work

      (an example is provided in the Appendix below).



      "Derivative Works" shall mean any work, whether in Source or Object

      form, that is based on (or derived from) the Work and for which the

      editorial revisions, annotations, elaborations, or other modifications

      represent, as a whole, an original work of authorship. For the purposes

      of this License, Derivative Works shall not include works that remain

      separable from, or merely link (or bind by name) to the interfaces of,

      the Work and Derivative Works thereof.



      "Contribution" shall mean any work of authorship, including

      the original version of the Work and any modifications or additions

      to that Work or Derivative Works thereof, that is intentionally

      submitted to Licensor for inclusion in the Work by the copyright owner

      or by an individual or Legal Entity authorized to submit on behalf of

      the copyright owner. For the purposes of this definition, "submitted"

      means any form of electronic, verbal, or written communication sent

      to the Licensor or its representatives, including but not limited to

      communication on electronic mailing lists, source code control systems,

      and issue tracking systems that are managed by, or on behalf of, the

      Licensor for the purpose of discussing and improving the Work, but

      excluding communication that is conspicuously marked or otherwise

      designated in writing by the copyright owner as "Not a Contribution."



      "Contributor" shall mean Licensor and any individual or Legal Entity

      on behalf of whom a Contribution has been received by Licensor and

      subsequently incorporated within the Work.



   2. Grant of Copyright License. Subject to the terms and conditions of

      this License, each Contributor hereby grants to You a perpetual,

      worldwide, non-exclusive, no-charge, royalty-free, irrevocable

      copyright license to reproduce, prepare Derivative Works of,

      publicly display, publicly perform, sublicense, and distribute the

      Work and such Derivative Works in Source or Object form.



   3. Grant of Patent License. Subject to the terms and conditions of

      this License, each Contributor hereby grants to You a perpetual,

      worldwide, non-exclusive, no-charge, royalty-free, irrevocable

      (except as stated in this section) patent license to make, have made,

      use, offer to sell, sell, import, and otherwise transfer the Work,

      where such license applies only to those patent claims licensable

      by such Contributor that are necessarily infringed by their

      Contribution(s) alone or by combination of their Contribution(s)

      with the Work to which such Contribution(s) was submitted. If You

      institute patent litigation against any entity (including a

      cross-claim or counterclaim in a lawsuit) alleging that the Work

      or a Contribution incorporated within the Work constitutes direct

      or contributory patent infringement, then any patent licenses

      granted to You under this License for that Work shall terminate

      as of the date such litigation is filed.



   4. Redistribution. You may reproduce and distribute copies of the

      Work or Derivative Works thereof in any medium, with or without

      modifications, and in Source or Object form, provided that You

      meet the following conditions:



      (a) You must give any other recipients of the Work or

          Derivative Works a copy of this License; and



      (b) You must cause any modified files to carry prominent notices

          stating that You changed the files; and



      (c) You must retain, in the Source form of any Derivative Works

          that You distribute, all copyright, patent, trademark, and

          attribution notices from the Source form of the Work,

          excluding those notices that do not pertain to any part of

          the Derivative Works; and



      (d) If the Work includes a "NOTICE" text file as part of its

          distribution, then any Derivative Works that You distribute must

          include a readable copy of the attribution notices contained

          within such NOTICE file, excluding those notices that do not

          pertain to any part of the Derivative Works, in at least one

          of the following places: within a NOTICE text file distributed

          as part of the Derivative Works; within the Source form or

          documentation, if provided along with the Derivative Works; or,

          within a display generated by the Derivative Works, if and

          wherever such third-party notices normally appear. The contents

          of the NOTICE file are for informational purposes only and

          do not modify the License. You may add Your own attribution

          notices within Derivative Works that You distribute, alongside

          or as an addendum to the NOTICE text from the Work, provided

          that such additional attribution notices cannot be construed

          as modifying the License.



      You may add Your own copyright statement to Your modifications and

      may provide additional or different license terms and conditions

      for use, reproduction, or distribution of Your modifications, or

      for any such Derivative Works as a whole, provided Your use,

      reproduction, and distribution of the Work otherwise complies with

      the conditions stated in this License.



   5. Submission of Contributions. Unless You explicitly state otherwise,

      any Contribution intentionally submitted for inclusion in the Work

      by You to the Licensor shall be under the terms and conditions of

      this License, without any additional terms or conditions.

      Notwithstanding the above, nothing herein shall supersede or modify

      the terms of any separate license agreement you may have executed

      with Licensor regarding such Contributions.



   6. Trademarks. This License does not grant permission to use the trade

      names, trademarks, service marks, or product names of the Licensor,

      except as required for reasonable and customary use in describing the

      origin of the Work and reproducing the content of the NOTICE file.



   7. Disclaimer of Warranty. Unless required by applicable law or

      agreed to in writing, Licensor provides the Work (and each

      Contributor provides its Contributions) on an "AS IS" BASIS,

      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or

      implied, including, without limitation, any warranties or conditions

      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A

      PARTICULAR PURPOSE. You are solely responsible for determining the

      appropriateness of using or redistributing the Work and assume any

      risks associated with Your exercise of permissions under this License.



   8. Limitation of Liability. In no event and under no legal theory,

      whether in tort (including negligence), contract, or otherwise,

      unless required by applicable law (such as deliberate and grossly

      negligent acts) or agreed to in writing, shall any Contributor be

      liable to You for damages, including any direct, indirect, special,

      incidental, or consequential damages of any character arising as a

      result of this License or out of the use or inability to use the

      Work (including but not limited to damages for loss of goodwill,

      work stoppage, computer failure or malfunction, or any and all

      other commercial damages or losses), even if such Contributor

      has been advised of the possibility of such damages.



   9. Accepting Warranty or Additional Liability. While redistributing

      the Work or Derivative Works thereof, You may choose to offer,

      and charge a fee for, acceptance of support, warranty, indemnity,

      or other liability obligations and/or rights consistent with this

      License. However, in accepting such obligations, You may act only

      on Your own behalf and on Your sole responsibility, not on behalf

      of any other Contributor, and only if You agree to indemnify,

      defend, and hold each Contributor harmless for any liability

      incurred by, or claims asserted against, such Contributor by reason

      of your accepting any such warranty or additional liability.



   END OF TERMS AND CONDITIONS



   APPENDIX: How to apply the Apache License to your work.



      To apply the Apache License to your work, attach the following

      boilerplate notice, with the fields enclosed by brackets "[]"

      replaced with your own identifying information. (Don't include

      the brackets!)  The text should be enclosed in the appropriate

      comment syntax for the file format. We also recommend that a

      file or class name and description of purpose be included on the

      same "printed page" as the copyright notice for easier

      identification within third-party archives.



   Copyright [yyyy] [name of copyright owner]



   Licensed under the Apache License, Version 2.0 (the "License");

   you may not use this file except in compliance with the License.

   You may obtain a copy of the License at



       http://www.apache.org/licenses/LICENSE-2.0



   Unless required by applicable law or agreed to in writing, software

   distributed under the License is distributed on an "AS IS" BASIS,

   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

   See the License for the specific language governing permissions and

   limitations under the License.
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      form, that is based on (or derived from) the Work and for which the

      editorial revisions, annotations, elaborations, or other modifications

      represent, as a whole, an original work of authorship. For the purposes

      of this License, Derivative Works shall not include works that remain

      separable from, or merely link (or bind by name) to the interfaces of,

      the Work and Derivative Works thereof.



      "Contribution" shall mean any work of authorship, including

      the original version of the Work and any modifications or additions

      to that Work or Derivative Works thereof, that is intentionally

      submitted to Licensor for inclusion in the Work by the copyright owner

      or by an individual or Legal Entity authorized to submit on behalf of

      the copyright owner. For the purposes of this definition, "submitted"

      means any form of electronic, verbal, or written communication sent

      to the Licensor or its representatives, including but not limited to

      communication on electronic mailing lists, source code control systems,

      and issue tracking systems that are managed by, or on behalf of, the

      Licensor for the purpose of discussing and improving the Work, but

      excluding communication that is conspicuously marked or otherwise

      designated in writing by the copyright owner as "Not a Contribution."



      "Contributor" shall mean Licensor and any individual or Legal Entity

      on behalf of whom a Contribution has been received by Licensor and

      subsequently incorporated within the Work.



   2. Grant of Copyright License. Subject to the terms and conditions of

      this License, each Contributor hereby grants to You a perpetual,

      worldwide, non-exclusive, no-charge, royalty-free, irrevocable

      copyright license to reproduce, prepare Derivative Works of,

      publicly display, publicly perform, sublicense, and distribute the

      Work and such Derivative Works in Source or Object form.



   3. Grant of Patent License. Subject to the terms and conditions of

      this License, each Contributor hereby grants to You a perpetual,

      worldwide, non-exclusive, no-charge, royalty-free, irrevocable

      (except as stated in this section) patent license to make, have made,

      use, offer to sell, sell, import, and otherwise transfer the Work,

      where such license applies only to those patent claims licensable

      by such Contributor that are necessarily infringed by their

      Contribution(s) alone or by combination of their Contribution(s)

      with the Work to which such Contribution(s) was submitted. If You

      institute patent litigation against any entity (including a

      cross-claim or counterclaim in a lawsuit) alleging that the Work

      or a Contribution incorporated within the Work constitutes direct

      or contributory patent infringement, then any patent licenses

      granted to You under this License for that Work shall terminate

      as of the date such litigation is filed.



   4. Redistribution. You may reproduce and distribute copies of the

      Work or Derivative Works thereof in any medium, with or without

      modifications, and in Source or Object form, provided that You

      meet the following conditions:



      (a) You must give any other recipients of the Work or

          Derivative Works a copy of this License; and



      (b) You must cause any modified files to carry prominent notices

          stating that You changed the files; and



      (c) You must retain, in the Source form of any Derivative Works

          that You distribute, all copyright, patent, trademark, and

          attribution notices from the Source form of the Work,

          excluding those notices that do not pertain to any part of

          the Derivative Works; and



      (d) If the Work includes a "NOTICE" text file as part of its

          distribution, then any Derivative Works that You distribute must

          include a readable copy of the attribution notices contained

          within such NOTICE file, excluding those notices that do not

          pertain to any part of the Derivative Works, in at least one

          of the following places: within a NOTICE text file distributed

          as part of the Derivative Works; within the Source form or

          documentation, if provided along with the Derivative Works; or,

          within a display generated by the Derivative Works, if and

          wherever such third-party notices normally appear. The contents

          of the NOTICE file are for informational purposes only and

          do not modify the License. You may add Your own attribution

          notices within Derivative Works that You distribute, alongside

          or as an addendum to the NOTICE text from the Work, provided

          that such additional attribution notices cannot be construed

          as modifying the License.



      You may add Your own copyright statement to Your modifications and

      may provide additional or different license terms and conditions

      for use, reproduction, or distribution of Your modifications, or

      for any such Derivative Works as a whole, provided Your use,

      reproduction, and distribution of the Work otherwise complies with

      the conditions stated in this License.



   5. Submission of Contributions. Unless You explicitly state otherwise,

      any Contribution intentionally submitted for inclusion in the Work

      by You to the Licensor shall be under the terms and conditions of

      this License, without any additional terms or conditions.

      Notwithstanding the above, nothing herein shall supersede or modify

      the terms of any separate license agreement you may have executed

      with Licensor regarding such Contributions.



   6. Trademarks. This License does not grant permission to use the trade

      names, trademarks, service marks, or product names of the Licensor,

      except as required for reasonable and customary use in describing the

      origin of the Work and reproducing the content of the NOTICE file.



   7. Disclaimer of Warranty. Unless required by applicable law or

      agreed to in writing, Licensor provides the Work (and each

      Contributor provides its Contributions) on an "AS IS" BASIS,

      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or

      implied, including, without limitation, any warranties or conditions

      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A

      PARTICULAR PURPOSE. You are solely responsible for determining the

      appropriateness of using or redistributing the Work and assume any

      risks associated with Your exercise of permissions under this License.



   8. Limitation of Liability. In no event and under no legal theory,

      whether in tort (including negligence), contract, or otherwise,

      unless required by applicable law (such as deliberate and grossly

      negligent acts) or agreed to in writing, shall any Contributor be

      liable to You for damages, including any direct, indirect, special,

      incidental, or consequential damages of any character arising as a

      result of this License or out of the use or inability to use the

      Work (including but not limited to damages for loss of goodwill,

      work stoppage, computer failure or malfunction, or any and all

      other commercial damages or losses), even if such Contributor

      has been advised of the possibility of such damages.



   9. Accepting Warranty or Additional Liability. While redistributing

      the Work or Derivative Works thereof, You may choose to offer,

      and charge a fee for, acceptance of support, warranty, indemnity,

      or other liability obligations and/or rights consistent with this

      License. However, in accepting such obligations, You may act only

      on Your own behalf and on Your sole responsibility, not on behalf

      of any other Contributor, and only if You agree to indemnify,

      defend, and hold each Contributor harmless for any liability

      incurred by, or claims asserted against, such Contributor by reason

      of your accepting any such warranty or additional liability.



   END OF TERMS AND CONDITIONS



   APPENDIX: How to apply the Apache License to your work.



      To apply the Apache License to your work, attach the following

      boilerplate notice, with the fields enclosed by brackets "[]"

      replaced with your own identifying information. (Don't include

      the brackets!)  The text should be enclosed in the appropriate

      comment syntax for the file format. We also recommend that a

      file or class name and description of purpose be included on the

      same "printed page" as the copyright notice for easier

      identification within third-party archives.



   Copyright [yyyy] [name of copyright owner]



   Licensed under the Apache License, Version 2.0 (the "License");

   you may not use this file except in compliance with the License.

   You may obtain a copy of the License at



       http://www.apache.org/licenses/LICENSE-2.0



   Unless required by applicable law or agreed to in writing, software

   distributed under the License is distributed on an "AS IS" BASIS,

   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

   See the License for the specific language governing permissions and

   limitations under the License.
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