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Introduction

In an ideal world, all the devices we use and all the information available would be accessible to everyone, including people with disabilities. In reality though, the ideal world is still a long way from here. For one thing, although our focus here is blindness, there are lots of other disabilities and human conditions which require different interfaces, and it is hard to imagine a world in which all the devices we use can be directly accessible to everyone. But at the same time, we have the potential to enter a truly accessible age, an age in which all technology and information can, and should, be accessible to all.

In this paper, I draw on my 30 years of experience in the IT industry, my experience of what has worked and what has not, to make observations on how we might move forward from here towards that ideal world. I am now a lawyer, though my legal career is still in its infancy. But also with a long background as a disability advocate, I see the world now as one in which disabled people can claim the right to be included in all aspects of society. Society can be fully accessible, and achieving this would benefit everyone, not just disabled people. As an engineer, I can see how it can be done, as a disabled person I can see why it must be done, and as a lawyer I understand something about the legal framework that now requires it to be done.

Seldom has mainstream computer technology ever been fully accessible. Sure, even though we will see instances in which mainstream technology can be reasonably accessible out of the box, and the various offerings from Apple with built-in Voice-Over are a good example of what can be achieved, even these devices cannot be expected to meet all the disability needs in the population. It has always been the case, and I think it will be for the foreseeable future, that our ability to utilise mainstream computer technology will depend to some extent on specialised equipment and applications working alongside that technology. So if we think of the world becoming more and more dominated by this technology, for disabled people to function effectively in that world, we will require a set of understandings or rules that determine how the specialised equipment we need can work productively with mainstream technology.

Before the IBM PC

My first real involvement with computers was when I worked as a programmer in the early 1980s. I used a Clark and Smith terminal called BrailLink as I recall, and then a VersaBraille manufactured by Telesensory Systems Incorporated. Sighted people were using equipment such as teletypewriters and the early CRT terminals, and much of what everyone did was command oriented, which means you would type in a command and the computer would then respond. In most cases, you could simply plug a braille or speech terminal in place of one of these mainstream terminals and a blind person could perform pretty much the same tasks as sighted people, and in much the same way. The "mainframe" computer, as it was often referred to, did not know or care that you might be using a different terminal.

Only a few years earlier, in the mid 1970s, I really don't know how I managed to scrape through and complete my engineering degree, with no textbooks to speak of, and relying only on a braille machine, tape recorder and volunteer readers. Just a few years later, I enjoyed the experience of being on pretty much a level playing field with my sighted colleagues. What a pity that feeling was short lived.

It is worth pausing for a moment to reflect on what allowed our adaptive technology in those days to work with mainstream computers. It was actually the humble but ubiquitous RS232 serial port, and of course the ASCII character set. Together these components made up a set of standards that would enable a wide range of computers and peripheral equipment to work together. This in my experience is the first example of blindness products working successfully to make mainstream technology accessible because the standards existed that would allow a diverse range of equipment to work together.

The IBM PC

When the IBM personal computer began to take hold, it did not take too long before screen readers also appeared that went a long way to make most PC applications accessible. In those days, it was in fact relatively easy to develop a screen reader for the IBM PC. Of course there was a lot of variation in how the different screen readers presented themselves to the user, but the core functionality was pretty much the same. They could monitor the keyboard for the keystrokes they needed so you could control the screen reader, they could monitor the area of memory set aside for the monitor and thus read the characters on the screen, and they could communicate with an internal or external device that a blind or low vision person could use such as a speech device or braille display.

At the peak of this phase, blind people could enjoy very good access to the popular mainstream applications. Word Perfect 5 and 6 were very popular amongst blind and sighted alike for word processing, as was Lotus 123 for spreadsheets, ProComm and other communications programs for bulletin boards and so on. By the early 1990s, the IBM PC with screen reader and usually some sort of speech card was widely used by numerous blind people in employment, education and even for personal use. We had good access to most mainstream applications we needed and many also had scanners and OCR software that could read printed material. This really was a golden age in terms of accessibility and productivity.

However I still reflect at times on how this came about, because it need not have happened this way. To my knowledge, there was nothing about the design of the IBM PC and the MS-DOS operating system that had any thought for accessibility to disabled people. And yet there was something about the culture of the IBM PC programming environment and the desire for a multiplicity of applications and equipment to work in that environment that allowed developers to conceive and implement what became known as the screen reader. There were numerous other brands of personal computer that did not create such a culture and which remained pretty much inaccessible to us. Looking back now, I believe it was largely a matter of chance that we were able to enjoy that era as much as we did.

Microsoft Windows

But by this time, we were aware of some newfangled applications even in the DOS world that presented themselves in such a graphical way that they wouldn't work at all with screen readers, and we began to see the first multi-tasking environments that were also too graphical to use. Thankfully we could ignore them for a while, but by the mid to late 1990s, we knew the game was up. The Windows operating system with its graphical user interface and completely different architecture was taking over. All that earlier knowledge of how to glue our adaptive technology to mainstream applications to make them accessible, all that knowledge was pretty much rendered useless. We would have to start again.

My recollection of the early days of Windows and using the screen readers that soon appeared for Windows is that it was just not a pleasant user experience. Yes we had the benefit of a multi-tasking environment, but even when it all worked, there was a real feeling of sluggishness, like wading through a swamp. But it would often and quite randomly not work properly. The screen reader would often read irrelevant information or just rubbish, or nothing at all. There were many things that could impact on the blind user's experience, such as the speed of the PC, numerous system settings that had to be set correctly, and the compatibility of the graphics card.
Nowadays PCs are a lot faster and have much more memory. The Windows operating system has matured and so too have screen readers. Generally speaking, the experience nowadays is better than it was.
But here we are, fifteen years on, and in my view the user experience we enjoy today as blind people using Windows is not as good as it should be. There are still far too many quirky problems that can crop up. You only have to sit on one or two of the many email lists that exist to give blind people a chance to ask for help to know that everyday people are experiencing far too many problems. Here is a quick snap-shot of recent messages to the GW Micro list used by numerous users of the Window-Eyes screen reader:

*  WE 7.5 failing to read number of unread messages in Outlook
*  Is anyone running in to in firefox 4 when it will throw you out of a edit box
*  I keep Outlook 2003 open all day. As soon as I open a Word document with Word 2003, We 7.5 goes wonky.
*  Every time I try to mouse through the control panel, explorer crashes, locking up the system. It's consistent too, a reboot didn't fix it. Running win7 ultimate, no service pack. Any ideas?
*  In a Word document, when I try to arrow around the text, I keep hearing a specific part of the screen, but not the text that should be spoken. Right now, it's "track changes: off, 100% Document1 Microsoft Word non-commercial use, Home." Sometimes it is other information from the bottom of the screen, like the page number. The pageup and pagedown keys are working normally right now, but sometimes they just ding. Read to end just dings.
Haven't we all experienced frustrations like these? And that is just a snapshot from one day. It's not just Window-Eyes of course. JAWS is probably still the screen reader of choice for most people, and on our assistive technology list in New Zealand, nearly every day someone somewhere will send a message about a weird error they are hearing or JAWS not reading what it should, or something doesn't work now they have upgraded to the latest version.
In the same vein, maybe it's just me but I am often amazed, when a sighted person sits down and uses my computer, how quick they are at seeing the options and deciding what to do. Yes we as blind people can learn to be reasonably productive with the applications we use most often, but when I take everything into account, I feel my end user experience as a blind person using Windows, and I still feel I am technically very capable, is probably at about 70% of that enjoyed by similar sighted people doing the same things as I usually do.
There are a number of reasons why our adaptive technology does not work as well as it should with operating systems like Windows. First, the fundamental architecture of any operating system, generally speaking, favours a particular user interface that the manufacturer perceives is what will be needed to meet the target market. Other interfaces, if they are catered for at all, are somehow glued on but are not guaranteed to be part of the core architecture. Windows, by its very design, favours the graphical user interface, and certainly to begin with, very little attention was given to the use of the keyboard on its own. For screen readers to work at all, they would sometimes have to simulate mouse movements and mouse clicks. Any miscalculation by the screen reader in this respect would of course lead to weird and sometimes unpredictable results. Another reason is just the sheer complexity of today's operating systems and what screen readers need to analyse in order to work at all. The general lust to give everyone a newer and supposedly richer visual experience seems to mean that screen readers just keep lagging a little behind the applications we need to use. Sure we can basically rely on all the most important functions working; they are after all the ones that are tested. But in my experience, you don't have to stray far off the path to fall into all sorts of traps that really, nowadays, should not be there.
There is a lesson that I think we will keep learning over and over again when it comes to accessibility of computer technology. First remember that it is the underlying operating system that creates the environment that lets applications do what they want to do, and which also lets screen readers work at all. But with few exceptions, operating systems are proprietary. Each operating system is owned by a commercial entity that develops the operating system to meet what it considers its target market to be. Presuming the operating system supports screen reading at all, as it matures, we get to the point where screen readers become reasonably productive. Then as new needs arise in the market, a corporate decision may be made to dump that operating system altogether. Symbian is a case in point; we really only had a few years to experience what Symbian-based mobile phones could do for us with a screen reader such as Talks or Mobile Speak, and then it was gone, only available on last year's models.
Cloud Computing
The next technology phase is one we are really only just entering. It is really still in its infancy so at this stage we can only make predictions as to what might happen. I am talking now about cloud computing. This latest trend is on the one hand a real worry, but on the other hand it may lead us to a real improvement in accessibility. There seem to be two fundamental ideas at work. One is that you ought to be able to do your work on any device, whether it be the writing or word processing you do, or communications such as email, phone, text messaging etc, and including your reading and entertainment. At one time you might be using a mobile device like a phone or small netbook computer, at another time you might be using something more like a home or work computer, or you might be using a new age TV that has these functions built in. The idea is that once you've logged in, you should be able to access all the things you need, including your personal information and applications. The second idea is that the device we operate is no longer actually running the applications we use or even holding our information. That is done on a server somewhere else. The device you operate is really a smart communicator. What makes it work is that it knows how to communicate with the information you need and the applications you want to run. When you use the device, it sends requests to the remote server. As responses come back, the device knows how to convey the information to you. Typically the device may use a touch and display screen, or it may have a keyboard, but in theory it could communicate through any technology with the user. In theory, the server in the cloud need not know exactly what device you are using.
The exciting thing about this trend is that if we can separate the services we need from the devices we use, it opens up a whole new way to think about accessibility of technology and information. If the server need not know or care what device you are using, then it need not know or care whether you are sighted or blind. As a person with a disability, you will need to use a device that is accessible to you, which may be a different device compared to someone else. Obviously we will still want devices to be as accessible as possible, but if we can get the world to develop this way, it also allows more specialised blindness products to work alongside other devices. So for example, I am using a Braille Sense right now to read this paper. It would be great if I could use a device like this to edit this paper which is somewhere in the cloud in the same way as if I was using a computer or iPhone or any other mainstream device to do it.
The worry arises however if services are allowed to be delivered in a way that is locked into a specific manufacturer's equipment. If we really are going to see a separation between the services and information we use on the one hand and the devices we use to access that content on the other, we must insist that the communication occurs through open standards.
So this leads me to the question: in tomorrow's world if cloud computing continues to grow as many predict, will we try to insist that all devices be accessible, and is that even feasible given the range of disability needs out there, or will it be sufficient or even preferable to have an environment in which everything we need to do is available through a range of services that we can access, either through a mainstream device that does meet our needs or through a specialised blindness device we might prefer. I believe if we adopt the approach whereby we separate the actual devices we use from the services we use, and if we agree to be bound by appropriate standards that determine how devices must communicate with services, this gives us the opportunity to really establish a framework on which we can build a truly accessible society.
Accessibility of Published Information
So what about publishing and accessibility of information? We claim the right to read and we want the same access as everyone else has to all the information the world has to offer. I feel though that we sometimes misconstrue the problem that we say prevents us from accessing all that information.
Take the relatively recent argument over the Kindle reader when it was released. There was a public outcry over its inaccessibility. But to my way of thinking, the fact that the Kindle was not or is not accessible is not important. Even if a Kindle now exists that is more accessible, that will not meet everyone's needs. No, to me, the real issue is that this is a case in which information is published through a proprietary channel that goes right to the end user's device. We must insist that the services through which published content is available are separated from the devices people use to access that content, and that the communication involved is controlled by open non-proprietary standards.
We also misconstrue the problem when we advocate for copyright exemptions. I know I may be in a minority of one when I say this, but let me tell you it is not copyright that prevents me from accessing information. What prevents me from reading what I want to read is that the publishers do not publish in a format that I can access. Advocating for a copyright exemption, it seems to me, creates an environment in which our blindness libraries can continue to let the publishers off the hook. We are sending a confused signal to the world if we do in fact want publishers to publish to us like everyone else, while at the same time advocating for an exemption that lets them off the hook if they do not.
Conclusion
In conclusion, I feel we are at a fork in the road. Tomorrow's world could become one in which all the content we want to read and the services we need to use are locked up by specific manufacturers who can deliver those services direct to the end user through secret protocols and their own devices. This is already happening in the publishing world but ultimately it could involve a whole range of services as the concept of the cloud develops. We might have laws that attempt to ensure all services are accessible, but there will always be people whose disability needs are excluded if they are simply not able to use the devices available. We will continue to be marginalised and dependent on specialised agencies to look after our information access needs.
Or we might move to a world in which the content and services we need are required by law to be available through open standards and thus can be accessed on the full range of devices available, including very specialised devices to meet specific disability needs. In this scenario, the people who publish the content or provide the services we use need not know or care whether we are sighted or blind. Obviously my hope is that society will go down this road, but I am not confident that we will.
I know from my own experience the real feeling of elation that comes from at last having the same access to information as other people enjoy. I also know the feeling of "here we go again" when something comes along to again put barriers in my way. It has been a great time to be blind. Whether it continues to be I think depends largely on the signals we send and the approach we take in pursuing our vision of a fully accessible world.
