David Isenberg comments on the Future of Technology 

I've been asked to comment on emerging big-time Internet applications and nomadic technology.  I'm not very good about predicting something I have not seen yet, but I've been having a fantasy about a particular application that I'm *sure* is going to change the world . . . if it ever materializes.

My fantasy app begins with a wireless data transceiver for cars that is integrated with a GPS and hooked to the car's On Board Diagnostic Interface to form a peer-to-peer social network for cars.  In my fantasy, devices like this in other cars exchange data about position, speed, acceleration and braking, et cetera, with mine that they've gathered from their recent travels.  The most important data exchanges are with oncoming traffic, and the most important data my car's device gives to this oncoming traffic is data it, in turn, has collected from other recently passed oncoming cars.  In this way, oncoming traffic can learn, for example, that there's a traffic jam five miles ahead.  In the same manner, the oncoming traffic tells my device that traffic in my direction, e.g., is going at speed limit for the next x miles.  In my fantasy, this system is feasible even if only a small percentage of cars have it, but as more and more cars get it, it collects denser, more meaningful samples, to build a knowledge base of recent traffic conditions, and even about alternate secondary routes.  In my fantasy, this device interfaces to cameras with image analysis software, ultrasonic distance sensors, accelerometers, thermometers and other sensors.  And, of course, the data it gathers is rendered on a map, and other useful, easy to read  

displays, and triggers speech and other audio alerts as needed.   In  

my fantasy, as more and more cars get these devices, the system also gathers meaningful data from same-direction traffic about traffic just over the horizon. It tells me the traffic just ahead is moving  

better in the right lane, or generates alerts for sudden slow-downs.   

In my fantasy, as the device matures, it gains actuators in addition to sensors, so it actually controls the car in response to the data it receives.  In my fantasy, the end result is the self-driving car, designed completely from the edge in accordance with all we know about innovation, disruptive technology and user-centered design.

Sounds good, right?  I am not optimistic that such an app will ever appear.  To get from my fantasy to an actual working system, we need a new family of devices and substantially new unlicensed wireless protocol.  In addition, there must be new human interfaces, a plausible business model, a permissive regulatory environment, and a critical mass of customers who will actually buy and install the thing in a fairly narrow window of time.  Furthermore, should the device and its business ecosystem make it over the existence threshold and begin to evolve, there must be smart decisions at every turn by each of the interested parties.

Here's a little history about applications we don't want to repeat:

In the early 1990s, when I worked at AT&T, I was an internal advocate for developing music on demand.  I foresaw Internet streaming radio

-- I called it "narrowcasting."  Initially I thought that the network protocol would be residential ISDN (Integrated Services Digital Network).  Residential ISDN never materialized.  The phone company didn't believe there was a market for residential data, so they didn't deploy ISDN.  Later, along came ATM, and again I was an internal advocate for residential ATM.  But AT&T had no stomach for brand new businesses. To be worth entering, new businesses had to be "proven" $100 million businesses in year two. In other words, AT&T believed in unicorns.

AT&T began to believe there might be money in residential digital service when people started dialing into this thing called The Internet.  In 1994 the prevailing dial-in speed was 14.4 kbit/s, and next year's crop of modems promised to run at 28.8 kbit/s.  AT&T's Bell Labs truly awesome music coding technology that could compress CD-quality audio at ten-to-one without noticeable degradation, but it ran at 384 kbit/s.  I lobbied the director of that project to try to implement this technology so it ran at next year's modem speeds.  He was opposed; he was afraid that music technology that didn't sound perfect would besmirch AT&T's name.  But after much convincing, he relented to a prototyping exerrcise.  In another two weeks, a DSP engineer had produced a 20 kbit/s music coder that sounded pretty good!  About that time, Real Audio, the first Internet streaming audio service, was announced.  Over dial-up, Real Audio could only do voice.  I told its founder, Rob Glaser about our prototype Bell Labs music coder that could run at 20 kbit/s dial-up speeds, and he came to Bell Labs to learn more.  But AT&T and Real Audio were unable to come to terms, and the deal was further complexified by the spin-out of Lucent from AT&T.  Years dragged by.  Internet access speeds increased, and other good music coders appeared.  Eventually Real Audio signed with Dolby Labs.

Meanwhile, AT&T continued to explore new music technology.  It prototyped a solid-state music player years before the iPod: the device never made it to market.  We did a little Bell Labs experiment in networked music, with a server with a couple thousand songs accessible to AT&T employees that spread like wildfire among younger set, the office staff and research assistants.  I was sure there would be a business there, but the trial was killed.

Instead, AT&T shopped its music technology to The Big Five recording companies like a drunken elephant looking for peanuts under the light.  I felt sure The Big Five would kill our efforts.  I was so opposed, I stopped participating in the project.  I thought that AT&T should act independently of the incumbents, that it should sign new  

musicians, buy rights, and create an online music business itself.   

But no.  The Big Five talked to AT&T for over two years, and never cut a deal.  I don't think AT&T earned a penny from The Big Five.  In addition, I recently found out, after I left AT&T, a couple of other internal dissidents, friends of mine, actually began an AT&T online music business like that I envisioned, signing new artists and putting their music on line.  It lasted from 1998 to 2000 before AT&T senior management -- acting decisively -- shut it down.

Meanwhile, MP3 emerged and was successful, Napster emerged and was successful, and then Apple came out with the iPod and iTunes.  These, in turn, were supported by Moore's Law, high-speed Internet access, and millions of kids for whom getting the next cool song was infinitely more important than abstract notions of intellectual property.

Remarks of David Isenberg

Let me remind you that Bell Labs has a rich history in music technology that goes far deeper than the most advanced audio coder of its time and the first iPod-like music player.  Bell Labs invented stereo recording.  It invented the integrated circuit and the first DSP.  It has contributed fundamental building blocks to amplifier and microphone technology.  And it invented and contributed to several forms of high-speed digital transmission over copper, fiber and radio.  But neither Lucent nor AT&T were able to join the online music business.

What does AT&T's experience teach about anticipating new applications?  First, I do not think it is possible for one company to create a whole new class of killer app like online music on its own, even if it owns ALL the underlying technologies.  Second, I don't think it is possible to predict very far in advance which  

companies or technology providers will participate, or how.   

Nevertheless, an emerging new class of apps can be seen miles away if you know what to look for.

Take TV.  The future of TV is arriving, and it looks disruptive.  The Official Future is one where pre-defined channels that broadcast programs in scheduled time slots.  I'm skeptical, even if the  

programs are shown on fancy flat screens with lots of dots per inch.   

If you have noticed, people will watch crummy video on postage-stamp sized screens if there's something good to watch.  I think the  

disruptive future of TV will look like audio podcasting does today.   

With podcasting, anybody can create them.  And many people do, not just people with radio experience, but anybody.  Recipients subscribe to the "feed" of regularly recurring podcasts using RSS (Really Simple Syndication).  As new podcasts become available, the RSS delivers them to your computer in faster than real time.  Then we listen to them . . . but not on our computers; instead we listen on a portable audio device.  This combination of user created content, RSS, faster-than-real-time delivery and a new kind of playback device is likely to define the future of video entertainment, and, perhaps, kill the entertainment arm of the cable companies . . . and maybe even a few big studios.

There will be other facilitatory components to it as well.  There's a new bittorrent client called Vuze, by Azureus, that is surprisingly un-geekily easy to use.  Vuze might simply be temporary, until storage and transmission catch up to the new demands of video.  But bittorrent has a nice decentralized operating model that suggests it could become a more permanent part of video entertainment architecture.  Also, I'm waiting for a better recommendation engine and display devices that don't require me to put on my glasses.  But these are just details.

What most of us won't know -- until it is too late to buy stock at the right price -- is who the key players will be or what part they'll play.

