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Good morning ladies and gentlemen. 
It is a great honor for me to speak to all of you today and my thanks goes to the organizers of the ACT Seminar for giving me a chance. I hope to share with you some of my thoughts on Trends in Infocomm. 
Infocomm covers three industries: Computer, Telecommunication and Internet. The presentation is slated towards Internet more then the other two. However, it should not affect the essence of my message and I will explain why later.
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Before I start, I was reminded that I must have a disclaimer: “Any ideas, concepts or opinions expressed here are my own and may or may not reflect the opinions of Infocomm Development Authority or any other organizations I am affiliated with”. 
So if you are looking for IDA position, it is not in these charts. Let me know and I put you in touch with the right person. 
Let’s start, by looking at a bit of history.
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The First Industry Revolution started with James Watt’s invention of steam engine in 1770s. Immediately, it has enormous impact. When it is used to spin cotton in 1780s, production of cotton increase 150 times and the prices falls by 90% within 50 years. The productivity gains are not limited to cotton production but also every major goods. Paper, glasses, leathers, bricks, etc is used to be produced by traditional artisan are now produced by factories with unskilled workers.

The Second Industry Revolution started with the invention of Railway and telegraph in 1820s. This together, with the need to transport the goods produced by factories from the first revolution fueled a massive railway boom in 1850s. Governments using public funds and privates companies started building of miles and miles of railway but the bubble burst in the late 19th century. Nevertheless, despite the burst, the innovation in railway did not stop then.
The Information Revolution also comes in two cycles. The first one started with the invention of computer in 1940s. Like the First Industry Revolution, computer resulted in productivity gain in all major industry, from banking to finance, manufacturing to construction. These days, it is impossible to find an industry which have not utilized computer in some ways. White collar knowledge workers replaced blue collar unskilled workers.
But the most significant development in the Information Revolution did not come until 1960s with ARPANet or Advance Research Project Agency Network. Although funded by a US military agency, it is geared towards research on communication. ARPANet was then used by the academic and researchers that become the “Information Superhighway” in 1990s, a term we used to refer to Internet.
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Like the Railway, we also went through a massive boom in the 90s and also the burst. The AMEX Internet Index went up nearly 20 times in just two years, and just when we thinking “This is going to last forever!” it comes back crashing down to 50 points back to square one. “Oh, it is the end of the Internet”. “IT doesn’t matter” declared Nicholas Carr in his controversial Harvard Business Review article. 
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Yet, if we look at the number of hosts on the Internet, it has grown steadily from 60M host in 2000 to nearly 170M hosts now. That is nearly 300% growth! Internet Burst? 
Let’s look at another chart. It is estimated there are 450M people on the Internet in 2000 and the latest estimate is 600M of which 180M in Asia. That is 50M people getting online per year for the last three year. Hmm, Internet burst?
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So that is just Internet. But what about the telecommunication industry? I mean, they are really suffering for the last few years haven’t they?
Economist published an article recently on telecomm crisis: Look carefully; mobile, fixed line, internet and overall revenue has actually increased in the last few years. So “Crisis? What Crisis?”

Of course, when they (telco) say there is a crisis, they are referring to their stock price. To be fair, it is not all just in the stock price. The heavy competition and over investments in infrastructure in anticipation of the demand from the Internet did not come. Cut throat competition forces wholesale prices to drop like dead pigeons and some of them even bankrupt. It is a difficult time. 
But it is important to note that the Infocomm Industry as a whole, has grow despite these so-called “crisis years”.
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Industry and Information Revolutions have many things in common. Both resulted in productivity gain across all industry by many factors. Both went through a boom and burst. So take our lesson from the Railway history: In 1860s, train can travel at 30km/hr. Now we have Shinkansen which travels 300km/hr. Look at the Internet we can now, where will we be in 2100?

So shall we try predicting the Internet? I mean, HP has their Cool Town vision and Samsung’s Digital Home. But if you see all the various “visions” from different companies, all of them sound so similar that makes you wonder if they use the same consultant to write their visions. John Patrick, former Chief Internet Officer in IBM, summaries them in his book “Net Attitude” in just seven simple concepts: “Fast, Always On, Everywhere, Natural, Intelligent, Easy and Trusted”. 
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In the short run, I don’t think Patrick is too far off the mark. But in the long run, I think the Internet of the future will be beyond any of the possible imagination we have now. 
Why so? There are three factors.

The first one and most important is the Generation Revolution. We have to look at the Next Generation or N-Gen, who are born after the 80s. I like to call them the “Nintendo Generation” because they grew up playing Nintendo. They are really special: the first generation that grow up with using digital technologies. And in the future, they are going to be in charge, not us. Because of the differences of our background and them, it is not possible for us to envision how they going to use the technologies in future.
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I remember when I first used Internet and logon to Internet chatroom IRC, I go “Wow! How do they hook up all these computers together on the worldwide network”. Now, my younger friends go to Internet chatroom and goes “Wow! There are so many people I can talk to here!” I don’t pick up the phone and be amazed at the Plain Old Telephone Network that enables my call to my friends. To me, it is just a communication tool. Likewise, to them, the Internet is just a communication tool. 
I also know many older friends who refused to learn about computers. But kids a quarter their age knows more about the computer then them. 
Many countries have “computerization program” to teach their workers on how to use the computer. Educators used to talk about the importance of learning how to use the computer in school. Now, they are looking at how to use computer to aid teaching because you can assume the kids knows about the computer. And it is a big change because things get exciting when you stop learning about them and start using them as a tool. 
Speaking about educators, there is one significant change which will really disrupt the Asian culture. For many of us, the teacher, the sensei, is the unquestionable authority in everything. Yet, when it comes to technology, students know more about it then the teacher. You want to know the latest gadgets? Grab a teenager and ask them. In fact, it is common to see teacher asking their students about technologies. 
They also used these advance technology very easily. Few weeks ago, I spoke to a group of young people about a very interesting peer-to-peer application called threedegree and guess what, they instant message me using threedegree the next day. I couldn’t imagining my mom trying to install the threedegree. I probably have to guide her step by step.
Now, I am not trying to be disrespectful to my mom or any of the elders here. I am trying to explain a big generation gap between the N-Gen and us, and the difference is more then our view of the world.
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The second factor is Convergence. Convergence is a very confusing term as there are many types of convergences: Device convergence, for example, taking a normal mobile phone and PDA and CD player and combined them into a phone which is a PDA, Phone and MP3 player. There is also media convergence where movie, video, televisions, music, radio and converged into data which is primarily the Internet to be delivered to an IP device. We also have wired and wireless convergence but that’s a story for another day. Regardless of what convergence we talk about, the end device is likely to be an IP device. Many applications we can think of requires some form of communication, be it a fridge using the phone to send me a message because I run out of beer or my teapot talking to my cup to tell my cup to warm up my tea and these will be done using Internet Protocol. 
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Why not any thing else? It is moot. Anyone building any devices to communication to each another will use Internet Protocol. That is a given. The only argument is what should be the higher level communication protocol to use.

Is that a good sign? I mean, we have the traditional telco with their “smart network, and dumb device” philosophy on one hand, and Internet with the “dumb network, smart device” philosophy on the other. Oh let me explain a bit more on this before I move on.
You all have phone at home right? You pick it up, press some button. The phone sends the signal to some local switch and the switch will do the magic to connect you. Your phone, is basically a dumb device. The voice network is smart…it not only knows how to established call, it build in quality of service, intelligent network switching should when connection get lost. But you get your clear voice, because the network assumed 64kbps stream, and every portion of the network is designed to give you this 64kbps. Once in a while, the network couldn’t handle it, well, it drop your call. You redial and that’s all.
On the other side, Internet is really dumb. The network only knows IP packets and where it wants to go. It does not know what application is running on top of it. It could be voice call, video streaming, web surfing, etc, and it does not matter to the network. Your end-device is the one have all the intelligent to handle all the different applications. Your applications send one packet to so-and-so, the network delivers it for you. Sometimes it get lost, and you need to retransmit, sometimes you don’t. What happened in your voice call? Well, if packet loses is high, you get poor quality, but you don’t get dropped. Is this better then TDM/telco network? Well, in user perception, the former is better and perception is everything.
So when these two sides are going to come together, are they going to converge or are they going to collide? Well, you putting two extremely different opinionated groups together and you expect them to play nice?  

But we know the right hand side is winning the war. The dumb network, or data network is growing very fast in the last few years. In fact, AT&T network now carries 8:1 data to voice ratio and they begin to ask “Why are we even having our voice network?” So guess what? They’re going to invest 3B USD in the next three years to build an all-IP network in their core. This is the movement towards the “Next Generation Network” which many of you might have heard from the vendor. Yes, it is coming.
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The third, but not the least factor, is surprising the Internet boom and burst itself. 
With the boom, there is a rush to build all sort of Internet infrastructure, be it core network, edge network, last mile.
So much of it been build and we have way too much overcapacity. And what happened now is many of them have crashed and burned. Those survived slashed their prices drastically. I can’t discuss the exact statistic but in Singapore, the wholesale bandwidth price has dropped by 300% to 500% in just the last two years!

And when things come so cheap, and lots of it, a lot more companies is going to start building and offers interesting services. As the prices dropped and with more services, more people will use these new services that need more bandwidth. And so on. The boom day analysts probably got the size of the effect right, but they got the timing totally wrong. It takes time for the industry to grow.
So knowing these, how can we prepare for it?
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Learn from the N-Gen. They hold the key to the future of the technologies.
They are the one in the future who will invent new technologies, innovate new services, and more importantly, they going to use these technologies and services. They are the future. And we are not. So listen and learn from them.

This is easier said then done. I mean, it is hard for elders to listen to younger people. But there are many successful companies who do so and did it successfully. General Electric (GE) has a program where they have young interim attached to senior management to teach them about Internet and technologies. Now, they have the one of the most successful B2B business. IBM has a program where they put interim together and let them create products without someone from higher management to tell them it is right or wrong. Microsoft did too and they created threedegree.
[image: image14.png]'
Convergence or Collision?

Philosophy:
Dumb Networs,
‘Smart Device

Philosophy:
Smart Network,
Dumb Device

ATAT is resting 38 USD to move rom o roult switoh natwork to.an 1P
kel 100015 0l rallis on the 112 nebwork compated wih e equivaent
0145018 day Mg on the vo s smiches.



Second, we should also actively watch out for trends on the Internet, especially those which have huge impact. 
But there are so many of them right? I mean, we get bombarded with all sorts of technologies terms everyday and it is very confusing.
I find using the Gartner hype chart, derived from the book “Crossing the Chasm” a very useful tool in sorting these technologies. Whenever I come across any technologies or concepts, I try to visualize them in its place on the chart. 

Since there are so many trends we could talk in Infocomm sector and I have limited time, I selected three emerging trends, in the blue column, to discuss with you today. Technologies like sensor network and GRID computing are in the early stage and will take a while to reach mainstream. So it is too early to talk about them now. Trends like WiFi is already a global trend beyond emerging trends. There is no point for me to talk about them since you can read them everywhere in newspapers, analysts’ reports 
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Trent one: Peer to Peer or p2p. It is already here for so many years. In fact, Napster comes, bankrupt and recently revived through this. What so special about this?

The problem with p2p is because people have focus on the negative portion of p2p, namely music privacy. RIAA has spent a lot of money fighting and discrediting P2P, calling all those who use P2P a thief. 

Now, P2P as a technology is really just a tool. And like any tool, it can be used for either good or evil. First of all, the fact that so many download music instead of buying them in the short is a clear indication that there is a fundamental shift in consumer behavior. It happened before, when people move from 9” disk to tape then to CDROM and now to online. And RIAA has fought every time there is a paradigm shift. But really, instead of considering P2P as a problem, they should look for opportunities inside there. 


Of course, it is easier said then done again. But really, RIAA could really take a lesson from MPAA. MPAA has managed very well with respect to technology to their advantage. First, launch it as a cinema, big box office hit…make the first round of money. Wait a few months, then release the movie in DVD, maybe with some more “bonus” like interviews with actors, behind the scene and make another round of money. Wait another few more months, release the low end VCD.
Second, P2P is really more then file sharing. Fundamentally, it is one of the most powerful content distribution engines right now. Suppose you are a TV station and you want to put your program online but the content is 1TB/day. Or you are a online game developer, just release a game but the game client is 3 CD or 1.5Tb. Now, with broadband, and Japan is leading here with 26Mbps ADSL, the bottleneck is gone. Take a conservative 8Mbps broadband, we are talking only about 20mins to download 1Tb of content. But the problem is now at your side…Imaging 100,000 users trying to download 1Tb of data from you. You need a very big pipe and bandwidth.

But here is how P2P can help you to distribute your content with much less bandwidth. BitTorrent, for example, is designed allow users to download the content from you at the same time sharing the content they downloaded and upload it to their peers. The more people download, the faster the download. Everyone wins. We will see more and more legitimate use of P2P in the next few years.
So don’t fight the technology. Fight the illegal use.
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Voice over IP or VoIP is another trend which we see for many years. What’s so special about it?
A lot of countries already have well defined regulation on VoIP and may even have several commercial deployments.

But the problem is there are many different ways VoIP could be deployed. What we see most of the place is using VoIP to connect two PSTN network. For example, you have a normal phone, connected to some PSTN and the telcos route the calls over the public Internet and connect to another telco back to PSTN and reach your call. This is commonly known as “on-net-off-net” and it is pretty well established in many countries.
But what about other forms of VoIP? Say, if you take a walk down the electric town in Japan, den den town or akihabara, you are likely to encounter broadband provider promoting their IP telephone service. You get a 050 number and you can make unlimited calls on the IP telephony to your friends who are on the same service. Of course, you still pay a monthly charges for your broadband. Other then Japan, how many countries have regulations for this form of VoIP?

Or look at Vonage, in a different twist. Call anywhere in US for a flat monthly fee of US$29.99. And you get to choose whatever number you want. You may be in California but you can have a New York number! And the number stick with you no matter where you go. “All the call you want to make for only US$9.99 a month” according to the ITU Newsblog. Roaming charges? None. What regulations can handle this? 
Or how about those peer-to-peer SIP based IP Phone deployment? You buy a SIP based phone and setup a SIP server. Then you register for an ENUM (Electronic Number) so you can assign a phone number to your SIP phone. You don’t pay even pay monthly charges for this phone at all. Skype launched a product, similar to what I described, and they have 1.7M downloads in less then a month! Of course, Skype uses proprietary technologies but imaging if it uses an open standard like SIP and ENUM with hundreds of equipments manufacturer supplying them. When the peer-to-peer community reached certain size, people will wonder why they even pay for telephone! Would there even be such thing called “telco” or “voice carrier” in the future?
It is unfortunate many developing countries have VoIP figured out. We are seeing a lot of innovation in VoIP deployment and it is a global trend that no single person can stop. Embracing open standard like SIP and ENUM, with an open minded policy, is very critical to ensure smooth transitions.
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The last trend I want to talk about today is Blogging. 
What is blogging? This is the blog site for Joichi Ito, a well-known and very well-connected technologist based in Tokyo. The photo on the left is the picture of his new house, which he is pretty proud off. The photos below are friends whom he met. 
I met him for breakfast few days ago and we have very interesting discussion. So he ‘blog’ about our meeting as you can see here. You can also see some comments other people made.
So what is this? “Oh, it is a homepage!” No…it is more then a homepage. “Oh, it is a forum”. No…it is more then a forum. “It is just those personal diary kids do”, Close but not exactly because it has hyperlinks, it has trackbacks, it contains not just personal information but also news and commentaries. It is a homepage, with forum, with diary and gives everyone a voice on the Internet.
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Very difficult to define that it is but it is a global trend. From 2000 to 2001, it grew 600% and thereafter, it double constantly every year since then. Blog is currently growing at 5000 to 7000 per day, and it is expected to double in 2004.
It is an incredible trend at this growth rate. Some people whom I talk to about blogging give comments like ‘Oh it is only for kids!’ or ‘I won’t blog!’. And precisely, it is the new form of communication for them. The fact you don’t blog does not mean the rest of the world won’t. And statistic shows they will. 

Email is very useful as a 1-to-1 communication. Email could also be used as an 1-to-n communication, so long n is not too big. But when you want it to be bigger, email is not as useful. Blog is the 1-to-n communication tool, which is rich in content. While people write text in their blog and perhaps some pictures, people are starting to experiment with voice and video blog.

Blog has been a niche for certain group of people for many years and now it is in mainstream. Lots of influential thinkers, experts in various domains, have setup their own blog. People like John Patrick, Dan Gillmore, Joichi Ito, Clay Shirky, Esther Dyson, in the technologies field. They are in my blogroll, ie, I read them everyday, and I get news and ideas from them directly. I exchanges comments and communicate with them and refine them. It increases the way information is distributed because of the 1-to-n communication.
Not only 1-to-n, but with its semantic web capability, I could locate my information just from my blog. 
