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Trail Map: How to Read This Report

« We have prepared this report with many audiences in mind, and believe it is possible to satisfy most investors seeking
information on the subject of the rapidly growing, commercial Internet. We hope this report will be used as a reference for
identifying risks, rewards, market opportunities, investment ideas, company competitive strategies, products, and how the
Internet works. Since this report was published during the ski season, we offer some trail identifiers to help the reader
navigate through the report.

L & 4 _

Double Diamond —Already know the technology and Intermediate — Browser-literate and knows own e-mail

companies but want to understand their strategies: address:

Read Chapters 1, 3, 10, 15, 16, and browse 11. Read Chapters 1, 2, 3,5, 6, 7, 8, 9, 10, 11, 12, 14, 15, 16,
17, 18, and 19.

4 ®

Expert — Already read all those “other” reports: Novice —Never heard of Motley Fool, c|net, or Yahoo:

Read Chapters 1, 2, 3,5, 6, 7, 9, 10, 14, 15, 16, 19, and Read Chapter 1, and read Chapters 2 through 19.
browse 11.

» Generally speaking, mastering Sections Il, lll, and IV can make the readerssoarict cocktail parties, knowing
Sections | and V caimpress your accountant and dropping a few URLs from Chapter 12 during dinnerwaglv the
kids.
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Technology/New Media:
Chapter 1: The Internet Report

Introduction

« Our recommended portfolio of Internet-related stocks consi€#sof, Ascend Cascade CommunicationsAmerica

Online, andintuit . We also likeNetscape but given the volatility in the stock, its lack of liquidity, and strong performance
since its IPO, we believe investors should hold off in the near term until it becomes more seasoned. Many other companies
should also benefit from growth in the Internet, but we have attempted to select for our portfolio those with especially high
levels of reward/risk related to the Internet. Investors have already rewarded all Internet-related companies with extremely
high valuations: The five stocks in our Internet portfolio rose, on an unweighted average, 257% in 1995 and at year-end
traded at, on average, 7.3 times C1996E revenue and 59 times C1996FdsP®e are excited about Internet invest-

ment opportunities and the performance of the stocks, and yes, we are nervous about the valuation levéfsorder to

mitigate valuation/execution risk, investors must take a long-term, portfolio approach, and we recommend building posi-
tions over time. While in the short term, making money in Internet-related companies has been like shooting fish in a bar-
rel, over the long run, selectivity and patience will be key as companies/technologies/stocks come and go.

» The companies we favor are leaders in three key areas of Internet developriegngt Infrastructure , Internet
Software and ServicesandInternet Content and Aggregation

« Infrastructure The three data networking equipment companies that our networking analysts, George Kelly and Neil
Danzger, are recommending &isco, AscendandCascade all three look well positioned as early beneficiaries of the
rapid Internet build, which has only just begun.

» Software and Services The companies we highlight 4atuit andNetscape —are in leadership positions in each of
their respective operating spaces and should continue to support strong growth during the coming years.

» Contentand Aggregation We believeAmerica Online has a share in each of four critical areas: service, content or-
ganization and aggregation, and venture funding. We believe that the company is strategically well positioned (though not
without risk to changes in its business model) to benefit from growth in online services and the Internet.

« In this lengthy report, we describe various aspects of this arena (including Internet, Intranet, and Online products) and
propose frameworks for analyzing its emerging markets. Two things are c&tawwth will be significant (in fits and

starts) and investors will vacillate between riding the growth wave and worrying about risk/reward and valuations; and
companies, strategies, and the very structure of the market will change rapidlywhen we first set out to write this

report, we wanted it to answer all the questions about the Internet. The goal was impossible to achieve; by its very nature,
the Internet is chaotic and can only be described clearly in hindsight. Consider this report our puck on the ice at the begin-
ning of a very long game.

Summary and Investment Conclusion « Due to technological advances in PC-based communica-
tions, a new medium — with the Internet, the World Wide
Web, and TCP/IP at its core — is emerging rapidijie
emarket for Internet-related products and services ap-

pears to be growing more rapidly than the early

emerging markets for print publishing, telephony, film,

In this report we attempt to describe what may well be one
of the hottest new markets to develop in years — the
growth in PC-based communications and the Internet. W
like the Internet investment theme for the following rea-
sons:

This memorandum is based on information available to the public. No representation is made that it is accurate or complete. This memorandum is not an offer to
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radio, recorded music, television, and personal comput-  « Using thelnternet as an information distribution ve-

ers. hicle offers companies the ability to reduce distribution
costs, support costs, and cost of goods sold — and eventu-

* Inour opinion, we have entered what we €alle Great gy to target focused customer bases. On the flip side,

Communications Backfill Opportunity. By our estimates,  |ower costs and easier distribution open markets for new

there are something like 150 million PC users worldwide competitors in publishing, marketing/advertising, com-

who in time will become more active Internet users (W merce, and software development. Dislocations of tradi-

estimate about 7%, or 10 million, were active usersin  tjonal companies in these areas are likely in time as new

1995). In short, there’s lots of upside. business models based on free trials, subscribers, advertis-

. . . ing, and transactions emerge.
By way of comparison, since 1980 and the sale of the first g g

PC —an initial base of zero — the PC industry has createdroday, the amount of money being made from Web pages
more than $250 billion in net shareholder value. Now we (mostly free, with limited advertising) is insignificant. But
are embarking on an industry just beginning to tap the basge authors of this report, over the course of the last several
of 150 million PC users. In the first 15 years of what mightyears (thanks to some T-1 lines plus some nice notebook
be called the enhanced-communications industry, or what-pCs)' have spent a lot of time gathering information (and
ever it ends up being called, we feel that over time the  peing entertained) via online services and the Web. And

shareholder value created from developments in the Inter- g, conclusion is that the value of these experiences has
net (starting in 1994, for the sake of argument) could ex- (isen to the point where it's worth paying for.

ceed that created in the first 15 years of the PC revolution.

 As the Internet continues to evolvearket opportuni-
« Based on our market growth estimates, we are still at thgeg for equipment/infrastructure providers should be
very early stages ofgowerful secular growth cyclefor huge Opportunities for well-positioned software/services

Internet-related stuff. Remember how Microsoft's Win-  companies and content/aggregation companies will also be
dows cured for about seven years before it became a run- gjgpjficant.

away hit in 1990 with the launch of Windows 3.0? Well,

the Internet — TCP/IP in particular — has been curing for« New companies will emerge and poorly positioned
about 15 years, and the rollout of the graphical Web companies will die

browser (Mosaic) in 1993 is having a significant impact on

market growth analogous to the launch of Windows 3.0. * It's likely thatdevelopment of the Internet won’t be as
easy as it sometimes appearBob Metcalfe, inventor of

» There are two major market opportunities for Internet  Ethernet and founder of 3Com, recently offered a list of
usage:enterprise andconsumer. A recent survey by Da-  provoking thoughts about what could crush the Internet,
taguest showed that in 60% of 100 medium to large organisoon: Money— Investors will tire of investing in compa-
zations in the U.S., all departments had some access to theies that lose monefigital Money— Transaction costs
Internet. Similarly, the rapid take-off of America Online  will be too high;Measurement— Advertisers will only

shows that consumer adoption of online/Internet access, invest significant dollars when they have tangible user data;
while still less than 8% of U.S. homes, is growing quickly. Monopolies— Telcos will be slow to reduce costs for high-
The enterprise market is dominated by access for informa-speed Internet access, and the Internet will become consti-
tion services (internal or external), while the consumer pated as more users try to send more stuff over the same
market will likely be dominated by online/Internet enter-  infrastructure Security— Major security breaches will

tainment and information services. occur that undermine user confidenCampatibility—

Fights for control for standards will tear the Wé&l@pacity
* Ata minimum, e-mail should become pervasive. S0 __ The Internet will become chronically overloaded, and
should Internet/Web accesE-mail is the “killer appli- the current flat-rate usage business models of vendors will
cation” of the Internet today, and browsing through in- ot provide enough investment dollars to appropriately ex-
formation services the “killer app” of tomorrow. pand capacityPrivacy — Well-publicized privacy viola-

tions will occur;Video— Video delivery capabilities will
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be delayed; anBornography— Porn’ on the Web will We think it's a good idea for investors interested in an In-
become an even bigger political issue. (Like it or not, por- ternet-play to take a portfolio approach to these stocks, as
nography has been one of the major, early-stage drivers ofin owning a basket to bring down the risk profile. For all
many new mass media; Playboy, it should be added, cur- the interest the Internet has received, there aren’t a lot of
rently has the most popular Web site.) ways for institutional investors (who require liquidity) to
invest in the sector, and while these companies should have
Do we think that all these problems will appear? No. Will g estimated $6.5 billion in combined revenue in C1996, at
some? Yes. It's just tough to predict which and when,  year-end 1995 they carried a collective market capitaliza-

although the likeliest problems, we believe, will relate to i of $36 billion (or $11.2 billion, if you exclude Cisco
security and capacity. and Intuit).

Put simply, change takes time and dislocations happen. Irtor now, we are excluding the Internet Service Providers
times of euphoria (when it's assumed the sky's the limit)  (Sps) such as UUNET, PSINet, and Netcom from our list.
i's also easy to forget developments on the “company”  while the top-line growth opportunities for these compa-
side. For instance, while Sun’s Java may be great, if Mi- pjes ook significant, we believe that barriers to entry are
crosoft NT erodes Sun’s server share, Sun has issues; Whil'@latively low (there are more than 3,000 ISPs, and the
Netscape’s browser may seem ubiquitous, Microsoft's freey,ymber is rapidly rising) and that pricing pressure will

ware, over time, may be an issue; while UUNET’s revenue emain an issue. Clearly, following their unweighted aver-
growth may be awesome, competitive pressures are sure tQge 739 1995 rise, these stocks have shown caution to be a
rise; while Compag’s Internet server business may be mistake — and given the enthusiasm for the Internet stocks

ramping, what happens if desktop PC prices collapse?  generally, it may well remain a mistake for some time to
While Microsoft's margins may be rising, what if the Inter- -ome. But we prefer to wait and see.

net causes a platform shift; and if the Internet ramps up
really fast for consumers, what happens to America On- The ISP companies have been early to market with superior
line’s business model? service offerings, and while the telcos should in theory own
this market, they have not proven adept at demonstrating
Don't get us wrong, we are extremely excited aboutthe  this. Our cautious view is not that investors should not own
long-term growth prospects of the Internet/Intranet/Online {pege stocks, it's simply that we believe infrastructure pro-
stuff, and many of the aforementioned companies. It's justyiqers like Cisco, Ascend, and Cascade — which sell prod-
that, no doubt, there will be bumps along the way. There |qts to UUNET, PSINet, and Netcom and have shares in
always have been, always will be. Been there. Done that.qoycess of 75% in their markets — are a better, safer way (as
a derivative) for investors to play the ISPs’ dramatic

This report violates a lot of the rules they taught us in Wall
growth.

Street Analyst school. It's long; it describes a lot of indus-

try topics 'Fhat aren’t investment-relevant; it's short on in- N doubt, there will be a full pipeline of pure-play Internet
vestment ideas. companies that will go public in the next several years
(manic market permitting). To put this trend in perspective

If all you care about is stock pickingie number of pure- for investors, consider the last big IPO boom, which was

play investment vehicles related to the Internet is
shockingly short(and way too risky for your grandmother, Table 1.1 _
anyway). From a short list, our even shorter list of favorite R€commended Internet Stock Portfolio

stocks follows. We like these stocks long-term but are 1995  Mkt.  Mkt. Cap/
scared about some of their short-term valuation risks. Price YID  Cap  CI996E P/E
M  the Int trelated stocks h traded up based (12/29/95)  Return _ ($B) Rev. C1996E
apyo € Internet-related stocks have traded up asg %i]sco Systems $75 112%  $21.3 5.7 25
a simple phenomenon: Demand for the shares of semi-  Ascend Comm. 41 696 4.9 15.2 69
illiquid companies has exceeded supply. For a broader listcascade Comm. 85 176 2.6 74 66
. America Online 38 168 3.8 25 61
of Internet-related companies, see Chapter 16. Intuit 78 134 34 55 76
Mean 257
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related to the development of the PC industry, say 1980-94o0t products, and try to find companies that have achieved
(see our report, The Technology IPO Yearbook, Autumn, critical mass with their products — or can achieve it, and
1994, for details). In those 15 years, 581 tech companies can create some form of “barriers to entry.” Easier said
went public and created more than $240B in net market than done, but an important checklist nonetheless.
capitalization. At the end of 1994, 45% of the companies

traded at prices below their IPO price, and only 16 ten-  How to Read This Report

bagger stocks had been created (or 3% of the companies |f all you care about are stocks, your reading may be fin-
that went public in the 15-year time period). In addition, ished. However if you want to put on your geek hat, your
only 17 of the top 100 PC software companies in 1981 (as consultant hat, or your start-up company hat, read on.... just
defined in Jeff Tarter'Soft-Lettemewsletter) were stillon  don’t read this cover-to-cover; jump around to the areas
the list in 1995. For the losers, the reasons for poor per- that you are interested in, as you would on the Net.
formance were typically related to competitive pressures

and low barriers to entry, overhyped expectations, technol-This introduction is intended to give the big picture and a

ogy obsolescence, and poor management execution. couple of stock ideas. At the beginning of each chapter, we
summarize the highlights in a few bullet points. In Chapter
“Caveat emptor” should be the mantra for the brave 3 we analyze the size of the markets. In Chapter 8 we de-

souls who tread in Internet investment waters. Butthe  scribe, in detail, the Internet strategies for Netscape, Micro-
good news is that the next Microsofts, Ciscos, Oracles,  soft, America Online, Sun Microsystems, Adobe, and Mac-
and Compags are being created When looking for in- romedia. In Chapter 10 we analyze the positioning of
vestment ideas in new markets, we default to our favorite  companies in the subsegment Internet markets. In Chapter
maxims from Don Valentine of Sequoia Capital, whois 11 we give brief descriptions of what lots of companies are
known as one of the toughest and smartest technology  doing about the Internet, and in Chapter 12 we present our
venture capitalists in Silicon Valley. Don follows several  fayorite cool sites on the Web. The other chapters describe
simple rules in choosing early-stage tech investments: (1)various areas and issues surrounding the Internet such as
Find “monster” markets that can be really big, like the In- history, software environment, technical and administrative

ternet; (2) find good technology and good technologists  stuff, infrastructure, and company financials.
who can stay ahead of competitive threats; (3) find out-

standing leaders/management teams that can drive the
technologies and markets forward; and 4) buy companies,

Background ThoughtsO You Want Action? We Got Action. . .

No doubt, something’s happening. PC sales are cruising (i.e., computers) they must give up something in return
along at healthy (though slowing) rates. Microsoft is mar- (i.e., cars). The numbers certainly bear this out. When the
keting Windows 95 as if every breathing body were a po- current recovery commenced in 1Q91, our estimates sug-
tential customerMorgan Stanley chief economist Steve  gest that cars and trucks accounted for 12% of total discre-
Roach posits that consumers are buying PCs instead of  tionary consumption; some 18 quarters later (3Q95), this
cars. How can all of these wonderful things actually be  ratio was essentially unchanged at 12%. Over this same
happening — especially in the tough climate of the '90s? period, the share of discretionary consumption going to
electronics — computers, video and audio equipment, cable
Itis tough out there — layoffs, stagnant real wages, and Ty and video cassette rentals — rose from 6% in 1Q91 to
longer work days are only part of the malaise that is grip- 1094 in 3Q95. In the income-stretched 1990s, families
ping the American worker/consumer. In part, because of naye financed their entry into the Information Age by rede-

these developments, households are operating in a much fining the trade-offs that have long shaped discretionary
more income-constrained environment than ever before.  gpending choices.

That implies that when they find something new they like
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But there’'s more to it than that. It's also a cultural thing. important, but there ain’t nothing like communicating with
The local radio station is taking song requests via e-mail. a PC (whether via e-mail; transferring a file; interacting
Actress Sandra Bullock, an avid America Online user, with someone who shares your interest in migration pat-
worked to get the lead role in the summer filhee Net, terns of Canadian Geese; or obtaining information on any-
then hosted an online chat forum on America Online and thing from the weather to the best beer halls in Munich).
2,000 people (a chat record at the time) joined in to partici-Or yes, conducting good old-fashioned commerce in a new
pate. MTV then decided to host Michael Jackson in a way.

similar session, only to be followed by online distribution of

speeches and Internet video updates from the U.S. tour of How Big? How Fast? How Much?

the Pope (yes, THE Pope)! The local coffee shop in Tellu-Of those 150 million estimated worldwide PC users, we
ride, Colorado (The Steaming Bean), has a PC with an In-estimate 35 million (23%) have used e-mail in their busi-
ternet connection for its customers. nesses, 9 million (6%) have used the Web, and only 8 mil-
lion (5%) have used an online service. We feel that e-mail,
online/Web access may be ubiquitous for PC users within a
decade. Intel shipped about 60 million x86 chips for PCs

We Sa” I “Tr;]e (|3reat Communlgﬁltlons Ba?kf'_ll Opp;)rrtwu- in 1995 (up 20% Y/Y) and expects 100 million PCs to ship
nity.” Over the last ten years, Bill Gates of Microsoft has in a year sometime before the year 2000. This implies

been the most vocal repeater of the mantra “A PC on Ever}g10re than 250 million PC users by the year 200
Desktop.” Now we are getting to the point where PCs,

Finally, tech stocks have (with fits and starts) experienced
one of the most powerful rallies ever. What's going on?

short, a big market opportunity for lots of companies. See

Wh”e_ not on every desktop (or every lap), are supporting Chapter 3 for details on our PC and Internet user estimates.
the kind of presence/momentum where even your mother

thinks that Bill could be right. Over the last nine years,  Node counting is one way to size a market; there are others,
Intel has shipped over 300 million x86 chips for PCs: 35 suych as infrastructure revenue. Although not easy to esti-
million Pentiums, 125 million 486s, 72 million 386s, 40 mate with accuracy, the 1994 data communications market
million 286s, 30 million 8088/8086s. That implies a simi- approached roughly $15 billion/year if one includes private
lar number of PCs were shipped, but let's assume that, onjine data services ($9 billion/year), local area network and
average, only those shipped in the last four years are still iBridge/router equipment ($3 billion/year), wide area net-
use. Of those 196 million PCs, we'd estimate some 23% work services ($1 billion/year), electronic messaging and
are second PCs, leaving about 150 million PC usersin  online services ($1 billion/year), and proprietary network-
the world. ing software and hardware ($1 billion/year). Some of these

markets show 35-50% annual growth rates, and the Inter-

We ramble on about these numbers for a purpose: Spreaq,iet itself has nearly doubled in size each year since 1990.
sheets, word processors, and games are cool, useful, and
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What is the Internet?

e The Internet is a network of networks that are both * No longer for academic, UNIX-gurus;

commercial and publicly-owned. ) .
 Getting easier to use;

+ It has no end and no beginning; as networks are added or
removed, or failures occur in parts of the system, the rest of
the Internet continues to operate. « A generational thing;

A new shopping paradigm;

« No one owns the Internet; it is a shared resource that * An extension of the ubiquitous PC;
grows more useful as more networks — both private and

public — are added » A vast source of information, facts, opinions, and enter-

tainment; and

« Growth in connections to the Internet, or hosts, is dou-
bling annually, a rate that should continue for at least the
next five years. A few years ago, the Internet user base was dominated by

academics and researchers. Now, most users pay to access
The following definition is taken from the archives of the it through an Internet Service Provider (ISP) like Netcom
RFC (Request for Comments) by the U.S. government's . pgNet, or an Online Service Provider (OSP) like
networking task force: America Online. Individual dial-up modem accounts typi-
cally cost about $20 per month, depending on use; corpo-
rate accounts cost hundreds to many thousands of dollars,
depending on the bandwidth purchased.

» Not going to be the same in five years.

“The Internet is a world-wide network of networks
with gateways linking organizations in North and
South America, Europe, The Pacific Basin and other
countries. . . . The organizations are administra-
tively independent from one another. There is no
central, worldwide, technical control point. Yet,
working together, these organizations have created
what to a user seems to be a single virtual network
that spans the globe.”

We believe the most important factor in the Internet’s on-
going growth was the Mosaic browser, an easy-to-use
graphical interface that allows easy navigation through the
World Wide Web, one of many protocols running on the
Internet. Improvements in search engines like Yahoo or
InfoSeek that let users easily look up information on nearly

“The networks all use a common suite of networking every imaginable topic have also helped the Web multiply.

protocols, TCP/IP. Itis because of this commonality
of protocols, this commonality of network func-
tionality and interoperability, that the networks
provide what may appear to be a seamless, inte-
grated virtual network, regardless of the underlying
heterogeneity of the underlying computer hardware
or communications transport.”

As the PC becomes a communications device, an increasing
number of PCs are being connected to ISP and OSP net-
works. Companies have also begun to ramp up Internet
software for use on internal networks, called intranets. The
motivation for this is put into perspective when you ask
yourself the simple questiorwhy is it that | can use the
Internet to easily find a file in Russia when | can't even

: i "
That is just the technical core of what the Internet is. We find afile | created two months ago on my corporate LAN?

believe the Internet has taken on many new meanings. The
Internet is also:
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The Internet now encompasses an estimated 70,000 net- of course, the rapid acceptance of Windows. But we have
works worldwide, about half of which are in the United never seen anything like the recent rapid ramp and scale of
States.Users on the Internet are doubling annually, or a  the use of online services and the Web. We have a simple
rate of about 0.19% per day About 10 million computers approach to calibrating just how big the market opportuni-
(hosts) are permanently attached to the Internet, plus at ties may be. We call it oless than/more thaperspective.
least that many portable and desktop systems only intermit-ess thardescribes emerging or rapidly growing things
tently online. (In 1969, there were only four computers on that make us enthusiastic about the potential market oppor-
the ARPANet, and only 200 on the Internet in 1983). tunities;more thanshows historical consumer or business
Traffic rates in the recently "retired" NSFNet backbone buying patterns that also make us enthusiastic about the
approached 20 trillion bytes per month and were growing aize of the market opportunity. Confused? Here goes, as of
a 100% annual rate. mid-1995...

As technology analysts, we are used to change. We have Table 1.2 »
witnessed the adoption of the minicomputer, the rollout of Perspectives on Market Opportunities

the Macintosh, the ramp-up of the PC, the pervasiveness afss Than

the spreadsheet, the invasion of the Automatic Teller Ma- Less than 15% of worldwide office workers have PCs;

. . 0, 1 .
chine, the growth in the number of local area networks, anhess than 10% of U.S. population uses cellular phones;
ess than 10% of worldwide PC users have electronic mail con-

nected to the Internet;

Figure 1.1 Less than 10% of worldwide PC users have online services;
Internet Host Growth, 1969 to 1995 Less than 9% of worldwide PC users have CD-ROM drives;

Less than 7% of worldwide PC users have real-time Internet
7,000,000 access:
6,000,000 Less than 5% of worldwide homes have PCs;

Less than 4% of the U.S. population has real-time Internet access;
5,000,000 Less than 1% of the world population has any kind of Internet
4,000,000 I access (e-mail included).
3,000,000 More Than
2,000,000 l More than 95% of U.S. homes have television sets;

/ More than 95% of U.S. homes have corded telephones;
1,000,000 / More than 85% of U.S. homes have VCRs;
0 ™ More than 60% of U.S. homes have cable television;

o . —
12/28/68 6/20/74 12/11/79 6/2/85 11/23/90 5/15/96 More than 550/0 of U.S. homes have t(_elephone answerlng devices;

Note: Generally speaking, an Internet host is a device such as a computdlore than 45% of U.S. homes have wdeoga_me software;

or router that is connected to the Internet More than 45% of U.S. homes have CD-audio players.

Source: Network Wizards
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Paraphrases, Quotes, and Tidbits From George Gilder

In his bookLife After TelevisiorfNorton: 1992), George Gilder articulates neck. Potentially, there will be as many channels as there are computers
his view of the changing medium being created by the Internet and developirattached to the global network. The creator of a program on a specialized
technologies. We offer some of our favorite Gilderisms to help describe subjectJ from fly-fishing to quantum physiés will be able to reach with
what's driving many current/future technology changes. one video everyone in the United States, Europe, and Asia who shares the

interest. Artists will be able to command a large audience without worry-
Data is rapidly approaching a level of 50% of the bits in a telephone net- ing about mass appeal. The medium will change from mass-produced and
work and already comprises 20% of the profits. Data income is growing mass-consumed commodity to an endless feast of niches and specialties.
six times as fast as voice income. As the telephone network becomes a

computer network, it will have to change, root and branch. Allthe as-  Today, some 70% of the movie dollar goes to distribution [and 68% of
sumptions of telephony will have to give way to radically different assump-magazine revenues are dedicated to manufacturing and distribution]. The
tions. Telephony will die. masters of the bottleneck charge a toll to the queued-up creators seeking to

reach the public and a toll to the public seeking the creators’ work. In the
Computer networks respond to all the human characteristics that TV net- fiber-optic network, however, the share of the entertainment dollar going to
works defy. Computer nets afford peer-to-peer interactivity rather than  distribution will drop below 5%. With essentially unlimited bandwidth, the
top-down broadcasts. Rather than a few “channels,” computer networks cost of adding another option on a fiber cable will be negligible. The op-
offer as many potential connections as there are machines linked to the  erators of fiber networks will want above all to fill them with programs. A
web. Rather than a system whereby a few “stations” spray images at mil- huge variety of suppliers will gain access to audiences and money will pass
lions of dumb terminals in real time, computer networks put the customer ifrom the distributors to the creators. But this will not be a zero-sum game.
control, not settling passively for what is on the “air” but actively seeking The distributors will do better, too, because of an explosive expansion in
and even shaping the customer’s first choices. the market.

The cost-effectiveness of individual computers measured in MIPS (millionsBig-eventsT the Super Bowl or the election debates or the most compel-

of instructions per second) per dollar approximately doubles every 18 ling mass programg/ will still command their audiences, which can be
months and the value of computers in networks rises as the square of the o5 ched by direct-broadcast satellite or broadcasts through fiber-optic

rise in the number of networked machines. In a top-down network, such aggples. But all the media junk food and filler that stretches out toward the
a conventional phone or cable system, attaching a new device may burdefsrizons of mass culture like so much strip development will tend to disap-
the central switch or head end; it is close to a zero-sum economy of COM- hear People will order what they want rather than settling for what is
munications; in broadcasting over the air, each additional receiver has N0 {here, |n the world of the teleputer, broadcasters, educators, investors, and
effect on the technical power of the system. But in a peer-to-peer computefijmmakers, who thought they could never go broke underestimating the

heterarchy, each new device is a resource for the system, expanding its jnelligence of the American people, are going to discover that they were
capabilities and even its potential bandwidth. The larger the network wrong.

grows, the more efficient and powerful are all its parts.

. . . A tablet that looks very much like a newspaper but in fact is a flat-panel
The computer industry feeds on the explosive advance of semiconductor gcreen some nine inches wide, a foot high, and a half inch thick . Weighing
and networking electronics: (1) The Law of the Microcosm showing that 3 jittle over a pound, far less than the Sunday edition of your local news-
microchip cost-effectiveness rises as the square of the number of transis- paper, this devicé call it a newspanel] might contain a trove of news
tors crammed on a single chip; and (2) the Law of the Telecosm Showmgngraphics, audio, and even video, representing more than a year of Sunday

that computer cost-effectiveness rises .by the squar‘e of the number of co apers. Through fiber-optic lines and radio links it might connect to data-
puters connected to networks. According to Moore’s law, the famous Pro-pases of news and entertainment from around the world

jection of Intel Chairman Gordon Moore, the number of transistors on a
single chip will double every 18 months. According to the record of the
last five years, the number of computers attached to networks is rising too
fast to measure. Only by comprehending the full force of the computer
juggernaut can one anticipate the future of the information age.

As Steve Case of America Online puts it: ‘Everybody will become informa-
tion providers as well as consumers. The challenge is to create electronic
communities that marry information and communicatiohshereby creat-

ing an interactive, participatory medium. The community aspect is crucial

In 1950, few people could imagine that in a decade or so television would b itis the soul of the new medium. Ame”cf"‘ Online is uniquely focused
n the vital center of the new market: the point of convergence of newspa-

become a peremptory force in American culture, defining the news, reshar?— ) . L .

ing politics, reorienting family life, and remaking the cultural expectations Pers, magazines, and computers in new communications of interest and

of several generations of Americans. No one predicted that in a few dec- interaction.

ades 98% of all American households would own a television set, exceed- = . ) . )

ing the level of telephone ownership by five percentage points, and by a fafhis is it, folks, the PC — defined not just by a programmable microproces-

larger margin in the homes of the poor. No one anticipated that the mem-SOF 0 digital graphlcs or robust interactivity, but by a culture of adult

bers of an average household would watch the screen some six hours a €ngagement and invention. Follow the personal computer and you can

day, while in poor homes television would become a substitute hearth, ~ "€ach the pot of gold. Follow anything else and you will end up in a back-

glowing constantly day and nights. Few people foresaw that television, water. What the Model T was to the industrial efathe teenage training

more than any other force, would provide the unifying images that would board, the tinkerers’ love and laboratory, the technological epitaimbe

define the national experience and consciousness. PC is to the information age. Just as people who rode the wave of auto-
mobile technology/ from tire makers to fast food franchisérsprevailed

By radically changing the balance of power between the distributors and in the industrial era, so the firms that prey on the passion and feed on the

creators of culture, the teleputer will forever break the broadcast bottle-  force of the computer community will predominate in the information era.
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Generational Combustion? tralized to decentralized to networked computing

more and more people gained control of their computing
capabilities. Smaller, cheaper computing systems also
made this control more economical From a business
perspective, the overriding theme was that no company that
con Graphics founder Jim Clark to be the technical vision- dominated one generation of computlng managed to domi-
ary for Netscape. After a stab at a magazine/newsletter nate the next; each became wedded to its legacy systems

venture, the Gardner brothers of “The Motley Fool” stock and cash flow.
forum on America Online, have created one of the hottest . . ..« that communications-enabled computing will

interactive forums in the online world. If they keep it up, continue to grow is twofold. First, it allows people to con-
they (and others) have the potential to shake up the ﬂnanc&oI the way they communicate. Just as e-mail is so much

and publishing industries.

As in the past, much of the new Internet industry will be
created by twenty-somethings just out of college (either
before or after graduation) and heading new companies.
Marc Andreessen, at the age of 23, was sought out by Sili-

more efficient than voice-mail, when you first speak to
Fomeone via your PC and the Internet (watch out, IXCs)
you may feel the same sense of epochal breakthrough me-
d morialized by Alexander Graham Bell in 1876 with “Mr.
Watson, come here, | want you.” Second, it allows them to
control the time and manner in which they obtain informa-
tion (why wait for the current weather forecast on the even-

In short, this generation grew up with PCs, knowing how t
use them and knowing how powerful they can be. It's
overly simplistic to say that the PC revolution was create
by “kids” such as Steve Jobs/Steve Wozniak (Apple), Bill
Gates/Paul Allen (Microsoft), Mitch Kapor/Jim Manzi
(Lotus), Paul Brainerd (Aldus), Trip Hawkins (Electronic ) k
Arts), and Dan Bricklin/Bob Frankston (Software Arts), but "9 "eWs when you can get it at the click of a mouse any-
they sure had a ot to do with it. There is a lot to be said fof'"é"e and anytime). No doubt, solutions will arise for -
how a near-maniacal leader (who lives/breathes his/her ~ Problems that we didn’t know we had. Just as automatic

business passion) can indeed, with the right idea and a littf§!ler machines eliminated trips to the bank, communica-
capital, create big changes, and, yes, make lots of money. tlgns-gngbled software produgts such as Intuit's Qullcken
will eliminate some of those trips to the ATM and will, no

With each step in the evolution of computing (figure 1.2) doubt, eliminate lots of check-writing, manual bill-paying

from mainframe to minicomputer to PCO or from cen-  and stamp licking.
Figure 1.2
Life Cycles of Mainframe, Mini, PC and Internet Enabled Systems
extension or
potential
hardware software replacement of HC
Internet enabled systents
replacement
hardware software of minicomputer
Personal Computer -
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Source: Morgan Stanley Research Estimates
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So What's an Investor to Do?

It's simple, go to work for a start-up or become a venture We have a simple investment thesis for the evolution of the
capitalist! :-) Internet industry: Buy stock in companies that have good
underlying business/growth fundamentals and be very se-
Any public investor who's lived through the development |active. For these companies, one should use traditional
of the PC business knows what rough-and-tumble, volatile \ajyation parameters for valuing the core business and use
investing is all about, knows the thrill of buying Microsoft  p/e analysis and/or discounted cash flow to value the base
shares in the IPO and holding on...a single investment thag;5e Internet opportunities for the company (as a call op-
allowed one to make a lot of poor investments and still tion). In fact, some companies, like Netscape, can be con-
come out way ahead. No doubt, we will go through periodssigered call options. It is also useful to estimate potential
of investor enthusiasm and depression and periods of capimarket sizes and attempt to determine what market shares
tal gains and losses. Concepts and companies will come 5nq margins a company may obtain. If a business is sub-
and go (remember artificial intelligence, Fortune Systems, gcriber based, estimating lifetime revenue per subscriber is

Kaypro, Daisy Systems, MiniScribe, Eagle Computer, and ysefyl. Of course, a portfolio investment approach is key.
the first iteration of Activision?) but opportunities will

abound. Figure 1.3
Timing and Development
Of the Three Internet Market Segments

We will also go through periods of rapid growth in the
number of new companies followed by shakeout and con-
solidation. These sorts of gyrations, too, will provide in-
vestment opportunities.

In general, we believe development of the Internet industry
will follow a pattern similar to the beginning of personal
computers in the early 1980s, with three distinct phases
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A Few Brief Thoughts from Biotechnology Investors Regarding Internet Investing

Given the euphoria, enthusiasm, and downright investor 80%. Our analysts have tracked the class of 1991 IPOs and
warp related to the Internet, we thought it wise to conversenote that while the market capitalization is now, four years
with our brethren from biotech-land to compare and con- later, about double that of the group at the end of 1991, the
trast Internet with biotech frenzy. Lucky for us, many of  share price is, on average, the same. This underscores a
our fellow analysts are also PC-using Internet cruisers.  key difference between biotech and many (though not all)

Internet companies: namely, the need for additional capi-
Morgan Stanley’s emerging growth analyst Mike Sorell 5.

and biotech analyst Eric Hecht watched biotech stocks ex-
perience explosive growth in 1991. Many issues rose sev-How does all this compare to the Internet arena? In our
eral hundred percent; IPOs were oversubscribed many  view, the industry dynamics are very different. The exam-
times and went to quick premiums of 100% or more. In- ples cited above point out the tremendous and unpredictable
vestors were trying to find another Amgen, which went clinical and regulatory risk associated with biotech stocks.
from $0 to about $1 billion in sales in about one year’s On the positive side, most Internet companies are selling
time. products and can do so very quickly after incepfiomost
also do not have an insatiable need for capital (with the
Although it was predictable that disaster lurked, it took exception of the OSPs/ISPs, which are in rapid infrastruc-
fundamental bad news on three individual stocks in late e puild mode) as they often generate cash quickly. On
1991 and early 1992 (three years after the biotech bull mag e negative side, the market sizes, business models, and

ket began) to result in a fundamental reevaluation of the  competitive threats for Internet companies are not yet de-
industry’s prospects: U.S. Bioscience had a negative re- fined.

view at the FDA for its flagship product, Ethyol. Synergen,

which had risen from the low teens to close to $100 a sharé/hat are the similarities? Well, to keep it short, the sus-
failed to confirm its phase Il results for Antril (a treatment pension of disbelief among investors and the triumph of
for septic shock) in a definitive phase Il controlled trial.  greed over fear. However, when sentiment turns from
And Centocor saw the FDA give a strong, and almost le- positive to negative, picking up the pieces will be fruitful
thal, turndown to its entry in the septic-shock arena. and rewarding; with biotech, other than a handful of lead-

ers, this effort took three years to unfold and has just re-
The fallout was severe: First-tier stocks fell 30%; second- cenly proven fruitful.

tier about 60%; and the mass of third-tier names declined
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Table 1.3

Estimated Internet-Related Revenue by Category C1995E-C2000E

($ in millions)

C1995E C2000E CAGR Revenue Sources
Infrastructure (Direct) $2,200 $14,000 45%
Data Networking Equipment 1,600 8,000 38 Incremental revenues to companies to build Internet
Internet Security Equipment and Software 200 1,000 40 Firewalls, virtual private networking, transaction/authentication enabling solutions
Internet Service Providers 400 5,000 66 Internet service providers
Infrastructure (Indirect) 10,950 43,000 30
PC, Server and Semiconductors 10,000 40,000 32 PC and server companies
Telecommunications and Related Services 700 2,000 23 Internet services
Telecommunications Equipment 250 1,000 34 Incremental revenues to companies to build Internet
Software and Services 900 5,100 41
Application Software 600 2,500 33 E-mail, TCP/IP applications, browsers, authoring tools
Enterprise and Networking Software 200 2,000 58 Enterprise/database/server software sales related to Internet
Internet/Online Services, Consulting and Development 100 600 44 Services and consulting
Content and Aggregation 1,850 17,000 56
Organization/Aggregation 1,500 6,000 32 Online service providers and search engines
Information 100 5,000 11 Incremental revenues from pay-services and advertising
Publications/Static and Publications/Interactive 50 1,000 82 Magazines (printed and electronic) addressing the Internet
Commerce and Transaction Processing 200 5,000 91 Incremental revenue from related to Internet-based transactions
Total Revenue $15,900 $79,100 38%
Revenue Created by/for Internet* 4,950 36,100 49

CAGR Compound Annual Growth Rate.
Source: Morgan Stanley Estimates
We believe new businesses that are created by or for

the Internet marketplace will grow very rapidly, at an
estimated CAGR of 38% from now until the year
2000(see table 1.3). Such businesses include data net-
working equipment specialized for the Internet, Internet
Service Providers, security equipment and software, In-
ternet applications software, transaction processing, seg-
ments of the enterprise software market, information
provision, information aggregation services, online and
offline publications, and online commerce. We also be-
lieve growth in some existing markets, namely PCs, serv-
ers, semiconductors, and telecommunications service and
equipment, will benefit indirectly. This segment should
grow at a 30% CAGR, thanks in part to its role in sup-
porting the Internet’s growth. Combining directly and
indirectly-related markets, we believe the Internet market
will grow at a 38% CAGR until the year 2000.

We estimate Internet-related revenues by applying our
estimates for the fraction of a company’s total revenue in
the latest 12 months that is related to the Internet. For
new businesses like ISPs, this is easy, 100%. For exist-
ing businesses, this is less obvious. Data networking
equipment is a good example. We estimate that about

*includes Infrastructure (direct), Software and Services, and Content and Aggregation.

1/5 of all worldwide data networking equipment revenues
were derived as a result of sales to ISPs, OSPs, carriers
for use on the Internet, or for sales which were incre-
mental as a result of the Internet. Similar logic is applied
for other company categories. In Table @weSput the

size of today’s Internet market at about $5.0 billion

for new markets plus another roughly $11 billion re-

lated indirectly to existing infrastructure companies

We believe the new businesses’ market may grow to

$36 billion in the year 2000, and the indirectly-related
existing markets will grow to $43 billion.

In describing some of the more interesting public com-
panies in the communications evolution, one thing is
absolutely certain: a host of companies will be key to new
developments that no one has heard or thought of
yet...and some of the best-and-brightest companies of
today will become also-rans. We have created a series of
competitive analysis charts (see Chapter 10). Our sum-
mary chart (Fig. 1.4) divides the Internet market into 16
subsegments. We compare the value-added of various
companies’ products with growth opportunities relative

to the Internet. The sweet spot is high and to the right.
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Figure 1.4
Competitive Analysis Internet Industry Over Next 2 to 3 Years
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and Cascade, and possibly U.S. Robotics. In the IPO pro-
spectuses of Netcom, PSINet, and UUNET, Cisco is identi-

Data Networking Equipment (Bridges, Routers & Hubs) fied as a sole source provider in the risk section of each,
Right now, development of the connected community is jus?nd Cascade and A;cgnd are identified in two. Once o_ne of
beginning, and a simple analogy would compare it to the the brands/products is installed, more of the same are likely
rollout of the railroad system in America in the 1860s. on the way. These are as close to proprietary ‘railroad ties’
Let's say that it's 1865 and railroad track/ties are just be- a; you cgn get. In general, to b“"o_' a small- to me@um-
ginning to be deployed (at its peak in 1928, America had sized Point of Presence (POP), which gives subscribers lo-
over 260,000 miles of railroad track in operation) and you cal call access. to their ISP or (_)SP_ network, you need one
have the option of investing in (a) a group of five compa- router, one switch (though mainly in large networks), and
nies that have a near monopoly on railroad ties, or (b) Oneqn|e or r:ore'callfaggregators. Ene way. to assesT the poten-
of 20 capital-intensive start-ups that want to control rail- tial market size for data'networ .'ng equipment related to
road traffic in different regions. Which would you pick? ISP and OSP networks is to estimate the number of POPs

We would invest in the railroad tie companies: They are necessary to allow local access calls to most users in the

not particularly capital-intensive, they have market leader- U.S. and in the rest of the world. Today, .each of thellargest
ship, and the demand for their products is bound to grow ISPs has 200-300 or more POPs worldwide, mostly in the

dramatically with the rollout of the train system. U:S. and in the same cities a§ their cqmpentors (New York
City, Los Angeles, San Francisco, Chicago, etc.).

Infrastructure

We believe that the railroad-tie equivalents for the rollout
of today’s PC communication systems are Cisco, Ascend,
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Cisco’s routers comprise an estimated 80% of the Internetinternet. This is being combated by more advanced pass-
backbone. The ISPs are standardized on the product, for wording and user authentication. Security Dynamics,
the prevailing TCP/IP technology needs routing to work. maker of the SecurID card, and CryptoCard, are making
Cisco’s yearly growth has chugged along at rates of almosextended user authentication challenge/response token
100% for FY1992 to FY1994, 59% for FY1995; Morgan  cards that generate one-time passwords.
Stanley analyst George Kelly estimates 74% annual growth
over the next year and 45% the year after. Cisco has grovxﬂ‘e market for Internet security is small today but has the
from a $340 million company in fiscal 1992 to nearly $2  Potential for strong growth over the next several years.
billion in FY1995. Cascade and Ascend, two companies Over time, it's likely that many of the small security com-
that went public in 1994, are big beneficiaries of growth in Panies will be acquired by larger companies wishing to
the Internet. Both have leads in incorporating features ~ €nhance or extend product lines.
needed by the ISPs into their products, and both have
substantial installed bases in the ISPs, OSPs, and other
carriers. With 1995 year-end public valuations in the range of 20,

25, and 6 times latest 12-month sales, companies such as
Because Cisco, Ascend, and Cascade equipment is necestyUNET, PSINet, and Netcom have certainly captured the
sary to build the Internet, we believe these stocks are the enthusiasm of investors. Together, the three have an ag-
safest and cleanest way now to invest in its evolution. gregate public market capitalization of $3 billion but only
$176 million in latest 12-month revenue and $57 million in
latest 12-month losses. These companies are helping create
In surveys over the past year, the No. 1 concern of networkhe backbone for the Internet by providing interconnections.
managers considering a connection of their corporate net- While this market is growing very rapidly, large companies
works to the Internet is security. There are many forms of such as MCI, Sprint, AT&T, IBM, CompuServe, America
security to be concerned with. Online and many others (remember, there are more than

3,000 ISPs worldwide) are competing in this space or soon
First, external threats of hackersfrom the outside. Once .

connected to the Net, a system may need some degree of

firewalling and/or packet filtering. Applications-layer The growth/business model dynamics of this business can
firewalling, considered more advanced than packet filter- be compared with that of the cellular business in the 1980s
ing, is being addressed by many privately-held and pub- and '90s. Companies are investing lots of capital to build
licly-traded companies, including Raptor, Secure Comput- regional POPs (points-of-presence) as quickly as possible to
ing, Border Networks, Trusted Information Systems, and secure users around the country and worldwide. While this

Internet Service Providers (ISPs)

Internet Security Equipment and Software

CheckPoint Software. business is growing rapidly, over time it will likely experi-
_ o ence considerable pricing pressure as new entrants fight for
Second, meeting tiereat of messages being inter- traffic. In addition, in time it's likely that we will see an

cepted. Once they are on the Internet, messages require jnqystry shakeout, and the better-capitalized may acquire
some kind of transmission and/or transaction security the smaller pioneers.

(encryption). Transmission security is being addressed

using on-the-fly encryption by companies such as Raptor ISPs are moving fast to find ways to enhance their revenue
and TimeStep, an affiliate of Newbridge Networks. Trans-streams, ranging from using their own interfaces/browsers,
action security is being addressed by software encryption search engines and soon, bundling (in cable-model fashion)
technology built into browser and other software by Terisa basic and premium services for Web access/membership to
(a joint venture between EIT and RSA Data Security), RSAcertain sites. For example, Microsoft would like to bundle
Data Security, Netscape, VISA International, Microsoft,  (for a fee) MSN and NBC news with every ISP’s offerings.

Spyglass, and many others.
ISPs were first to market in providing Internet access to

Third, the threat of unwanted userdeing authorized ac-  customers. We expect many RBOCs to begin offering lim-
cess to ISP networks or to corporate networks through the ited service by 2Q96; PacBell and US West already do;
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some of the IXCs are already offering service. As it standsTelecommunications and Related Services
now, the ISPs’ infrastructure and customer base are grow-
ing as rapidly as their people can purchase, install and
maintain network equipment; ISP and OSP network infra-
structures have been growing more slowly than customer
usage. ISP and OSP networks are not as reliable as tele-
phone users have become accustomed to. We have seen fhéreased activity on the Internet will increase demand for
ISPs come to market for more capital many times, and theaccess to Internet points of presence (POPs). This could
valuations on these stocks look high relative to sales. Thepenefit local exchange carriers by stimulating demand for
telcos will either miss the market; buy into the market; or second access lines (for use with modems) and — depend_
successfully enter it on their own. ing on calling plans and POP locations — increasing local
usage revenues. Current Internet applications are also very
graphics-intensive, which requires faster connections and

Telecom service providers should benefit from increased
utilization of the Internet in two important respects, in-
creased network usage and new access services, and new
retail service offerings.

Bandwidth expansion will be an ongoing issue for the ISPs
As Internet usage increases and bandwidth requirements should facilitate both high-speed business-line and residen-

e_xpand, th.e mfrastruct_tljlrﬁ will nesd to ran‘(ljp as well. In tial ISDN sales. More Internet activity will also stimulate
Flmel,_kcolst rcreases Wll bavle to ke passed on to users, angemand for backbone capacity, of which the long-distance
Itis likely that structural bottlenecks may occur. carriers, primarily AT&T, Sprint, and MCI, are already

PCs, Servers, and Semiconductors supplying a large portion.

Anyone who wants to communicate digitally needs a com- The telecom service providers hope the real revenue oppor-
munication device, a PC (or a pager or a set-top box). As tunity will be through retail product offerings.

indicated earlier, we expect PC growth to remain reasona-

bly strong (though the rate of growth will likely continue to Telecommunications Equipment

slow) as the market for PCs expands globally and as func-many (but not all) telecommunications equipment vendors
tionality (largely communications features) increases. Theare significant beneficiaries of increasing Internet activity.
most play in this space is the company with an 80% markegince much of the Internet’s allure stems from its heavy use
share in PCs, Intel. We feel it is clearly positioned to be thgt graphics and often sound, high-speed digital connections
primary beneficiary (at least, based on microprocessor unitgre required, at the very least, between major nodes com-
shipped; revenues may be another story) as end-users corrising the Internet. Ideally, digital connections should
tinue to ramp up their PC processing power. also exist between Internet Service Providers’ points of
presence and their subscribers’ access equipment, though
admittedly most Internet connections today are being made
over slower, analog phone connections.

Of course, PC vendors such as Compaq and Dell profit
from PC growth. However, their relatively low, though
leading, worldwide market shares (10% and 3%, respec-
tively) indicate just how competitive this space of the mar- Much of the Internet is composed of multiprotocol routers
ket is. Microsoft, naturally, benefits from PC growth as  Jinked by high-speed data lines. These leased connections,
well. operating at 1.5 megabits/second in the case of T1 lines, or
45 megabits/second in the case of less ubiquitous but higher
capacity T3 connections, are supplied by carriers using
digital cross-connects manufactured by companies such as
%Ilabs and DSC Communications. Cross-connects serve to

You want to set up a home page or a stable communica-
tions infrastructure for internal/external digital communi-
cations? You need a server plus software. Companies su
as Compaq' Hewlgtt-?ackard, Sun Microsystems, and SIII'trunk and groom digital signals between the endpoints of
con Graphichave indicated thqt server sa.les have picked leased connections.

up due to the Internet. We believe there is a trend to make

servers, and the software that runs on them, easier to use

and less expensive.
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While routers play an important role in Internet infrastruc- or make equipment to access ISDN include Ascend Com-
ture, larger ISPs are increasingly choosing to establish pri-munications, ADTRAN, U.S. Robotics, Premisys, and Mo-
vate frame relay networks to aggregate subscriber traffic torola.

from their many points of presence and to manage the flow

of that traffic onto the Internet. Major ISPs and OSPs havel €lecommunications carriers offering or planning to offer
purchased frame relay switches from Cascade and Strata-Video services may ultimately harness one of the most
Com for this purpose. Subscribers can connect directly to Promising means of increasing bandwidth to the home and
Internet Service Providers’ frame relay networks, attracted Office. CATV operators are conducting trials of high-speed
by high throughput (generally 56 kilobits/second to 1,544 data communications over an upgraded broadband plant.
kilobits/second) compared with the tens of kilobits on con- Success in this endeavor hinges on more widely upgrading
ventional analog connections. When accessing the Interné@nt to accommodate two-way communications and man-
using frame relay, subscribers often need FRADs (frame 2d€ communications over a combination of fiber and cop-
relay access devices) manufactured by companies such asPer- Several companies have cable modems under devel-

Digital Link, the Kentrox division of ADC Telecommuni-  9Pment, including CATV equipment leaders General In-
cations, and Motorola to interface with the frame relay strument and Scientific-Atlanta, a host of other large com-

service. panies such as Intel, Digital Equipment, Hewlett-Packard,
and Zenith, as well as several smaller companies such as
Another increasingly attractive method of accessing the ~ @Home LAN City and Com21. While architectures differ
Internet is Integrated Services Digital Network. ISDN, widely O is the upstream/downstream bandwidth equal or
long the “Rodney Dangerfield of digital connectivity,” is primarily broadcast in nature? Will Ethernet, ATM, or
beginning to gain respect given its high bandwidth (up to some other protocol be employdd?this product segment
128 kilobits/second for a BRI connection, with throughput will likely remain an area of intensive trials and investment
several times that with compression) and attractive pay-asever the next few years.
you-go nature. Companies that supply ISDN connections

Software and Services Many other companies want to be in the browser game
(including America Online, CompuServe, Prodigy, Oracle,
Application Software Sun, Lotus and AT&T). We believe that over time, the

market will standardize on one or two browsers — the most

There will likely be four key areas for Internet software ) ) A
likely winners are Netscape and Microsoft. Both compa-

development: (1Browser software; (2)Server software; ) _— . )
3) Internet softwarelevelopment/authoring tools and 4) hies will likely end ‘%p rec_:gwmg very_ little money per
software for back-end processes and databases. The Wetl}rowser as they build critical mass in an attempt to control
is about software; heretofore, lots of Internet software has the front-end sof’tware for the \_Ne,b' The company t hat
been distributed freely. Many companies today are spend-contrOIS the web’s front-end will likely be best positioned to
ing heavily to develop software to make the Internet easiercomro' the server and Qevelopment tool markets. 'F’or now,
to use. To date, we think the biggest success story is Netscape has the lead in the brow;er market, but it's still
Netscape Communications, which will likely end C1995 as ©° egrly o t?" whgther I ,can dommate Fhe market on an
the fastest growing software company in history (based on on.-gomg basis. M'(?rOSOft_S e.dge with Windows 95 :?md
first year sales). By using the Mosaic web browser softward'ndows NT, combined with its own browser, over time

as its guide, Netscape created and freely distributed its can be a powerful challenge.

browser software across the Internet. We believe more thateott McNealy of Sun Microsystems has been saying for
60% of web surfers use the Netscape browser. Through years that “The Network is the Computer,” and with the
licensing arrangements with Spyglass, companies such asrapid ramp-up in Internet usage, he’s starting to look spot
Microsoft are also rapidly rolling out other browser prod-  on. The success of the mainframe created IBM’s market
ucts, for free. dominance, the argument goes; the rise of the minicom-
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puter gave power to Digital Equipment and Hewlett- soft stranglehold and still reach the Windows market.
Packard; and the success of the personal computer made HTML is a cross-platform page description language in the
Microsoft, Compaq and Apple dominant. If indeed, the  public domain. Enhanced scripting language with sophisti-
Internet/network is the next computing platform, a host of cated logical constructs that complement HTML will

new dynamic companies will capitalize on it. The reason emerge from another generation of tools companies.

for the massive investor appetite for shares of Netscape, inLikewise, many existing development tools vendors will

our opinion, is that at least for now, it appears that license Java and incorporate HTML generation into their
Netscape could be the leader in creating the software plat-current tool sets.

form for the Internet. . . :
No doubt, for the Web, Microsoft will revert to its proven

The dominant players in this emerging industry are makindormula of creating proprietary extensions and program-
strategic bets, building proprietary Internet applications anthing interfaces tied to Windows. Every company in the
giving them away to users to gain mass acceptance and trgomputing industry, with the possible exception of Micro-
to become the de facto system. Such attempts include Mi-soft, wants to see the Internet become a critical platform in
crosoft’s often changing efforts; Adobe’s Acrobat; Mac-  the enterprise since it reduces the role of the desktop and
romedia’s ShockWave; Netscape’s proprietary HTML ex- weakens Microsoft. The openness of the Internet throws a
tensions and SSL/Secure Courier; Sun’s Java,; electronic wrench into Microsoft's one-stop shopping plans and
payment systems from DigiCash, First Virtual, and Cyber- makes a Windows-everywhere strategy look a little dated.
Cash; Xing Technology’s StreamWorks, Progressive Net- . , , )
works’ RealAudio, VocalTec's Internet Phone, Paper’s The enterprise use of the Internet doesn’t require a major

VRML, World's VRML+. This type of positioning by cultural shift in consumer behavior or a major uptick in

software companies is what creates long-term Opportunitiegomputing infrastructure. Enterprise users already have the
for *annuities” as proprietary implementations become problem of remote and mobile access, and the Internet

standards. We will watch carefully as these “standards” simply represents a_ better _SOIL_“'O”' Many co_rporanons
emerge already have experience with internal Web sites over

“Intranets,” and opening up some applications to external
Enterprise and Networking Software users is not a large technological leap. So while excitement
over “hot Web pages” is capturing attention for now, the
enterprise use of the Internet will likely capture the dollars
Jo the near term, because there is an immediate problem to
be solved by buyers who have budgets. The perfunctory list
of hot Web pages that most users view for two minutes will
be old news next year, and consumers will demand more
The impact on the enterprise will be as significant, if not useful content. One near-term use of the Internet that could
more so, than the previous platform shifts (mainframe to keep consumers interested is an ability to tie into their of-
mini to PC). What's at stake is a battle for application de- fice environments easily.
velopers. For the first time, developers will have a stan-
dard, cross-platform GUI with fairly well-defined pro-
gramming interfaces. Universal access to the Web and anNot all users of the Internet will be experts. Today, for the
uncharacteristically uniform desktop environment in the  most part, power users and early adopters built their net-
form of Web browsers have created an attractive volume works, connected them to the Internet, and developed web
market for developers that, heretofore, has only been sites. We believe there is an opportunity for vendors to do
matched by Microsoft DOS and Windows environments. the same, as an outsourcing agreement, for corporations

h | ket for devel has b led b connecting in the future. Sprouting up all over are adver-
The volume market for developers has been controlied by tisements for web development, consulting, and other such

Microsoft for nearly a decade. HTML, Java, and related arrangements. It would not be surprising if larger consult-

fam|:;esdof emerging devhelopmentbtoollj basedf on thsseM. ing and computer services companies such as Electronic
standards represent a chance to break away from the iCrB51a Systems addressed this in the future.

The Internet’s potential for fundamentally restructuring the
computing industry is more apparent and imminent in the
enterprise space than in others. In short, the Internet rep
sents the next application development platform and
ubiquitous access to applications regardless of location.

Internet/Online Consulting, Services and Development
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Because it is impossible to accurately count the number of marketing studies. Find/SVP is one such company doing
Internet users, we believe there is a small opportunity to  this today. Nielsen, of Dun+Bradstreet, recently completed
perform the service for advertising purposes, such as in  a study of the Internet marketplace as well.

Content and Aggregation member the early days of television, when the hosts got up

on stage and read from a script in the same way that they
For now, the information on the Internet is called content. did on radio? It wasn’t until Milton Berle and higxaco
In the future, it will probably be called programming. As Star Theatecame along and started interviewing and in-
can be evinced by a quick perusal of our “cool sites” teracting with people in a variety-show style that the new
(Chapter 12)theInternet is about information and infor-  medium of television began to leverage its strengths and
mation sharing. And it's not just for external information, gain broader acceptance. Truly dynamic, sophisticated use
it can be about internal corporate information; like many of the Internet’s full capabilities is still relatively rare.

enterprises, Morgan Stanley has put its corporate informa- | i
tion and communications stuff up for internal access via Again, since anyone with a PC and a modem can become a

Web browsers. The 'Net was created so academics in serY;ayblisher, predicting the eventual winners is all but impos-
arcane fields could share information with hard-to-find ~ SIPle- Atthis stage it appears that, as with traditional me-
colleagues. In fact, in the early days, we venture that the dia, advertising yvill eventually provide most of the revgnue
more arcane an area of interest, the easier it was to find olf" CONteNt providers/aggregators on the Web. Over time,
about it on the Internet. Subsequently, some great infor- this should be augmented by revenues from subscriptions

mation access tools have been created: such as InfoSeek,and transactions. Companies with high-traffic sites today

Yahoo!, Lycos and WebCrawler. These search engines, collect revenue from advertisers in exchange for a logo or

available freely on the Web, are basically massive databasggnner ad (with hyper-text links to more details). Yet the

resulting from periodic automated searches of the Web. infrastructure for Web “narrowcasting” (distinct from tra-
ditional broadcasting) — educating media buyers, creating

The Web has been dubbed a massive virtual disk drive, andsage statistics, ad rate cards, etc. — has just begun to
its beauty is not only that there is lots of information avail- emerge.

able, but also that it's getting easier to access. However, ) ] » ) ) ]
organizing the massive, rapidly growing, and infinitely While a large portion of traditional media revenue is typi-

distributed data on the Internet is a service that will alwayscaIIy generated from advertising (100% for television; 80%

_ . 0 i imi .
be valuable to consumers. For now, no company, in our ©" neWSEapIZrS, and 50/Ef0|f magaZIgeS), sml;nla:]occ;r
opinion, does a better job of making general information rences should occur on the Internet. Remember how Procter

. . . . ? i imi -
available for a mass market audience than America Onlme& Gamble funded the soap operas? We will see similar de

In our view, its online service is a superset of the Internet; velopments again; in fact, we already are.

AOL should be viewed as a consumer media/entertainmenfye have divided the various content and aggregation com-
company and a content aggregator/programmer. With its panies into several subsegments.

large subscriber base and its ability to point to data and
garner advertising, annuity revenue streams should be
significant. Microsoft is also adopting a content aggregator - -
model for its Internet/online efforts; its recently announcedA Sampling of Advertisements on the Internet*

. . . . - . Advertiser Home Page
relationship with NBC is a clear indicator of its long-term

Gatorade ESPN
plans. Saturn Americ®nline
Callaway Golf iGOLF on America Online
A lot of the information that's available on the Web is 1BM Magellan/McKinleyGroup
. . . . AT&T InfoSeek
worth its price (free). Although many organizations use th@eyet-packard HotWired
Web only as a means of distributing marketing material, NBC Yahoo

entrepreneurs are creating more interesting material. Re-*circa 12/95
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Organization/Aggregation Fool, NetNoir, and iGOLF to provide content. Over time,

In concept, the function of an online service interface and (,Qr?e of '.[he hot areas of mteractye exmtemelﬁ on the Web
web database site are similar; they allow quick retrieval of W'," be in the area of online multiplayer gaming and gam-
vast amounts of information. Good web databases, like bling.

Yahoo!, Infoseek, Lycos, and WebCrawler and others, are Newspaper companies spent millions in the late 1970s and
invaluable for users — they make the web worth using.  g4rly 1980s developing new, electronic-based news services
The same is true with OSP interfaces such as America Ongat readers ultimately rejected, such as Knight-Ridder’s

line, Microsoft's MSN, CompusServe, Prodigy and others. - vjewtron, a two-way interactive information service. Con-
Users like America Online because it has an easier inter- sequently, newspaper companies have in general ap-

face, making it easy to quickly get at information. OSPs  r5ached the new wave of online mania more cautiously
are paid for their service on a per hour and/or monthly  and with much less up-front capital commitment. But they
charge; a web database service is usually paid for by advetye ot sitting on their hands. Both alone and in partner-
tiser revenue. ship, newspapers are jumping into the online arena and
generally achieving much better results than they had in the
past: distribution channels are much more fully developed,

There are Static” pages, tiynamic” pages, fnteractive” the public is much more computer literate, and the demand
pages, and combinations of all three on the Web today.  for online services is strong.

Static areas include text-based information; Dynamic areas
include text-based information with moving images/data; As newspapers attempt to create critical mass in the online
and Interactive areas include chat features where users inarena quickly and dramatically, there is some standardiza-

Information/Publications

teract. Traditional media companies sucfiase ESPN; tion for media content on the Internet through the New
Business WeeRhe New York Time¥he Wall Street Century Network, a cooperative effort among eight news-
Journat The San Jose Mercury NeWi$ie Chicago Trib- paper companies (Knight-Ridder, Gannett, Times Mirror,

une Ziff-Davis; and ABC have offered impressive static Tribune, Washington Post, Advance Publications, Cox

and dynamic pages, while start-up companies like Motley Newspapers, and Hearst Newspapers). NCN is developing
Fool and c|net are taking advantage of the new medium argiandards for 'Net publishing, exploring distribution ar-
offering great interactive services. America Online is ac- rangements for the digital marketplace with wire services
tively funding emerging companies such as The Motley ~ and others, and focusing on content sharing. Eventually,

Check Out This Business Model

Our favorite example of a low-cost business model is Rob- We believe that at some point in the next year, when we get
ert Seidman’s. Robert started a newsletter 14 months agosome glimmers of secure financial transactions on the In-
calledIn, Around and Onlin¢recently changed in what ternet, or even if we don’t, Mr. Seidman may begin charg-
was probably a marketing effort 8eidman’s Online In- ing for his newsletter. Let's say he charges his 10,000 sub-
sider (available at http://www.clark.net/pub/robert). Word scribers a whopping $20 per year (we would pay a lot

(and e-mail) of his newsletter spread quickly. He distrib- more), then suddenly he’s grossing more than $200K per
utes this 5-10 page newsletter to over 10,000 subscribers year (all for less than $100 in annual COGS, a $3,000 PC
weekly, for free, spending, by his admission, 15-20 hours and about 18 hours a week).

per week gathering information and creating the product,
and we estimate that his capital equipment cost to run the )
business is a nice 486 PC (say $3,000) and that his monthﬁ/Obert could_have prgflts that exceed those of many of the
Internet/online bills are gratis. Within about a year he has Internet Service Providers. Now, that’s a business model.

become somewhat of a cult figure in the Internet commu- 'S @S0 good news for the neRblling StonesndMTV,
ity and maybe not such good news for companies with high

costs!

We'll take that business model, thank you. All by himself,
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NCN expects to offer its capabilities to virtually any
newspaper.

Another major joint venture is a national employment
service on the Internet called CareerPath, being devel-
oped through six major newspapers includiigBoston
Globe, Chicago Tribune, Los Angeles Times, The New
York Times, San Jose Mercury Nearsi The Washing-
ton Post. Beyond these significant joint efforts, most
major newspaper and publishing companies are busy
developing and selling a host of company-specific serv-
ices for both the Internet and other online systems.

Transaction Processing and Financial Services

It is easy to see how companies that service this industry
can readily exploit the virtues of the Internet. In general,
as the trend accelerates from a paper-based to electroni-
cally based transaction environment, the more vibrant the
business of transaction processors will be. With a vir-
tually cashless society’s financial transactions consum-
mated on varying forms of credit, debit, or smart cards,
the demand for secure and efficient processing capability
is hard to overstate. Companies such as First Data Cor-
poration, with the scale to be truly a dominant player, are
poised to benefit from this secular trend. Similarly,
HNCS, with leading-edge fraud detection products, is
positioned nicely in specialized applications such as
transaction securitization and data interpretation. Com-
panies that own data bases of transaction and user profile
data stand to benefit tremendously.

Commerce

A complaint about the Internet today is that it's tough for
publishers to make money from it, there aren’t enough
users, and there isn’t a secure way to transfer funds. It
seems like the only folks making much, if any, money are
the networking equipment companies, the organizations
that sell Internet publications and host conferences, and,
yes, the investment bankers that bring Internet-buzz
companies public.

Over time this will change. More users will come as ease
of use and access improves (this Christmas should bring
lots of consumer users), and security on the Internet will
happen someday (though it will probably take longer
than the bulls hope). Two key areas for improvement:
encryption technology and public trust.

In the short term on the commerce front, we are most
excited about developments in electronic commerce over
non-Internet, private (allegedly secure) networks, such
as:

« transactions over America Online, which in fact is
kind of like a cyberspace shopping mall;

« the rollout of Intuit's electronic commerce products
linked with financial institutions; and

» purchases of items made over the Internet where items
are chosen/ordered over the 'Net, but the actual funds
transfer is made via credit card with phone confirmation,
or via a coded account with a company like DigiCash,
First Virtual or CyberCash.

We believe the benefits of choice and selection for con-
sumers via the Internet will make the medium a key way
of conducting commerce. The sooner it can become
more secure, the better, but that's not critical to the evo-
lution of the medium for purposes of commerce. For
now, it's important for companies to nab customers and
keep improving product offerings: mind share and mar-
ket share will be crucial. While skeptics like to say that
America Online loses money on a cash flow basis
(excluding subscriber acquisition costs), once it obtains
5-10 million subscribers, it will be able to harvest the
cash flow. If a company can build subscribers in a small
but rapidly growing market with a compelling economic
model and maintain that share when the market gets big-
ger, it should reap good profit margins.

Once you have purchased your first audio CD, CD-ROM,
flowers, or book electronically, there’s a good chance that
you will do it again and again. And companies like CUC
International, the Internet Shopping Network (owned by
Home Shopping Network), and 1-800-FLOWERS are
making it even easier via the Internet and online services.
Companies like 1-800-FLOWERS and pcflowers have
popularized the electronic purchase of flowers and gifts,
offering items consumers don’t feel the need to inspect
(or even see) before unloading their cash. Both CUC
International and ISN provide fairly comprehensive Web
shopping services that allow members to buy things
through a member number rather than placing the cus-
tomer’s credit card information out on the Net with each
purchase.
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Some Data for the New Media World from the Old

Stats from today’s media world offer a sense of how this  sion, $35 billion; book publishing, $26 billion; magazines,
new medium may develop. It's important to understand $23 billion; movies, $21 billion; recordings, $12 billion;
what U.S. consumers are willing to pay today via various and radio, $11 billion. These are all mass-media markets
media in order to understand what they may pay for the in which communication is one-way (or what the publisher
same information (but better packaged) via the Internet. Wevants the consumer to hear/read/see or believes the con-
attribute lots of our data to Shirley Biaghsedia/Impact sumer wants to hear/read/see). With the Internet and on-
line services, communication is two-way; for the most part,

* About 62% of all adults read a daily newspaper; 75 % ofthis same stuff can be delivered to consumers, who can
all adults read a newspaper at least once per week. choose what they want.

« U.S. adults read an average of ten magazines a month. e newspaper chain with the largest average daily (not
including Sunday) circulation is Gannett with 6.3 million

via 83 daily newspapers includitgSA Todaywhich com-
prises about 1/3 of the total. Among the top 300 magazines

. Each household leaves the TV set turned on for an averl" the U.S., the magazine company with the largest circu-

age of 7 hours and 15 minutes a day; adults watch TV on lation is Time Warner, with approximately 26 million cop-
average 4 hours per day. ies. The cable company with the most subscribers is TCl,

with just over 12 million subscribers (plus another 3.1 mil-
+ One out of four American adults goes to the movies oncdion in non-consolidated affiliates). The highest grossing
a month; adults with a VCR rent an average of one video- film of all time, Jurassic Parkgrossed $913 million in box
cassette a week. office sales and (at an average ticket price of about $6.50)

was seen by over 140 million movie goers and, to date, by
« Each American spends an average of $55 per year on  gn estimated 45 million videophiles. The most successful
recorded music. single recording of all time, “Rock Around the Clock,”
performed by Bill Haley & the Comets, was purchased by
25 million consumers, and the most successful album re-
cording of all time Thriller, performed by Michael Jack-
son, was purchased by 25 million consumers.

« On weekdays, adults listen to the radio an average of 3
hours and 20 minutes per day.

» Half of all Americans buy at least one book a year; the
average library user borrows 15 items a year.

e The average American spends $60 on telephone usage

per month. America Online currently has about 5 million subscribers,

According to Veronis Suhler & Associates, the relative size!P from 1 million a year ago. We think it could hit 10 mil-

of the US media industries in 1994 was $175 billion in 1N Within & year or so. And the number of consumers
revenue (a lot of which comes from advertising). This with direct Web access, though small now, will continue to

breaks down as follows: newspapers, $47 billion; televi- 9roW rapidly. That's powerful.

This memorandum is based on information available to the public. No representation is made that it is accurate or complete. This memorandum is not an offer to
buy or sell or a solicitation of an offer to buy or sell the securities mentioned. Morgan Stanley & Co. Inc. and others associated with it may have positions in and
effect transactions in securities of companies mentioned and may also perform or seek to perform investment banking services for those companies.

31 of 322 JCMS - EXHIBIT 2008
CoxCom, LLC v. JCMS




1-22 MORGAN STANLEY

Where We Have Been and Where We May be Going

America Online offers a perspective on where we have beepace and where we may be going in the online/Internet
with content/aggregation/programming in the online line space. We buy into this perspective.

New Media Programming Evolution

1) 1985+ 3) 1996+

Iron Age Silver Age

(text-based; low speeds; small audience) (multiple media; higher speeds; critical mass audience)
« Member-generated content « Original content

« Branded, repackaged (“repurposed”) content areas Less “repurposed” content

« Reference database materials « Commerce as a programmed area
« Icons for information areas and logos for ads « New channels to serve new markets
« Rudimentary transactions « Network initiated, purchased or produced shows

« Member-generated content via home pages, personal
Web sites, road trips, intelligent message boards

« New HTML original content areas

« Few partners; better service and increased promotion

2) 1994+ 4) 1999+

Bronze Age Gold Age

(text/picture-based; higher speeds; niche audiences) (full-motion video; speed not an issue; mainstream media)

e Channel creation and new media programming e The next thing: cable and telephony and datacom and

« Packaging of multiple content streams Hollywood blended together

«  Shopping malls for commerce (with text and photos) Advertisers/marketers pay the freight

« Interactive marketing areas as information providers More consumers using PCs in prime time than TVs

. Celebrity events and vertical communities « Promise of interactive services achieved
« Connected properties
« Pointing to Web sites

Source: America Online
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Chapter 2. The Internet — Past, Present, and Future

Summary

« The Internet began as a U.S. Department of Defense experiment to demonstrate the feasibility of interconnecting comput-
ing devices.

« Stimulated by the need for fault-tolerant, wartime communications, the predecessor to the Internet began as four inter-
connected computers in 1969. There were 1,000 in 1984 and 6.6 million by mid-1995. Following a decision in 1989 to
stop funding commercial traffic, in April 1995, the U.S. government began a two-year phase-out of Internet backbone sup-
port.

« Future user demand should increase following the arrival of more killer applications like Mosaic, such as real-time audio
and video, as well as telephony.

Throughout military history, superior communications has col that allowed the various systems to interconnect. In
been the strategic key to winning wars. After World War 1973 and 1974, a standard networking protocol emerged
II, computation devices and transistors began to create a that became known as transmission control protocol and
new era in technology that proved decisive for the military. Internet protocol, or TCP/IP, for which Vint Cerf and Bob
In the 1960s, computers began to allow multiple users to Kahn are credited.

share the resources of one processor simultaneously. Time

sharing was one in a string of technologies that would con-TCP/IP enabled every ARPANet computer to communicate
tribute to the concept of the Internet. But the Department "égardless of its operating system. Ethernet LAN technol-

of Defense wanted a more robust network, one that would 09y was another offshoot of ARPA funding. By mid-1975,
allow communications across the U.S., even if a nuclear When there were about 100 computers on the ARPANet,

attack destroyed telecommunications lines. ARPA decided that its experiment was successful and ro-
bust enough to move to a separate agency for operations,

In 1968, Bolt Beranek and Newman won the competition tahe Defense Communication Agency (nhow the Defense In-

develop a communication system based on a set of small, formation Systems Agency).

interconnected computers that the DoD’s Advanced Re-

search Projects Agency (ARPA) called Interface Message VWhile most of the funding for the ARPANet came from

Processors. These specifications were met by a self- military sources, the project was largely developed at uni-

healing, packet-switched, routed network. Followinga  Versities and research-oriented government contractors.

decade of study, the packet-switched ARPANet began as Some aspects of the network remained classified, but most

four interconnected computers (hosts) in September 1969 Of the network had to be open to ensure that it was as sta-
(three in California and one in Nevada). ble, robust, and useful as possible. By 1977, a four-network

demonstration using TCP/IP connected ARPANet,
ARPANet was highly experimental, but the number of SATNET, Ethernet, and PRNET successfully.
computers seeking to connect to the network grew rapidly.
In 1972, the first documented e-mail message was sent AT&T Bell Labs had introduced UNIX in 1969, and by its
across the ARPANet, and in 1973, ARPA developed other, 1977 revision TCP/IP had been integrated into the operat-
non-terrestrial networks, including SATNET, which used ing system. By 1980, TCP/IP had advanced sufficiently so
synchronous satellites to contact ships at sea, and PRNETthat ARPA decided to require all computers on the AR-
which used packet radio to contact ground mobile units. PANet to use it (another TCP/IP version came in 1983).
However, differences in networking capabilities made it ~ UNIX and VMS multi-user operating systems had already
essential to devise a software-based packet-switched protgd@ined widespread acceptance and captured a large in-
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stalled base at academic and research facilities, and in  Figure 2.1

1979-80, academia was allowed to connect to the AR-  |nternet Backbone (NSFNet) and Regional Net-

PANet. Host growth accelerated as the TCP/IP-capable works Service Connections, September 1991
academic systems, as well as the Department of Energy agg

NASA, plugged in.

Most of the applications for the Internet from the late 1970
until 1995 were developed by non-commercial interests
who posted their programs on the Internet as freeware or
shareware. Many were developed collaboratively, in the
sense that users who developed applications would usuall
allow others to improve their source code. Basic services
for remote connectivity, file transfer, and electronic mail
appeared in the mid- to late-1970s. Usenet news, a bulle-
tin-board-like network, appeared in 1981, and was soon
followed by the Gopher file search and transfer system in
1982. Open discussions over the Internet continue today
about how to optimize the technology; they are posted for Source: Donna Cox and Robert Patterson, National Center for Supercom-

public comment as RFCs (request for comments). puting Applications/University of lllinois. This image is a visualization
study of inbound traffic measured in billions of bytes on the NSFNet T1

At least five companies and individuals each claim to havebackbone. It represents data collected by Merit Networks, Inc.

coined the term “Internet” around 1979, but the term didn’t

stick until the mid 1980s. In 1986, the National Science 1990. In April 1995, NSFNet began a two-year phased
Foundation initiated the NSFNet, a series of high-speed (5@ithdrawal from its funding role, although it continues to
kbps) networks connecting the NSF’s supercomputers. ~ support VBNS, a backbone intended primarily for academia.
With the NSFNet in place, and the military using a separateonnected to the VBNS are four commercial network access
Defense Data Network, the dismantling of the ARPANet  points, to which the “Group of Six” commercial backbone

was nearly complete. The new NSFNet backbone con-  providers (PSINet, UUNET, ANS/AOL, Sprint, MCl,
nected the various regional networks, and with that the ~ AGIS-Net99) connect. The dismantling of the NSFNet and

term “Internet” was formally adopted. In 1988, NSF se-  the transition to the commercial Group of Six backbone was

lected Merit, at the University of Michigan, to lead a con- nearly transparent to users, yet it clearly marks the moment
tract with IBM and MCI to develop a 1.5 mbps NSFNet  Of the Internet’'s commercialization.

backbone upgrade (Figure 2-1).
Pg (Fig ) The World Wide Web made its debut in 1989 at CERN

In 1989 and 1990, Internet use became obviously more  (Conseil Europeen pour la Recherche Nucleaipeled in
commercial, which was inconsistent with NSF policies. AsGeneva. It was developed for scientists (primarily by Tim
NASA and the U.S. Department of Energy contributed Berners-Lee) at CERN'’s nuclear supercollider facility to
additional backbone facilities in the form of the NSINet andfacilitate research by allowing authors to reference other
ESNet, respectively, the NSF began planning to withdraw documents (hypertext), all of which are available on the

funding of commercial traffic. In 1988, MCIMail was Internet. At its inception, the system was text-based;
granted permission to connect to the Internet, followed in CERN did not start publicizing the development until about
1989 by CompuServe, ATTMail, and Sprintmail 1992.

(Telemail), which, together with NSFNet, formed the major

backbone communications service for the Internet. Just two years ago, most of those on the Internet were uni-

versity users or ex-university users at computer-related cor-

To allow commercial networks to connect to the Internet, Porations. Today, demographics have changed, largely
the Commercial Internet Exchange (CIX), a universal because of the availability of graphical user interfaces like
commercial connection point to the Internet, was formed inMosaic, PC-based access, and increasingly robust catalog-
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ing and searching resources, such as Yahoo, Infoseek, andhip” products come to force. In our judgment, the follow-
Lycos. Mosaic, developed in 1993 at the University of llli- ing enablers will accelerate the rate of Internet use as they
nois/National Center for Supercomputing Applications become more robust and standards-based:

(NCSA) by a team of students, was posted on FTP servers

connected to the Internet and made available for free * Internet telephony (available today);

download during its test stages. . . .
W unng ! g  real-time audio playback (available today);

Today, Netscape and many others carry on the tradition of
letting others use the software for free testing during beta
stages. However, to get software that is not a test version,, pcg (personal communications services [wireless]):
current practice is that users must pay for it. This trend is a

reminder that the future of the Internet looks increasingly « PDAs (personal digital assistants);

commercial in terms of content and the user base.

 real-time video playback (available today);

» speech recognition (not ready for prime time); and
Over the next decade, we believe, the Internet could become
as ubiquitous as telephone service. Also, penetration of ¢ hear-synchronous TCP/IP video and voice applications
about 50% of the population will occur more rapidly than it (television quality — not available).

did for the telephone, we believe. However, with 20 times - the Int ; isted of ¢
the addressable market outside the U.S. than inside (a rea- Wo years ago, the Internet consisted ot a group ot Users

sonable estimate based on population), the Internet should’vr_'O \:vedre rotr::ogene;)hus an(;j demdedhly ndot bu3|rr11es|s(; ¢
see even more rapid growth as non-U.S. participants de- oriented. 1n the months and years ahead, we should expec

mand greater connectivity. There may well be a trend to- the Net to become a closer reflection of the society in which

ward convergence of broadcast media into the Internet, if "'© I'V]?' tiomplete \(/leth retlalleer,l fltdvertlsers, conts.lilta.rl}tz,
Internet appliances, $500 set-top boxes, and “Internet on gnanuracturers, an peop € ot all types — except it will be
global and more accessible.
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A Look Back —

1969 - Woodstock 3/17/76 - Stock Market
1964 - Civil - Woodstoc tops 1,000
Rights Act Passed R
- Sat?f;z The oraduate 1975 -One Flew Over 1979 -
5 y N9 the Cuckoo’s Nest Star Wars

Q

(@) 1972 The Godfather 1977 Saturday Night
72! Fever

1967 - The Doors,
Light My Fire 1973 - Oil Prices 1978 - US
Skyracket “dollar crisis”
1968 - Martin Luther 1975 - Vietnam
1963 - JFK King, Jr.Assassinated War ends
Assassinated RFK Assassinated
—_— Nixon elected

[av}

Q 1962 - Cuban 1972 - Nixon re-elected 1976 - Carter elected
= Missile Crisis Watergate break-in U.S. 200th Birthday
_ Cold War

o 1979 - Margaret
A . Thatcher

1961 - The Berlin 1974 - Nixon elected
Wall is Built resigns Prime Minister
1978 - Intel introduces the 8086
Philips and Sony unveil the CIj

Q 1969 - Apollo I

o moon landing
—(

c
g 1976 - Wang introduces first

) computerized WP for $30K
) Matsushita introduces the VCR
= Jobs & Wozniak market Apple | for
$666
s 1979 - USENET|
1974 - TCP defined N
1957 - U.S. forms the ARPA 19(?;/;":') Plé dDiﬁtgﬁmrk Telnet protocol revised established
USSR launches Sputnik. P 9 1973 - First international i
- 1969 - ARPA Net commissioned and 4 ~ connections 1977 - First TCP
g 1962 - Paul Baran (RAND) nodes set: UCLA, SRI, UCSB, U of Utah for UNIX
outlines concepts of packet- _Ei

1) switching 1968 - PS-network 1972 - Public demo of 1976 - First Interret routers

= presented to ARPA ARPA Net. INWG formed w/ 'UUEFP 3 o "9 ]

— Vint Cerf as Chairman evelop!

1965 - ARPA-sponsored study First E-mail message sent 1975 - >63 IMPs
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Forty Years of Development

1991 - Russian electronic networks carry ZOO%)F({OCky
Soviet coup news before TV
1981 - Premiere of MTV 1987 - Launch of “Just
— Prince Charles marries Lady Di Say No” to drugs
5 War Games 1995 -The Net
Q
o 1982 -ET
7] First artificial heart transplant 1989 - Student revolt in China makes
use of Internet
1994 -Schindler's
List
1980 - Reagan elected
1987 - Irangate
—_— hearings 1992 - Clinton elected
8 1981 - Reagan shot
‘= 1989 - Fall of the Berlin Wall.
=
o
A 1983 - U.S. invades Grenada 1988 - Bush elected.
Unrest in USSR.
1991 - The Gulf War
1980 - Sony launches Walkman »
in Japan 1986 - Challenger accident 1996 - Speech recognition
moves to mainstream
> 1989 - Intel introduces the 486 50% home PC penetration
%0 1984 - Macintosh introduced 1993 - Intel introduces the 2000 - Intel
'_d Pentium processor introduces the P§
g 1982 - Intel introduces the 286 1995 - Intel introduces the P6
[5) Time names the computer . .
) “Machine of the Year” 1985 - First personal laser writer
= from Apple for $7,000 1994 - 33% home 1998 - Intel
Intel introduces the 386 PC penetration introduces the P7
Space shuttle explodes
B i i i 170,000,000
1980 400 Rosts CONNECNG 1984 - DNS established. 1987 - #000 BESS I0ked bY 1 9q0 _ ee foundea Internet Users
000 peop Hosts >10,000 4 Archie released 1993 - NPNet
1982 - Defense Data o dismantled 100,000
,5 Network built by DOD 1988 - Beginning of Web Sites
& 1983 - Split to ARPANet/Milnet dismantitg of ARPANC!  1991- CIX formed _
TCP/IP established ga.ckels o o Gopher introduced 1994 - Mosaic
ol MCIMail launches P per day WAIS released
= 20,000,000
— 1981 - CSNet started. ARPANet 1989 - ARPANet ceases to 1992-93 -Internet Society Web Sites
links computers at >200 sites 986 - NS exist. >100K hosts established
Change from NCP to TCP L - N FN:t Requests for online files WWW launched 1996 - Elvis becomes AOL's
mandated. implemente averages. 1,000/month 6MMth Subscriber
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1995 — The Internet and

Political

Technology

Internet

JANUARY FEBRUARY MARCH APRIL MAY JUNE
Kobe earthquake )
Dow tops 4000 for 234-day long baseball Time Warner/Turner|
first time (2/16) strike ends announcement
Rose Kennedy
dies . Oklahoma City
= Michael Jordan retgrns to bombing
‘S basketball (vs. Indiana)
@]
7p}
SF wins Superbowl XXIX
vs. Chargers
[Newt Gingrich becomes Speaker of the House]
World Summit for social
development
1995 G7 Ministerial
conference
IBM announces cash
MSFT’s Bob avail. tender offer for
in stores First E3 conference ~ Lotus
U.S. District Court Judge Stanley Sporkin Sega launches Saturn
rules against consent decree DOJ reached inU.S.
previously wIMSFT INTU/MSFT merger
called off
MSH Index begins
trading on AMEX
GMGC IPO AMER/Bertelsmann AG .
joint venture NSFNet retired
o ek =
' : ’ acquisition’s of Medior and
PSIX IPO
WAIS
UUNT IPO
WWW surpasses ftp-data in March as
service with greatest traffic on NSFNet
based on packet count.
WWW surpasses ftp-data in April as
service with greatest traffic on NSFNet SPYG IPO
based on byte count.
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Where We Are Today

JuLy AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER
The Net Jerry Garcia dies
0J Simpson Dow tops
ABC/Disney acquitted 5000
= announcement
D
&
Chemical/Chase Atlanta Braves win
Westinghouse/CBS announce merger World Series
announcement
, U.S. Govt.
. UN'’s 50th Shutdown
— First woman Anniversary
= .
Q adn_utted o Election Line Web site
= Citadel 4
= Unabomber i introduced by
= B’Ia }?an gr ?Nmaﬂ! esto ABC/CapCities and Digital
- 50 yrs after publishe Pc))/st ashington Ink/Newsweek
Hiroshima Yitzhak Rabin
assassinated
Powell says no to
Presidential race
Tech stocks Bart
it hi arton vs.
a hit highs Bvron Tech stocks volatile --
2 fears of poor earnings
= Long awaited
% < release of
AT&T i
ﬁ restructuring Windows 95 Cisco completes Grand
announced Sony launches Internet World, Junction acquisition
Playstation in U.S. Boston, MA
Mark Lotter’'s count of # of networks | UUNT announces Internet World 95 in Boston -
= 61,538/6.642MM hosts AMER completes Unipalm acquisition attended by 32,000
MSN Ubique acquisition ) ]
INTU’s Quicken offers
debut Edgar Internet access/QFN
AMER reaches lives  AMEX Internet Index NSCP completes
AMER reaches 3MM 3.5MM subs begins trading Collabra acquisition
- subs
& NSCP IPO CompuServe AMER | h
nveils S e aunches
g $50 fee now charged for unveils Spryt GNN ADL/INIIEI\F/T :ii%hses
= h domain name registration
— CompusServe reaches VISA Interactive unveils
3.4MM subs remote banking software
AT&T plans to offer
French hacker NETC announces Internet access in schools
cracks NSCP 232,800 subs
code Nielsen survey - nearly 37MM
w/Internet access; 24MM online users
NETC opens 200th in North America; 17.6MM Web
POP users; and @2.5MM purchased
products over Web
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Chapter 3: Internet Market Size

Summary

« Though the numbers of Internet and online service users cannot be measured with certainty, we estimate that as of year-
end C1995 there were 9 million users of the Internet’'s World Wide Web, with 75% of them in the U.S. This figure repre-
sents about 3% of the U.S. population.

* We estimate there are more than 35 million users of e-mail.

« With the increasing use of the PC as a communications device and the growing need for global information access, we
estimate that e-mail users could number 200 million worldwide by the year 2000, and that about 150 million of these could
access the Internet/Web, with slightly less than half representing U.S. users. These numbers would represent 35% and
30%, respectively, of the projected U.S. population. While we doubt that our estimates are entirely accurate, we believe they
have directional significance. There are currently about 150 million PC users in the world, and over the next one to four
years many PCs should be replaced by more powerful, communications-enabled PCs. In our opinion, a factor that might
preclude these PCs from accessing the Web would not be lack of demand but rather lack of bandwidth.

« We have used the ramp of Microsoft's Windows operating system (which went from an installed base of 3 million users
in 1990 to about 115 million today) as a sanity check in creating our Internet growth estimates.

« In short, we believe that Internet market growth has just begun, and that it will prove to be big.

Summary of Market Estimates To summarize, we estimate there are currently about 9 mil-
We believe that, within a decade, there is a good chance tljlign interactive Internet_ users and about thre_e times that
PC and the Internet will become ubiquitous in the U.S., number who use e-mail (Table 3.1). We estimate that the
with other industrialized countries following within five number of Internet/Web users could grow to about 150

years. While many companies are eager to get a handle oW'"'on by the year 2000. By then, we expect most users to

the actual and projected size of the Internet, unfortunately "ave réal-time graphical user interface access and to use e-
there is currently no precise, direct method of counting us-mail. For the record, we define a user as an individual who

ers. Even the foremost experts on sizing the Internet, NetHS€sS the service at least two or three times per month —

work Wizards, said in July 1995, “No one has any clue hoV\;’;\nything less probably means the user is borrowing some-
many Internet users there are.” one else’s account, which implies no revenue generation.

Table 3.1
Nonetheless, we have joined the fray, and made what we \y;or|dwide Connectivity Market 1995E—2000E
feel are conservative estimates of the current and future

Internet user base, based primarily upon observable growtf“ons) 1995 1096 1697 1968 1986 2000
rates of hosts, domains, and networks, and to a lesser de-USers of

gree on market research. We have correlated these resultscs 144 167 184 203 217 225
with the counts of subscribers to online services and Inter- E-Mail 35 60 80 130 180 200

net services, correlated those with user surveys, and crossNet/web 9 23 46 81 122 152

checked the results to ensure that they are consistent withonline/

governing factors to growth, such as the PC installed base!YPrid & 13 18 23 7 3N

demographics, and regional populations. Source: Morgan Stanley Research Estimates.
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Sizing the Market an individual who has multiple accounts. We estimate a
25% overlap in online service users — that is, on average,
one of every four users have two accounts. Thus, in esti-
mating the number of OSP users, we have factored in the
likelihood that some users have multiple accounts.

By all counts, the number of Internet users is growing rap-
idly, at a historical sustained rate of approximately 100%
per year for the past five or ten years. Similar growth is
occurring in the online services market. However, there is
a distinct difference between the ways user growth can be On the other hand, it is impossible to count the number of
measured for each of the two segments of cyberspace. Internet users, due to the various ways people access the
Jnternet. Today, it carries much less meaning to count the
number of Internet service provider (ISP) subscriber ac-
counts, as there are generally two types of accounts: indi-
vidual and commercial. For purposes of counting users,

In the online service provider (OSP) market, there are a fe
key players (e.g., America Online, CompuServe, and
Prodigy), and each has a proprietary system that can be
accessed only by subscription. This allows the relatively "™~ 7% i
simple measurement afimber of subscribersHowever, individual ISP accoun'Fs are much like those of OSP ac-
there is not necessarily a one-to-one relationship between counts. For commercial users, anywhere from one to

the number of subscribers and the number of users of OSFJSQO’OOO or more users could be served through one ac-

as there can be multiple users accessing a single account 89unt. Therefgre, with no means to directly count Internet
users, only estimates can be made.

Figure 3.1
Estimated Numbers of Internet, E-Mail, PC Users In the U.S. and Worldwide, 1986—2000E
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Source: Morgan Stanley Research Estimates.
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Figure 3.2
Internet Growth Drivers 1990-2005E

1990 1995 2000 2005

| | | |
Full 'Web Access| | | |

Users as % of total

internet Users 0% 1%  20% 50% 5% 95% |
Tvoes of U.S Userl U.S. Early lJ.S. Corporate u.s. Consumler !
w = | Adopters | Adopters Adopterls |
I , | . I [

Types of Intl Early Int1 Corporate Intl Consumer
International User? Adopters | Adopters | Adopters |
[ I *Real-time audio [ I

Emergence of Key . *Telephone on Internet

Applications Mosaic *Cross-Platform Executables
pp I | *Real-time|video |
PCs & Internelj PC's are enabled with IP -IU.S. U.S. Growth Rate Déclines as PC !
App's Drive GrowthI growth accelerz?tes Unit Growth Governs I
| r I |

Bandwidth Increases Narrowband- 9600to ~ Midband - 28.8 to Broadband - 1+
| 28.8 kbps | 128+ kbps |_Mbps (1) |
_ I | |

Media Improve Text Pictures and audio  Video
| | | |
| | | I
1990 1995 2000 2005

Source: Morgan Stanley Research Estimates. (1) Many corporate users currently have T-1 (1.5 Mbps) connections.

As an example, corporate accounts typically connect their connectivity today, listed below from least expensive to
network to an ISP through a permanent leased line, usuallynost expensive:

a T-1 line (1.5 mbps), although 56K frame relay and ISDN

connections are also popular. Though certain applications E-mail and Usenet news only;

may exceed the capacity of a T-1, common applications * Partial Internet access; and

used on the Internet require considerably less bandwidth; * Fully-interactive, Web Internet access.

therefore, a T-1 connection would allow simultaneous userE

y the end of 1994, there were about ten times as many e-
to access the Internet through the same corporate account.” |
mail users as Web users. Each of the three types of access
So, as many as ten — or even several hundred — people

. . represents a unique user class on the Internet. We believe
could gain access to the Internet via a corporate local-area

network (LAN) connected to the Net by a T-1 line. By the type of Internet access is an important factor for esti-

. . : mating the future of the Internet market segment. So we
contrast, it is relatively easy to estimate the number of users ™ , L

. . considered the factors that affect users’ decisions to use one
per modem/dial-up account because, typically, only one

f her.
user (or perhaps two or three) would connect through suchtype of access over another

an account, as it would not provide adequate bandwidth fofye pejieve that, in about five years, the growth in Internet-
more users (even if the account used a high-speed 28.8 kipshnected computers will be strongly correlated with the
modem connected to a LAN). rate of growth in the installed base of PCs. However, ini-

tially we expect the existing installed base to connect to the
People use the Internet for many reasons, and they usuall31 ternet rapidly. In addition. we exoect other phenomena
establish a degree of connectivity that suits their needs ancfI picly. ’ P P

budget. Generally, there are three such degrees of Internecp/er the next 15 years. To back up for a moment: In the
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early 1990s and before, Internet users generally were in these, fully interactive, graphical user interface software,

class of “early adopters,” defined in this context as the re- such as Mosaic and later Netscape, that allows PCs (not just
search, academic, and corporate beta-test community.  UNIX minicomputers and mainframes) to communicate
Then, beginning about 4Q94, corporate America began globally is driving a fast-growing industry — the OSP/ISP
adopting the Internet as a means of marketing and of servmarket. One hurdle to more mass appeal for the Internet is
ing customers. Now, we anticipate a period of two or threethe cost of connectivity, including capital costs (PC and

more years where corporate America’s demand for Internesoftware) and monthly subscriber fees (the OSP/ISP
connectivity will continue at an accelerating rate, followed charge).

by a more modest pace that’'s more correlated with the
growth in corporate America itself. In the rest of this chapter, we detail our calculation meth-

ods for the analysis of the Internet and online service mar-
Second, although a small number of consumers started ket sizes. After defining the degrees of connectivity and the
connecting to the Internet in 1Q95, we believe they will  types of users, we present a summary of the market size —
begin connecting in earnest during 1996-97, and that the past, present, and future. Next, we present measurable and
rate of growth in American Internet connectivity will con- reportable facts that are available on the growth of the In-
tinue at a near-100% annual rate until the late 1990s. ternet. Then we present surveys on user demographics,

hardware usage, and service usage, as well as an abridged
Third, we believe that each user class (early, corporate, oryersion of others’ Internet sizing estimates. Later, we offer
consumer adopter) outside the U.S. will follow about three opinions on the surveys and relate them to the facts,

to five years behind the respective U.S. adopter classes. gnqg. finally, we lay out our projections and rationale for the
There are two good explanations for this lag: 1) Most ap- f,ture of the market.

plications are written first in English and later translated,
and 2) PCs and connectivity tend to cost more in geogra- Degrees of Connectivity

phies that have low per-user density. We have observed &, 5 e presented historical Internet user data to reflect

S|mc|jlar Iagdm adPoptlon 'oLthe:C. In fact,hEurope, which three degrees of Internet connectivity: E-mail and Usenet
tends to adopt PCs quicker than most other non-U.S. arfaRews only, partial Internet access, and fully interactive,

!s still b?’y'”g 486s in earnest: In 1994, a Iarqe number of Web/Internet access. In the vast majority of cases, users
international Internet connections were established by tho%ﬁith full Web access also have the capabilities of the par-
whom we would characterize as early adopters. tial-Internet and e-mail/Usenet users. Likewise, users with
Qlartial Internet access usually have e-mail/Usenet access.
Looking at it the other way, e-mail/Usenet-only users don't
(Rave partial Internet or full Web access, and partial Internet
users do not have full Web access.

Once corporate non-U.S. connections accelerate, we expe
the overall growth rate of international connections to sur-
pass the U.S. rate in the late 1990s. We would then expe
international consumers to connect in earnest around the

turn of the century. In general, we expect the adoption Y The first group, and the largest, is e-mail/Usenet users, who

cle for the mtefrnatr;onal market to be ?"Ehtly mhore (I:(')m- are defined as having the capability of obtaining Internet e-
pressed than for the U.S., as many of the technical issues mail and Usenet information only. Such users work on

that prevailed during the U.S.’§ early adopterdp()jhase (dl%gcomputers that may or may not be “hosts” on the Internet,
to the early 1990s) probably will have been addressed. meaning they will not necessarily be counted in the Internet

host numbers presented in the following section, and thus

We looked at installed-base figures for other electronics - i
products, such as the telephone, television, and, of course MY not necessarily be directly connected to the Internet.

the PC, as “sanity checks” when calculating the Internet Rather, these users may be connected to systems that get
market size figures. It seems the PC is reaching, or has regular “batch feeds” from Internet-connected computers

recently reached, critical mass by achieving a penetration that contain e-mail or Usenet .news for u.sers on t.ha.t par-
rate of nearly one-third of the U.S. home market, just as ticular system. For example, if you receive e-mail via an
television in the U.S. did in the late 1950s (TV is now in internal corporate mail system, then you're one of these

about 99% of homes.) The availability of relatively easy-to—users' Or, for instance, up until 1995 CompuServe users
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were only counted as e-mail/Usenet users because the Coiwho Are ‘Users’?

puServe system only received batch feeds of Internet ma'l'We believe many previously published online/Internet user

Xan{] corporatel n_etwr?rk;ga'\\/le this degliee ofdc?nnectlv:ty. and subscriber measurements have been somewhat mislead-

bn?)t ”er.ex;lmpde IS t _e : ;Bgt network, used irequently ing. Subscriber data can over- or under-represent the num-
y bulletin board services ( S). ber of real users, as users often have more than one OSP or

Second, partial Internet access comprises a class of usersISP account. For example, a fair number of corporate users

who have real-time access (in contrast to the delayed batcﬂlc the Internet also have personal OSP.or ISP subscriber
feed method) to other Internet hosts but lack the degree Ofaccounts. On the other hgnd, corporations frequen?ly ep—
graphics capability or connectivity needed to interact on th@ble large numbers of thelr netv_vg_rked computers with ei-
Web. In most cases, this type of connection is a UNIX ther IP or Internet e-mail capabilities. Not all of these

shell account, which users have access to through a termiSOMputers are registered on the Internet, and users of the

nal-emulation software package. Therefore, the user's enabled computers often do not otherwise use the Internet.

computer is not technically a “node” on the Internet, and agerhaps five years ago, there were ten users per host. This

such cannot run many fully-interactive programs, includingIS n(_)_longer the case, and the ratio is changing rapidly. In
a Mosaic-based Web browser. addition, users commonly share computers that are on the

Internet, and increasingly common protocols, such as PPP,
This deficiency is usually due to a lack of computational ~ allow the sharing of IP addresses.
power required to run graphics programs such as Mosaic,
limitations imposed on the network, or limitations on the
type of connection. An example of the second deficiency
may be that the management at a company has decided tﬁg?
users should have only FTP capabilities, evidently assum- What Are Hits, Visits, and Caching?

ing employees will waste too much time on the service or _
that the service is not necessary. An example of the third Other means of assessing Internet usage have been adopted

deficiency, a connection limitation, may be that the com- by various Internet content and service providers. One such
puter is not IP-enabled (i.e., is not a true host) but has lim-method is by countinthits” to a Web server. Essentially,

ited access to a host that allows the remote computerto @ hit represents the number of files that have been uploaded
issue certain (non-Web) commands. This can be accom- from the server to the client. A count of files sent, or

plished with terminal-emulation software, which is how  “hits,” is entered into the log file of a server. A hitis gen-
Delphi offered Internet access in 1994. Typically, this type€rated by every request made to a Web server, and thus has
of account has a command-line, text-based interface. An-little predictable relation to users, visitors, or pages.

other example of this type is one who uses a Unix-shell-
only account.

We define a user as an individual who accesses a service at
least two or three times per month. Any less than that, and
user probably is borrowing someone else’s account.

A Web server responds to a client’s request to upload files
most frequently when a client requests a page, such as a

Third, full Web access implies that the user is working on home page. However, the number of files that m.ake'up a
an IP-enabled computer (with some exceptions) that has Particular page depends on the number of graphics files
graphics capabilities, such as Mosaic-type Web software. Used to construct the page, as well as other factors related to
The full Web access computer usually has either a perma-the way the page was designed.
nently registered Internet address or a temporary Internet . . .

. . The second means of counting Internet site usage is to
address (where the computer is only considered a host dur- L . o
. . . . L count usefvisits.” Technically, a visit is a sequence of
ing an active session). Once this type of connection is es—hitS made by a single user at a single time. Several soft
tablished, full Web access is achieved, and users can run y 9 g '

Web browser software. Many OSPs (such as AOL, Com- ware/service cqmpanies, 'su.ch as I/Pro. anq Netcount, have
puServe, and Prodigy) offer full Web access — although dgyeloped relatively sophisticated applications to count
only a fraction of subscribers, perhaps 20% or 30%, use it.V'S|ts'

ISPs such as Netcom, PSINet, UUNET, BBN Planet offer

full Web access to users, except those with shell accounts.

This memorandum is based on information available to the public. No representation is made that it is accurate or complete. This memorandum is not an offer to
buy or sell or a solicitation of an offer to buy or sell the securities mentioned. Morgan Stanley & Co. Inc. and others associated with it may have positions in and
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Measurement of user counts and Web usage is often dis- corporations with Intranets can relatively easily connect
torted bycaching which is the storing or buffering of data their networks to the Internet. In fact, Netscape estimates
in a temporary location. The data (e.g., a home page) canthat half of its browser users are part of Intranets.

then be retrieved quickly, which makes an application, like

a Web browser, run faster. On the Internet, caching occuracts — Past and Present

in two different places: at OSP networks, where content Any new user must register with his or her ISP or OSP

from Internet sites is cached on servers, and on the hard prior to connecting to the Internet, to avoid duplicate Inter-
drives of local PCs or workstations, where graphics files et addresses. As a result, government contractors respon-
from frequently visited sites are stored so that they can be sjble for the collection of this publicly available information
retrieved locally when sites are revisited. have been able to track trends in the number of hosts, do-

) ) mains, and networks, as well as the types and locations of
The second, local type of caching does not distort Internet organizations. In the following paragraphs we present the
usage counts, but the first, OSP caching, does, because tq%w data, which identify growth trends in:

cached files are duplicates that reside in locations other
than the original Web site. Thus, an OSP subscriber re- « Hosts, domains, and networks: and

questing a particular Web page might actually receive the « Hosts by country and domain types (.com, .gov, and so
OSP’s cached version, resulting in fewer hits to the originaforth).

Web site, or none at all. This creates problems for adver-

tisers on the Web, which can’t be sure how many people In addition, we have compiled information on some com-
they're actually reaching (refer to the Glossary later in this mercially oriented services related to the Internet. This
report for definitions of hit, page, media objects, visit, information includes:

unique users, AdViews, AdClicks, AdClick Rate, and
Qualified Hits). Netscape may have a solution with its http
“cookies,” files that track more accurately individuals’ use
of the Internet.

» The number of ISP subscribers of UUNET, PSINet, Net-
com, and BBN Planet; and

« The number of OSP subscribers and the percentage of
OSP users on the Internet.

Intranet versus the Internet ] ]
Put simply, hosts are devices permanently connected to the

An intranet is a network (or internetworked system) that ytemet, Registered with the government contractor that
uses TCP/IP but is not available to Internet users outside . 2intains such lists. the devices include computers and
the network. Intranets are commonly used by corporationsgters. “Domains” are unique names for Internet connec-
to allow employees connected to the system to “browse™  ions which are hierarchical in nature. For instance, the
through corporate information, such as schedules, compan¥ictitious) Net address “mary@morgan.com.uk” represents
events, employee manuals, technical standards, and so  , o\ things. The last phrase, “uk”, represents the geo-
forth. In the future, intranets probably will be used to aHOWgraphical top-level domain, in this case, the United King-
collaborative work-sharing among users in the same corpOgom. The “com” shows the type of organization, in this
ration, even if they're in different locations. case commercial. The sub-domain “morgan” represents a
network (or computer) name, typically corresponding to a
company, organization, or person’s name (in this case,
“Mary,” who is at “Morgan,” a commercial organization in

There seems to be a lot of confusion in the marketplace
about the difference between Intranet and Internet users.
Both use broyvsers, SCIVETs, Workstatlpns, routers, b”d.ge.s’the U.K.). Domains correlate roughly with the number of
call-aggregating (remote-access) devices, and other similar : o
software and hardware. The difference, however, is that companies and organizations on the Internet.
the Internet is public, while Intranets are private. Nonethe-

less, because both systems are based on the same protocols,

This memorandum is based on information available to the public. No representation is made that it is accurate or complete. This memorandum is not an offer to
buy or sell or a solicitation of an offer to buy or sell the securities mentioned. Morgan Stanley & Co. Inc. and others associated with it may have positions in and
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Table 3.2 Figure 3.3
Internet Host Growth Rate 1990-95E '
erne ¢ 5 Internet Host Growth (Normal Scale) 1969-95E

Begin Date End Date Annual Host Growth Rate 7 000.000
July 1994 July 1995 107% |
July 1993 July 1994 81% 6,000,000 I
July 1992 July 1993 79% 5,000,000
July 1991 July 1992 85% I
July 1990 July 1991 90%-+/- 4,000,000 I

_ 3,000,000
Source: Merit Networks I

2,000,000
In the context of the Internet, networks represent groups o 1000000 /
computers that are connected to one another, usually inor /
0 —

location, and are also connected to the Internet. In Figure
3.3 and 3.4, note that the rate of growth, represented by th
semi-log graph’s slope, has remained fairly steady, with
two inflection points:

12/28/68 6/20/74 12/11/79 6/2/85 11/23/90 5/15/96

Source: Network Wizards

Figure 3.4

* The first inflection point came in the early 1980s, when |nternet Host Growth (Semi-Log Scale) 1969-95E
ARPANEet (the precursor to the Internet) began allowing the

U.S. university system to link itself to the Net in a wide- 10,000,000

spread manner. 7
1,000,000 ’

» The second inflection occurred in 1989, when commer- £

cialization of the Internet began. 100,000

During the July 1990 to July 1995 period, the host com- 10,000

pound annual growth rate was 93%. Yearly growth rates /

varied from 79% to 107%. Domains and networks have 1000 = 2

experienced similar growth. 100 =T

As measured on the NSFNet Internet backbone, the type c 10

data sent across the Internet between January 1993 and 2

April 1995 changed significantly. In that two-year period, 1

WWW traffic overtook ETP and gopher —inasense, Ieg- 12/28/68 6/20/74 12/11/79 6/2/85 11/23/90 5/15/96

acy applications — as the dominant percentage of data.
Source: Network Wizards. Note: In the early 1980s there is an increase in
the rate of growth attributable to the connecting of universities to the Inter-
net.
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Figure 3.5
Internet Traffic Usage on the NSFNet Backbone, January 1993 to April 1995

Relation Between Percentage of Bytes &
Packets Transferred Per Month By Service
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storts to take effect

Recently, online service providers have begun to provide OSP subscribers is growing rapidly, as GUI (graphical user
Internet access services to their subscribers; in most casesnterface) Internet connectivity through OSP accounts has
this is not direct access via an IP connection, which can been available only since 1Q95. Data for four large pub-
hinder performance. A small fraction, about one-quarter, licly traded ISPs — Netcom, PSINet, UUNET, BBN Planet
of OSP subscribers currently use these services; however,— have been compiled by growth in subscriber base over
the number of OSP Internet users as a percentage of totaltime.
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buy or sell or a solicitation of an offer to buy or sell the securities mentioned. Morgan Stanley & Co. Inc. and others associated with it may have positions in and
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Table 3.3

OSP Subscribers, August 1994 to December 1995

8/94 9/94 10/94  11/94  12/94 1/95 2/95 3/95 4/95 5/95 6/95 7/95 8/95 9/95 10/95 _ 11/95 12/95
Total Subscribers 4.2 4.5 4.7 5.0 54 5.8 6.3 6.9 7.3 7.7 8.3 85 8.8 9.6 10.5 11.2 115
Subscribers (x75%) 3.1 33 35 3.7 4.0 4.3 4.7 5.2 55 5.8 6.2 6.4 6.6 7.2 7.9 8.4 8.6
ISR Subscriber Count 55 6.3 9.9 113
Internet Users (x75%) 0.0 0.0 0.0 0.0 0.0 0.2 0.4 0.6 0.7 0.8 1.2 1.4 14 1.6 1.8 2.0 2.2
Rev/Subscr ($/mo) (1) 15.0 15.0 15.0 15.0 155 155 155 155 155 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0
Industry Revenue ($) 62 67 70 74 83 90 98 107 113 123 133 136 141 154 168 179 184
AOL Subscribers 1.0 1.2 13 14 1.6 18 2.0 2.3 25 27 3.0 3.0 3.1 3.9 4.2 4.4 4.9
Internet Users (%) -- -- -- -- -- -- -- -- -- 2% 5% 8% 12% 15 15 17 19%
Compuserve Subscribers 2 21 2.2 23 2.4 25 2.7 29 3 3.1 3.2 33 3.4 3.54 >3.8 4.3 4.9
Internet Users (%) - - - - - - - - -- - - -- - - -- - - 2% 5% 10% 15 15 17 20%
Prodigy ~ Subscribers 1 1 1 11 1.2 13 1.4 15 1.6 17 1.9 2 >20 >17 >2.0 1.8 1.
Internet Users (%) 10 25% 35% 40% 40% 45% 45% 50% 50% 50% 50% %
MSN Subscribers -- -- -- -- -- -- -- -- -- -- -- 0.05 015 _ 02 0.3 0.5 0.4
Internet Users (%) -- - - -- -- -- - - -- - - -- -- -- 5% 25% 25% 25% 30% 35%
Delphi Subscribers 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.125 0.125 0.1 0.0y
Internet Users (%) 5% 10% 15 20% 25% 30% 40% 50% 55% 55% 55% 55% 55% 55% b5%
eWorld Subscribers 0.05 0.055 0.06 0.065 0.07 0.085 0.1 0.09 0.08 0.08 0.09 0.08 0.090.115 0.09 01  0.12p
Internet Users (%) - - - - - - - - -- - - -- - - -- - - 5% 10% 15 15 15 16% 17
GEnie Subscribers 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.09 ojo7
Internet Users (%) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
Source ofboldfaced entries are from each company.
Source of_underlinecentries are from Information & Interactive Services Report (and include 64 services). Others are estimated by Morgan Stanley.
Internet users (%) - OSP users who use the OSP to access the Internet. Percentages estimated by Morgan Stanley.
(1) Overall industry rate. Estimated by Morgan Stanley. Industry Revenue is estimated as subscribers times Rev/Subscr.
Note that CompuServe, as of October 1995, is about 50% business users.
As of October 1995, CompuServe had 130K Canadian, 460K European and 100K Japanese subscribers. Another 900K to 1,000K weiftyBgpaeasbstribers.
Table 3.4
ISP Subscribers, September 1994 to December 1995
9/94 10/94 11/94 12/94 1/95 2/95 3/95 4/95 5/95 6/95 7/95 8/95 9/95 10/95 11/95 12/95
[Total Commercial Subscribers 6,400 7,350 7,750 8,110 8,500 8,750 9,240 9,500 11,600 12,774 14,150 17,000 18,504 19,900 21,800 23,407
Individual Subscribers 85,200 102,500 123,500 149,920 167,000 194,000 247,840 251,000 325,000 366,500 393,000 435,000 505,600 527,000 615,090 690,000
POPs 147 155 170 183 197 220 254 290 330 904 951 1020 1042 -- 1241
Service Revenue ($mil* 11.0 - - - - - - 35.3 49.5 /AV
Netcom Total Subscribers
Commercial Subscribers 0 0 0 0 0 0 0 0 0 0 0 2,000 2,000 2,500 2,700 3,000
Individual Subscribers 41,500 50,000 60,000 72,500 80,000 90,000 114,200 115,000 150,000  168,50080,000 200,000 232,800 240,000 280,000 307,50
POPs 32 40 45 51 60 75 89 110 130 171 175 190 200 203 207 219
Service Revenue ($mil) 3.3 - - 5.2 - - 7.5 - - 10.5 - - - - 14.7 19.7
PSI Total Subscribers
Commercial Subscribers 3,500 3,750 3,850 3,910 4,100 4,250 4,440 4,500 4,600 4,700 4,850 5,100 6,200 6,800 7,500 8,20(
Individual Subscribers 2,200 2,500 3,500 4,920 7,000 14,000 19,440 21,000 25,000 29,500 33,000 35,000 40,000 47,000 55,000 75,00
POPs 75 75 75 82 87 95 105 110 120 135 150 153 159 170 180 241
Service Revenue ($mil) 4.5 - - - 4.3 - - - 5.9 - 7.7 - - - 11.0 - - - - -
UUNet Total Subscribers
High speed dedicated connections 439
Commercial Subscribers 2,900 3,000 3,300 3,600 3,800 3,900 4,000 4,000 6,000 7,074 8,000 8,500 8,704 9,000 10,000 10,607
Individual Subscribers 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0]
POPs 40 40 50 50 50 50 60 70 80 98 106 112 118 130 140 290
% Rev from MSN 21% 33% 339
Service Revenue ($mil) 3.182 4.117 6.48 10.47 16.4 33.14
BBN Planet Total Subscribers
Commercial Subscribers > 600 <600 600 600 > 600 800 >1000 >1000 >1000 >1300 1400 1600 1600 1600 16po
POPs >500 >520 565 565 -- >50(
Service Revenue ($mil) - 6.6 - - - - 7.4 9.1)

Four of the largest, publicly-traded ISP companies are included on this table.

Source ofboldfaced entries are from each company. Others are estimated by Morgan Stanley.

* Netcom, PS| and UUNet only.

Netcom estimates its CQ495 quarter consisted 20% permanently connected customers (commercial).
1) BBN owns 65 POPS and leases approximately 500 POPS.
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Table 3.5 Table 3.6

Regional Host Growth on the Internet 1Q—-4Q95 Top 20 Internet Geographic Domains May 1995
Last qtr Domain Total No. Pct. of
Rank Code Country Networks Total
Jon-94 ___Jul9d  Oct:94  Jan95 Growth us United States 28,470 56.08%
2. CA Canada 4,795 9.45
North America 1,685,715 2,177,396 2,685,929 3,372,551 26% 3. FR Francel 2,003 3.95
4. AU Australia 1.875 3.69
Europe, West 550,933 730,420 850,993 1,039,192  22% .’ P Japan 1847 264
Pacific 113,482 142,353 154,473 192,390 25% . DE Germany 1,750 3.45
Asia 81,355 111,278 127,569 151,773  19% ;- (F3IB 'g_nliteddKingdom l,gig ig?

. Infan .
Europe, East 19,867 27,800 32,951 46125  40% ¢ ™ Taiwan 575 113
Africa 10,951 15,595 21,041 27130 29% 10. IT Italy 506 1.00
CC&S America 7392 11,455 14,894 * x 11 KR Korea, South 476 0.94
) . 12. cz Czech Republic 459 0.90
Middle East 6,946 8,871 10,383 13,776 33% 13. ZA South Africa 419 0.83
14. SE Sweden 415 0.82
15. AT Austria 408 0.80

0,

Total 2476641 3225177 3,898,233 4,851,873 24% 2 NL Netherlands 200 0.80
17. RU Russian Fed. 405 0.80
* Accurate Latin American host counts were not obtained. 18. NZ New Zealand 356 0.70
. ’ 19. CH Switzerland 324 0.64
Source: Network Wizards 20. ES Spain 257 0.51
Others 5.77

Looking at countries with registered networks on the Inter-
net, Table 3.5 shows that, in 1Q94-1Q95, Eastern Europesource: Merit Networks. Note: As of August 1995, there were 208 coun-
grew most rapidly, from a reIativer small base, while Asia tries on the list. Rate of growth is approximately 10-30 per month.

grew most slowly; other regions grew close to the average

quarterly rate of 24%. There were 93 countries with activehave been added each month, although each of the new
hosts on the Internet as of May 1995, and over 200 by the countries represents an insignificant number of networks as
end of summer 1995. Between 10 and 30 new countries a proportion to the total.
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Figure 3.6 Figure 3.7
Worldwide Distribution of Computers 1994 Share of Total Worldwide MIPS 1994
us.
Japan 6.97
Germany 5.80
United Kingdom 4.95
France 3.99
Canada 2.92
Italy 2.44
Australia 1.85
United Kingdol . Spain 174
Netherland] Netherlands || 1.23

South Korea || 0.89
Mexico [} 0.88
Taiwan || 0.85

Russia || 0.76
Sweden || 0.76
China || 0.72
Brazil || 0.67
Belgium/Lux. || 0.63
Switzerland || 0.55
Denmark || 0.48
Finland || 0.48
Norway || 0.45
India || 0.44
Austria || 0.41
Poland || 0.39
Thailand | 0.31
Turkey | 0.30
Hong Kong || 0.28
Ireland | 0.27

New Zealand f 0.27

Portugal | 0.26

South Africa | 0.25
Israel | 0.24
Argentina | 0.23
Singapore | 0.20

Venezuela | 0.20

Russig ] 0.011
Philippines | 0.19
Turkey| | 0.011
Indonesia ] 0.18
Colombig ] 0.010
Hungary |0.17
Brazil 1] 0.009
Greece [ 0.14
Philippineg| 0.006
Czech Republic | 0.13
Indonesig 0.002
Chile |0.11
China] 0.001
Colombia |0.00
India] 0.001
Egypt |0.00
Egypt | 0.000
Iceland |0.00
Iceland| 0.000
Jordan | 0.00
Jordan| 0.000
Malaysia | 0.00
Malaysia| 0.000
Peru 6700 + + + + + + + + +
Peru™0-000 0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00
0.000 0.050 0.100 0.150 0.200 0.250 0.300 0.350 %

Computers Per Person
. Sources: IMD, World Economic Forum
Sources: IMD, World Economic Forum
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Bulletin Board Services (BBSs) published statistics based on surveys. The table identifies

There are groups of online users who are not connected tthree general categories: 1) the percentage of users access-

the Internet. Of the roughly 50,000 to 70,000 bulletin ing the home page from a commercial site, 2) the type of
board services (BBSs) in the world, which are mainly lo- :Neb browser used, and 3) the type of user operating sys-
em.

cated in the U.S., most are not connected to the Internet,

although many are connected to one another. We estimat%he number of commercial (.com) domains visiting this
that only 1-2% are connected in varying degrees to the Ne&ite is generally rising

with most of those having e-mail/Usenet connectivity but is noticeably dominant. At the same time, a considerable

only 1% having partial Internet access. Currently, BBSs market-share loss was recorded for the freeware NCSA
are not Web-capable. The larger BBSs tend to be the ON€/0saic and Lynx browsers, while in August the Microsoft

connected to the Net; an estimate of the average S_Ubsc_rib%ternet Explorer browser surged from almost nothing to a
base of the larger BBSs who use the Internet functions is 2504 share. In addition. the Windows/DOS environment
abou'F 500 per BBS. Therefore, of the roughly 0.5 million has become increasingly popular and is now the dominant
e-_m_aﬂ/Usenet-capabIe BBS users, only about half, or 0.25 operating system on the Web, going from the high-30% to
million, have partial Interet access. high-50% range. In the same period, the UNIX share
dropped from 30% to 20% and the Mac share fell from
16% to 11%. We identify these trends simply to point out

Table 3.7 is based on information gathered from a Web sitgyat the character of the Internet user is changing drasti-
that features searches of compact disks by title. Although cajly, from a UNIX/Mac, freeware-oriented, non-

these statistics clearly may not represent the Internet as a commercial user to a Windows/PC, payware-oriented
whole, they compare favorably to data at other sites and to;gmmercial user.

and the Netscape Navigator browser

Trends in User Types

Table 3.7
Browser and Operating System Statistics from a Typical ‘For-Pleasure’ Web Page

Mar-95 Apr-95 May-95 Jun-95 Jul-95 Aug-95 Sep-95 Oct-95
Retrieval information
.com retrievals - - 24% 30% 33% 31% 29% 28%
Average Traffic to Site (hits/day) 800 300 400 600 1,000 1,000 1,300 1,400
Browsers
Netscape 47% 50% 62% 65% 64% 61% 58% 56%
MS Internet Explorer -- -- -- 0.0 0.3 11 19 25
Lynx 15 16 12 11 8 6 4 3
NCSA Mosaic 21 17 12 10 7 6 4 3
Air Mosaic 1 1 1 3 3 3 2 2
User Operating Systems
Windows/DOS 37% 40% 46% 47% 48% 57% 62% 65%
UNIX/X11 30 40 33 30 24 21 14 15
Macintosh 16 13 14 15 14 12 13 13

Note: Statistics reflect information from browsers hitting the Craig Knudsen CD Search page only. His page has a search engine to identify album titles by
song, and other related searches. The data are reflective only of users who visit this page, not others on the Internet, and are used as an example only. Mr.
Knudsen's site was taken out of commission at the end of October but is now up and running at another location, and we have collected six days of data:
Netscape is still dominant. and it appears that the MS Internet Explorer share is lower (single digits) than it was in October.

Surveys — Past and Present female and 71% were male. This difference is more strik-

Demographics: Gender and Age The most common In- ing in Europe, where 90% are male and 10% female.

ternet user is a young, educated male. However, the profil

- ) : $he GvU survey also indicates that 12% of users were 16—
of the typical Internet user is slowly becoming more reflec-

g ) ; . ] . 20 years of age; 18% were 21-25; 16% were 26-30; 13%
tive of the entire population. According to Georgia Tech'’s were 31-35: 11% were 36-40; and 10% were 41-45. The
GVU Fourth WWW Survey, conducted over the October 10rest of the age ranges amounted to less than 10% each.

through November 10 period of 1995, 29% of all users were
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Commercial Organizations There are a few large or- Early Adopters/Corporate Adopters The GVU Fourth
ganizations and companies with thousands of hosts on theWWW Survey lends support to our theory that early adopt-
Internet, but most Internet-connected organizations have ers use the Internet first, followed by corporate users. In

far fewer. According to the MIDS results, the average addition, we theorize elsewhere in this report that interna-
number of hosts per organization is 279, with a median of tional users follow U.S. users. In the GVU study, European
about 40. A TIC/MIDS survey for October 1994 showed: users were heavier users of Unix (14% in Europe versus 7%
<10 hosts, 25%; <100 hosts, 37.6%; <1,000 hosts, 30.9%:;in the U.S., and 7% of overall responses). Slightly over one
<10,000 hosts; 6.5%; and <100,000, 0.1%. in five (21%) were using Windows 95, which lends support

to the “early adopters” profile of the Web users sampled.
There are many more privately held organizations on the

Internet than publicly owned ones. This is consistent both Means of Connection Popular methods of linking to the
with the greater number of small private companies in geninternet are T-1 (corporate and academic users) and dial-
eral and with the large number that have connected to the up/modem connections (mainly consumers and small of-
Internet lately. fices). Inthe GVU study, 2% of all users accessed the In-
ternet at speeds below 14.4 kbps; 34% at 14.4%; 27% at
Location In the GVU study, 76% of the respondents were 5g g kbps; 4% at 56 kbps; 2% at 128 kbps; 5% at 1 mbps;
from the U.S.; 10% from Canada and Mexico; and 8% 294 at 4 mbps; 9% at 10 mbps; and 1% at over 45 mbps.
from Europe. Compared to a prior GVU study —81%  (5ome 14% were not sure.)
from the U.S.; 10% from Europe; 6% from Canada and

Mexico — this represents a shift away from U.S. domi-  The most popular Internet connection speeds in 1994 were
nance of the Web. To put it all into perspective, though, T-1 leased, 56—64 kbps leased, and 14.4 kbps dial-up.
11% of Web users are located in California. Since then, two things have changed: the 28.8 kbps mo-

. o _ dem has flourished, and dial-up access has become more
Educational Organizations According to TIC/MIDS, as  convenient, with the spreading availability of Internet

a percentage of total users on the Internet, 22% were edu-seryice from OSPs and the rapid buildup in POPs from
cationally related in October 1994. As a percentage of totggpg

educational users, higher education is dominant.

According to the Mika Rissa survey, from December 1994
According to a Mika Rissa & Co. survey conducted in to January 1995, 69% of Internet connections were direct
January 1995, 23% of users were university and other  connections, while 32% were dial-ups. Now, after a little

“.edu” classifications; 8% were students (unspecified); 19%egs than a year has gone by, about 62% of users access
were in computer-related organizations; 11% were inin-  through dial-up connections.

dustrial companies; 9% were in professional service or-
ganizations; and 8% were in government and local ad-  Opinions and Observations
ministration. The rest of the responses were less than 5%

h There is a wide disparity among other estimates of Internet
each.

usage, most likely caused by the various time frames in-
volved. Small inconsistencies in reporting the dates of the
data can cause wide differences in estimates, because the
Internet grows so quickly. Itis hard to keep track. There

OSP Entry versus ISP Entry In the past several months,
there seems to have been a drastic shift away from using
OSPs to access the Internet and toward using ISPs. Ac- Y .

cording to the GVU study, the three main kinds of primary are, of course, upper limits on'growth n the numper of In-
Internet providers are local online providers (ISPs), at 42%t’ernet users, due to the following factors, in our view:
educational providers, 32%; and the workplace, 10%. « The number of households:

Compared to the previous GVU study, local online provid- , A commercial entity’s inability to expand its Internet

ers gained an additional 14% share, while the OSPs went [Q, . .« networks much more quickly than 100-200% per
8% from 28%. year (as evidenced by MSN'’s and AOL's growing pains);
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» The lack of reasonably priced wireless Internet tech-  Use will become more interactiveas more e-mail-only

nology; users decide to go for full Internet access.
« The difficulty in using online and Internet services;
« The cost of hardware, software, and connectivity; Communicationsover the Net will become commonplace,

. Alternative media, such as interactive- and cable-Ty; ~and necessary, for business as well as pleasure.
« The relative lack of “things to do on the Internet” (you
can't exercise or eat there); and

« The lack of an ability to physically move anything but
eledrons from one location to another.

Bandwidth requirements will increase at an expanding
rate, due to greater use of graphics, sound, and, ultimately,
video.

On the other hand, PCs are becoming communications de_CommerC|aI|zat|on of the Internet will be extremely rapid.

vices — perhaps a necessary communications device thatSeparate networks perhaps akin to today’s BBSsay
may supersede television, radio, and, who knows, maybe 4ain proliferate a few years from now, as users’ concerns

even the newspaper. There is still tremgndous demand pout security and government control increase.
from potential users who want to get online.

There are 95 million households in the U.S., according to
the U.S. Census Bureau. As Table 3.8 shows, installed
bases of most widespread communications devices is nearly
100%. For instance, color television is found in 97% of

U.S. homes, and the telephone is in 96%. The VCR has an
85% U.S. household penetration rate, while the PC has a

Going forward, we expect certain dynamics to prevail as
the Internet continues to grow:

Demographicsshould become more reasonably represen-
tative of a cross section of the world population.

Non-domesticuse will grow rapidly. 30% rate.

Ease-of-usawill increase — graphical interfaces will rule, These figures demonstrate simply that once a communica-

connectivity will become trivial. tions technology becomes widespread, nearly everyone uses
it. There are limitations to the use of communications de-
Vast arrays of services will migrateto the Internet and vices, usually due to money or lack of connectivity. Urban

online, such as retailing, consulting, news, entertainment, regions have been getting local-call, dial-in access to online
and just about anything else that can be viewed in two or services and Internet service providers’ networks first, so it
three dimensions. is important to identify the most likely candidates to receive
convenient wired access. Currently, there is no reasonable
PCs, and variants thereofwill become far-and-away the  \yjreless technology to enable nonurban users remote from
dominant platform, as well as the driver for Internet/online pops. |f such connectivity were made widely available,
growth. consumers and business users might rapidly adopt it.

The @st of connectivity, as it decreases, should boost mass
appeal and stimulate demand.
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Table 3.8
Consumer Electronics Sales and Units to U.S. Household Market 1985-94

Color Televisions (1, 4) Corded Telephones (1, 4 VCRs (2, 4) Cordless Telephones (1, 4) CD Audio (2) Home PCs (1, 3)
Cum. Cum. Cum. Cum. Cum. Cum.
Units  Units (5)  Sales Units  Units (5)  Salqq Units  Units (5) Sg¢s Units  Units (5) qqles Units  Units (5) ales Units  Units (5) | Sales
('000s) _ ('000s) _ ($ MM ('000s) _ ('000s) _($M ('000s) (000s) ($ ) (000s) (000s) ($]MM) (000s) ('000s) (HMM) (000s) ('000s) _[$ MM)
Date of 1939 - 1st B&W for sale in 5 1930's in quantity 1975 - VCRs introduced early 1980's -dmimction 1983 - CD audio introdudqd 1981 - IBM PCoidtrced
Introduction | 1953 - color TV stds. approMed 1984 - VHS 8mm intrduced|
1983 na na n na na h na na a na na na na na na na na na
1984 na na n na na h na na a na na na na na na na na na
1985 16,995 16,995 $5,544 21,000 21,000 $ppO 11,336 11,336 4173 4,000 4,000 || $280 na n na na a $2,175
1986 18,204 35,199 58 18,100 39,100 61 12,005 23,341 4978 4,100 8,100 295 na ng na na nh 3,060
1987 19,330 54,529 6,1 15,900 55,000 61 11,702 35,043 |4.442 6,400 14,500 435 na ng na na np 3,100
1988 20,216 74,745 5,9 15,200 70,200 41 10,748 45,791  |4,848 8,200 22,700 681 na ng na na np 3,340
1989 21,706 96,451 6,4 19,000 89,200 32 9,760 55,551 4625 10,000 32,700 830 na ng na na np 3,711
1990 20,384 116,835 6,1] 22,003 111,203 38 10,119 65,670 4439 10,148 42,848 842 9,155 9,15H $2,016 4,000 4,000 4,187
1991 19,474 136,309 5,9 20,872 132,075 05 10,718 76,388 454 13,232 56,080 || 1,125 11,595 20,7 2,391 3,900 74900 4,287
1992 21,056 157,365 6,5] 23,964 156,039 75 12,329 88,717 947 14,944 71,024 || 1,091 16,134 36,8 3,005 4,875 12,175 5,573
1993 23,005 180,370 7,3 27,080 183,119 17 12,448 101,165 ,851 16,183 87,207 || 1,046 20,425 57,3 3,552 5,850 18,625 6,921
1994 24,715 205,085 7.229| 23664 206,783 610 13,087 114,252 286! 16,772 103,979 1.104| 26,544 83,853 4,369 6,725 25,350 8,079
Households 97% 91,882 96% 90,935 85% 80,515 1 52% 49,256 44% 41,679 33% 31,259
with units (6)|

(1) Source: “The U.S. Consumer Electronics Industry," Electronic Industry Assocl&@,

(2) Source: "1994 Electronic Market Data Book," Electronduistry Association - Data not available before 1990

(3) Does not include Corporate PC Sales

(4) 1984 to 1989 data from source (2) , 1991 to 1994 from source (1)

(5) Cumulative Units which are displayed include only data under column, "00@s)"

(6) % household penetration from source (1). U.S. households7@49#)0 based on American Housing Survey, 1993 source. Note: MS estimate is 30%.
(7) Source: International Data Corp (IDC). Worldwide Inst. base est. 172,194,000 at 1994.

(8) Home PC shipments presumably exceed cumulative shipments because data are unavailable prior to 1990.

Figure 3.8
Household Penetration of Consumer Electronics Products

Home Radios

All Television

Color TV

Corded Phone

VCRs

Cable Tv*

Telephone Answering Devices
Cordless Phone

Color TV with Stereo
Monochrome TV
Home CD Players
Video Game Software
Personal Computers
Cellular Phone
Modem or Fax/Modem
Caller ID Units

Home Fax Machines

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Source: Electronic Industries Association Consumer Electronics Group, 1995. *Morgan Stanley Research Estimate.
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Table 3.9
Number of PCs, Modems, and Internet Users 1984—-2000
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Worldwide
PC Unit Shipments (MM) 9 9 10 12 14 16 19 25 34 43 51 60 69 77 85 94 102
Y/IY Growth - 2% 12% 17% 17% 14% 19% 32% 36% 25% 20% 18% 14% 12% 11% 10% 9%
PC Lifetime Shipments (MM) 23 32 42 54 68 84 103 128 162 205 256 316 384 461 546 640 742
PCs in Use (MM) () 23 28 35 40 45 52 61 74 94 121 153 188 222 256 290 324 358
Pct. with Two PCs (b) 2% 2% 3% 5% 6% 7% 8% 10% 15% 20% 22% 23% 25% 28% 30% 33% 37%
Actual # of PC Users (MM) 23 27 34 38 43 49 56 67 80 96 119 144 167 184 203 217 225
Y/IY Growth - 22% 24% 13% 11% 14% 16% 19% 20% 21% 23% 21% 15% 11% 10% % 4%
Us.
PC Unit Shipments (MM) 6 6 6 7 7 7 8 10 13 16 20 23 25 28 31 33 36
YIY Growth - -6% 3% 8% 6% 0% 12% 23% 37% 24% 21% 15% 11% 11% 10% 8% 9%
U.S. Pct. of PC Unit Shipments 70% 65% 60% 55% 50% 44% 41% 38% 39% 38% 39% 38% 37% 37% 36% 35% 35%
PC Lifetime Shipments (MM) 16 21 25 30 34 37 42 49 63 79 99 120 141 169 197 227 263
PCs in Use (MM) (a) 16 18 21 22 23 23 25 28 36 71 105 115 127
Pct. with Two PCs (b) 5% 6% 7% 8% 10% 15% 20% 22% 23% 25% 28% 30% 33% 37% 42% 48% 50%
Actual # of PC Users (MM) 15 17 20 20 20 19 20 22 28 35 43 50 55 59 61 60 63
YIY Growth - 12% 14% 5% 0% 5% 3% 11% 27% 24% 22% 17% 10% 8% 3% -2% 6%
Worldwide Connectivity Estimates
# of PC Users (MM) 23 27 34 38 43 49 56 67 80 96 119 144 167 184 203 217 225
# E-Mail Users (MM) (c) 1 1 2 3 4 5 6 8 12 18 25 35 60 80 130 180 200
Pct. PCs with E-Mail Access 4% 4% 6% 8% 9% 10% 11% 12% 15% 19% 21% 24% 36% 43% 64% 83% 89%
# Internet/Web Users (MM) <1 <1 <1 <1 <1 3 9 23 46 81 1]22 152
Pct. PCs with Internet Access 1% 1% 1% 1% 1% 1% 3% % 14% 25% 40 56% 68%
# Online/Hybrid Users (MM) <1 <1 <1 <1 <1 3 5 8 13 18 23 27 30
Pct. PCs with Online/Hybird Access 1% 1% 1% 1% 1% 3% 4% 6% 8% 10% 11% 12% 13%
Windows Installed Base (MM) (d) <1 <1 <1 <1 <1 44 77 115 - - -
1000
# Web Servers (MM)(e) - <1 0.00 0.00 0.02 0.10 0.60 1.20 220 3.30 4.00
U.S.
# of PC Users (MM) 15 17 20 20 20 19 20 22 28 35 43 50 55 59 61 60 63
# Internet/Web Users (MM) <1 <1 <1 <1 <1 <1 <1 <1 1 1 2 6 14 25 41 58 67
Pct. PCs with Internet Access - -- -- -- -- -- -- 2% 2% 5%  12%  25% 43% 67% 98% 106%
76% 74% 70% 64% 59% 55% 50% 48% 44%
U.S.
Homes with PCs and Modems
4 6 10 20 25 30 32 35

Installed Base (MM)
Y/Y Growth

(a) Assumes that PCs have average useful life of 4 years.

(c) Estimates of all e-mail accounts. We estimate that 50% of 1995 e-mail users could be connected to the Internet.

50%

67%

100%

25%

20%

7%

9%

(b) Estimated Number of PC users that use second PCs: home, office, and portables.

(d) Estimated legal (non-pirated/copied) shipments of Microsoft Windows. Arrows added to compare Windows ramp with Internet ramp.

(e) Source: Lycos, Web Crawler, and Morgan Stanley Research estimates. Note: There are more Web sites than servers.
Source: Morgan Stanley Research estimates.

This kind of rapid adoption occurred recently, for example,0.78% ($250), VCR 1.09% ($350), telephone 0.08% ($25),
with pagers. The number of pagers for personal and busi-and PC 7.8% ($2,100). The PC is a relatively expensive

ness use has grown from 9.9 million in 1990 to an esti-
mated 34 million in 1995, according to the Personal Com- could, over time, come to market.

munications Industry Association/MAT-EMCI.

device, but such alternatives as low-priced Internet boxes

Education also represents an area of growth, in our view.
Mass appeal and high penetration rates are correlated witkccording to Higher Education Publications, of Falls
a low cost of participation for a particular device. We be- Church, Va., there are 3,616 accredited institutions of

lieve devices other than the PC may stir additional demandhigher education.
for Internet connectivity if they are competitively priced.
Based on a pretax average U.S. household income of
$32,000, the following are the relative costs of ownership
for dominant communications devices: color television

Two observations can be made regarding Internet use and
enrollment in school: students represent a new generation
of Internet users, and the educational market still represents
a significant and likely target for growth in Internet use.
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Projections of full-Web-access users is about 9 million, while all e-mail
sers are about 35 million. According to the GVU study
?conducted 10/10-11/10/95), about 75% of users are from
the U.S. This means that about 3% of the U.S. population
are Web users and 10% are e-mail users. In the year 2010,
we project, the number of U.S. Internet users will represent
somewhat below 50% of the total U.S. population.

The most important and dynamic aspect to the acceptabilit
of online service and Internet usage is that the software
interfaces to cyberspace are becoming easier to use. We
believe the primary reason for the continued growth in the
number of Internet users was the introduction of the Mosai
browser. Underlying the strong overall increase in the

number of Internet users, we believe, is a dramatic shift in\yoridwide full-Web access users and worldwide e-mail

the use of applications on the Internet, from text-based e- |;sers thus represent about 0.2% and 0.6%, respectively, of
mail and partial FTP/telnet/gopher use to full WWW accesshe total worldwide population. In the year 2010, we proj-
(which includes the former applications). ect, the number of worldwide Internet users should reach

0 :
The second most critical driver for growth in the Internet about 7% of the global population.

user: base S?Oﬁld corlwzﬁ frofm the _non-L_JI.ISb. mrs]trket. ACCG;]SSAS another check on our perspective, we can estimate the
to the rest of the world’s information will be the reason t atnumber of users connected to the Internet through major

other nl_atlonsr; usersr:/vnl com:: LO the Internfetl,l in 0(';” wfew. ISPs. According to the TIC/MIDS’ October 1994 survey,
We believe that by the end of the decade, fully 50% of In- the average number of hosts per organization was 279.

ternet users will be non-domestic. Using 279 hosts per commercial subscriber, and assuming a

The typical Internet user is in his or her mid-30s. The av- 1:1 relationship between “user” and *host” (because most

erage age is growing steadily. Internet users who graduaté@rporate users have dedicated W.orkstation.s for (.aach user),
from college in the 1980s are still online, and the Internet the number of users per commercial subscribers in Septem-
is being used not only for academic purposes but also for Per 1995 can be estimated at 5.16 million. Estimated De-

business reasons, so people in business are using it more ceémber 1995 commercial users would be about 45% more,

assuming the same quarterly growth rate, or 7.47 million.
Further, the user base is becoming more reflective of the

population in general, as its offerings become more diversé hat number would include many, but probably not all, of
the other 3,000 or more ISPs in the world, as most ISPs

By and large, academia and corporate concerns should still oot 10 the larger ISPs (MCI, Sprint, Net99, and ANS
dominate the user base. However, we believe that, with thgre also players, but this is an estimate). Therefore, the

proliferation of consumer-oriented offerings and theese
sity of online communication, consumers will represent a
faster-growing group of users by the end of the decade.

estimated number of Internet users at December 1995 (38%

more than September), adding in individual users of
) _|n700,000, presumably with full-Web access, was 8.2 million.
the short term, cor'poratlons are expected to expand their e pejieve these user counts are fairly consistent with our
presence more quickly, followed by consumers. reported 9 million full-Web access worldwide Internet users
Perspective Check estimate, when the estimated 2.6 million Internet users ac-

i cessing the Web through OSPs (36% more than 1.9 million

As a check on our perspective, we note that the 1994 totalin October) are added in. This would yield 10.8 million;

U.S. and yvprIdW|de populatlons were about 250 million however, we believe there is some overlap between the OSP
and 5.5 billion, respectively. There are 21 million employ- and ISP Internet users

ees of Fortune 500 companies. Currently, the total number
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The Internet Report

Section I
Features and Uses of the Internet
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Chapter 4: How to Use the Internet

« There are multiple ways to access the Internet today: commercial Internet Service Providers (ISPs), Online Service Pro-
viders (OSPs), and selected telecommunications carriers. Connections can be made by using dial-up (analog or digital
ISDN) or leased-line connections.

« The Internet is already the vehicle for a broad array of services: communication, education, broadcast-like media, daily
news, reference and book-like materials, advertising, want-ads, magazine and direct marketing retailing. In the future, it
may be used for broadcast-like media, taxes, banking, and more.

« To exploit the Internet’s current capabilities, users today turn most often to the World Wide Web, e-mail, File Transfer
Protocol, Usenet, and many legacy Internet features (such as Gopher, IRC). There are many new applications already in
beta test (video, audio, telephony, 3D), and in the future we expect more robust systems exploiting video, audio and teleph-
ony, Internet faxing, conferencing and collaborative work. There will also be highly-integrated, automated features incor-
porating commercial back-end applications with the Web and other features, perhaps supported by Java or other languages.

Many newcomers think the World Wide Web is all there is connect to the Internet, its existing and contemplated re-

to the Internet. In fact, the web is just one of its features, sources, and the applications and protocols needed to allow
enabling browsers to view graphics and text stored on webthe use of those resources. Although it is not intended to be
servers. It coexists with other protocols such as FTP (file a technical guide to surfing the Web, the overview is fairly
transfer protocol), all of which run simultaneously over the detailed, so experienced webmasters can skip to the next
same Internet infrastructure. This chapter describes how tohapter and skim this one as needed.

Making an Internet Connection

In general, connecting to the Internet occurs through eithef4.4 kbps is preferable), inexpensive or free software (many
a dial-up or a permanent, leased line connection. Most service providers give it away), and a contract agreement
consumers connect through dial-up or modem connectors,with an Internet service provider that costs about $20 per
while corporate users usually connect with permanent con-month. Two years ago, that degree of connectivity was for
nections (remote corporate uses, of course, require a dial-upe elite power-user, predominantly a UNIX user with a
connection). It's important to remember the customary  workstation. Now, common PCs can inexpensively access
distinction today between two basic classes of users, soft- the Internet. Other non-PC devices are being tested or are
ware and equipment: the client and the server. In generablready in limited distribution that hold promise as client
clients use network resources, while servers are repositoriemnnectivity devices. These could potentially include a

of content and information. Nearly all consumers are cli- $150 device by Philips that lets television users connect, the
ents; corporate users tend to be clients and servers. Abou$500 Internet terminal being touted by Oracle, Microsoft's
80% of servers have permanent connections to the InternellTV set-top box, Sun Microsystem'’s Internet box, LSI

so information on the server is almost always available to Logic’s Internet-on-a-chip system, Digital Equipment’s

clients. StrongARM chip, and others. We believe these devices
_ _ may coexist with the PC; though offering less functionality,
Dial-Up Connections they could expand and perhaps accelerate the trend towards

Gaining access to the Internet has become easier over theworldwide connectivity. Time will tell...

past year and a half. A full, interactive, graphical-based, i . ,
TCP/IP Internet connection is possible with an inexpensiveThere are currently four dial-up connectivity options that

PC (even a 386) running Windows, a modem (28.8 kbps ofonsumers, mobile users, and small corporations might
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consider for Internet access with PCs or workstations: 1) &ive access through their networks to the Internet. Most
SLIP (Serial Line Internet Protocol) or PPP (Point to Point OSP networks have dial-up access servers throughout the
Protocol) account with an Internet service provider; 2) an country. These interconnected servers comprise a national
online service provider; 3) a bulletin board service with an (or even global) proprietary and private network operated
Internet gateway; or 4) a shell account with a dedicated In-by the online service provider.

ternet service provider (UNIX). Below, we discuss these
four options: Bulletin Board Services with Internet Gateways

Bulletin board services (BBSs) are dial-up computer serv-
ices typically operated by individuals who have a zeal for
There are more than 3,000 Internet service providers with computers. BBSs are much like online services, except
local, regional, nationwide, or worldwide networks con-  they generally are not as well funded and the user interface
nected to the Internet. A user dials into the ISP’s network is often a command-line, text-based system. Few, if any,
using a modem or ISDN adapter, connects using a TCP/IPBBSs have their own, proprietary networks, which would
enabled SLIP or PPP software, and conducts a real-time, allow a user to connect to the BBS from various geographi-
interactive, graphical interface Internet session. This is theal locations. About 98% of BBS users connect via mo-
most common means of consumer access to the Internet; dem; however, some BBSs have Internet gateways, which
companies such as PSINet, Netcom, and Concentric offer allow users to telnet to the BBS (such as through Concen-
this service. tric’s server), log on, and interact as if they had dialed in

_ _ directly. In addition, an Internet gateway usually allows
There are two major advantages to using a SLIP or PPP agja|.in users access to the Internet. BBSs usually do not

count with an ISP, compared with a BBS gateway or shell 5)joy real-time graphical Internet access, due to the re-

account. First, a large ISP usually has a nationwide net- quirements of the software needed to access the Net.
work that allows local-number dial-in access to the Internet

(this is also the case with online service providers with In- Perhaps 10% of the thousands of U.S. BBSs are connected
ternet access). Second, an ISP’s graphical interface and to the Internet, via e-mail and newsgroups, and subnet-
TCP/IP enabled connections allow the use of the World  works of the Internet, such as Fidonet; about 1-2% of BBSs
Wide Web (another service that OSPs allow). ISPs also have real-time, text-oriented Internet access, including
generally charge less than an online service provider. TheFTP, Gopher, and telnet features. There are currently few
drawback is that ISPs generally offer less content than BBSs on the Web, and we believe it may be another year or
what's available from OSPs, because online service providso before robust software that enables them to connect be-
ers charge a premium to let subscribers access their propresmes widespread. Currently, at least one of the well-

tary networks as well as access to the Internet. 1ISPs only known BBS operating systems is being upgraded to allow

SLIP or PPP Account with an ISP

allow the latter. such access to whom we spoke with on the promise of ano-
_ _ ' nymity. In addition, San Francisco-based The WELL is
Online Service Providers developing its own HTTP software with help from

For about a decade, online service providers have offered Netscape. Concentric has also recently developed a Web-

easy connections to their proprietary networks. Each pro- based software that allows connection to BBSs through its

vider's network is different, and many have had only lim- Service.

ited offerings. E-mail access through the OSPs has been ) )

available for about a decade, but not until autumn 1994, di§he” Accounts with Dedicated ISPs (UNIX)

a major online service provider (Delphi) offer Internet Web One option that is losing popularity is an Internet-

access, though its service was text-based. Delphi was fol-connected UNIX client using a text-based interface (i.e., the

lowed by Prodigy, which debuted Internet access with a  kind of terminal emulation software one would use to con-

graphical service in C1Q95, and then the other OSPs. nect to a BBS.). Once connected, common UNIX com-
mands, such as FTP or telnet, are used to access resources

Today, nearly all major OSPs — America Online, Compu- op, the Internet. Although this allows real-time, interactive

Serve, Microsoft MSN, and Prodigy — allow full, interac-  connection to the Internet, it does not easily allow graphical
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Web access unless a shareware program, called SlipKnot,T® set up a permanent Internet connection, one would need

used. a leased-line connection from a telecom provider, as well as
_ _ an IP router, which is a dedicated networking device.
Leased-Line Connections These two components would most likely connect the or-

In contrast to dial-up service to the Internet, leased-line  ganization to the Internet through an ISP or ISP hosting. A
connections are aimed at large corporate, institutional, or domain name, such as “bigcompany.com”, and a corre-
government organizations, and typically connect two or ~ sponding IP address, such as “123.456.789.123", would be

more users to the Internet. Permanent connections to the obtained through an Internet registration process coordi-
Internet are used because: nated either by the company connecting to the Internet or

by the ISP. The most common permanent connection
« Higher-speed connections are available (9.6 kbps or 56 speeds are 56 kbps and 1.54 mbps. A dedicated connection
kbps to 45 mbps) than with dial-up connections; to the Internet usually links to a campus-wide or corporate-

) ) ) wide network, with several hosts and workstations.
« There is zero connect time, compared with 4-second

ISDN connects or 30-second analog modem connects;  Historically, academic, government, and scientific institu-
tions, most of whose connections are funded by the gov-
ernment, bypass some of the commercial requirements for
connecting to the Internet. With the dismantling of the
NSFNet, however, these institutions are being forced to
. Dial-up connections are more expensive to keep open aﬁonne(?t through commercial providers. Costs for 56 kpbs,
excluding the leased lines, are about $300-$400 per month
and for T-1 access, $1,000 to $2,500. Costs for the leased
line are above and beyond the costs to the ISP, and vary

« Applications relying upon the connection require a per- Significantly from telco to telco with distance and RBOC
manent connection, for example, if the site operates a tariffs.
WWW server.

« More reliable connections are made with unswitched,
leased lines than switched analog (modems) or switched
digital (ISDN) connections;

the time (such is the case with ISDN connections kept “off
the hook” at all times);

Resources of the Internet and their Uses

When the Internet first emerged, about all you could do wa$he table on the following page describes many of today’s
remote computing (telnet). New applications slowly personal, corporate and governmental activities that we be-
emerged, like e-mail in early 1970s, FTP in late 1980s, antleve will be conducted over the Internet in the next 5 to 10
so on. In the future, we believe the Internet may convergeyears, first in industrialized countries, then in emerging
with — or even supplant — television, radio, telephone, regions. The table also generally identifies software neces-
and other communications media we use today. At the veryary to enable these functions.

least, it will complement these older media. As more ro-

bust applications appear on the Internet, many other social

and business functions may follow suit.
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Table 4.1

Internet Resources and Enabling Applications

Function/Use

Internet Replacement Application

Software/Internet Protocols

Communication
(including for educational purposes)

Fax

Broadcast Media

Daily News

Books, reference materials

E-mail
Telephony

Video conference
Text chat

Faxing from the Internet to a Fax
E-mail

E-mail

Web sites

Video on demand

Audio on demand

Sound and video playback

Personalized newspapers
(intelligently filtered news)

For-charge publishing (web pages)
Free-of-charge publishing (web page)

Many

VocalTec, Camelot, Quarterdeck, Pulver
CuSeeMe, Connectix Videophone

IRC

Various services
E-mail

Many

Web server software

Xing Tech, MBONE, VDONet
Progressive Networks, DSP Group
Store first, then play

E-mail via services
Browser via newspage

Web server, authoring tools
Web server, and authoring tools

Advertising, want-ads Zero-cost publishing (personal web pages) Web server (or rented space on a web server) and

authoring tools
Web server software

Magazine and direct marketing retailing Web-based retailing

Banking Web-based electronic banking Internet banking software on web server and on client station
Taxes Electronic tax filing Tax software
Retailing Web-based retailing Web server software

Communication Sound files may be transmitted as a file download for later
n playback or as a real-time broadcast. Files for later play-

back must be completely downloaded before the sound can

cated text record is transmitted from the sender to the re- be sampled. Real-time broadcast is similar in principle to

cipient. Files may be attached to e-mail messages using ghaternet telephony.. RealAudio, Xing, I-Wave, True Spee_ch
MIME standard and others, are being developed to allow one-way real-time

broadcasts over the Internet. There are drawbacks to both

Multi-user, text-based conversations also take place on thenethods. The first requires the user first to download rela-
Internet, such as IRC (Internet Relay Chat). Other so- tively large files (about 1 megabyte per 10 to 20 seconds)
called chat services are becoming available, including ~ before playing back the sound using software that comes
World’s and Microsoft's avatar-based 3D chat systems. ~ standard with sound playback hardware (a $150 sound card

and speakers, for example). Therefore, a user with a 14.4
It is technically feasible to transmit speech in real time ovekbps modem would wait through a download of 10 minutes
the Internet as well. This Internet telephone service is en-or so to listen to a 10 to 20 second playback. The second
abled by inexpensive software available from several com- method, in which files can be played back simultaneously
panies (VocalTec and Camelot's Third Planet division,  with the download, requires either large amounts of band-
Quarterdeck, and Electric Magic), a Sound Blaster card, width or diminished sound quality (fewer digital samples
and a microphone. Various technical issues such as latenggr unit time).

and delay must still be resolved; these systems also require
the use of dedicated servers. Video can also be transmitted in the same two ways. Video

of TV-quality transmitted or broadcast in real-time across
the net requires considerable bandwidth, say 1.5 mbps. The

E-mail is the most common means of communication o
the Internet. Using e-mail, a permanent and easily dupli-
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MBONE, a network within the Internet which has been Financial information such as free stock quotes with 15-
deployed for several years, enables large video files to travelinute delay are available on the Web as well as by e-mail.
on the Internet. Currently, other software solutions (Xing The Edgar database contains SEC filings for many compa-
Technologies) allow real-time playback with low bandwidthnies (those that have volunteered to file electronically).
requirements (28.8 kbps) of video files transmitted across Thousands of government servers dedicated to the purpose
the Internet (not on the MBONE). Two-way videoconfer- of public dissemination contain vats quantities of informa-
encing has been enabled by CuSeeMe, developed at Corngtin. One excellent government database is the IRS Home
University, though commercial software, such as Connectiypage, from which tax forms formatted in Adobe Acrobat
Videophone, has recently become available. can be downloaded.

Information (News Media) Access Entertainment

Considerable information from traditional news media can Hundreds of thousands of shareware and freeware games
be found on the Internet, mainly the World Wide Web. can be downloaded from Internet sites. There are hundreds
These include electronic newspapers, trade and other of MUDS (Multiple User Dimensions, Multiple User Dun-
magazines, news feeds, and audio and video broadcasts. geons, Multiple User Dialogues) and MOOs (MUD, Object
Innovative information sources include nontraditional newsOriented), multi-user chat sessions (Worlds Inc.), Usenet
media such as search engines and catalogued databases.discussion groups on entertaining subjects (alt.fan.elvis),
Financial and government information also abound on the and new places and new countries and cultures to explore
'Net. In general, and consistent with the heritage of the (such as on the China Home Page).

Internet, most information that is available is on the sub-

jects of computing, medicine, and on current news topics. Education/Research

A common use of the Internet for some 15 years has been
posting and sending academic papers for review by peers,
using FTP, gopher and more recently the Web. Searching
libraries worldwide, then contacting the library to request

to borrow books or other materials, has come into wide-
spread use. In nonacademic settings, corporate web pages
offer abundant information, ranging from entire product
catalogs, in full detailed graphics, available for browsing, to
sound bites of the CEO. Such audio and video content may
soon find growing applications in education and research.

Examples of traditional-news-media-gone-Internet are
newspapers lik&he San-Jose Mercury Ne@é&night Rid-
der), The Wall Street JournaandThe New York Times
trade magazines from Ziff-Davi®C WeekPC Magazing
and CMP Publicationg€ommunications WeelhdCom-
puter Shoppér other magazines likdotWiredandTime
news feeds from PR Newswire and Reuters; audio broad-
casts from c|net, ABC, and National Public Radio; and
video broadcasts like NBC Pro. There are literally hun-
dreds of traditional news media sources available on the
Internet, and we estimate the growth in availability of theseviarketing/Advertising
services is growing more rapidly than the growth of the In-

ternet Corporate web pages have become the most popular means

of distributing corporate information to Internet users. De-

Nontraditional news media information sources on the In- Veloped by a company or an agency on its behalf, a corpo-
ternet range from search engine/catalogued databases likdateé web page can offer varying levels of detail and sophis-
Yahoo and Lycos to news aggregation services with tication, depending entirely upon what the company wants
searchable databases, such as Infoseek and Individual Incti public to see, from simple one-page text-oriented web
NewsPage. We believe the search capabilities of the In- Pages to multi-paged, interactive multi-media (video,
foseek and Newspage pay services are very powerful re- Sound, text and graphics). Most corporate web pages are
sources, but as with other traditional news media productsSomewhere in between, and feature a company description,
on the Internet, they have not replaced paper-written mediglarkets addressed, product specifications, and ordering
information sources. Only when handheld, wireless devicednformation. Although most corporate web pages are tech-
can be substituted for paper media will the new media nology-related, other companies are quickly joining in.
challenge the mass market, in our view.
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Corporate web page advertising designers who have beenformation Online, a web-based trouble-shooting database
prominent on the Internet include: Modem Media containing network failure symptoms and possible solu-
(customers include Zima, AT&T, CBS and MasterCard), tions. This service has helped Cisco’s business and overall
CKS Interactive, Free Range Media (The NFL), and Ein- customer satisfaction, because most user questions can be
stein and Sandom. Companies that maintain their own answered very quickly without having to contact Cisco en-
sites for the purpose of promoting others’ products include gineers on the customer service line.

On Ramp, Inc. (Metaverse, Planet Reebok), Fry Multimedia

(Ragu Pasta Sauces), and Cybersight (Stolichnaya Vodka)Retail/Wholesale/Commerce

A count of Yahoo's directory shows over 40,000 companies
use the web to advertise, to offer service, to communicate,
‘or to sell products and services directly through the Inter-
net. The latter includes companies that display product
specifications and pictures, expecting consumers to pay for
a product which will then to be shipped to them using a

As with Nielsen ratings for television, for business reasons
advertisers and corporations want to be able to count view
ers of advertisements. This is a controversial topic on the
Internet; as many have observed, it is not as simple as
counting “hits” per web page, that is, the number of times

fl!e§ alr_|e_ downloaded ;rgmdifhome page during a_uhser S common carrier. The services and products available on
visit. Hits are counted In different ways, pages with many the Internet range from flowers, sneakers, and business

single graphics images cause more hits to be recorded, ang|, i 1o husiness opportunities, music, real estate and
that users may often hit a site numerous times while travel

browsing, even though they only visit there once during a

session. Shopping centers (malls) are becoming popular on the web,

M histi d and bl ¢ ) numbering in the hundreds. Many of the images on the
ore sophisticated and accountable means of counting - e een yse the analogy of walking into the mall, entering

visitors to home pages have been developed and offered tcfhrough doorways, and so on. Excellent “malls” or mar-

the Internet marketplace by two companies, /PRO and ketplaces on the Internet are Internet Shopping Network

Netcount. The I/PRO Sy,sfm consists 9f VCOUNT, (ISN), MarketplaceMCI, Wholesaler’'s Worldwide Market-
I/AUDIT and I/CODE. With I/COUNT, site owners place, and CUC International’s site.

monitor aspects of site usage such as number of user-

sessions, most frequently accessed files, and geographic a§ere are even ways to make shopping more expedient and
organization origin of users. I/AUDIT is a third party audit to find the lowest prices for products and service publicized
report of web site activity that site owners can provide to  on the Internet. One option consists of data bases of prices
advertisers and potential advertisers. I/AUDIT is commer- and specifications, in which a web site will display a

cially available. The I/CODE Universal Registration Sys- searchable compilation of prices and product specifications
tem allows site owners to learn more about the demographtrom various retailers and wholesalers. Web users will

ics of their visitors. The I/CODE System will be commer- typ|ca||y enters a key word or search by Subject to find the
cially available on August 1. Netcount is a competing sys- |owest prices for various items. One example of this type of
tem that relies upon Netcount’s servers to track visits to theénternet shopping database is Fido: the Shopping Doggie
site owner’s page. Netcount has tried to differentiate itself (http://www.continuumsi.com/cgi-bin/Fido/Welcome),

I/PRO by providing more service to the site owner. which shows a comprehensive list of competitive prices.
Another example of such a site is shareware.com, a site
created by c|net. It is becoming a definitive source for

A good example of how a company can use the Internet tofinding shareware of all types.

improve customer service is Federal Express, which offers

package tracking through its interactive web page. FedExA second option is an active agent. A software agent would
can meet its customers’ desire for faster and more accurat€€ launched from a client station, and would go from one
access to information and, at the same time, control its owfite to another, seeking the lowest prices for standardized

costs more efficiently. Cisco Systems has CIO, Cisco In 900ds. AT&T has announced it will produce one, and An-
dersen Consulting had introduced a limited-capability beta

Customer Service
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version of a shopping agent (unfortunately, it was immedi- agents to perform remote computer configuration using a
ately blocked from accessing the sites it was programmed tagh-level script language, which could possibly evolve into
survey, because the sites didn’t want their prices to be cona software shopping agent.

pared with others’). FTP Software has developed software

Internet Features and Applications

Exploiting the various resources on the Internet and ena- cause most gateways collect and store messages, then proc-
bling communication, news delivery, and other services re-ess them in batches. Gateways are configured according to
quires some familiarity with protocols and applications of the needs of the e-mail using organization, the costs of the

the 'Net. service, and priority of messages being sent and received.
_ A typical delay in sending an e-mail message from one or-
World Wide Web and Browsers ganization to another, when each is connected to a large,

The de facto desktop application for Internet use is the Welell-funded Internet Service Provider, would be about 10
browser, which has been likened to the word processor or minutes. On the other hand, a small corporation with an
spreadsheet in the early days of the PC revolution. Just aghalog dial-up connection to the Internet may decide to
with the PC desktop applications and the Microsoft Office collect e-mail and send it out every hour or two.
platform, the browser is being enhanced with newer revi-
sions to include an ever-expanding feature set of “plug-in
applications. FTP was developed to allow users to connect to remote
systems, log on, move and search through the file system,
The Web runs on the http protocol, which runs atop other anq ypload and download files. Two types of interfaces
Internet protocols. We believe the browser is an “eye” into gre gyajlable: command line and graphical user interfaces.
the Internet, the front end that sees the result of consider- \yjith the command line interface, once the user has logged
able “back end” processes such as content development, o, tg the host system, the user’s screen displays the host
databasing, collaborative workgroup efforts, and multime- ,5chine’s operating environment file system. Using the
dia becoming available on the Internet. command line FTP interface therefore requires some
knowledge of the host machine’s filing and operating sys-
tem. Graphical user interfaces hide operating systems dif-
Suffice it to say, e-mail is here to stay and will complementferences and display a consistent, easy-to-use interface ca-
other means of human (and computer) communications  pable of interpreting a variety of different operating system
well into our future. This system is also being embraced byiling systems.
the U.S. Postal Service, such that proof-of-delivery systems
are maintained. Usenet

» File Transfer Protocol (FTP)

E-mail

Usenet is a service carried over the Internet that has been

E-mail is an economical, easy way to communicate elec- . . . .
y way available since 1979. The service allows millions of users

ronically. Iti mpetin rvi mail deliver rv- . . . .
tronically. It is a competing service to mail delivery se to share their thoughts on a variety of topics by posting

ices and faxing and has the advantages that it is quick (it ; . .
; messages (uploading messages to discussion groups) for
takes minutes to transfer a message across the world), does | . . L ,
. . . . public comment, reading and reviewing other’s thoughts,
not require paper, and is less expensive than faxing. An e- . , . :
. and responding to other's comments. It is characterized by
mail message can be sent from one computer to another on

. . L , . rich and consistently varying content, similar to the user
the Internet if each is connected to an e-mail ‘gateway’ (a . .
o . . forums or discussion groups found on AOL, CompuServe
specialized Internet connected device which stores, for-

. . or other online services. Users will join or subscribe to
wards and routes mail). Compared to other services on th

. ) . senet groups that interest them; there are about 17,000
Internet, e-mail messages can experience a slight delay, be- . . . . .
active Usenet discussion groups, ranging on topics from
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U.S. Robotics modems, to ISDN terminal adapters, to petsfective user location systems: There are too many different
and hobbies. A unique culture has arisen in the use of  network systems on the 'Net today, and many administra-
Usenet. Peculiarities include the use of emoticons, such asors of networks do not allow Finger-ing of their sites for

the smiley face :) and use of abbreviations like IMHO (in  security reasons (hackers can use this information to breach
my humble opinion), and the well-publicized flame wars, security networks).

where users insult one another. Usenet posts are typically

updated on the same time frame as e-mail, that is it might New Applications in Beta Test

take 10 minutes, 1 hour, or 12 hours, depending upon the Several new applications exploiting various features of the
UUCP (Unix to Unix Copy Protocol) gateway connection. |nternet are in beta testing now. Each has serious implica-
tions for future use of the Internet. Four such are depicted
in a simultaneous Windows 95 session in Figure 4.1, enti-
Several features of the Internet that are in declining use totled StreamWorks, RealAudio, Internet Phone and Worlds
day are Gopher, Archie, Veronica, Jughead, WAIS, telnet, Chat Session.

IRC, Finger and Whols. The first five have essentially

been supplanted by the functionality of the Web and its I the upper left-hand corner is Xing Technology’s
applications. telnet is an interface that emulates a dumb StreamWorks software running a real-time playback of an
terminal connection to a mainframe or minicomputer. It is NBC broadcast of a Charles Kurault monologue. In the
still in use today, but few applications are being developed UPPer right-hand corner is Real Audio software, which en-

to use this technology. IRC (Internet Relay Chat) is a text-ables real-time playback of radio and music. Nextis the

small business, since about 1/3 of AOL’s and 1/4 of Com- Ware, which is connecting to an Internet Phone server to
puServe’s revenues derive from catering to proprietary ~ S€€ What other users have logged in and can speak using

services like this. Finger and Whols are in most cases inefhe two-way voice system (telephony) enabled by the soft-
ware card.

Legacy Internet Features
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Figure 4.1
StreamWorks, RealAudio, Internet Phone and Worlds Chat Session
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The Internet Report

Section lll:
Infrastructure
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Chapter 5: Worldwide Internet Infrastructure

« Telecommunications carriers, in general, own the physical plant consisting of wires, fiber-optics, and switching equip-
ment. They lease access to portions of their network to Internet service providers (ISPs) and online service providers
(OSPs), which resell a value-added service — the Internet.

« The infrastructure consists of many ISPs’ networks, which are cooperatively connected to allow the sharing of traffic,
enabling customers on different providers to exchange information.

« Server and client computers are interconnected to a worldwide network infrastructure.

« Server computers connected to the Internet store “content,” while client computers retrieve it. About 80% of traffic today
flows from the server to the client as a result of client information requests.

The Internet is the largest interconnection of networks in  manner in which it is used. UNIX, the predominant com-
the world, and today exists mainly for the purpose of com- puter operating system on the Internet, allows multiple
municating and sharing information among network users.tasks to occur simultaneously as well as multiple users to
The reason that networks can communicate with one an- access computer resources. Thus, the multitasking, multi-
other is because each uses a common network protocol suitser capabilities of UNIX blur the distinction between
called TCP/IP. The types of networks on the Internetin- server and client somewhat, and also allow many clients to
clude those for college campuses, government agencies, tisamultaneously retrieve information from a single server.
military, corporations, and service companies (such as

America Online, CompuServe, or UUNET). But just be- Clients Clients are computers used for performing work,
cause a network is internetworked, or connected together, displaying images, and inputting data. A typical client
does not necessarily mean that it is on the Internet. Nu- Computer is used by an office worker for word processing,
merous internetworks exist on their own. Examples of pri-Sending and receiving e-mail, Web-surfing, and transfer-
vate networks (in this context, “network” is used inter- ring files from hosts. A client computer must be networked
changeably with “internetwork”) include the Reuter news 10 a host, or must be a host connected directly to the Inter-
service, AOL and CompuServe (except for those portions Net, to communicate on the Internet.

connected to the Internet), and the thousands of corporate

networks. Given the way the Internet is being used today, which

might be described as “mildly interactive,” most informa-

There are four key components to a typical internetworked tion flows from servers to clients, as clients request infor-
system: server computers, client computers, the networks, Mation. By our estimate, 80% of Internet traffic flowed
and the internetwork. All of these components communi- from server to client in mid-1995, while 20% flowed the
cate with each other mostly over leased lines provided by Other way (e-mail “sends,” Usenet postings, and file

the telecom carriers. uploads account for approximately 15%, with the remain-
ing 5% occurring when, for instance, a user responds to an
Infrastructure interactive Web questionnaire or requests specific data via

Servers Servers are computers of various sizes and ca- gopher or Archie searches).

pabilities on which information resides and from which
other computers, called clients, can retrieve data. The im-
portance of servers on the Internet is that they store infor-
mation and send it when a request is made by client com-
puters. Servers can be mainframes, microcomputers, or

Networks Wires, network adapters, hubs, switches, and
various connectors comprise most of the networking
equipment that connects servers and clients and allows
sharing of computing resources. A typical network, such as
one used for a small office, is shown in Figure 5.1. A local-

personal computers; it is not the size, power,. or opgratmg area network (LAN) connects computers in a building or
system that makes a computer a server or client, it is the
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nearby buildings using wires or fiber optics installed by therigyre 5.2
owner of the facilities. In general, it is possible to connect A Corporate Internetwork
any type of network to the Internet, although data sent and
retrieved from the Internet must be in IP (Internet protocol)
format, which is the common networking software protocol
that enables disparate networks to converse.

Albany
headquarters
network

Networks that do not support the TCP/IP protocol must
have a means of converting the network’s protocol to IP.
This can be done at the server, or host, connecting to the
Internet; however, some complications do occur. There-
fore, the most popular operating system for computers and
networks on the Internet is UNIX, which has native IP sup
port. Other computer operating systems have been up- Branch

. . . . network New York
graded recently to include IP support, including Windows Branch
NT and Windows 95, and many network operating Systems;,, ce: Morgan Stanley Research. network
support many networking protocols, such as Novell's Net-
ware, which supports IP, IPX (Internet packet exchange),
and others.

Binghamton

and cannot protect networks using security techniques such
as firewalling. Using the three types of equipment, but
mainly routers today, enables the exchange of information

Networks may be connected to form their own internets.
from computers on one network to another.

The example shown in Figure 5.2 is not connected to the
Internet, but it does demonstrate how the Internet is built

) Routers perform two primary functions relating to the In-
— by connecting networks to one another.

ternet. First, if a non-IP network, such as a Novell IPX, is
connected to the Internet, a multiprotocol router is needed
to interpret the other protocol and package the data into IP
“packets” (chunks of information) with destination ad-
dresses. Large pieces of data are packetized into multiple

ternetworking equipment used in building the Internet, i .
because they decide which direction to send network data.paCkets' Second, once in packet form, the router directs the
Ei_ata packets through wire or telecommunications carrier's

Bridges and switches, which are in general faster than rou o i
ines, toward the destination. The packets might not be

ers because they do less computing, are used in conjunctié

with routers because they cannot handle multiple protocolsSent directly to the final destination, depending upon traffic

patterns, equipment failure, or line speed, but may instead

Internetworks Routers, bridges, and switches are the
primary internetworking equipment used to connect net-
works. Multiprotocol routers represent the majority of in-

Figure 5.1 go through many different midpoints, most likely more
A Corporate Network routers, before reaching the final destination network.
A Once at the routing device of the destination network,
[ o [ Joen o packets are combined and sent via the destination network
ient . .
to the destination computer.

The Internet has a hierarchical system of naming and num-
bering that uniquely addresses computers and networks.

Server For example, in the e-mail address billg@microsoft.com,
the domain is microsoft.com. Each data packet sent along
the Internet has unique addressing information attached,
and routers use that information to direct the data toward
their destination.

ol |

Source: Morgan Stanley Research.
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Unless a network can be linked to the Internet via another rigyre 5.4

nearby network (e.g., one several hundred feet away), it Internet Backbone (NSFNet) and Regional Net-

probably would be connected to the Internet through eitherworks Service Connections, September 1991
leased, or dedicated, lines or dial-up lines provided by a

telecom carrier.

Telecommunications Carriers Leased lines, which are
dedicated, or permanent, connections provided by the tele
com carriers and linking one physical location to another,
carry most data traffic on the Internet. Leased lines con-
nect at each point along the Internet to equipment such ag
switches or routers. Dial-up lines, on the other hand, are
more frequently used by small corporations or individuals
to connect small networks or individual computers to the
Internet using modems and ISDN connections.

Telecom carriers play a variety of roles in operating the

Internet. In some cases, they lease dedicated lines and le
Source: Donna Cox and Robert Patterson, National Center for Supercom-

others operate the network over the line, while in other

puting Applications/University of lllinois. This image is a visualization

cases the carrier operates a portion of the Internet using itstudy of inbound traffic measured in billions of bytes on the NSFNet T1

own lines.

What Does the Internet Look Like? Who Owns It?

backbone. It represents data collected by Merit Networks, Inc.

The NSFNet operated at a speed of 56 kbps in the mid-

t. 1980s, was upgraded to T-1 (1.5 mbps) in the late-1980s,

work of telecom circuits connected together with routers. @nd was boosted to T-3 (45 mbps) in the early 1990s. As
Today, most of the Internet is owned by commercial inter- Figure 5.3 shows, the NSFNet spanned the country; various
ests and has been functioning independently from the U.s/€gional access providers, which covered regions such as
government backbone since April 1995. The primary ~ New England (NEARNet) and the Bay Area (BARNet)
backbone of the Internet, called the NSFNet (National Sci-Were connected to NSFNet; local access providers, such as
ence Foundation Net) and in existence from 1986 until local dial-up firms, were connected to regional providers;
April 1995, was federally funded and intended for non- and IP networks were connected to local shops. A charac-
commercial use. Merit Network, Inc., operated the NSFNeferistic of the build-up of the Internet was the lack of a

over a seven-year period, ending April 1995, in partnershigtrong central authority; hence, some IP networks connect-
with Advanced Network Services (ANS: now part of ed directly to the NSFNet or to regional access providers.

America Online), IBM, MCI, and the State of Michigan.

Basically, the Internet is a complex, highly redundant ne

Technical decisions related to the Internet are made by the
Internet Engineering Task Force (IETF), a committee of
scientist and experts, and connections to the Internet are
governed by the Internet Architecture Board (IAB) through
a public “request for comment” (RFC) process, whereby
proposal are posted on various Usenet groups and FTP
servers (such as ftp.internic.net). Management of the In-
ternet is separate from the IETF, and in April 1993 the
NSF awarded three five-year contracts to manage Network
Information Services, which collectively include the admin-
istrative requirements to run the Internet. Collectively, the
three contracts are for managing the InterNIC (Internet
Network Information Center), with the primary responsi-

Figure 5.3
Organization of Internet, 1986 through April 1995
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Figure 5.5 As Figure 5.6 shows, the new architecture began operation
Worldwide Internet Connectivity, 6/15/95 in April 1995, coincident with the termination of NSFNet.
The NSF directly funds the vBNS, which is operated by
MCI and restricted to organizations requiring high speeds
for scientific computing and visualization, and the RA,
operated by Merit under a five-year award from the NSF
that began in July 1994. The NAPs, which interconnect the
VBNS and other backbone networks, both domestic and
foreign, are operated by PacBell in San Francisco (a sub-
sidiary of PacTel), Ameritech in Chicago, Sprint in New
York, and MFS in Washington, D.C. The larger network
service providers include PSINet, UUNET, and ANS.

International Connectivity /)'
Version 14 - 6/15/95 ) . ) ) .
= e Besides the decommissioning of the NSFNet and its re-
Bitnet but not Internet . . .
il Only (UUCP, Fidone placement with the vBNS, the major difference between
No Connectivi . . . .
i Figures 5.3 and 5.6 is that the commercial providers are
now interconnected directly and can share traffic without
needing the vBNS. This means the commercial Internet no
longer requires a government backbone.

T sy bkt et
e i dnene

bility of providing information about getting connected to
and using the Internet. Network Solutions was chosen to
provide Internet registration services, including assignmentigyre 5.6

of IP addresses. AT&T, meanwhile, publicly maintains a Organization of Internet, April 1995 Through 1998
variety of databases on the resources available to Internet

. . . ,Backbone VBNS VeryHigh Speed Backbone Service =
users, such as FTP sites, yellow-page directories, and date __|
H Network
archives. Access California Network Chicago Network Access Wash. DC Network New York Network
Providers Access Provider (NAP) Providers (NAP) Access Provider (NAP) Access Provider (NAP)
(NAPs) —

[ e SO

Netcom Online
Providers

(59
(NAPs). The routing arbiter (RA) and many network serv- | '

ice providers (NSPs) carry traffic nationwide and do not

depend upon the VBNS; rather, they share traffic among Source: Industry data.
themselves, independent of the vVBNS.

Seeing the steady growth of the Internet, the U.S. govern- Netvork
ment decided to get out of the business of funding commet providers
cial networking; so, in 1993, the NSF proposed a new ar- .

chitecture, composed of an experimental very high-speed  Access
network (VBNS) operating at OC-3 (155 mbps), to which

the commercial backbone connects at network access pointh P

letworks

Performance Systems
International (PSI)

Local Access Local Access
Providers Providers
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Figure 5.7
The New NSFNet Service, 1995

Regional
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Commercial Internet
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A Network Access Points (NAPS)
O Supercomputer Facilities

> Regional Providers (regional ISRs) Commercial Internet
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Source: Morgan Stanley

Description: Separate networks — VBNS, commercial Internet backbone provider #1, #2, and #3 — all connect at common data-sharing locations, such as
at NAPs (network access points). Customers connect to their regional provider, which is connected to a backbone provider, each of which shares traffic
with the others. Regional provider networks (or ISPs) may be owned by the same commercial entity as the backbone provider. Note the similarity between
the above diagram, with its multiple commercial backbones, and Figure 5.4, with its one government-funded backbone.

The switchover has caused universities and other institu- Web of Seattle, prices for obtaining a T-1 connection have
tions that were dependent upon the NSFNet to use com- dropped to $1,650 per month, from $3,000—4,000. Other
mercial service providers like AT&T Network Services, NSPs that have come into existence recently include Chi-
MCI, Sprintlink, BBN Planet, and others. In addition, the cago's Net99, a private company. BBN Planet has also re-
commercialization has created pricing pressure; accordingcently announced $995 T-1 lines.

to Glenn Fleishman, a principal at the Point of Presence
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Chapter 6: Internet Service Provider Infrastructure

« Large Internet service providers (ISPs) offer local Internet access to customers by building out their own networks, which
consist of hundreds of points of presence (POPs) connected by high-speed dedicated lines leased from telecom providers (or
alternatively by connecting POPs together with frame relay or ATM service connections).

« POPs, the building blocks of an ISP network, consist of routers (typically Cisco’s), digital/analog call aggregators
(typically Ascend’s), servers (typically Sun’s), and, as the network grows larger, frame relay or ATM switches (typically
Cascade’s).

« Smaller ISPs may commonly lease IP-connectivity service, as well as POPs, from larger ISPs, rather than build out their
own networks.

Internet Service Provider Networks Typically, larger ISP networks are cell-switched and frame-
relay-based. For reliability, ISPs usually depend on more
than one interexchange carrier (IXC) to provide time-
division multiplexing (TDM) point-to-point (or permanent

ISPs maintain IP networks, connected to the Internet

through network access points (NAPSs), at key locations —
currently California, Chicago, Washington, D.C., and New ; A e
York, or by connecting to other ISPs. NAPs are the entry leased line) T-1 and T-3 circuits, which interconnect the

points to the Internet, where ISPs share information. ThereOPs- ISPs provide two types of service: leased line and

are other means of sharing such data between networks, dial-up. We hfelve. seen the emergence of an.other class of
such as the Commercial Interexchange (CIX). In Figure ISP, those which interconnect POPs by leasing frame-relay

6.1, Netcom'’s star-shaped points of presence and telecomService directly from IXCs, which reduces somewhat the

municationgackbone are centered on the NAPS’ hookups.CaIOItaI an ISP must make to its own network.
Note that the ISP network is a 45 mbps backbone of T-3s
that connect the major points, as well as to the Texas are
where there is no NAP (also see UUNET’s backbone net-
work topology in Figure 6.2).

Figure 6.1
\etcom Points of Presence (POP)
And Telecommunications Backbone

The purpose of the ISP network is to establish a presence
many localities, so that customers have local dial-in (no
toll) access, or short leased-line access to the ISP network
Users access the ISP network at a so-called point of pres-
ence (POP), which consists of call aggregators, routers,
frame relay and/or ATM switches and multiplexers. POPs,
commonly located within an existing telecom carrier’s fa-
cilities in rented space, are being rapidly deployed across
the country and the world, as ISPs build out their Internet
access infrastructure.

- T3 lines

Source: Netcom
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Figure 6.2
UUNET DS-3 Backbone Network
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Figure 6.3
PSINet Leased and Dial-Up Connections
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Leased line service is sold to ISP customers that need to bATM, are very efficient and use less overhead than proto-
permanently connected to the Internet. These connectiongol-dependent transport services. Frame relay service per-
typically require corporate customers to have a router on forms statistical multiplexing, which means that all paths
site to perform Internet routing frame-relay interfaces be- across the network are defined; however, no bandwidth is
tween the ISP and the corporate customer. Dial-up con- allocated to the paths until actual data need to be transmit-
nections, on the other hand, are handled by call aggregataed. Therefore, instead of keeping open many paths, or
that pick up the incoming call from the dial-up telephone channels, full time when they are transmitting no data,
system. Call aggregators are connected to routers that sefrdme relay transmits other data across the available
traffic to the Internet via the ISP’s network. Figure 6.3 bandwidth. If the aggregate amount of data to be transmit-
depicts commonly available client and server connections tied across a frame relay link exceeds the available band-
the PSINet Internet service, which is typical of large ISPs. width, the frame relay device, for a short period of time,
may store the data for later transmission. In general, the
POPs use of frame relay in the buildout of large ISP networks is
Direct and online service providers are building up their ~becoming increasingly common, because in many circum-
respective networks in various metropolitan areas, so that stances it increases the performance of the system.
users and corporations can connect with local dial-up num-
bers or leased lines provided by regional exchange carriers.
POPs are built-in, secure, rented facilities, consisting of ~ The router is the basic building block of the Internet. At
telecommunications and internetworking equipment that every branch, or connection of three or more routes, in the
allows dial-up access to a direct service provider's network|nternet, there must be a routing device that decides which

outers

which in turn accesses the Internet. A typical POP is direction to send data. Routers may be located at the cus-
shown in Figure 6.4. According to PSINet, constructing a tomer premise or at the ISP (or other Internet connection
small to medium-sized POP costs about $70,000 to point). A router is connected to two or more networks and

$150,000, and contains routers, ATM switches, T-3 or T-1 appears to each of these networks as a connected host.
DSUs, dial-up ISDN and analog modem devices, and 1-2@Routers can be located at the ISP’s location or on the cus-
workstations. The networks that a direct service provider tomer’s premise. Routers are discussed in this chapter,
operates connect POPs together and allow connected usersither than Chapter 7, “Customer Premise Infrastructure,”
to access the Internet. A typical DSP’s network is depictedbecause we believe more new users connect through routers
in Figure 6.1 and shows how the POPs are connected to- which are located at the ISP’s site.

gether by leased telecommunications lines.
The function of a router is to direct data efficiently. When

Multiplexers routing is implemented, it usually brings together two or
more networks. Maps of the Internet generally depict dots
connected by lines. Each dot generally represents a net-

(multiplexer) aggregates many different calls or data v_vork, and, for the mo_st p_art, at_ each _dOt is a router. The
streams and combines them in slices of data sequenced W“W?S are telecor_nr_nunlcatlons lines, either leased (_)r_
time, then channels the combined data through the Ieaseds_W'tChed' and digital or analog; most are Igased digital
line. A MUX on the other side uncombines the signals. lines. The rout_ers constantly chat electronically to ea_ch
MUXs, when connected to the Internet, are used with othePther over the lines, and when a request from a host is
devices to route the data packets through the Internet.

Time-division multiplexing (TDM) devices are used to
connect leased lines to other TDM devices. A MUX

made to send data from one point to another, the routers,
having gathered the latest information about the status of
Frame Relay Switches the routes available through the Internet, send the data in

. . .. _packets along an optimum path. This optimum path from
Frame relay is a packet-based interface standard optlmlzegne host to agr]wtherpma in(f)lude assin pthrou Eseveral or
for the transport of protocol-oriented data, such as IP. y P 9 9 '

. dozens of, routers on the way.
Protocol-less network services, such as frame relay or

This memorandum is based on information available to the public. No representation is made that it is accurate or complete. This memorandum is not an offer to
buy or sell or a solicitation of an offer to buy or sell the securities mentioned. Morgan Stanley & Co. Inc. and others associated with it may have positions in and
effect transactions in securities of companies mentioned and may also perform or seek to perform investment banking services for those companies.

76 of 322 JCMS - EXHIBIT 2008
CoxCom, LLC v. JCMS



MORGAN STANLEY 6-5

Figure 6.4
Typical PSINet Point of Presence (POP)
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Router operation involves several processes. First, the

work host to a router enroute to its destination, the router

router creates a routing table to gather information from  will break open the data packet and look at the destination

other routers about the optimum path to each packet.

address to determine the most efficient path between two

Routing tables may be static or dynamic; the latter is con- end-points. Factors considered in this determination in-
sidered a better technique because it adapts to changing clude distance and cost. In identifying the most efficient
network conditions. Next, when data are sent from a net- path, the router plugs the factors into algorithms. Popular
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open-standard algorithms include Distance Vector and  two or more networks. The best-known example of an op-
Link State. The former is choice-based on the distance of erating system with embedded router code is the Berkeley
the remote node; the latter algorithm includes, in addition BSD system. The coming “Cairo” version of Windows NT,
to distance, information about the status of the various linkesow in development, is expected to include Bay Networks’
connecting the nodes and the topology of the network. enterprise routing code.

The term “gateway,” used in the context of the Internet, is Dial-Up Call Aggregators (Remote Access Hubs)
almost always synonymous with “IP router” or “router.”
The term gateway began to be used in the 1970s, when
routers as we know them did not exist. About 95% of the
Internet's routing devices are routers; the remaining 5% analog dial-in (via modem), as well as leased-line and
consist of computers running routing code. Typically, the frame relay traffic.
computers are dedicated to performing the routing function,
although they could perform other functions, too, with the Djal-up call aggregators are an alternative to external mo-
disadvantage that they are less efficient than routers. dem pools, which use multiple modems cabled together to

) ) servers. State-of-the-art remote access hubs would typically
Recent Internet documentation discourages the use of CONfave up to 100 ports and include support for ISDN, 28.8
puters for the purpose of routing because of a number of kbps analog modems, and possibly leased lines and frame

hidden pitfalls. It is possible to embed router functions relay traffic; they also would have router and terminal
within a host operating system that supports connections tgerver capabilities all in one box

To handle multiple incoming dial-up calls at POPs, ISPs
typically use remote access hubs that concentrate the calls.
Supported devices typically include digital dial-in (ISDN)
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Chapter 7. Customer Premise Infrastructure

« Client-side consumer equipment for connecting to the Internet consists of PCs and modems for typical consumers.

 Client-side small-office/home-office (SOHO) equipment consists of PCs, modems or ISDN routers, and possibly hubs and
network interface cards (NICs).

« Client-side corporate and large-organization equipment consists of PCs and workstations, NICs, hubs, routers, and, al-
though not required for Internet access, as bandwidth requirements dictate, more high-performance local-area network
(LAN) equipment, such as LAN switches.

« Server-side equipment, consists of PC-based or workstation-based computer equipment, such as NICs, hubs, switches,
and routers.

« The bare minimum required to store content (“make a Web site”) is a PC server and a connection (preferably permanent)
to an ISP.

Client Hardware Network Adapters

Client Computers Nearly all personal computers, The most common means of connecting a computer to a
whether IBM-compatible, Macintosh, or other — running network is by using a network interface card (NIC), which,
DOS, Windows (3.1, NT, or 95), MacOS, Linux, or anothervia wire or fiber optics, interconnects using a loop or, more
operating system — can connect to the Internet if equippe@ommonly, links to a concentrator or hub using a star pat-
with the proper client software and hardware and if linked tern. Wireless network adapters can also be used, but these
through a network or carrier connection to an Internet are slower and less reliable.

service provider.

Figure 7.1
Workstations Workstations, frequently running UNIX or  Client PC or Workstation Connection to a Network
Windows NT, are microcomputers that are generally more

powerful than PCs. These likewise can connect to the In- PC
ternet through the same means as PCs. or

workstation 1o net\{vor_k hub
Client Communications (client) (NIC) inside of
Network Connections If a client computer is connected to Computer)
a network that’s connected to the Internet, then it is not -

necessary for that client computer to be connected directly — /\

to an Internet carrier line. By virtue of the client com-
puter’s connection to the network, any applications its ~ Client Carrier Connections

running should be able to use the resources of the Internetat the client side, common alternatives to connecting to the
Of course, this depends upon they way the server is con- |nternet using carrier lines are, in order of increasing cost
figured and the degree to which the network is connected tgnq pandwidth:

the Internet. With rare exceptions, the only client equip-
ment that is required for a network is a network adapter. ¢ Ordinary switched (dial-up) analog telephone lines,
also known as plain old telephone service (POTS)hich

Carrier Connections  If a client computer isn’t connected s the same service used by telephones and fax machines.
through a network and server to the Internet, then the client

computer must connect through telephone service or, pos-e Switched digital telephone lines, referred to as ISDN
sibly in the future, cable-TV service. (integrated services digital network), which use the existing
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copper wire infrastructure installed in most homes and  Client Modems
businesses. ISDN service uses an NT-1 (network term-
inator 1) device, which performs a conversion of signals to
allow the many ISDN channels run over the two pairs of
wires.

Analog modems allow the transfer of data across ordinary
switched telephone lines. Modems, which are used at the
client side (workstation, desktop, or laptop), are available
in five form factors: external, internal, PCMCIA, parallel
port, or built onto the motherboard. Each performs the
same thing but connects to computers differently. Modems
connected to POTS, can dial up any other modem con-

» Leased analog or digital (permanent) lineswhich are

uncommon and for power users, who must always be con-
nected to the Internet. This type of client is probably con- } e
tinually surfing the Web and checking e-mail, so it would nected to the worldwide telecommunications system.

be less expensive in this case to connect permanently WithAamodem functions by converting digital signals from the
leased line, than to keep an ISDN line open at all times. computer to analog signals. The analog signals are

transmitted over the telephone service and received by an-
other modem, which unconverts analog to digital. State-of-
the-art modems run at speeds of 28.8 kbps, although 14.4

Figure 7.2
Client PC or Workstation Connection to an ISP

kbps modems are common. Software upgrades from some
W oFk(s:tgtri on modem manufacturers can update certain 28.8 kbps mo-
(client) Modem or dems to 33.6 kbps speeds.
ISDN To telephone

= adapter service The theoretical speed limit for modgm; is around 40 kt?ps
— and will never exceed 64 kbps, which is the true capacity of
an analog phone line. In practice, average connect rates of

modems over typical phone lines peak at somewhat less
than the 28.8 kbps (or 33.6 kbps) nominal ratings of a mo-
dem, say 24 or 27 kbps, due to noisy lines, grounding, loose

econnections, or other factors. As a reference point, trans-
ferring a compressed file containing a 3.5-inch floppy

Eg}%k’s data (1.44 megabytes) would take about 10 minutes
using a 14.4 kbps modem; transmission time would be half

although not widely publicized, during testing is that the tha;at 28,'8 I;]bps. One l\(/veagnes;(;nggmmung:atmg with
performance of cable modem transmissions based on pro-M°¢eMS IS that most take about 20-30 seconds to connect

prietary implementation of the broadcast Ethernet network-(negmftlf) with oth(;r r‘r_u;]demsl befor((aj begnjmr;]g tohtransmlt
ing architecture decreases inversely as the number of usefdata- A key strength with analog modems is that they can

on the cable system increases. To counteract this, the cabtfg connected to nearly any telephone jack, at home, in a

networks could be segmented more and more, using route&Otel’ or at a pay phone.
or router-like devices. The cable operators would have to
weigh the benefits of microsegmenting the networks to
overcome these issues. ATM technology, currently being Digital “modems” allow the transfer of data across
developed for cable, promises to address some of these is-SWitched digital telephone lines, or ISDN. From an opera-
sues. Despite the challenges of retrofitting the existing tional standpoint, ISDN adapters are available in two form

cable network, the technology of cable modems looks factors: external and internal. The PCMCIA and parallel-
promising due to the inherent superiority of the higher- port form factors should soon be available on a widespread
capacity coaxial wire installed nationwide for CATV, ver- Pasis; so far, no manufacturer has announced publicly

sus the thin copper-wire infrastructure of the telecommuni-Whether ISDN will be built onto a motherboard.

cations providers.

An alternative means of connecting to the Internet is by
linking a computer to the cable-TV network. However,
wholesale infrastructure changes must first be made to th
existing cable networks, which today are one-way, broad-
cast-based systems; a small percentage of the networks h
been made two-way. An issue that has been identified,

Client ISDN Equipment
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ISDN for the client side is called ISDN BRI (basic rate in- connect to the network using a NIC. A PC server may have
terface) and is characterized by the number of channels communications functions built into the PC itself, or these
available: two “B” and one “D,” with corresponding speeds functions may be located on another server dedicated to

of 64 kbps per B channel and 16 kbps per D, for a total of communications. Built-in communications equipment may
128 kbps (asynchronous) or 144 kbps (synchronous). Someclude modem(s) or DSU/CSUs (to connect to leased
Internet service providers offer 64 kbps only, but there is atines). Externally connected devices may include routers or
ongoing, rapid transition to 128kbps (and beyond) via the bridges.

Multilink PPP protocol supported by Microsoft, 3Com, and
others. Workstations can have integrated server and client capa-

bilities, a virtue of the multitasking, multiuser UNIX op-
A key ISDN advantage is that it requires perhaps one sec-erating system. Mainframes, on the other hand, and in the
ond to connect to another ISDN device. A weakness of  context of this report, are considered server devices. For
ISDN is that the service is not widely used, even though thenainframes to communicate on the Internet, they must
majority of telecom providers’ lines in the U.S. are ISDN- have application gateways that convert the mainframe
ready (ISDN is far more widespread in Europe and Japan)communications protocols to TCP/IP, such as an IBM SNA
Another weakness of ISDN is the RBOCs’ general lack of gateway.
support for residential and business applications. It is not
strongly marketed, and tariffs in different BOC regions ~ Server Communications On the server side of the cli-
vary widely. Ahead of the curve, however, are PacBell andgent/server model, communications are generally character-

Bell Atlantic. ized as more complex and as having higher bandwidth ca-
pacity. In this context, clients connect to the servers and
Client Cable Modems related equipment. The latter includes communications

Cable modems are not widely available for commercial use(Olata networking) equipment, _SUCh as quems, ISDN
today on the Internet, though trials exist for these devices. adapters, cable modem_s, carrier leased Ime_s, hUbS’_ othgr
In late 1995, TCI, Comcast, and others have announced servers, routers, and bridges. All of the equipment identi-
their intentions to purchase these devices by the hundredsﬁed in this section is intended for installation at the cus-
of thousands. It is anticipated that cable modems will be tomer premise location — that is, in the building where the
well-suited for high-bandwidth, multimedia applications: server and most likely the client are located. Clients that
currently, they are being used in trials with a few thousandoIO r?ot connect tq a ne_tvvork wou_Id r_'Ot need to use the
cable-carrier subscribers in North America. The nominal €duiPment described in this section; rather, they would

speeds for two-way, interactive cable systems using cable connect directly to an ISP. (The ISP’s equipment, although

modems are about 10 mbps (in the downstream direction)s'm”ar to some of this equipment, is somewhat different.)
N abc;ut 8 t|hmes fz;sgtzrlzgan an (ljSDN connectr))ln andd3500n the server side, common options for connecting to the
times faster than a 28. s modem. Most cable mo EMYnternet using carrier lines are, in order of increasing cost

being discussed today are of asymmetrical design, mea_‘n'ngassuming four hours of dial-up use per day) and band-
the “upstream,” or “return path” channel would be consid- width:
erably less than downstream. Most return paths are around

one-tenth the downstream speed. « Ordinary switched (dial-up) analog telephone lines, up to
28.8-33.6 kbps;

Server Hardware

Server Computers PCs have been used as file servers for® Switched 56 kbps service, which is similar to ISDN;

more than a decade. Equipped with a network operating

system with IP capabilities, a file server can be made to

perform as a communications server to other stations

(clients) on the network and allow access to the Internet. , gitched digital telephone lines, which is called ISDN

Many software programs can enable a PC-based server topg service, when operating at speeds up to 1.5 mbps:
properly connect to the Internet; a server, though, must

» Switched digital telephone lines, which is called ISDN
BRI service, up to 128-144 kbps;
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« A 56 kbps leased line, which is an unswitched, perma- PRI (primary rate interface) ISDN is occasionally used at

nent, point-to-point telecommunications line that has a  the server side, differing from the BRI ISDN used at the

connection to the customer premise equipment and to the client level. PRI ISDN offers 23 B channels and 1 N in the

ISP — it uses either a DSU/CSU/leased-line box, a frame-U.S. (30 in Europe and Japan). The sum of these B chan-

relay access device, or an ATM switch; nels and N add to 1.5 mbps, equivalent to a T-1 leased line.
Thus, if many simultaneous outgoing ISDN calls are made,

« T-1and fractional T-1 service, which are leased-line  they each consume one or two B channels only, and there is

connections, like 56 kbps, but operating at 1.5 mbps and 5 ¢ost savings if PRI is ordered in lieu of many BRI lines.
fractions thereof — it uses either a DSU/CSU/leased-line

box, a FRAD, or an ATM switch; and Servers, Hubs, Bridges

There are file servers, communication servers, print serv-

» T-3 service, which is a leased-line connection operating i
s and terminal servers. In the context of the Internet,

at 45 mbps — there are about 2,000 of these connections i )
the entire U.S., and they are not very common on the cus- S€rVers are network devices that perform a centralized

tomer premise site. T-3 uses either a DSU/CSU/leased-linfyMCtion. rather than having the function of distributing
box. a FRAD. or an ATM switch throughout a network or being tied to particular hosts. The

term “server” in this context differs somewhat from its
In addition, cable modems may become available some tinfg€aning in the client/server context. The term “appliance”
in the future. is used synonymously here with “server” and means a spe-
cialized device, or box. Servers in general contain a lot of
On the customer premise side of a networked system, mo-software to communicate with other networked devices and
dems can be used to connect to an Internet service providgerform their specific function.
On the client side, modems come in different form factors
than for the server side. Groups, or pools, of modems canFile servers store files, programs, or both. Files may be
be combined and connected to a server using serial cablinggtrieved from and stored on file servers from clients that
which allows the server to call out to the ISP when a clientare networked with the file server. An example of a file
requests information from the network server. Modems  server would be a departmental Novell Netware server that

used for this purpose are more full-featured, and typically stores many individuals' files. Communications servers are

are the modem manufacturer’s top-of-the-line model. devices that operate with data-communications-related
These tend to be about double the price of a manufacturergroducts, such as modems or ISDN communications de-
client-side modem. vices. Communications servers contain considerable soft-

ware to allow clients connected to the same network to call
Another option is to connect modems to proprietary com- out, or for various dial-in connections to call in and access
munications servers (such as the Shiva or U.S. Robotics the network. Communications servers provide communi-
Communications servers product), separate from the com-cation-related functions, depending upon the type: These
puter-based server. Multiport modem cards (ISA, PCI, or include modem pools, remote-access servers, and asyn-
another form factor, such as Xircom’s product) may be useghronous LAN gateways. Print servers perform the admin-
to construct devices similar in function to Prosperity com- istrative tasks of storing print jobs and spooling them to
munications servers, which are based on PCs. Inthese printers as the printers become available. Terminal servers
cases, the communications server allows clients connectedllow connected devices to view data on other servers.
to the network to effect a call to the ISP. Terminal servers allow the connection of multiple "dumb
terminals" to large computer systems.
Server ISDN Equipment

At the customer premise, client network side, ISDN equip- Network hubs interconnect the wiring that is connected to
ment is available in all of the modem configurations. ISDNWorkstations and are a building block of most networks.
equipment, likewise, calls out to the Internet when a net- 1 Nere are many types of hubs, categorized by the network

work client makes a request for Internet access. architecture and wiring media they support: Ethernet,
ARCNET, token ring, FDDI, ATM.
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Bridges are used to connect networks together; however, perform forwarding, filtering, and learning functions: In
unlike routers, they do not perform data-path optimization. forwarding, data are passed to their destination; in filtering,
In addition, they are commonly used to connect networks stata are discarded before reaching the final destination; in
that the collective network shares the same IP network  learning, a bridge receives data from a host but does not
number (they logically form a single IP network). Bridges have the address of that device in its table, whereupon the
table is updated. In general, bridges are used in connecting

Figure 7.3 smaller numbers of similar networks.

Corporate Network Connected to the Internet
The advantages of bridges are that they generally can link

Heosses networks of different speeds, can be managed easily, and

|
L] s -om- ] can be adapted during network expansion. Disadvantages
L =

el « Modem Pool o are that they can be difficult to troubleshoot, problems can
. . d PC .
Tortations. - ISDN server, or wonention OcCCUr with fast protocols because of delay factors, and they
(ctend (serven can occasionally impede the use of some applications over
to 1AP dial-up to IAP via the Internet, such as when multiple copies of an application
call aggregator frame relay R i i )
device and leased are operating and using the same naming or addressing

line (or ISDN)
scheme.
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The Internet Report

Section |V:
Software
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Chapter 8: Software

« Client/browser software runs on users’ PCs/workstations and enables either the retrieval of information or the use of a
communications service. Netscape's client/browser software is the market-share leader today in enterprises (for both the
Internet and intranets) — Netscape’s biggest competitive threat is Microsoft. America Online is the share leader in the
consumer market, and its biggest competitive threats are Microsoft and Netscape. Ultimately, the company that controls the
front-end software for the Internet (by obtaining the largest number of users) will have a key role in the market for server
software and development/authoring tools. Netscape is approaching this goal as a technology company, Microsoft is using a
technology/media approach, and America Online is taking a media approach.

 Server softwareenables either dedicated computer resources to store information for retrieval on demand, or enables
communications sessions. Today, server software market shares are dominated by such freeware products as NCSA httpd
and CERN httpd on the UNIX platform. Emerging competitors include Netscape and Microsoft (for Windows NT).

» Newdevelopment/authoring toolssuch as Sun’s Java, Netscape’s LiveWire, Macromedia's ShockWave, Microsoft's

Internet Studio (and, if the merger is approved, Vermeer), and Adobe’s Acrobat, among others, are emerging to exploit and
assist the growth in the Internet. Two classes of products are emerging — one for content creators/authors and one for pro-
grammers.

» Opportunities will arise foback-end process and databaseompanies, such as Oracle, Informix, Sybase, and Computer
Associates, as demands for distributing data and information increase.

* New applicationsthat are under development (in “beta”) or nearly ready for beta are Java-enabled browsers, VRML (3-

D) browsers, intelligent agents, Internet-based telephony (computer-to-computer and, later on, computer-to-telephone), real-
time audio playback, real-time video playback, easy-to-use file transfer over e-mail, secure mail, notarized mail, and col-
laborative-work enabling applications. Much of this (and other) software will increasingly be downloaded by users over the
Internet.

« In this chapter we describe four key areas of Internet software development: client/browser software, server software, de-
velopment/authoring tools, and back-end process and database products. In addition, we detail the Internet strategies of
some of the larger, key companies: Netscape, Microsoft, America Online, Sun Microsystems, Adobe, and Macromedia.

» In general, the software area should be one of the most fertile areas of growth for new companies targeting the Internet
— we have profiled many of these companies elsewhere in this report.

The market for Internet software has been around fora  Since the Net's inception, most Internet software has

long time, but it wasn't until the debut of Mosaic that been free. This began to change by the second half of
growth and product improvements began to accelerate 1994, as Windows-based and easy-to-use graphical pro-
The market is developing so rapidly that the browser grams, especially Web browsers, made it easier for main-
downloaded just six months ago looks lethargic and stream corporate and consumer users (i.e., non-

short on features. In this dynamic marketplace, though, = programmers) to access the resources of the Internet.
market share can be misleading. Still, the mind share creFreeware or shareware software written by researchers,
ated in the beginning of such a market is important. Itis academics, and hackers has been the driving force behind
clear that Netscape developed its dominant position by =~ much of the innovation and progress of the Internet. But
giving away its software early in the game. this software comes with little or no guarantee that it will
work much the same as today'’s free beta browsers and de-
velopment tools from leading companies. Worldwide con-
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nectivity’s appeal and the Internet's consumer reach have We believe we are ithe second stage of Internet soft-
forced corporations to use the Internet. In the course of ware developmentbased on the Mosaic WWW browser.
adopting the Internet, however, IT managers at these comThese applications were available first for the UNIX
panies are staking their careers on the software they choos¢Windows platform, then Windows 3.1, and then the
for their corporate users (clients) and for their corporate  Macintosh. The mass appeal has been great, and mice
Internet infrastructure (servers) subsequently, these managticked in unison worldwide.

ers, with increasing frequendyave begun to develop )
strategic, paying relationships with vendors Netscape and Spyglass have developed competing browsers,
the former a rewrite and the latter an enhanced version of

It's important to note, too, that many of the capabilities ~ the NCSA Mosaic browser, which has been available since
offered by freeware or shareware (or for that matter, for- late 1994. In August 1995, Windows 95 included many
pay-ware like FTP’s and Netmanage’s) have been added tanderlying software utilities required to use Internet client
the Windows 95 operating system, such as a TCP/IP stacksoftware, such as a TCP/IP stack, winsock.dll (for Windows
a Web browser, and an e-mail client. As we have seen beeonly), and a PPP dialer. Beginning in late 1994, online
fore, though, premium utilities and software are now avail- service providers (OSPs) began incorporating browsers and
able to enhance or replace operating system utilities or apthe complementing utility software, such as TCP/IP, win-

plets. sock.dll, and PPP dialers, while Internet service providers
_ (ISPs) gave software away (e.g., Pipeline and Netcruiser) or
Thefirst stage of Internet software development was distributed others’ (Netmanage through PSINet).

dominated by text-based, less-interactive applications,

geared for power users.These applications were devel- ~ Table 8.1 _ o _

oped by researchers wheely distributed their software Third-Generation Applications Available Today

over the Internet with permission for others to modify it.  Technology Comments

There was little perceived business opportunity. Some pioVRML 3D browser Enables modeling of 3-D space

neers made higher-quality Internet applications beginning Javaand other = _

about the early 1990s, such as FTP Software and Netman cross-platform applications  Runs on more than one operating system

) . . _Intelligent Agent Professional shopper. Remote software
age. These companies made various suite packages for installer. Replaces workers.
sale, which included TCP/IP stacks and modem dialers, agnternet-based telephony Internet is becoming more competitive

with regular telephony

Real-time audio playback Internet is becoming more competitive
with radio, and at greater distances

Traditional IP-stack vendors — Netmanage, FTP Softwarereal-time video playback Internet is becoming more competitive

well as applications for e-mail, FTP, and Gopher.

and Frontier Technologies — have been caught somewhat with broadcast TV & at greater distances
: -1 MIME-enhanced mailer Allows transfer of files that are coded and
off-guard by the adding of the IP stack (and browser, mail, decoded automatically upon sending
ftp and telnet) into the Windows 95 operating system (and or receipt
OS2 Warp). Though both sell extremely robust IP stacks, Secure mail applications Like insured mail
and products that are complementary to the stacks, such d&@"zed mai Like a notarized letter

. 0y Collaborative-work enabler  Simultaneously work on documents from
FTP clients, mail clients, browsers and such, these compa- remote |ocati0n5y

nies have been forced to react, because the primary value : . .

. p. y . T]hethwd generation of software (Table 8.1)s bound to

they added to customers has been basic functionality, Whlcmclude new features that are highly interactive and easy-to-
has recently been added to the O/S. They must now come gnly y

. ) use, and enable users to perform more useful information-
up with new product lines as well as more fully-featured

o . . , . gathering tasks on their machines, as well as others’ ma-
utilities that are far superior to the basic functionality of the” . . o
, . chines. In beta, or made recently available, in this category
new O/S’s. The companies’ strategy seems to focus on the . ) .
. . areVRML (virtual reality modeling language) browsers,
corporate customer, and this may be succeeding to a degr?_%wava (Sun's scripting language application viewer)
The jury is still out as to whether they can survive the on- pting fahguage app '

. [ i FTP’s utilit t | Magi
slaught of Microsoft, Netscape, and AOL, however, espe- intelligent agents( S u,' "y age_n and Genera_ aglc
. and Andersen Consulting’s shopping agents), highly inte-
cially at the consumer level.

grated systems using the client-server model on the
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“winsock operating system,” and communications applica- The following is a discussion of browser software, server
tions such atternet phone (like the telephone system),  software, development/authoring tools, and back-end proc-
real-time audio (like the radio)and video playback(like ess and database products.

broadcast television), MIME-enhanced mailers, secure

mailers (like insured mail), and notary mail (like a nota-  Browser Software

rized letter). Browsers are used to access information on the Internet and
) enterprise intranets. There are hundreds of different Web

In the context of cgmmermal sal_es to corporate and con- browsers, with most distributed for free or at very low

sume_r markets, client software '_S that Wh'_Ch runs on users,prices. The dominant commercial browsers on the Internet

machines and enables them to interact with other host ma-

o el h eally cli are from Netscape, Spyglass, America Online, and Micro-
chines (typically servers) angl other users _(typlca y clients st (Table 8.2). By most counts, Netscape has the majority
through the use of serverdgllient software includes

) ) _ of the Internet browser market, followed by the Spyglass-
browsers, mailers, mte!hgent age”_‘& phlon(re]-software, licensed browsers, such as Spry/CompuServe and Micro-
chat software, and 5|m|I§1r _appllcatlons. nt _e same soft, and America Online’s browser. The browser vendors
context,server software is installed on machines perma-

are vying for market leadership, as the winner may be able
nently conn_ect_ed t_o the Internet th‘_'"t are us_ed to stpre, to control industry standards in the future. All browsers are
and allow distribution of, data and information to cli-

e H ¢ descendants of Mosaic, the first graphical Web browser,
ents. Server software mc_ud.et € many ‘Ype_s of WWW and thus have similar feature sets. Over time, though, the
servers (commerce, publishing, communications, and so

torth). ETP h inal d leaders will diverge in terms of features in their attempts to
orth), Servers, gopher servers, terminal servers, an set standards. For example, many Web pages state that
IRC servers (as well as phone servers).

they are “enhanced” for the Netscape browser, meaning
they were created to work best with Netscape Navigator.
Microsoft is attempting to create the same kind of environ-
ment for its browser.

Except for a few proprietary or non-SLIP software pack-
ages, client computers, in order to run browsers, need sev
eral critical utilities programs: 1) winsock.dll (for Windows
only), 2) a TCP/IP stack, and a 3) PPP (or SLIP) dialer or
LAN protocol drivers. These utilities are usually distrib-
uted with client software, such as Netscape’s Navigator, or
with operating systems like Windows 95 or UNIX.

To date, a lot of the browser/server usage has been ad hoc
and assisted by the trials of free software. However, as
companies are leaving their “trial” phases and entering
“deployment,” the need for reliable, consistent software is

increasing.

Table 8.2

The “Big Four” Web Browsers

Browser Company Compatibility Comments

Netscape Navigator Netscape Mac, Win, UNIX  Version 1.1, and now Version 2.0 with Java support, is in our view vastly superior
to the software it was intended to compete with, NCSA Mosaic. This is the premium
browser today, although others have been developing competitive browsers like version-1.1.
It is basically a nonproprietary browser.

Enhanced Mosaic Spyglass Mac, Win, UNIX  Spyglass, through a licensing agreement with NCSA/University of lllinois, has enhanced
the NCSA Mosaic browser. The browser has not been made available to the public; rather,
it is being licensed to companies to be bundled with their software. Licensing companies
include: Microsoft, Spry/CompusServe Internet Div., Quarterdeck, Netmanage, Ventana, and
many others. It is a nonproprietary browser.

Internet Explorer Microsoft Win95 Microsoft's Windows95-compatible browser provides strong competition to the rest of the
browsers on the market. Via its relationship with Spyglass, Microsoft has begun to release
versions of Internet Explorer for Windows 3.1 and Macintosh.

AOL browser America Online  Mac, Win Running on the America Online service, AOL'’s browser is activated from within the

America Online service’s proprietary graphical interface while the subscriber is online.

The browser has a unique appearance, and is highly tailored to the America Online interface.
Its drawbacks are probably overlooked, considering the convenience this browser offers to
online service users who want to occasionally access the WWW. America Online also sells
the GNN Internet Navigator.
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Proprietary Browsers ware can make life easier. There is, however, a trend away
from proprietary browsers. Prodigy announced it will sup-
port the use of Netscape’s browser. Over time, we expect
the vendors of proprietary browsers to migrate to industry-
standard browsers from the Big Four companies.

Several large Internet Service Providers supply their own
software to users, which can only be used with the pro-
vider's system. For users who don't want the hassle of
manually configuring a SLIP or PPP connection, this soft-

Table 8.3
Proprietary Web Browsers

Browser Company Compatibility comments
AOL browser America Online  (See previous table)
Air Mosaic CompuServe Win CompuServe Browser - The CompuServe browser is the Air Mosaic browser, packaged

with its PPP dialer, and therefore is not really a proprietary browser. However, the

browser and the IP stack and dialer are available for use on the CompuServe network, and
available for free download. Unique to CompusServe’s Internet offering, however, is that
other software, such as the Netscape browser, can replace the Air Mosaic software (after
issuing a few DOS commands) and still work on the CompuServe network. CompuServe
recently announced that it will include a customized version of Microsoft's Internet Explorer
with its products.

Prodigy WB Prodigy Win, Mac Prodigy must be applauded for being the first major online service (1Q95) with a browser
(IBM and Sears) offering. The browser allowed online users to gain access to the WWW. Its use is dwarfed,
however, by most measurements of browser use on the Internet today by other browsers.
This browser is being pushed aside by Prodigy’s endorsement of the Netscape browser.

Internaut Pipeline (PSINet) Win, Mac Internaut is the Web-browsing component of Pipeline's tightly integrated suite of Internet
programs. The Pipeline offering has Winsock compatibility and, as such, its browser can
easily be supplanted by a nonproprietary offering.

NetCruiser Netcom Win In Netcom's suite of Internet tools, the Web browser is easy to use and, in some ways, too
simple. It probably has enough features to keep most casual users happy, but don't expect
anything fancy. The overall NetCruiser suite is a breeze to work with, although it doesn't
have the sort of system integration you'd find with Pipeline's.

Server Software and Web components. Usually, many of these functions are

The following diagram (available at www.compag.com) spread across multiple servers that are connected to the
outlines the various components that could be used to bu”&nternet. Hov_vever, many of these. functl_ons and services
an Internet server software system. The diagram focuses GAN be combined into one server in environments that do

the server platform, network operating system components?Ot pltace a_ significant demand on any one function or In-
ernet service.
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Figure 8.1
Components of an Internet Server
The Simple Mail Transfer Protocol  The File Transfer Protocol The Wide Area Information The WWW Server Software serves
utility translates between local and  utility enables file transfers to Service and Relational Database Web pages to guests and helps to
Internet mail formats, allowing and from the server Front End software allows Web administrate the Web site.
clients to send/receive Internet site guests to access document
email. databases without requiring HT
encoding beforehand
) - Authoring Tools create the pages
The Domain Name Servin :
The TCP/IP Stack allows the NOS o iility maps numerical B 4 that appear on the Web Site.
communicate via the Internet machine addresses The Client Access software allows
protocol in addition to its native (161.362.456.567) to alpha- local clients to use the Internet
protocol. betic names (systems, (Web, FTP, efc.) over the existing 1 o o4 boik o coic an
compag:com) EIL Oracle, Sybase, or Back Office
- . database that contains content

[0 IS el < QErlilng st served to the Web via the RDBFE
Unix, Netware, or N.T. and WWW Server

SMTP e7e | bNs Client| WAIS/ [WWW | Authoring
The Server Box houses the CPU, Mail Acces$sRDBFE| Serverl  Tools i
disks, and Ethernet I/O hardware. 'I_'he FlrewaII/Ro_uter sorts and

filters data passing to and from the
Backend Database Internet. This functionality is
performed by software either

The Internet Interface is a WAN Network TCP/IP Stack installed on the server itself or on

card that connects the server to the a separate box.

leased line provided by the Internet
Service Provider (ISP). These cards
can be installed in a separate
firewall/routerbox or on the servelgg—
itself.

Network Operating System

Server Box
The Internet Service Provider

Internet Interface Firewdl/Router / provides an IP address, works

through the local telephone
company to arrange for a leased
line, and provides installation and
administration consulting services.

Internet Service Provider

Source: Compaq

Most of the commercial server software applications avail- will more than likely focus on the Web as a vehicle to ex-
able for the Internet are Web servers (Table 8.4). Gopher ploit the Internet. The CERN and httpd servers are free,
and FTP servers are also available but have considerably the others are not.

less commercial importance, as consumers and corporations
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Table 8.4
Web Server Software

Server Company Comments

Netscape Servers Netscape Netscape Communications has four offerings: Netscape Commerce Server, Netscape Communications Server,
(NetSite) Netscape News Server, and Netscape Proxy Server. The Commerce Server enables secure commerce to be conducted
over global networks with the open Secure Sockets Layer (SSL) protocol for Internet security, using RSA Data
Security technology. Communications Server, available for UNIX and Windows NT platforms is high-performance
software that enables organizations to publish rich hypermedia information. News Server enables companies to
create their own public and private discussion groups for information exchange among employees, customers, or any
other audience. Proxy Server provides secure Internet access and dramatically increased network performance for
users behind a firewall. Mail Server is a client/server messaging system.

WebSite O'Reilly & Assoc. A 32-bit World Wide Web server that combines the power and flexibility of a UNIX server with the ease of use
of a Windows application. lIts intuitive graphical interface and easy installation make it a natural for Windows
users. WebSite provides a tree-like display of all documents and links on a server, with a simple solution for
finding broken links. Using CGl, users can run a desktop application like Excel or Visual Basic from within a
Web document on WebSite, and its access security lets users control who has access to different parts of their
Web server.

Web Server Open Market A 32-bit Web server that provides strong competition to the Netscape servers. The Secure Web Server offers
simultaneous support for both SSL and S-HTTP. To complement the servers, Open Market has the Open Market
WebReporter tool for analyzing Web Server access activity and generating customized reports.

NCSA httpd NCSA Available for UNIX systems, NCSA httpd features include server scripts to support forms, indexes, and image
maps per directory access control based on user names and passwords or the host of the remote user server side
"include" files for dynamic changes to WWW pages. The server is available via anonymous FTP from
"ftp.ncsa.uiuc.edu" in the directory “/Web/httpd”. This product is free.

Internet Information

Server Microsoft Pending. This NT-based Web server will support Internet Studio and HTML. The product is expected to ship
for free with Windows NT in C1H96.
CERN httpd CERN Providing a feature set very similar to the NCSA daemon, the CERN server can be used as a WWW gateway

for systems that are behind firewalls. This server is available for UNIX and VMS systems via anonymous FTP
from "ftp.w3.org". This product is also free.

There are other Web servers. For Windows 3.1, there are: 1) Windows httpd, 2) WebSite, 3) EMWAC. For Macintosh, there is: MacHTTP/WebSTAR Home
Page. For UNIX, there are: 1) Netscape, 2) SafetyWEB, 3) NCSA, 4) CERN HTTP, 5) Apache.

Historically, the dominant TCP/IP server software has beerl7%; CERN HTTPD, 17%; other, 20%. We estimate that
UNIX. Recently, Windows NT has been making inroads inNetscape has been gaining share and is closer to 5-10%.
the market, as it's easier to use and runs on less-expensive

Intel-based servers. Web server market share estimates afr Internet server thesis has two elements: 1) Server
elusive, as they can be estimated only by surveys. A c1Q@iowth will accelerate, and 2) Intel/Microsoft will take
survey conducted by Mirai categorizes market share by opcommodity economics into the enterprise, eventually threat-

erating system, HTTPd server, and CPU (Figures 2—4). ening traditional UNIX server vendors. The need for serv-
ers to access both the Internet and host Web pages should

In the survey, Web operating system market share for all translate into continued server strength. For example,
servers broke down as follows: UNIX at 69% (with Sun at about 10% of server sales for Sun and SGI are Internet-
31%), which says something about power requirements forrelated.

Web servers; Macintosh at 17%, which says something

about Apple’s presence in the publishing/graphics marketsThe rise of the PC transferred the burden of storage and
and Windows at 14% (9% Windows and 5% Windows computation from centralized mainframes to localized
NT), which says something about UNIX and Macintosh. ~ desktops. The Internet's explosive development reverses

Still, we estimate that Windows NT share is now closer to this trend. With the Internet, a client's operating system
10%, and rising. and hardware setup become less important as content shifts

back to server repositories. Harkening back to the days of
Web server software market share for all servers broke  dumb terminals, there is talk of “thin” clients — stripped
down as follows: NCSA HTTPD at 46%; Mac HTTPD, down PCs sporting little local storage and just enough

computational horsepower to run Internet access software.
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Figure 8.2
Web Server Market Share by Operating System
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Figure 8.3
Web Server Market Share by CPU
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Figure 8.4
Web Server Market Share by HTTPd Server
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The Internet may represent another fundamental shift, per-
haps the embodiment of network computing, following the
mainframe, minicomputer, and PC waves. Sun’s motto
that “the network is the computer” may finally be true. The
Internet is also an open architecture, which could threaten
the closed architectures championed by Microsoft and Intel.

Finally, the Internet continues the increase in computing
complexity. Server vendors such as IBM, Digital, and HP
know more about systems and network management than
those companies born of the desktop-driven 1980s. The
pendulum swing away from a PC-centric world to enter-
prise computing could improve the outlook for previous PC
losers, like IBM and Digital.

Development Tools

Traditionally, the development tool environment for the

Web has been dominated by HTML tools, which are used to
create hypertext-based Web pages. At the same time, online
services have offered platform-specific development sys-
tems to their content creators.

As the Web evolves from a text-only format to a more dy-
namic interactive environment — including images, audio,
video, chat, and live hookups to structured and unstructured
data — demand increases for more powerful development
tools. In addition, Web authors typically have been com-
puter-savvy folks that were unafraid of programming — but
this is changing. On one hand, experienced programmers
are adopting Sun’s high-level Java technology. On the
other hand, word-processing amateurs are being called on
to become Web authors, and these people need tools that
are easy to use.

While the market for new Web development tools will grow
rapidly, it should take several years before the winners be-
come apparent. In the short term, it's likely that everyone
wins: HTML for the masses; Java for power users;
LiveWire for Netscape; RainMan for America Online users;
Macromedia ShockWave for publishers; Adobe Acrobat for
publishers; Adobe Photoshop for photos; Internet Studio for
Windows 95; and so forth. Over time, though, the market
should consolidate.

Finally, over the next couple of years, the progress in de-
velopment tools should outpace the increases in bandwidth
— i.e., no matter how cool that Java applet looks, your mo-
ther's 14.4 kbps modem will download it like it's molasses.
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How to Create a Home Page Using HTML

To have a home page on the Web, one must first have access to a Web server connected to the Internet and then create content in the form of HTML-oded files
and upload those files to the server. Once the files are on the server, an Internet user with a browser can visit the Web site and view the HTML files.

A Web server is a computer that runs Web server software and is connected to an ISP using a permanent leased-line connection, so that information gtored on it is
available for others to access. It is also possible to lease space on someone else’s Web server, called Hosting.

Generally, there are three ways to create “content” for a web site:

. manually coding HTML (hypertext markup language) using a text-editor;
. using HTML authoring software (such as Vermeer's FrontPage, Microsoft's Internet Assistant for Word, or an online service offering);
. having HTML code generated automatically coinciding with events, such as breaking news or database updates.

Our observation is that the latter two methods are becoming more popular, as more tools are developed and as the Web becomes a more poputar means of com
municating information.

Under the first option, the content developer (a new media publisher) uses a simple text editor, as well as a graphics program, to create Web pages in a three-step
process: First added is the information to be published, such as the text of a press release. Second, the text is formatted on the page using HTML conmands
enclosed in angled brackets (for example, <strong> for bold text), which tell the Web browser software to display the text as in a certain way. Third, images may
be added to the page by using HTML commands that refer to graphics files located elsewhere on the Web server. Graphics files may be created or medified with
many standard computer drawing and painting programs, such as Adobe lllustrator.

The second option is to use an HTML authoring software application that automates the HTML coding process, so that the author doesn’t have to deal with
HTML code. The author positions the document text and graphics on the screen, then the application generates an HTML-coded file.

The third content-generating option would be to use a system that is developed to automate the generation of HTML-coded files after significant eventg, such as
news events. Custom applications like this have been developed for several well-known Internet web-sites. Most have been developed in-house, and [most right
now are related to automated updates corresponding to news stories.

Back-end Process and Database Products The systems management vendors should enjoy new oppor-

The Web will affect every company in the enterprise sectortunities, since greater complexity and distributed processing

Development tool vendors will have to decide whether to give them more things to monitor, m_anage, schedqle, con-
license Java or wait for Internet Explorer from Microsoft. nect, and restore. These vendors will have to rethink man-

An early decision could provide a time-to-market advantag«’:'i-_‘g(:"ment sqlutlons to_a new implementation of the tradi-
or commit a vendor to a dead-end path tional functional requirements of systems management.

Enterprise application vendors will have to determine how Finally. the database vendors should profit from the move
aggressively to re-architect their applications to run across'© Web-based computing. If the Web generates more elec-

the Web and what tools to use. Most of these vendors havgonic transactions and commerce, these transactions will
proprietary development tools and will have to decide drive database usage and deployment.

whether to update them with Java. Also, some application
vendors have tied their logic to the interface and will have
more difficulty in separating interface code from applica-
tion logic and database management. The issue in this
segment will be execution, just as it was in the rush to cli-
ent/server: Who can get there first with fully functional
product?

A new model of pricing will be needed for the database and
application vendors, since the current model is user-based.
If the number of users is unknown because the users are
external to an organization and the firewall, then some new
scheme will be needed.
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Strategies and Descriptions of Key Companies
With Products for Clients, Servers, and Development Tools

creating, editing, and navigating live documents online);
and Netscape Power Pack (a set of add-on applications for
Background Navigator, including SmartMarks, Chat, Acrobat Reader,

QuickTime, and RealAudio Player). An upgraded version
of Navigator, 2.0, shipped in C1Q96 and includes enhanced
performance, integrated e-mail and newsgroups, increased
security, editing tools, in-line plug-ins, support for Java

Netscape provides a broad line of cross-platform Internet
software that enhances the exchange of information and
provides users with the ability to conduct commerce over

the Internet and other TCP/IP-based private intranet net- e C
. ., applets, and Netscape scripting language. Significant en-
works. We estimate that as much as 50% of Netscape’s . , :
. - . . terprise users of Netscape’s browser (for use on intranets
sales are for “commercial’” Web use, with the remainder for . .
nd the Internet) include General Electric, Hewlett-

) . 0
deployment of internal corporate intranets. In C4Q95, 58 ackard, Bank of America, Wells Fargo, AMD, Rockwell,

of Netscape's sales were derived from browser sales, while :
. the U.S. Postal Service, and JC Penney.
server products accounted for 29% of revenue, and services

(including consulting, support, and training) represented |n addition, in C4Q95, Netscape acquired Collabra Soft-
about 13% of revenue. ware. That company’s core product, Collabra Share, is a

. - . hat f I i
While actual usage numbers are difficult to obtain (largely groupwqre produc.t.t' at eatgres USerco aboratlgn and .
messaging capabilities. While Collabra Share will remain

because Netscape traditionally gave away its browser for .
o - a stand-alone product, Netscape has begun to integrate
free to expand its installed base), our research indicates that

many companies and individuals (Netscape estimates at some of the product features into Navigator.

least 15 million users) have already standardized on the Also, in C1Q95, Netscape announced its intention to ac-
Netscape browser and are just beginning to pay for the softuire InSoft, a network-based communications and enter-
ware. We believe that the rollout/deployment of Netscape'rise multimedia software leader, for 1.96 million NSCP
browser software may be ramping more quickly than that o§hares. In conjunction with the acquisition, NSCP an-
any previous software product. At this juncture in the de- nounced that, over time, it would use InSoft’s technology
velopment of its core markets, Netscape is in a potential  (specifically, Communique for desktop collaboration and
standard-setting position. video conferencing; Network Television — or INTV — for
distributed digital video; and CoolTalk and CoolView for
Internet audio, video, and data communications on Win-
dows, Windows 95, and UNIX-based platforms) to create
the framework for Netscape’'s LiveMedia, which will bring
real-time audio-video to NSCP'’s platform. NSCP plans to
reﬁake the LiveMedia framework a standard component in
future NSCP clients, servers, and tools, and will provide
users with easier access to new Internet applications, such
as audio/video-on-demand, real-time video conferencing,
Products and Internet telephony. LiveMedia’'s framework will be

) based on the Internet Realtime Transport Protocol (RTP),
Browsers —The Netscape Navigator browser software 55 well as other open audio/video standards, including

products, available for Windows, Macintosh, and UNIX,  \MPEG. H.261. and GSM. In the short term. we expect
provide access to Internet/intranet resources. The Naviganscp to include standard features such as streaming audio,
tor family includes: Navigator (for users on enterprise net- video, and Internet telephony in a browser to be shipped
works or with an Internet connection); Navigator Personal pafore year-end. InSoft had estimated software revenue

Edition (for home or small-office users requiring simple  near $5 million in C1995 and a $2 million loss. The deal
Internet access); Navigator Gold (with other features for | |ikely be dilutive by about 10%.

Netscape’s four product lines are as follows: the Netscape
Navigator client/browser (a graphical network navigator);
the Netscape server line (for setting up and maintaining
servers for publishing data and conducting commerce);
Netscape development tools (allow users to create, manag
and assemble entire online application systears];
Netscape Internet applications (turnkey software that en-
ables electronic commerce).
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Servers —The Netscape server software line comprises movies, VRML, and SGML documents. They also incorpo-
four products: 1) Netscape Communications Server for  rate Java and JavaScript applets and provide connections to
UNIX and Windows NT, which is designed for publishing SQL databases.

HTML-based hypermedia documents and information; 2)

Netscape Commerce Server, which offers the CommunicaGeneral Comments
tions Server features plus SSL open protocol for conducting, our opinion, Netscape’s strengths include:

secure electronic commerce; 3) Netscape News Server,

which enables the creation of secure forums and discussion some of the best software developers in Internet-land;
groups for confidential or proprietary information ex-

. . ) e 15 million, or more, browser users (most of whom are in
change; 4) Netscape Proxy Server, which provides in- (

corporations that are in various stages of deploying the

creased perform ance and secure Internet access for OO rowser company-wide), with a 65%+ share of the browser
rate users behind firewalls; and 5) Netscape Mail Server, market:

which is a client-server messaging system. Users of

Netscape server software include AT&T, Electronic Arts, « shipping/stable software products across product lines

Eli Lilly, McDonnell Douglas, Mobil, National Semicon- (browsers and servers) and key computing platforms

ductor, and Silicon Graphics. (Windows, Macintosh, UNIX) — the average corporation,
L , . with a heterogeneous computing environment, needs prod-

Integrated Applications — Netscape’s Internet applica- ucts for all three platforms (Microsoft's strategy is largely

t|0h_3 are turnkey, h|gh-enq| S.O are s_olutlons_targeted at Windows 95/NT based, and while these products have lots
business that create sophisticated online services and large; .
of momentum, for now they have less than 10% shares in

scale businesses on the Internet by integrating high-volumﬁ1 . . . )

) . . eir respective client/server markets);
transaction processing, real-time data management, and
secure communications. The product line includes: 1) « market-leading, first-to-market products — the reviews
Netscape Merchant System, which allows users, such as continue to favor Netscape's browser over Microsoft's (the
mail-order catalogers, online mall operators, and retailers, latter’s server products aren’t shipping yet, so it's too early
to market and sell products — for example, MCI uses the to tell in that area);
Merchant System for its marketplaceMCI Web site; 2)

Netscape Community Systems, which allows users to creafe rélatively low-priced products — as Intuit has demon- ,
bulletin boards, Usenet news, online chat, and electronic Strated repeatedly, sub-$40 price points (where Netscape’s

mail — e.g., The Discovery Channel uses Community browser falls), aren't terribly invasive for customers that
System for its Web site: 3) Netscape Publishing System, want products and support that are “mission-critical”;

yvhlch aI!ows users to Q|str|bute publlcatlo_ns,_serwces, and, mind share, plus Netscape’s home page, which continues
rnfor_matlon — SportsLine USA uses PL_JbIlshlng System for, pe one of the most-visited sites on the Net: and

its site; and 4) Netscape IStore, which is targeted at small-

business owner (SOHO market) and is an entry-level mer-¢ great revenue momentum — Netscape'’s first-year reve-
chant product — MacZone uses IStore for its Web site.  nues (C1995) exceeded $80 million, which made Netscape

. _ one of the fastest-growing software companies in history,
Development/Authoring Tools— Netscape is aggressively pased on first-year revenue growth.

launching its Internet/intranet development and authoring

tools called LiveWire. LiveWire components include Site We believe Netscape’s weaknesses include:
Manager (a Web site management tool that allows drag-
and-drop control of Web pages, links, and targets). Live-
Wire and LiveWire Pro allow developers to create live on- . emerging product and price Competition from Microsoft;
line applications that combine multimedia content with and

application logic and database connectivity. The applica-

tions allow the use of most key multimedia datatypes, such® & Stock price that may have lost its momentum, and a
as Adobe Acrobat files, Macromedia Director/ShockWave 0ck-up that ends in February, 1996.

« afinancial/business model with very little history;
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Microsoft trenched competition is in favor of entrenched competition;
however, the history of “free” software bundled in the op-

Microsoft revealed its latest Internet plans at a full-day erating system, versus entrenched competition, favors the

“Internet Strategy Workshop” on Thursday, December 7, iroperating system. In the Internet space, over time, Micro-

Seattle. The strategy clearly is aimed at Netscape and, to soft's operating system dominance (combined with the its

lesser degree, America Online. It should be an interestingsoftware expertise) should give the company a very large

couple of years — it's been a while since Bill Gates and competitive advantage.

crew had serious, pending, rapidly growing competition (in

what should be a huge market) to get jazzed up about. (Aln short, Microsoft is clearly taking the Internet very seri-

transcript of Gates’s keynote presentation is available at  Ously (it's mimicking parts of Netscape’s strategy and is
www.microsoft.com.) adopting Internet industry standards such as HTML exten-

sions and SSL security), and while most of the company’s
The event basically went as expected, but with a few twistsproducts are in beta test, they will likely ship in C1996.

Microsoft's entry into this market will likely accelerate the
* Microsoft announced plans to ship fireal version of growth in Internet adoption. Microsoft’s challenge will be

Internet Explorer for Windows 3.1 in C1Q96 — this to slow down Netscape’s heady momentum in the enter-
represents an attempt to target the 15 million or more usergyise.

of Netscape’s Navigator (who are mostly Windows 3.1 us-

ers). Internet Explorer will be free via Net downloads and Regarding\etscape while the entry of Microsoft (with

other means. Someday, Microsoft will ship Internet Ex-  “free” products) into Netscape’s core markets is a scary

plorer for the Macintosh, but we don't think the company concept (as it should be), in our opinion Netscape has a lot

plans to ship a browser for UNIX — Microsoft has going for it (still, the company must move quickly to gain a

offloaded these efforts to Spyglass. better position before Microsoft enters the market full-scale
some time in late C1996)Time will tell if Netscape vs.

* Microsoft will license Sun’s Java Runtime for playing  \icrosoft is David vs. Goliath, or David vs. Big David.
Java applets in a future release of Internet Explorefour

best estimate for integrated final shipment is C3Q96) — General Overview of Microsoft and the Internet

this is a move to appease potential Java developers an?l icrosoft was late to the Internet market (especially with
attempt to more closely match the features of Netscape'’s Windows 3.1, UNIX, or Macintosh products — lots of stuff

Navigator browser. In addition, in what could be a *head still in beta stage). There are millions of browsers in use

fake” move, th|§ I|c§n3|ng allows Microsoft access to.Java and millions of Web pages have been created using HTML
developers, which it then can attempt to attract to Micro- (a format that Microsoft will try to augment and ultimately
soft's own development tools. bypass) without the use of Microsoft products. And the
winners in the Internet space may well be the companies
that gain critical mass early (we believe that we will know
within one year if Netscape has critical mass in the browser
and server markets).

» Microsoft will cross-license technology with Oracléo
deliver standard scripting and programming features in
their respective Internet software products. Oracle will
license Visual Basic Script from Microsoft and include it in
its PowerBrowser Web products, and Microsoft will license | doubt, Microsoft, as it has done for stand-alone PCs,

PowerBrowser OCX and distribute it to third-party devel- would like to control the standards for online services and

opers. For now, in our opinion, this relationship is largely Internet software (including the browser, the development
symbolic; tools, and the server — and there are lots of synergies in
controlling all three of these software products). Microsoft
will aggressively attempt to leverage its positioning/pricing
flexibility with Windows 95, with PC OEM operating sys-
tem bundles, and acceptance of Windows NT/servers to pull

« Microsoft spent a lot of time talking abofuge browsers
and server software— no doubt, the company’s products
will likely benefit from this airtime. We wonder if the De-
partment of Justice will take notice . . . it's a tricky situa-
tion. Interestingly, the history of free software versus en-
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out yet another come-from-behind victory for the company.The growth in the Internet has kind of taken Microsoft by
Been there, done that. surprise, and the company’s competitors are praying that
the Internet will define the demise of Microsoft's near mo-
The big-picture view is that Microsoft’s biggest asset is its nopoly in the software business. Oracle is shouting about
software expertise. On a lower level, on one hand, Win-  |nternet x-terminalsiber alles;Sun Microsystems is hop-
dows 95 is Microsoft’s biggest asset/Trojan horse, becausqng that its Java programming language will become the
its Internet products currently are maximized for the plat- development tool of choice for the Net; America Online is
form, and Microsoft can, and will, bundle lots of stuff with rapidly bringing Americans online; Netscape appears to be

the operating system that it own@icrosoft would love developing critical mass in the Internet browser and server
nothing more than for MSN/Internet Explorer just to software market; and Internet start-ups are popping up like
seep into your life the way Windows 3.1 and Office did).  fiowers in spring. And in the view of most of these com-
On the other hand, Windows 95 is Microsoft’s biggest li- panies, they have a universal enemy — Microsoft, even

ability, because it's not yet widely deployed (especially though the company is hardly in their markets. Yet.
within corporations, where Netscape-based intranets are

expanding like crazy) — however, we have little doubt thatThe factors in Microsoft’s favor are many:

Windows 95 (in standard Windows or Windows NT flavor)

will become the standard desktop PC operating system over Microsoft owns the PC operating system (a 90%+ share),
the next few years. Another thing working against Micro- With Windows in one form or another (3.1, 95, NT);

soft is that the company wants to control the Internet, yet
lots of companies would prefer that the Internet remain as
open and uncontrolled as possible.

« Microsoft is gaining share in server operating systems
(and the enterprise) with Windows NT;

« Microsoft has leadership in development tools (with Vis-

In short, though, the proliferation of Internet users has just .
¢ P ] ual Basic and C++);

begun. We estimate that there are at least 10 million Web

users on a base of 150 million PC users —the FatLady . jicrosoft has clear (75%+) market share leadership in

hasn't even begun to open her mouth. Thus, itwould be  pc gppiications software with Office and its components;
crazy to count Microsoft out of the game. Its competitors

certainly aren't. « Microsoft has leading consumer software products
(including Flight Simulator, Works/Bookshelf, Encarta,

In the Iong run, we believe that. mfajor networks and com- A tomap Streets, Publisher, Magic School Bus) and has the
panies will be created that capitalize on the growth of the gpjjity with its cash position, to own lots of content (it al-

Web — the growth in interactive capabilities and the powerq,qy has baseball, basketball, wines, foods, animals, film,
of the Web leave little doubt about this, in our opinidio photos, and so on);

company brings as many resources or links to the op-

portunity as Microsoft does — e.g., an operating system, « Microsoft has MSN and Internet Explorer (an online
e-mail, an online service, an Internet browser, Internet service and Internet browser);

authoring/development tools, online/Internet server

software, content, investments and strategic relation- * Microsoft has 18,000-plus employees and something like

ships, and, simply, power and brand-name recognition. 4,000 software developers;

So What About Microsoft and the Internet? » Microsoft has the highest name-brand recognition in the

computer industry;
“What it is, what it was, what it shall be.” If Walter P y

Cronkite’s words were a question applied to Microsoft's  + Microsoft had $6 billion in fiscal 1995 (June) revenue, a
Internet strategy, the answer would be different every time.g1 pillion-plus annual R&D budget, and a 25% net margin,
(For example, per its white papers on its Web page, Microand ended C4Q with $6 billion in cash;

soft's Web authoring tool strategy has changed four times

in the last six months.) » Microsoft has an only 40-year-old Bill Gates; and
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« Microsoft has the goods associated with being a softwaréinternet online service,” and the company is trying to be-
company for 20 years. come more of an Internet front-end/assistant than a tradi-

tional online service).
Microsoft’s Internet Chronology/Facts

“Embrace and While MSN has some nice technical features, the product is
generally slow (improvements are promised) and is a bit
me-tooish in relation to America Online. In addition, while
the graphics look good, the system lacks the activity and
captivation level found in the more seasoned America On-
Windows 95 line service. MSN membership (at an estimated 600,000

. . ., users as of 12/7/95) is impressive for three months’ of ef-
Whatever you may think about Windows 95, it's a great fort, but it's well below America Online’s lifetime effort of

9peratmg gystem if you g|ve_ It the power it needs_ —and 5 million users (note that AOL added 500,000 subscribers
it's far easier to use than Windows 3.1 for those interested.

. L . _ . in January and is doing just fine). While Microsoft has
in communicating via a PC. Installing new modems is a . - . . .

. g . S shipped more than 15 million copies of Win95 (with about
snap, as is installing new software. And in anticipation of

. : . 6 million at retail), Windows 3.1 should continue to be the
the growth in the Internet, Microsoft integrated TCP/IP . . .
) . _ dominant PC operating system for the installed base of 150
drivers and stacks plus dial-up networking protocols

(PPP/SLIP) million Windows users for the next few years, and MSN
' works only with Windows 95, not Windows 3.1. This gives
E-Mail competitive online services that have Windows 3.1 products
a near-term (note, near-term) market advantage.

Microsoft has dubbed its Internet strategy
extend” — meaning that every product the company offers
will be maximized for use with the Internet and that the
operating system will become a front-end to the Internet.

Microsoft has been in the e-mail business for quite some

time, but it has really ramped up its efforts recently with its Additionally, Microsoft has a Web page that focuses solely
universal e-mail client in Windows 95 and its Microsoft ~ on MSN and the Internet (http://www.msn.com); this site
Mail Server for centralized management of large e-mail  does an excellent job of aggregating such Internet tools and
networks. information as search engines, cool sites, and reference
material. Microsoft is attempting to make MSN access
available for both Internet and online users, thereby creat-
ing a hot site and boosting recognition for its MSN brand.

For now, Microsoft's competitors in this area are Lotus
cc:Mail/Notes, Netscape (version 2.0, which shipped in
February, includes e-mail, and the next version, to ship in
C3Q/C4Q, will offer more groupware functions from Col-  Ultimately, Microsoft wants to own a “front-end” to the
labra), and the e-mail functionality built into the online Internet (via MSN, its home page, or Internet Explorer)
services. For years, Microsoft has had a very difficult time with which it will be able to generate advertising and trans-
unseating Lotus’s cc:Mail and Notes products in the enter-action revenue — for example, if Microsoft is able to create
prise. We believe that it may prove equally difficult for ~ a “hot” Web site, then advertisers would be willing to pay
Microsoft to unseat Netscape’s browser base in the enter- to get exposure at the site (similar to traditional advertising
prise intranet markets. schemes in television and print media). Further, Microsoft
potentially could get a cut of transactions that are routed
through its front-end. In addition to offering MSN via
Microsoft entered the online service space by bundling ~ Windows 95 and the Web, Microsoft plans to offer the
MSNwith Windows 95 in August, 1995. The bundle pro- service through multiple Internet service providers by using
vides Microsoft with a huge marketing and cost savings & la carte or menu groupings (like NBC, Star Trek, Micro-
advantage versus its competitors (the Department of Justicgoft News, and Microsoft MSN) — similar to the tiered

has clearly taken note of this). In mid-C1995, when Micro-pricing structures offered by cable-TV providers.

soft realized how rapidly the Internet was ramping up, it . _ o
began to expand MSN'’s feature set to include Internet Finally, Microsoft, through it¥irtual Worlds Grouphas

hooks and routing (Microsoft is now calling MSN an just begun testing shipment of an avatar-based 2-D/3-D
chat service for MSN.

Online Service
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For now, Microsoft's competition is America Online, Com- Studio) was expected to begin in C1Q96, with the final

puServe, and the Internet. product to ship later in the year. But with the announce-
ment of its intent to purchase Vermeer, creator of the
Internet Browser FrontPage web authoring software, Microsoft has shelved
Microsoft included its enhanced Spyglass Web browser, these plans. Now, it appears that Microsoft has changed its
calledInternet Explorerwith its Plus Pack software for online/Internet authoring tool strategy for the fourth time in

Windows 95. The browser can also be downloaded for fre&ix months. According to the company, Microsoft will fo-
(and it will remain free) from Microsoft's home page on theCus on two development tools (based on HTML) for the
Web. And, if possible, Microsoft will bundle Internet Ex-  Internet: 1) Internet Studio (formerly Blackbird), in devel-
plorer with Windows. The Internet Explorer connects userpment by Microsoft, for high-end commercial publishers
to the Internet via MSN and takes advantage of Windows and professional developers that want to create sophisti-
95 features such as Shortcuts, Drag and Drop, OLE, Favog€ated interactive Web applications; and 2) Vermeer's
ites, and the use of the right mouse button. Like MSN,  FrontPage, which will be a complementary product to Mi-

Internet Explorer is easy to use with Win95. crosoft office and will target lower-end users, making basic
Web document publishing and site management easy for
Internet Explorer 2.0 shipped in late November. Final  people who are not full-time Web publishing professionals.

features include 32-bit code; new HTML Extensions, such

as marquees, font specifications, table colors, watermarks,Vermeer's FrontPage is shipping and is a solid product.
and background sounds; improved multi-threading and  Internet Studio is not shipping yet. Note that it appears
progressive rendering; support for all standard Internet  that the Department of Justice is taking a close look at Mi-
HTML tags, such as right align, centering, and tables; andCrosoft's proposed merger with Vermeer.

support for VRML. Most competitive comparisons between _ ) )
Internet Explorer 2.0 and Netscape Navigator 2.0 favor While Microsoft had previously targeted proprietary tech-

Navigator for its speed/performance; integration of e-mail, nologies for its online/Internet strategies, the company, by

news posting, and Web browsing; user interface; and plug_more fully embracing HTML, is focusing more on industry

in capability. standards. Time will tell if the strategy changes again.

For now, Microsoft’'s competition in the browser arena is In late c199§, Microsoft mte_nds to includtesual Basic,
Netscape. While Netscape is ahead on features, Microsofc@lledVBScript,as the scripting language for Internet Stu-

is narrowing the gap. Netscape’s key advantages include:dio (Microsoft claims that there are 5 million developers
installed base (in excess of 15 million); an early market using Visual Basic). Microsoft is hoping to establish OLE

lead; and cross-platform efforts, especially in the enterpris&|StoM controls (OCXs) as alternatives to Sun’s Java ap-
A recent Dataquest survey of 100 information technology plets — both Would.exe_cute Interhet cllent_fun(?,tlons (nga
decision-makers from medium-size to large organizations betas already do), like incorporating real-time information
in the U.S. found that all departments within 60% of the updates for Web pages.

'or.ganiz.ations had access to the Internet. At the same tim?’ike Netscape, Microsoft has bundling *
it is estimated that Netscape has at least 65% of the Web
browser market; subsequently, the company could already
have critical mass — we expect to know for sure within a
year.

plug-in” deals for
Internet Studio with providers of various multimedia play-
ers, including Adobe (Acrobat “.PDF” format), Macrome-
dia (Director), and Caligari (VRML editing). Microsoft
recently announced that it will license Sun’s Java Runtime
for Internet Explorer. In addition, in an effort to become a
standard-setter for 3-D on the Web, Microsoft proposed a
Microsoft's authoring tool for MSNcode-named Black- new standard for VRML, called ActiveVRML.

bird/MSN, entered beta test in July 1995 — until January,

Microsoft intended to broaden the focus of Blackbird, so  In addition, Microsoft’s latest versions of Word have plug-
that it would become an Internet (not just MSN) authoring in code (called Internet Assistant for Microsoft Wdid,

tool. Beta testing of Blackbird/Internet (now called Internetcensed from America Online’s Booklink unit) that allow

Online/Internet Authoring/Development Tools
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users to easily convert Word documents to HTML format content for its online/publishing efforts. Over time, expect
for the Web. In addition, Microsoft is offering a Microsoft to see more of this CD-ROM content appear on the Web —
Word Viewerfor free that will allow users to read Micro-  for example, observe what Microsoft has done with its en-
soft Word documents on the Web without having Word  cyclopedia product (first a book, then a CD-ROM, then
installed on their PCs. And in C1Q96, Microsoft plans to online). Microsoft's new Windows 95 CD-ROM products
offer a feature in its browser called DocObjects, which are extremely easy to use. For example, to use Microsoft's
could allow a user accessing an enabled Web page, for exMusic Central 96, you simply put the CD-ROM in your
ample, to access financial information and, via the browseiCD-ROM drive and it auto-installs. If you have a modem,
access his or her copy of Excel to manipulate the data. it can auto register you via MSN, and you have the option
of receiving monthly music updates via MSN or via the
Finally, Microsoft is in the process of making all of its Internet to stay current with new music releases. Like oth-
applications software products “Net-awaralfowing users  ers Microsoft wants home PC users to increase their Inter-
to launch into the Internet/intranet while in an application et pandwidth (moving up from 14.4 kbps modems, to 28.8
and then easily find and integrate Net information into the kbps and ISDN and cable modems) before it can really send
application. Microsoft knows that the majority of content  ihis stuff (and offer really-cool multi-player games) over the

creators for the Web are not programmers, and the com- |nternet. And over time, the content will become NBC
pany will attempt to target these folks with tools that are  News. ..

easy to use. Note that there are more than 10 million users
of Microsoft Office. Investments/Strategic Relationships

For now, Microsoft's competition is Netscape, America Microsoft has a number of investments/strategic relation-

Online, Sun Microsystems, Adobe, Macromedia, and lots opnips that may benefit its Interl_weF effo_rts over time:
small start-up companies. SoftimaggMSFT purchased this imaging software com-

pany);Rendermorphic§purchased this creator of a 3-D
Internet/Online Server Software rendering engineMobile Telecommunications Technology
(invested in this paging company)reamWorkginvested
in this upcoming Hollywood studioJUNET (owns 13% of
. . this Internet service provider, which is the non-exclusive
(formerly code-named Gibraltar), for free as a part of Win- builder of MSN'’s online/Internet connectivityipdividual

dows NT Server — the product, a part of the BackOffice . S )
product line, entered beta test in November 1995 Internet(mvesl[eOI In this Internet-based news/content aggregator);

. . L rch his mappin war m
Information Server, based on Windows NT, is intended to Automap(pu. chased t N . apping SOf.t are compabyc

o . . Electronics(invested in this compression software com-
be maximized when the Microsoft web-authoring tools are any):Netwise(database connectivityGitrix (Windows
used for creating content and when the content is viewed pany);

) . o NT-based productsyVang(imaging, workflow, and serv-
using Microsoft’s Internet Explorer browser. In addition, P Wang(imaging

. . . ice); Digital Equipment(has a strategic relationship regard-
in C1996, Microsoft plans to release a server security prod- ); Digi quip ( 9 pTeg

. ing deployment of enterprise computing systernis)e-
Z(r:; calledCatapult,plus media, proxy, and merchant serv Communications, Indcollaborating on MSN, with TCI

purchasing a 20% stake in MSNJISA International

For now, Microsoft's competition in this area is Netscape, (collaborating on developing protocols for conducting

OpenMarket, NCSA httpd, CERN httpd, MacHTTP, and credit card transactions on the Internet); and NBC
simply, UNIX and Apple Macintosh hardware, which to- (collaborating on developing Internet/online products, set-

In C1H96, Microsoft plans to ship a commercial low-price
Web server product, callédternet Information Server

gether dominate the hardware in the server space top box products, and a 24-hour all-news cable-TV channel
called MSNBC). And, as previously indicated, Microsoft
Content recently announced its intention to buy Vermeer (a Web

With its wide breadth of consum&D-ROM titles which authoring tool company).

fgcus on t.hemetc, such as encyclopedias, baseball, film, MUAs evinced by its failed attempt to acquire Intuit, Microsoft
sic and wine, Microsoft has created a beachhead of useful; continue to use its clout (and $5 billion in cash) to ex-
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pand its relationships and franchise. We find it noteworthyMicrosoft’s hiring of a top-notch journalist for the ap-
thatMichael Kinsley(the former editor of “The New Re- propriately named “Microsoft Network” is a sign of
public” and co-host of CNN’s “Crossfire”) has joined Mi-  things to come, in our view.

crosoft to produce an electronic magazine for Microsoft.

America Online of AOL'’s subscribers have contributed stuff in chat forums
and interactive services. In addition, in our view, the com-
America Online is the mother of all consumer online serv- pany has done a great job of integrating the offerings of
ices. The company was created ten years ago as a “new Internet Web pages into its channels. Some of America
media” company — well before anyone knew what that ~ Online’s key content/marketing partnerships with tradi-
term meant. With more than 5 million members/sub- tional companies include: Warner Brothers, New Line Cin-
scribers, America Online is the largest U.S. consumer on- ema (a 50/50 venture in The Hub program for young
line service and has just begun its international expansionadults),The New York Time¥jacom (MTV, VH1, and
efforts. The fundamental tenet for the company since Day Nickelodeon), American Express, Intuit, Bertelsmann,
One has been the importance of providing an easy-to-use Hachette, Capital Cities/ABC (a 50/50 venture in interac-
online service to consumers. The company consistently tive fashion and lifestyle programming), Time Inc. (a 50/50
focuses on offering great content, context, community, venture in health and fithess), and Simon & Schuster.
commerce, connectivity, at a low cost — in short, AOL is aAmerica Online’s key content/marketing/investment rela-
product even your mom can use. America Online offers itstionships with new, emerging companies include: The
members a broad range of features, such as e-mail, onlineMotley Fool (investment/stock program), NetNoir
conferences, entertainment, software, computing support, (afrocentic culture program), and iGOLF (golf program).

an extensive “newsstand” of electronic magazines and _ _
newspapers, access to the Internet, and original and infor-While there have been fears that the rapid ramp of the In-

mative programming and content. ternet (plus Microsoft's MSN efforts) would cause mass
defections of publishers from AOL, the service actually has
AOL presents its online information in “channel” style; seen a resurgence of interest from publishers. The reasons

within each channel are lots of programs. For example, are simple:
programs in the personal finance channel include Motley o _ _
Fool (the coolest interactive stock area, in our opinion) and® More than 5 million users excites almost any provider of
Company Research (offering brief stock research reports anything.
and First Call earnings estimates). In the news channel, . . .

. . » Making money on the Internet for publishers is not easy
there are options to search news stories or set up a targeted

) . . .~ — having a Web page doesn’'t mean anyone will visit it, or
news profile (which sends news stories to a subscriber's that it will generate revenue (as a data point, 600 of the to
AOL e-mail address — how ‘bout that little news agent 9 point, P

: . rint lications that offer information on the W n-
that sends current news stories on one’s competitors!). print publications that offer information on the Web ge

Other channels are Today’s News, Personal Finance, Clubesrate more than 20,000 new articles per day, which is a lot

. of stuff to find or filter). If America Online can route its
& Interests, Computing, Travel, Marketplace, People Con- .

. . . users to the best stuff, then those providers can make
nection (Chat), Newsstand, Entertainment, Education, REanone via rovalty pavments from AOL
erence Desk, Internet Connection, Sports, and Kids Only. y yailty pay '

We see AOL as one big consumer-oriented programming . \icrosoft/MSN/Blackbird hasn't lived up to publishers’
interface for the online/Internet world — in our opinion, expectations.

America Online does a better job of programming than any

other company, by a long shot. America Online has focused on aggressively building its

subscriber base by freely giving away its access software on

There are more than 350 companies that provide content @fe\y PCs and modems, aggressively mailing it to slews of
services on America Online’s channels. A sizable number
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mailing lists, and co-marketing with groups and organiza- It is a venture capital holding company (through its

tions. The company’s view has been that the online me- $6 million-plus in investments in 20, and rising,
dium, given the low penetration among PC users, has the “Greenhouse” companies);

potential for significant growth — and that building a sub- Itis  a development/authoring tool company (with its
scriber base (or critical mass) early on would provide the Rainman product line for creating AOL content);
potential for significant cash flow (from subscriber fees, Itis a proprietor of 5 million-plus sets of online
advertising, and transactions) as the business began to “eyeballs,” which can provide lucrative

stabilize and mature. At 5 million users (and 110% year- advertising and transactions businesses;

over-year net new subscriber growth in C4Q), we believe Itis an awesome brand name . . .

the company is getting closer_tg harvest time — we esti- The company’s business strategy gives it lots of flexibility
mate that AOL may have 9 million subscribers by C4Q96 i, 5 rapidly changing market environment. So let's look at

(at $17 in revenue per subscriber per month, that implies 3nvestors’ biggest concerns about America Online, and of-
$1.8 billion annual revenue run rate). The good news abo\“'ér a response to each issue:

America Online’s business is that it is an annu-

ity/subscription business; the larger the subscriber numbers, |ssue: negative cash flow. Argument: 5 million-plus

the more likely it is that advertisers and content providers subscribers, combined with emerging revenue opportunities
will want to participate in the service, which should en-  from advertising and transactions, plus structural critical
hance AOL'’s revenue and profits. mass, should allow America Online to become cash-flow

. . i ) ~ positive in C1996/C1997.
As the lines separating the Internet, multimedia, and online

began to blur, America Online, in order to increase its » Issue: the open Internet will make proprietary systems
flexibility in a changing market, has made a slew of ac-  like America Online obsolete. Argument: as long as the
quisitions (to the tune of $255 million, largely in AMER  average consumer doesn’t have ISDN and T-1 connections
stock), such as: Redgate Communications in August 1994 to the home, using America Online will remain a much
(2Market/shopping catalogs); BookLink Technologies, De- more pleasurable experience, simply because of the relative
cember 1994 (Web browser); NaviSoft, December 1994  speed of the service. In addition, we believe that AOL is
(high-end publishing and development tools); Advanced well positioned as a great editor/aggregator/programmer of
Network & Services (ANS), January 1995 (commercial  the volumes of stuff on the Internet — we think America
Internet service provider); Wide Area Information Servers Online is the interactive equivalent SA Today.

(WAIS), May 1995 (Internet search engine); Medior, May

1995 (multimedia product studio); Global Network Naviga- * Issue: Microsoft will make America Online obsolete.

tor (GNN), June 1995 (Web information service); Ubique Argument: Microsoft is a technology company, while

Ltd., September 1995 (real-time Internet interaction and America Online is a media company. Online is about en-
joint navigation); and Johnson-Grace, February 1996 (datdertainment and information-gathering, not technology.

compression technologies). While Microsoft has a huge advantage in the on-
line/Internet world, due largely to its ability to bundle or

America Online is many things: link its products with Windows, the company still has a

It is a consumer online services company (AOL); Windows 95 strategy, and most consumers won't have Win

Itis an Internet company (AOL-embedded and 95 for a couple of years. Meanwhile, the Department of

stand-alone GNN offerings); Justice continues to monitor Microsoft's business practices.

Itis an online/Internet service provider (through
ownership of ANS, which provides a network
connection for AOL and the Internet);

Itis content aggregation/programming company (or
new media publishing company), via its
relationship with content providers/partners;

We suggest that America Online doomsayers ponder the
following estimated worst-case business scenario for the
company. The Internet totally unseats the online compa-
nies when America Online has something north of 10 mil-
lion subscribers. America Online converts these customers
to standardized Internet access (via Netscape Navigator or
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Microsoft Explorer) on its AOLnet backbone. AOL contin- ber. The combination of publishers (Bertelsmann has more
ues to provide content aggregation and programming, conthan 40 million members in its book and music clubs), a
tinues to collect advertising and transaction fees, and takeselco, and America Online looks like a nice way to enter a
a handful of its new media Greenhouse investments publicnew market, in our view.

(America Online’s talent scouts are funding some, in our

opinion, very interesting interactive media start-ups that Bottom line, we think America Online is very well posi-
could be the next MTV dRolling Stonemagazine). This tioned to continue to lead the evolution of the on-

scenario is a different business model than the one Ameridite/Internet markets for consumers. When we first looked
Online has today, but it's not a bad one. at Quantum Computer Systems (America Online’s former

name) as an investment idea in 1989, we thought the en-
The America Online service is deployed in over 750 U.S. trenched leaders at the time — Prodigy and CompuServe
cities, representing potential access to 90% of all domestic— would toast America Online. We learned a lot over the
households. The company’s AOLnet offers higher access next couple of years. Steve Case and his team have been
speeds (28.8 kbps and ISDN-capable) in over 250 cities, key catalysts in this market — 5 million or more users, up
and is scheduled to be in 400 cities by spring 1996. from 500,000 in C4Q93!

America Online is expanding its efforts overseas and has In summary, America Online has the customers, the pro-
entered into a substantial joint venture with Bertelsmann gramming, the pipes, the leading market share, and the
AG, Deutsche Telekom, and Axel Springer to offer online mind share in a rapidly expanding market. Just think back
services in Europe — AOL Germany launched in Novem- to the rollouts of broadcast TV and cable TV.

Sun Microsystems bug patches, and version updates. Managers could use Java
apps to monitor how people in an organization work with
Sun, maker of the leading Internet server and popularizer software. MIS professionals could thus determine software
of the concept, “The Network is the Computer,” has been utilization and manage their efforts accordingly.
developing over the course of nearly five years a program-
ming language called Java. The Java programming lan- The Interaction of the Browser and Java
guage environment (version 1.0) first became available onNetscape's decision to include Java in version 2.0 of
January 23, 1996, via download from Sun’s Web site. Javaletscape Navigator (Microsoft will include Java and Java-
marries Web browser technology and a programming lan- Script runtime in the next release of Internet Explorer,
guage to extend Web functionality. It promises to enable probably in C3Q96) could provide the standards, technol-
the transfer and execution of interactive executables callecobgy, and sheer momentum to lift distributed applications
"applets” from a Web server to a client, regardless of the design to a new level. Netscape's scripting language to
type of computer or its configuration. For instance, a Javapuild applications will include a version of Java, allowing
program retrieved from a Web server would execute on a developers, using new features in Navigator 2.0, can build
Windows client exactly as it would on a UNIX client. dynamic applications. Navigator 2.0 provides several new

) o features that give developers more control over the screen.
Corporate programmers may realize the efficiency of pro-

gramming in Java due to its capability to run on computes Java can provide a dynamic aspect to HTML, which is fun-
in heterogeneous environments. A company's intranet  damentally a static page-description language. Java is an
could enjoy cost savings and shorter development times byexecution environment based on C++, except with the fangs
writing code in Java. A typical Java application might removed. Since Navigator 2.0 has a Java execution engine
consist of a front end to an Oracle database distributed to pyilt in, Netscape browser users can execute any applet (an
Windows, UNIX, and Macintosh clients. Moreover, Java object-oriented application written in Java) locally on their
would facilitate software management, the installation of machines regardless of hardware platform. The combina-
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tion of Java and Navigator 2.0 also means that competing duces memory errors by automatically freeing memory after
execution environments could have a tough time breaking an operation, when possible. Another major difference

into the market. Since customers need a Java-aware between Java and C/C++ is that Java eliminates pointers
browser to execute a growing inventory of Java applets, théhat can overwrite memory and corrupt data. The absence
drawback to using a non-Java-aware browser will increaseof pointers makes it improbable that applications can access
as more Java applets become available on the Web. private data in objects that they do not have security rights

to. This closes the door on most of today’s viruses.
Web sites are already increasingly exploiting the power of

Navigator 2.0. With version 2.0, Web sites provide much On the negative side, Java is a very new technology and is
livelier pages once they detect a Navigator 2.0 browser. Instill in the development stages in many respects, not least of
other words, many Web sites provide extra enhancementswhich is security. Any time a program is run during a

to their pages for Navigator 2.0 that don't appear if the usedlownload there is the possibility of a security risk. Java
has a non-Navigator 2.0 compliant browser. As developergrovides help in this area, but throughout the history of
begin to take advantage of these advanced features, they computing, hackers have found ways, usually through
would force users to stay within the Netscape/Java camp, ariginal programming glitches, to exploit weakness and
miss out on the advanced graphics and more sophisticatedreach security. Running the applets on the server could

page displays. alleviate some of these concerns. At its current state of
development, Java is immature in such areas as transaction
Java as a Development Tool processing, still in the research phase. In addition, Java is

Java is a C++-based programming language that removesan interpreted, not a compiled, language. This means that
pointers, powerful but dangerous shortcuts that often lead after it is downloaded, it must be processed on the client
to memory leaks and security breaches. Through a computer, which can hinder somewhat the performance of

mechanism called automatic garbage collection, Java re- the Java applet.

The market share positions of the company’s products are

significant: We estimate that Photoshop carries 80% or
Adobe is the kingpin of desktop publishing, now dubbed more of the PC-based digital imaging market; Illustrator

authoring tools. The company’s key products include: has at least 60% of the PC-based illustration and design
Photoshopphoto design and production softwaltkistra- market; PageMaker has 42% of the PC-based desktop pub-
tor illustration and page-design softwareageMaker lishing market; FrameMaker has a dominant share of the
desktop publishing softward?remierevideo production high-end desktop publishing market for UNIX; and Post-
software; Adobe Acrobatlectronic document file format;  Script is used on the majority of high-end monochrome and
and Postscriptpage-description language for printers. color printers.

Bolstering its product line, Adobe recently purchased

Frame Technology' BrameMakerand has invested in sev- In its efforts to focus on the growth in the Internet, Adobe
eral Web authoring products. More than 75% of Adobe’s has made a series of strategic moves and investments, in-
desktop application software sales are to graphics profes- ¢luding:

sionals; about 60% of sales are based on Apple Macintosh
software, followed by Windows at 30% and UNIX at 10%.
Adobe’s self-proclaimed mission is “to be the premier
supplier of information authoring and management tools , introduction of PageMaker 6.0 software, which allows

that enable people to create, send, find, view and printin- ,sars to output files in HTML and PDF formats:
formation.”

« integration of the Acrobat Reader into browsers from
Netscape, Microsoft, and Spyglass;
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« acquisition of Frame Technology, producer of Frame- be interacted with. The most exciting thing about the Web
Maker high-end desktop publishing software, which con- is obtaining information via hypertext linking and interac-
verts documents into SGML and HTML,; tive chat. Finding and creating information on the Web in

o o the most efficient way is more important than the presenta-
« acquisition of Ceneca Communications, a developer of ion of that information. we believe.

Web publishing (PageMill) and Web site management

(SiteMill) tools; Adobe has key tools for Internet content developers with
o _ Photoshop and lllustrator, but the rest of its main products
+ made an $8.5 million investment in mFactory; and are not yet maximized for interactive Internet development.

No doubt, lots of content developers will use PageMaker,

lllustrator, FrameMaker, and Acrobat for displaying static

documents on the Web. Over the next several months, we

From a positioning perspective, Adobe is approaching expect Adobe to begin to articulate the next steps in its

growth related to the Internet from three angles: strategy for creating interactive content area for the Web.
Expect smaller, faster, more interactive versions of Adobe’s

 Content Creation/Authoring Tools — Abobe is hoping  Acrobat tools.

to leverage its strengths in static document content creation

tools (with Photoshop, lllustrator, PageMaker, and Frame-Adobe’s biggest competitors in the content crea-

Maker) into the emerging markets for dynamic document tion/authoring tool space are likely to be Netscape, Micro-
creation. soft, Sun Microsystems, Macromedia, America Online, and

a host of smaller, new companies.
Adobe enjoys several advantages: a large base of desktop
publishing professionals knows how to use its products ~ Content Delivery
(which now can convert documents into HTML and PDF  Adobe was one of the first companies to grasp the vision
file formats); second, most photos integrated into the Web and market opportunity for the electronic distribution of
are likely processed using Photoshop; third, we believe thaiocuments. Its efforts with the Acrobat products have been
many content providers, with large volumes of documents impressive: Acrobat is a line of Adobe software products
with lots of graphics, will use Adobe’s Acrobat technology that allow fully formatted electronic documents — contain-
to place those documents in electronic form on the Web ing distinctive typefaces, color, graphics, and photographs
(while users cannot “interact” very much with Acrobat PDF— to be easily distributed, accessed, and reused, regardless
files, content providers such as the Internal Revenue Serv-of the hardware platform, operating system, or application
ice don’t want interaction); fourth, there are the invest-  used to create the originals. Receivers of Acrobat PDF
ments in some hot, new online-oriented development toolsfiles, using the freely available Acrobat Reader software can
from Ceneca and mFactory. view, search, navigate, print, and store the documents.

« investment in Netscape Communications, buying a 4%
stake, pre-IPO.

Adobe’s disadvantages may include the company’s heritag@/e believe that Acrobat, like PostScript, has a solid chance
as a printing company. Adobe was created for the purpos&o become a standard-setter in a niche of the Internet mar-
of introducing the PostScript printer page-description lan- ket for the delivery of graphics-rich static documents.
guage, which allowed nice-looking stuff on PC screens to

remain nice-looking when it comes out of printers. Adobe High-Quality Printed Output

then invested in PC application software products that al- |t oy personal Web use is an example of things to come,
lowed great—lookmg documents to be created on PCs aqd demand for high-end color printers (PostScript's sweet
then printed. However, all of these documents are “static” spot) is destined for strong growth, as demand rises for

and are intended to be displayed on paper. In the world ofysers to print the cool-looking (and getting cooler) stuff on
the Internet, documents are “dynamic” and are intended e Web.
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Macromedia Internet — its ShockWave and Afterburner products. Es-
sentially, ShockWave allows small Director movies (and

Macromedia is a leading provider of cross-platform tools eventually other Macromedia-built content) to be condensed

for the creation of multimedia content. Its products allow and viewed over the Internet via an imbedded viewer in the

multimedia content to be built simply, and without an ex- Netscape Browser (and possibly others as Macromedia rolls

tensive knowledge of programming languages. Macrome- out the technology). Windows 3.1 and Windows 95 ver-

dia tools — Director, Authorware, FreeHand, Extreme 3D, sions of ShockWave for Netscape’s Navigator 2.0 are avail-

SoundEdit, xRES, and Fontographer — enable developersable on Macromedia’s home page now, with a Macintosh

to create output that has traditionally been delivered on  version under development. Also of note, ShockWave

CD-ROMs, in interactive training products, or on the movies will be playable in Web browsers offered by Micro-

printed page. Macromedia increasingly is taking advantagsoft (Internet Studio), America Online/Navisoft

of the Internet as a conduit for dynamic content delivery. (NaviPress), and Silicon Graphics (WebForce).

The company recently aligned with two important Internet

players: Netscape and Sun Microsystems. Further, Mac- Already, a number of Web sites are utilizing the technol-

romedia has a very active Website that it uses to communi®9Y, including MTV online, Disney, and Sony Music.

cate with current and potential clients.

Further, Macromedia is addressing Sun’s Java technology

Early in November 1995, Macromedia announced a new bBY adding compatibility within Macromedia’s tools and by
toolset for the delivery of dynamic Director content to the the potential development of an easy-to-use Java front-end.
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The Internet Report

Section V:
Company-Related
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Chapter 9: - _
The Internet: Technology and Administrative Issues

Internet users and providers alike face many technical and administrative issues, including the following:

« Bandwidth requirements and server capacitiegre increasing rapidly, perhaps more rapidly than infrastructure
buildout.

 Security is needed to protect corporate resources.

 Authority is distributed.

» Competing standardsexist, such as IPng, ATM, HTML and others.

» Censorshipthreatens the openness of the system. Other social and national concerns may also emerge as issues.

» Old Media Resistancewill come from publishers, retailers, radio and television broadcasters, and telephony carriers, in
the form of lobbying and cost cutting.

» Competing Networkssuch as Online Service Provider and news delivery networks will cause some dislocation.

Many issues have arisen since the commercialization of th&ansmitting graphics files on the Internet. As a result of
Internet. We believe there are none that would cause the the launch of Mosaic, we estimate that bandwidth demands
system to stop working altogether, but some developmentsfor a typical user cruising the Net have increased 16-55
could slow progress. The practical nature of the Internet times in the past two or three years. As more applications
community is such that if there are problems, technical or such as 3-D graphics, audio, video, and telephony go on the
administrative, users will demand that they be fixed. If  'Net, the demand for bandwidth will increase considerably.

technical solutions are needed, as we have seen recently,
companies will likely develop profitable solutions. The ~ We estimate a patience threshold for retrieving information

Internet’s distributed architecture requires less administra-at about 10 to 30 seconds. The next wave of Internet appli-
tion than a centrally-architected system. Therefore, if ther&ations will include real-time sound and limited real-time
are administrative issues, committees will likely be formed 3-D graphics capabilitiesBandwidth requirements of

and solutions will appear, slowly. Currently, in our opin- this next wave of Internet technology far exceed the

ion, the biggest issues facing the practical use of the Inter-Pandwidth capabilities of today’s communications de-

net, and its future applications, are discussed below. vices New products will also be more expensive than most
users can afford, although as volume and competition grow,
Bandwidth prices will decline. A reasonable benchmark for the Inter-

Next-generation applications require more data bandwidth,net to be perceived as useful and efficient, in our view,

from the desktop to the backbone. Cable modems could bgvould require retrieval times for web pages and other semi-
the Holy Grail, and consumers could embrace new “killer interactive Internet applications of 10 seconds or faster.

apps” if more bandwidth were available. By all means, a
step increase in bandwidth would correspondingly boost
demand for Internet connectivity. But who pays for this
increasing level of bandwidth is an open question...

On the client side, we believe that except for e-mail and
text-only applications, the 14.4 kbps modem is near death,
and the 28.8 kbps modem has about 1 or 2 years left before
online and Internet applications demand more bandwidth.

A central issue, made obvious from the use of Mosaic-base-Ef"‘bIe 9.1 S,hOV,VS four phages of bandwidth demand for In-
browsers, is the increased bandwidth demands created byternet applications. The first was text-based and used the
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9.6 and 14.4 kbps modems, sufficient for client-side devicenot believe ISDN, at 128 kbps (2 B channels), can handle
to connect to text-based online services. The second, withreal-time full-screen MPEG video, 3-D graphics (other than
graphical user interfaces and massive graphics downloadsrelatively simple images), highly interactive applications,
enabled by Mosaic technology, requires a 28.8kbps modenand other Internet technologies and applications that are

or up to an ISDN 64 to 128 kbps BRI (Basic Rate Interfacepeing tested on leased line connections and LANs operating
line. Even these, however, are unlikely to be enough for at T-1 (1.5 mbps) and Ethernet speeds (10 mbps), respec-
satisfactory use of the third wave of real-time sound and tively. For the fourth wave of highly interactive applica-
close to real-time 3D graphics. tions, a T-1 line or cable modem would be needed.

Without significant advancements in compression technol-Therefore, unless ISDN is implemented at a competitive
ogy, ISDN BRI adapters operating at 64 kbps or 128 kbps, cost at higher data rates, using “rubber bandwidth”, or
corresponding to the third wave of bandwidth are likely to variable on-demand bandwidth, ranging from 64 (1 B

be a transition technology available from the telcos. The channel) to 256 kbps (4 B channels) to 768 kbps (12 B
ISDN BRI technology will only support Web applications  channels), we believe competing technologies will substi-
that are text; graphics (still photos, JPEG/GIF); mildly in- tute, such as affordable T-1, T-3, HFC and cable modems,
teractive games and forms; and fair quality sound. We do and fiber optics.

Table 9.1
Four Waves of Bandwidth to the Client Station

Minimum Times Time to

Acceptable File File size more than download at

Technology* type per page** ASCII text 14.4 kbps*** Comments

First Wave

14.4 kbps modem B&W ASCII text (or e-mail) 4 kbyte 1 2.2 sec - approximately a 1:1 ratio between
characters and bytes

14.4 kbps modem Color ASCII text 6 kbyte 15 3.3sec - requires ASCII control characters to
identify following characters’ color

Second Wave

14.4 kbps modem Typical web page 64 kbyte 16 35.2 sec - with four 2"x2” .GIF/JPEG images
(10% of screen graphics, rest text)

28.8 kbps modem Complicated interactive web page220 kbyte 55 122 sec -75% of image is detailed graphics

(2 min 2 sec)
28.8 kbps modem Sound file attached to web page 220 kbyte 55 122 sec - using RealAudio, 60 second playback,
(e.g. 3Com) (2 min 2 sec) barely discernible AM radio sound

quality****

64 or 128 kbps Sound file attached to 1MB 250 556 sec - 10 to 20 seconds of AM radio

ISDN BRI adapter  aeb page***+* (9 min 16 sec) sound quality

Third Wave

128 kbps Video clip attached 3.2 MB 800 1,778 sec - low quality, 2" x 2" image, choppy

ISDN BRI adapter  to a web page (29 min 38 sec)  playback, 16 colors video clip,
60 sec playback

fractional T-1 line/  Stereo sound file of music 3.7 MB 925 2,056 sec - CD quality (digital) playback

multi-plexed ISDN (34 min 16 sec)  song of 2 min 30 sec length

T-1 line/PRI Full screen video 11 MB 2,750 6,111 sec - TV quality, full screen image, medium

ISDN/ADSL (compressed) (1 hr 42min) playback quality, 256 colors video clip,
60 sec playback

Fourth Wave

T-1 line/ADSL/ Next-generation highly 20 to ??? 5,000 to ??? 11,111 sec - Tality, full screen image, medium

CableModem interactive applications MB (3 hr 5 min) playback quality, 256 colors video clip,

*uncompressed or nominal data rate
*rxconsiderably better with a 28.8 kbps modem

**pased on typical file sizes
*exeekor a typical 2-3 page Microsoft Powerpoint slide show.

***with 14.4 kbps modem

60 sec playback

Morgan Stanley Research Estimates.
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Figure 9.1 available in hotels, and it is definitely not available at
Bandwidth Technology Adoption to Client Station payphones.
Cable Modems:Cable modems, and the eventual cable
3 systems to which they would connect, have been demon-
S strated to transmit at up to 10 mbps (up to 30 mbps), or
= about the same nominal speed as shared-media Ethernet
o LAN technology. Digital cable-transmission is still in the
b= testing stage, with perhaps 30,000 users in North America
§ on such services.
S-) Several issues must be addressed, we believe, before this
o technology becomes a serious competitor to ISDN and other
o telco digital services. First, the 10 mbps rate is a nominal
————F—————F——t——t+——+—————— rate, which decreases considerably with an increasing num-
2888385888888 ¢g¢3¢8 ber of subscribers; the Ethernet LAN suffers from the same
— — — — — — — — - - N N N N N N

drawback. Second, the CATYV infrastructure is analog and
one-way; cable modems need digital, two-way (though
asymmetrical is OK) interactive systems which will be ex-
pensive to operators to deploy massively, estimated at
$1,000 per subscriber (within a wide range of estimates).
Third, while several tests of digital interactive cable sys-
tems have been announced, few have actually met their
goals. Ultimately, however, the issues will be addressed, in
our view, because customers will pay up for more band-
width.

The RealAudio system is an exceptional example of how to )

overcome bandwidth issues. It has impressive compressio%ecurlty

abilities, which can take a 15MB .au file (.au files are The Internet is an open and inherently non-secure public

UNIX sound files) down to 2 MB .ra file (.ra files are Re-  system that requires the application of practical security

alAudio files). This technology enables real-time playback solutions to keep intruders from entering corporate net-

of AM-radio quality sound over a 14.4 kbps modem. works via the Internet (firewalls), to keep information
which may be intercepted indecipherable (encryption), to

Is ISDN Really Available?The RBOCs/CAPs attest that  zllow commercial transactions (encryption and identifica-

ISDN service is available to most customers, as follows: tion)l to grant access to Corporate network resources judi-

U.S. West 59%, Southwestern Bell 66%, Pacific Bell 87%, ciously (token security and user authentication). Over time,

NYNEX 76%, GTE 18%, Bell South 64%, Bell Atlantic  security scares will come and go. Our perception is that

90%, and Ameritech 80%. Yet we believe this technology,there is a need for only a few solutions in this arena as us-

unlike the ubiquitous POTS/analog system, is ferociously ers begin to standardize on secure communications proto-

difficult to obtain in most places. For consumers and smalkols. This trend may squeeze the little companies.

corporations the process may have become easier over the

past year, but to outfit a residence with ISDN, typical instalThe Internet connects many resources together, but there

lation lead times are 3—4 weeks (with a range of possibili- are no inherent, built-in security protocols, and few ways to

ties from 1 week to 6 months depending upon stop messages from being intercepted. Several types of

RBOC/CAP); they require the consumer to take a day off security concerns are being commercially addressed.

from work to supervise installation and install an NT-1.

We still have yet to see national advertising that ISDN is

Source: Morgan Stanley Research Estimates.

Transmission technology tends to be adopted at two year
intervals by three groups of users in turn: early adopters,
corporations and consumers. We believe this relationship
will continue, although there will be some anomalies,
principally due to advances in compression technology.
Applications developed for the Internet should drive de-
mand for increased bandwidth, not the converse.
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Security against external thredts networks connected to  Transaction security is being addressed software encryption

the Internet is being addressed wiitewalls andpacket- built into browsers and other software by Terisa (a joint
filtering software and devices. venture between EIT and RSA Data Security), RSA Data

_ Security, Netscape (NSCP), VISA International, Microsoft
Security against message interceptionthe Internet is (MSFT), Spyglass (SPYG), and many others.

being addressed by software and hardware devices that en-

crypt data in real time before they are sent to the Internet. Encryption technology and key-lock identification algo-
rithms have been available for decades and are widely in

Transaction securityrequired when sending credit card use at government agencies. Companies such as RSA Data

and other sensitive information across the Internet, is ad- Security (encryption experts), Terisa, Enterprise Integration

dressed by encryption systems in software. Our diSCUSSiOVTechnologies (owned by VeriFone), and Verisign are de-

of competing standards below reviews various security  ye|oping practical encryption and identification systems.

schemes (SST, SSL, S-HTTP, etc.) being built into brows- geyyices that permit online transfers of electronic cash,

ers and servers by competing server software makers  gch as DigiCash and CyberCash, offer alternatives to se-

(Microsoft, Netscape, Open Market). cure-transaction systems. Elegant, simple solutions, such

as implementation of automated telephone-based transac-

User Authorization securitgrotects the network by allow- .
_ . tions, can also complement Internet commerce (InfoSeek).
ing only authorized users access to parts of the network by

using extended user authentication challenge/response to-\1ore advanced passwording and user authentication are
ken cards that generate one-time passwords and other SY%eing deployed on networks to reduce the threat of un-
tems not based on hardware. wanted users entering ISP or corporate networks. Security
ynamics (SDTI), maker of the SecurID card, CryptoCard,

The external threat of hackers may require some degree o . . .
) . : ; may req 9 ASCO Data Security, and Digital Pathways, are making
firewalling. Firewalling deters intruder attacks to corporate .

extended user authentication challenge/response token

networks connected to the Internet by a gateway leased-line .
. ) cards that generate one-time passwords.

connection (a router connecting a network permanently to

the Internet). Firewalling may be incorporated into a Authority

router, typically using an older technology called packet-

filtering (which stops packets from certain destinations), or

it may be implemented on a server using a newer and mor ) ) _
secure system called applications-layer firewalling (which (the government IS t_;ackmg out over the next 1-1/2 year_s),
allows only information from ‘allowed’ sites to enter the new mechanisms will therefore have to be enforced. Itis

secured network). The latter, considered more advanced unclear who will step in here; it could be a dominant player
than packet filtering, is being addressed by many compa- offering de facto software (perhaps Netscape or Microsoft);

nies, including Raptor Secure Computing (SCUR), Border it could be the government (perhaps via censorship and

Networks, Trusted Information Systems, and CheckPoint encryption bullying); it could be access providers with
Sofware overwhelming market share (perhaps AT&T).

This distributed, shared system has a collaborative, commit-
Eee-based leadership and lacks a strong central authority

Partnership among many networks — glued together by
U.S. federal government funding — was the rule of the
Internet until April 1995. Without that tacit central
authority, we believe there will be some decline in the co-
operative nature of the Internet, driven by any number of

The threat of messages being intercepted on the Internet
requires some kind of transmission and/or transaction se-
curity (encryption). Transmission security uses on-the-fly
encryption at the computer by companies such as Raptor
and TimeStep (an affiliate of Newbridge Networks). The ) i .
same type of security is being addressed by other compa- potgntlal factors, such as security, competing networks, and
nies, but only for servers — these are Sun, DEC, and the profits.

firewalling companies mentioned above. Thousands of private IP networks exist at corporations for

the very reason that companies do not want others to gain
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access. This fragmentation is necessary to attempt to keegresses for hosts in a couple years, and so a new numbering
a secure system (see below). Networks such as AOL, Conscheme is needed. Others (Network Translation Inc.,
puServe, MCI mail, MSN, and many others also have a  which Cisco just purchased) are trying to correct this

clear incentive to try to keep as many users on their net- problem by fooling the Internet number system and per-
works as possible. Proprietary network operators (OSPs) forming a translation such that large networks require only
have historically been able to charge higher monthly sub- a few network addresses.

scription fees because of a lack of competitive offerings

from ISPs. Now, the WWW allows ISPs to offer a com-  Video transmission across the Internet typically involves
petitive service, but if the "Net were proprietary or enough latency and delay, unless the available bandwidth between
users used a single proprietary system, then user fees, or WO points is very large. While it is true that buffering

advertiser fees, could theoretically be raised. (temporary storing of information) and other technologies
can improve video over IP version 4, transmission support

While no one owns the Internet, companies, governments,for video and voice may be integrated into IPng.

and other entities own the networks that connect to the In-

ternet. The 'Net thrives as a result: tens of thousand of ATM: This emerging standard may also affect the Internet.
networks and millions of users have been connected at veryhe ATM forum, a collection of hundreds of individuals
little cost. But there have been shortcomings as well: relalePresenting asynchronous transfer mode companies, has
tively long turnaround times for technology advances due t§€en actively developing standards since 1992. These
the committee-nature of decision making and the traffic ~ Standards should be completed in about 2 or 3 years, but

bottlenecks created by lack of concentrated funding. successful implementation of fully-compliant products may
be available a year earlier or sooner. This hardware based
Competing Standards networking architecture promises unprecedented scalability

(from desktop to worldwide networking) and extremely fast

Emerging standards such &g (the new, pending ver-
speeds (155 mbps at the desktop).

sion of the Internet Protocol\NTM (asynchronous trans-

mission mode, hardwar_e-based netvyorkmg systbﬁﬁMI__ In order to implement ATM from the desktop to Internet,
standards versus proprietary exten5|cmrmgncgd PrOPME- most of the installed base of networking and internetwork-
tary browser features; cross-platform application Ianguageﬁng hardware in existence today would need to be replaced
such aslava(Sun),Blackbird (Microsoft) and others; — an unlikely prospect. ATM is being successfully im-
VRMIT(BD potential successor to HTML_)’ audio (GSM), plemented in new backbones because it is extremely fast.
and video MPEG) stand'ards; and segurlty-standarﬁST, We believe that ATM may become the underlying Internet
SSSL, S-HTTP We project that IP will run over ATM but networking architecture in 5 to 10 years. In this scenario,

that ATM will not replace IP. HTML is.here to stayz but it we believe TCP/IP routing will very likely continue to be
could be transformed through the addition of proprietary used in conjunction with ATM.

extensions (Netscape) or strong complementary features

available in other languages (Java) or by near-replacment HTML: The WWW is based on the hypertext transport

(Blackbird). We see so much turmoil in the marketplace it protocol (HTTP), which runs over the Internet infrastruc-

is difficult to tell, but we would give a slight handicap to  ture. Data transmitted over the Web is formatted to a

the close-to-open-standard approach of HTML. standard called hypertext markup language (HTML).
Currently, the IETF is in the final stages of accepting
HTML version 2.0 (it is waiting for an RFC number). A

_ proposed HTML version 3.0 is under discussion in the

" IETF's HTML working group. It includes HTML enhance-

ments including tables, wraparound and centered text, and

background colors.

New standards in the works that will affect the Internet
include IPng; ATM; HTML; Transaction security; en-
hanced proprietary browser features; Java and Blackbird
VRML; RealAudio/Xing and Internet Phone.

IPng: IPng is intended to improve the current version of IP
(version 4) by adding additional address space, support forA separate set of HTML tags, including <FONT> and

video transrmssmn, a.nd seyeral other |mprovem§nts. The<CENTER>, intended as an enhancements to HTML ver-
current version of IP is predicted to run out of unique ad-
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sion 2.0, have been supported by Netscape Navigator ver-« Verisign A joint venture with many partners including
sions 1.0 and above as early as late 1994. Netscape browSecurity Dynamics, Microsoft, and RSA Data Security, to
ers as of August 1995 enjoyed the vast majority of the create Digital ID, a technology to allow clients to be identi-
browser market share (about 60% to 75%). However, the fied with a digital signature.

proposed HTML version 3.0 standards do not currently

include all of the Netscape HTML tags. This means that if* Visa and MasterCard announced in late summer,

a user is using a non-Netscape browser, such as a Spyg|agg,,ough, that they would collaborate in their efforts to create
version 2.1, which allows users to view the proposed a new standard.

HTML version 3.0 features, not all the HTML tags will be
recognized. In short, a non-Netscape browser user who
visits a Web site using Netscape server software may not
able to properly or completely view the page on his
browser.

Electronic Cash Three companies are getting the most

b%ress about their electronic equivalents to cash, or anony-
mous electronic cash: DigiCash, of Amsterdam, CyberCash
(VeriFone has a minority investment), of Reston, Va., and
First Virtual.

i h
Proprietary Browser StandardsOpen standards are the Acrobat, Blackbird/Internet Studio, HTML\Web/online

key to making the Internet an attractive platform for devel- i .
y ¢ P uthoring standards from Adobe, Microsoft, Netscape,

opers. Netscape has begun adding proprietary extensionsgo .
HTML that render Web pages less attractive for users of Pyglass and others are currently being debated by the open

. . . . market now. A lot is at stake. Remember the mid- to late-
competing browsers. Microsoft will do the same. A jour-

. . 1980s, when converting word processing formats
ney too far down the proprietary extensions path could rec- . .

. N . (WordPerfect to Word, for instance) would create massive
reate the problem of UNIX “flavors” all over again.

delays and reductions in office productivity?

Transaction SecurityBrowsers and servers are being of- . .
. . . . ... Java: Sun Microsystems developed a web browsing tech-
fered in new revisions with key/lock encryption capabilities
nology called HotJava. It adds support for Java applets,

to enable secure commerce over the Internet. This means . . . .
. ) . . ) . . executable programs written in Java, a new object oriented
credit card information will be indecipherable if data are

intercepted over the Internet. Each team of companies language designed to solve a number of problems of mod-

wants its proprietary encryption algorithm and user identi- ern programming. With Java, you can create interactive
fication implementation to become the de facto standard. Figure 9.2
HTML Code Sample

» Microsoft and Visa.Secure Transaction Technology

. ) <HTML>

(STT) is expected in 1Q96. <HEAD>
<Title> China Internet Home Page</Title>
</HEAD>

» Netscape and MasterCardbecure Socket Layer (SSL)  <p><center>

is secure channel system, now enabled as part of the <body bgcolor="#ifff" text="000000">

) ! . <img src="logo.gif">
Netscape browser, which makes whatever is sent during a<p>
. . , <H1>ChinaNet - China Internet Home Page</H1>
session encrypted. Secure Courier, also Netscape’s, en-  <n3>(Computer Network Center of Chinese Academy of Sciences)</h3>

: H H <pP>
crypts only a field within a document such as a credit card <img sro="imagesfrainbow gif' >

number. </center>
<p>
<h3><dd>ChinaNet is a nation-wide Internet in<strong> <A HREF="china.html"> China
« IBM and MasterCard.Under development is IBM's (china home page)</strong> </A>, based on the World Bank
. supported project NCFC (The National Computing and Networking
Internet KEyed Payments prOtOCOI ('KP)- Facility of China). A 64Kbps dedicated link connects the ChinaNet, via

Sprint International's router, to The NSFNET which is the main body

. . . f The Int t. Therefore, The ChinaNet is the Chi rti f Th
« Terisa. SSL/S-HTTP toolkit creator Terisa enables the  Gobel intornathas o o e &hina portion o The

. . L <p>
browser companies to develop pl’OdUCtS with SECUI’Ity in <center><A HREF="http://www.cnc.ac.cn/china.html"><h2>Great China (

their product. S-HTTP encrypts http documents only. Da4 Zhong1 Guo3) Home Page </h2>
, i ="hong/i chi gif* ></a></cent
Open Market's servers support both. T Loy magesichinamap.git ><faz<fcenter=<p>

Source: Computer Network Center of Chinese Academy of Sciences
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programs, independent of the server software, that run on phone, but not that bad. This technology is in its formative
any client computer. Netscape LiveWorks is a scripting  stages, but is very appealing because there is no time limit
language available in Navigator 2.0 based on Java intendent distance charge, only a connect charge from an ISP.

to create interactive multimedia applications on-line.
Computer-to-Telephone Telephonew technologies also

Virtual Reality Modeling LanguageVRML is a standard enable computers to initiate calls to regular telephone. One
similar to HTML which is used to allow development of 3- service by IDT, a company with Internet access in most
Dimensional multi-user “Web” sites. Leaders in states in the U.S, allows a long distance call at about 1/10
VRML authoring include Caligari Corp., Silicon Graphics, the cost charged by the traditional carriers. Its service
Virtus Corp., and Chaco Communications, Inc. Justas works by leveraging a call-back feature in its network cen-
Netscape’s early lead in browsers allowed it to offer en-  ters and integrating telephony switching. The Free World
hanced HTML tags, Worlds is attempting to offer the de- Dialup Project (FWD) is a non-commercial venture now in
velopment community its own version of VRML called beta testing. It expects to offer full service in early 1996,
VRML+. Currently, World’s VRML+ can be seenin ac-  available for free but restricted to non-commerical use.
tion on the Worlds Chat service available on the Web for Though few details are available, the group will enable
free. computer-to-telephone communications.

Until the past quarter, deliverirrgal-time audio and Censorship
video over modems has been impossible. About three

months ago, Progressive Networks made available for In-
ternet downloading a product called RealAudio. This pro-

Governmental mandates such as censorship may increase
the overhead required to operate an ISP and OSP. If cen-
sorship, in any form, is mandated, costs may rise, and the

pr_letaw software system_ consists of server software apd _ attractiveness of the system may diminish. It seems certain
client software. Sound files are converted to RealAudio fllethis issue will come up over and over again, and it will be

format and put or'l to the serve.r, which gan be retrieved Ovearrgued in court after laws have been tested.
the Internet and listened to using the client software. The
effect is that using modems as slow as 14.4 kbps, AM-radigontroversy surrounds the issue of pornographic images
quality broadcasts can be listened to in conjunction with a and “indecent” material on the Internet. The Senate’s tele-
sound card as they are being downloaded on the client stacommunications reform bill contains a rider that prohibits
tion. Xing Technologies has also released StreamWorks, on-line distribution of “indecent” material to minors, and it
which allows real-time playback of audio and video. Xing is punishable with fines up to $100,000 and jail terms. The
uses an enhanced MPEG digital compression systemto  House version of telecommunications reform bill makes
permit real-time video playback. strong recommendations that technology shall be developed
, to ensure that indecent material does not make it to the eyes
Computer-to-Computer Telephonyelephone-like capa- ¢ inors 1t is not clear exactly which bill will pass, or

bilities over the Internet are also emerging. VocalTec “what the compromise will be when the two are melded to-
makes software lcalled Internet Phone; CyberPhone was f'rattether, but any bill addressing indecent material is likely to
released on April 13, 1995 by Matt Krokosz and Greg Fo-

glesong (now known as CyberScience); Camelot makes
NetPhone; and Electric Magic makes a Macin'Fosh .teleph— as ISPs and OSPs grapple with how to comply with the
ony software called NetPhone. Several other individuals mandates.

and companies, Camelot and Quarterdeck, have developed

similar software. Generally, two callers using the same  QOther social issues involving community standards, social
client phone software can use a sound card with a micro- policy, privacy, and other legal issues will also arise? How
phone to conduct voice conversations with each other. In wjll the emergence of a new anarchistic medium affect so-
most cases they must be connected to an IRC or function- ciety? How will government deal with equal access to In-

ally similar server or a specialized Internet phone server. ternet facilities? How will the law deal with the “big
Voice quality is considerably worse than a regular tele brother” aspects of the Internet?

create new business opportunities. There may, however,
may be a slight slowdown in the growth rate of the Internet
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Old Media Resistance too much; rather, we expect them to do battle with the

In general, existing players that distribptducts traditional telecom providers who own the physical plant.

(publications, retailers)nformation(radio, television), and
connectivity service@elephony, carrier-based data con-
nections, X.500 systems, Lotus Notes systems) through
traditional means may attempt to thwart the activities of
newer players using the Internet. Resistance may come i
the form of lobbying (especially for telephony and televi-
sion), and cost-cutting (retailers, publications). We would
expect new, large-scale retailers or distributors to cut out
the middle-man, so to speak. Information flow will change
in favor of the Internet distribution model and the individ-
ual.

Administration of the Internet is now shared between the
government and companies. As the government pulls
funding almost completely by April 1997, commercial en-
tities will be picking up the slack. Internet operation is
Nshared between the companies that operate the backbone
(MCI, Sprint, PSINet, UUNET, ANS, Net99/AGIS), the
CIX, NAPs, and some government-funded operations cen-
ters. As the NSF reduces funding, private companies
should have near-complete control over operational deci-
sions by 1997.

Technical issues are handled in two ways. First, the Inter-
net Engineering Task Force (IETF) is the technological
Proprietary online services compete with the services availentity that attacks problems that face operation and con-
able from the Internet. These services are integrating IP- struction of the Internet, such as the new version of Internet
based content on their sites, but the OSPs are likely to conprotocols, IPng. Other technology forums, such as the
tinue to provide significant competition (in part, as they  ATM forum, also represent commercial interests by allow-
embrace the Internet). Eventually, we believe all services ing company representatives to participate. Second, a sin-
will offer IP-only service. Microsoft's announcement that gle company may innovate with more effective networking
MSN will be available from anywhere on the Internet was aand computing products. Vendors may introduce products
strong step in this direction. We believe that down the which revolutionize certain aspects of the Internet. Many
road, ISPs and OSPs will not be fighting among themselvetechnical issues are addressed by the security products and
more efficient networking devices made by such companies.

Competing Networks
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Chapter 10: Competitive Analysis

« In this chapter, we analyze the competitive positioning of various companies, and their Internet product offerings, spe-
cifically, in 16 key business segments related to the Internet. While the Internet market is still very new, we have attempted
to identify the companies that appear to be in the strongest positions, for now.

Data Networking Equipment: Cisco, Ascend, Cascade, U.S. Robotics, Livingston

Internet Security Equipment and Software Terisa, RSA Data Security, Raptor, Verisign
Internet Service Providers ANS/AOL, Concentric Network, @Home

PC, Server and Semiconductors Sun Microsystems, Intel

Telecommunications and Related ServicesMCI Communications

Telecommunications Equipment Cascade, Stratacom, Premisys

Applications

Software: Netscape, Microsoft, Intuit, Open Mark®#¥orlds, Vermeer, Progressive NetworRaper Sofvare
Enterprise and Networking Software Oracle, Informix

Internet/Online Consulting and Development I/Pro

Organization/Aggregation: America Online, Microsoft, Starwave

Information: [None yet]

Publication/Static: Wired Ventures

Publication/Interactive: Motley Fool, c|net

Publishing (Traditional): Knight-Ridder, Dun+Bradstreet

Transaction Processing and Financial ServicesCyberCash, DigiCash, First Virtual Holdings
Commerce: CUC International

Our analysis of the competitive forces and strategies tries toompanies that have converted part or all of their opera-

identify companies that will be the strongest beneficiaries tions to the online/Internet world. Initially, we believe, the
of Internet growth, businesses that have emerged or will infrastructure stocks will benefit, followed by software and
emerge as a result of the Internet's commercialization, andservices, then content and aggregation.

Table 10.1
Estimated Internet Market Subsegment Trends Over Next 5 Years

CAGR Rev. Subscriber  Capital Net Margin. Annuity, Replacement
Internet Market Subsegment Growth Based Intensity Levels or New Business Characteristics
Data Networking Equipment 40% No Medium 10%-25% Accelerating bandwidth demand
Internet Security Equipment and Software 85% No Medium 10%-15% Little except software upgrades
Internet Service Providers 100% Yes High 2%-10% Monthly subscribers
PC, Server and Semiconductors 25% No High 5%-15% Processor-related upgrades
Telecommunications and Related Services 20% Yes High 2%-7% Monthly subscribers
Telecommunications Equipment 30% No Medium 8%-18% Accelerating bandwidth demand
Application Software 50% Maybe Low 10%-25% Yearly upgrades, perhaps
Enterprise and Networking Software 60% No Low 20%-25% Revisions
Internet/Online Services, Consulting, and Development 60% No Low - As needed or on contract
Organization/Aggregation 40% Yes Medium 3%-10% Monthly subscribers
Information 135% Yes Low - Monthly subscribers
Publications/Static and Publications/Interactive ~ 110% Yes Low 5%-12% Monthly subscribers
Transaction Processing and Financial Services 80% No Medium 10%-20% Per transaction
Commerce 65% No Low 5%-20% Per transaction

Source: Morgan Stanley Estimates
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Infrastructure

every computer connected to the Internet, and more ideally,

The Internet market for data networking equipment con- basic security functionality would be integrated into an op-

sists of the server side (ISPs, large corporate) and the clieﬁ{_at'ng system. Big players not cited in this chart include

side (consumers and small offices). Dominant suppliers orF'SCO’ Oracle, Microsoft, Digital Equipment, IBM, and Sun

the server side are Cisco (routers), and Ascend (call aggrelyllcrosystems, although all of these companies would lie on

gators). Challengers include U.S. Robotics, a leader in thed"e fa.r left-hand side of the chart because their !nternet
client side with modem pools and call aggregators; 3Com, security-related revenues are dwarfed by other lines of

LAN market leader with Primary Access call aggregators businesses’ revenues.

and Sonix ISDN products; and Livingston, Iead_er N _re- Companies that, for now, appear well positioned include
mote-access port shipments last year. On the client side, Terisa, RSA Data Security, Raptor, Verisign, Trusted In-
the dominant supplier is U.S. Robotlcs (modems and formation Systems, and Secure Computing. Over time,
ISDN), challenged by Hayes Micro (quems), Boca Re- many will likely consolidate. Companies can also develop
search (modems), Zoom (modems,), Xlrconj_(ISDN and 4o facto Internet security standards; Livingston’s RADIUS
PCMC_:IA m_odems). U.S. Robotics cor_np_ehtwe strategy ONig one such standard being adopted by other companies.
the client side has been cost leadership in the modem. Livingston is depicted in Figures 10.1 and 10.2 for its in-
volvement in both security (RADIUS) and remote access.

Data Networking Equipment

Internet Security Equipment and Software

Internet security is a rapidly developing, yet small, market. Internet Service Providers

On a small revenue base, market shares may swing W|Idly.|.hree types of ISPs are in the market today:

over the next year or two as new companies enter the mar-

ket and ramp up revenues. We believe market demand fok  pyre-playswho provide the service exclusively (e.qg.
security products will begin at the enterprise level, imple- UUNET, PSINet, Netcom, Concentric Network).

mented primarily at the server, and then move to the desk-

top. As this shift occurs, distribution of security products + OSPsthat have begun to offer Internet access through

will change. Ideally, security would be implemented at  their existing proprietary networks (America Online, Com-
puServe, MSN, IBM/Prodigy).

Figure 10.1
Data Networking Equipment
Competitive Analysis for 2—-3 Year Time Horizon

Figure 10.2
Internet Security Equipment & Software
Competitive Analysis for 2—-3 Year Time Horizon
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 Existing telecom companieshat have begun to address sence of significant signup fees, customers can switch pro-
this market (AT&T, MCI, Sprint, RBOCs). viders readily. There will also be competition from power-
ful substitute services, such as OSPs like America Online,
Efforts are also under way to providable-based connec-  compuServe, and MSN, that package Internet access. The
tions to the Internet. Cable Internet providers, like the ISPs also face suppliers with very strong bargaining power,
start-up company, @Home, seek to provide megabit per  though much more from data equipment vendors than from
second range speeds at consumer level costs. If this per- (glecommunications services providers.
formance is achievable, then leading cable-based systems
have a distinct advantage over more traditional, lower per-Over the long term (7—10 years), the ISPs must survive a
formance offerings. Concentric is unique among the largeconcerted challenge from online service providers (OSPs),
ISPs because it leases frame relay service from telco carrisuch as America Online, CompuServe, and MSN. The
ers, not leased lines. We estimate that frame relay-based OSPs’ offering of Internet access is a threat to, and a stra-
Internet services operate at a higher margin, say 10% bet-tegic bet against, the ISPs, such as PSINet, Netcom, AT&T
ter, than the publicly traded ISPs using leased lines. How-(BBN), UUNET (to a lesser degree because of the MSN
ever, they will be considerably disadvantaged if they sell affiliation), and others that offer access to the Internet only.
frame-relay (protocol-less) service. Concentric also has arirhe issues surrounding this competition involve primarily
advantage in its ability to connect the largest, most populathe following strategic issues: pjoprietary versus non-
bulletin board services in North America together. proprietary content and network, 2pilling methods, 3)

faster network access4) ubiquitous network access
The larger pure-plays, Netcom, UUNET and PSINet, have

similar financial models. Their goal is to build a nation-  Users may well access all cyber-services, OSP content and
wide or global network faster than their competitors. In theNeb content, via one of the following models:

future, today’s pure-play ISPs may be viewed as long-

distance telephone service resellers are today. There havé |SP-based system where all dial-ins occur through one

those that are nimble and efficient. today a traditional telecommunications service provider)

and content is viewed at various sites that we know now
Over the short term (2—3 years) the ISP marketplace will béoday as OSPs and Web pages, or
characterized by relatively low barriers to entry, implying a
relatively high threat of new entrants. There is strong ri- * OSP-based system where multiple dial-ins occur to

valry among existing firms in the industry; in the near ab- Vvarious providers of proprietary content, who also provide
access to other systems such as the Internet and perhaps

those of other OSPs.

Figure 10.3
Internet Service Providers

o . . . The implications for “Internet-only companies” of this
Competitive Analysis for 2—3 Year Time Horizon b y P

possibility are life-and-death, depending on which scenario

ultimately prevails —will users access the online services
and the Internet, the ISP or the OSP? The financial and
BBN strategic implications are farther-reaching than just for the
yg) Cop o Concentric ANS/ACL ISPs and OSPs themselves; they apply to companies that
8 N ariome have bet on or against ISPs or OSPs (like the exclusive
S T media deals), and on or against single OSPs. It is in this
31,3 PSINet context that we have chosen to categorize the OSPs as or-
% NETCOM ganization/aggregation companies (see below). Whatever
Z scenario prevails, we believe these networks perform the
£ spint mCI Portal task of presenting massive amounts of information in a
Communications formation coherent way to users.

Beneficiary of Growth in Internet——————— ™
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PCs, Servers and Semiconductors moved to make their product lines web-enabled. Any of

Beginning three years ago, we argued that the server side {ffSe companies could pose formidable competition. Mi-

client-server had been underappreciated and that growth crosoft NT (glong with Compaq servers) is gaining lots of
would return to large systems. Servers took off in 1995 momentum in the enterprise and the Internet server spaces.

) a0 .
with roughly a 30-35% sales galn: The pendulum has Commodity economics moving into the enterprise could
swung away from the PC dominating the industry and badf)egin to pressure server hardware venddgair long-term

towarld e_nte?rpr_ls_e comhpurt:ng. Thdeflevlel of computing scalable computing thesis is that commodity technology,
zomp e>r<]|_tyh|s rlslr:lg,r\]/v Ic ISI gpo or arge-system ven- specifically Intel's Pentium Pro and Microsoft's NT, will be
ors, which usually have solutions expertise. accepted as the building blocks of enterprise systems. One

éesult could be an explosion in server unit growth as prices
Internet and its corollary, private Intranets, allow more decline; another might be margin pressure on UNIX/RISC

work to be pushed onto the network, potentially resulting i crVer vendors. NT is gaining acceptance, and Ir.1te.l’s
a fat-server/thin-client world. Sun and SGI have made quad-board should become the new hardware building

waves with servers for Internet access and to host Web block.

pages. We believe larger servers will be required to SUPPOHL, 1o communications and Related Services

commerce and download applets as the Net matures.

Currently, Sun leads the market for Internet servers and The traditional telecom carriers today provide the base in-

commands mindshare. We estimate that Sun’s machines frastructure on which others build Internet value-added

comprise 32% of the Internet server base. service. AT&T uses BBN Planet’s service, for example,
which runs over several carriers, including AT&T and

We expect that Sun will continue to benefit from Internet- MCI.

driven growth over the next 2-3 years. Sun’s Java language

backbone service. It connects regional networks, such as

We see, however, two potential threats to Sun’s Internet  BBN's SURANet and NEARNet, and in general forms

much of the commercial Internet backbone. It also runs the
VBNS, the very high speed backbone that connects major
Increased competition from other server hardware vendorssypercomputing centers in the U.S.

Digital, IBM, and Hewlett Packard have aggressively

The Internet is proof that the network is the computer. Th

franchises.

Figure 10.4 Figure 10.5
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Sprint’s SprintLink service is second to MCI in traffic per- (in 1Q96). Stratacom has a solid relationship with AT&T,
centage. Sprint is strong in international connections. and should benefit from AT&T’s Internet infrastructure
Other players, competitive access providers such as MFS, spending; it is also making inroads with other buyers in the
provide some backbone service, such as Network Access frame relay and the ATM carrier markets as well as the
Points, and also provide backbone service to the ISPs. OSP/ISP market. Premisys also looks positioned to benefit
RBOCs are expected to enter the market in 2Q96. as the carriers move to provide Internet services. Introduc-
tion of PRMS’s integrated telecom service provider access
Cable operators, typically more leveraged than their tele- pa5 peen well timed to benefit from infrastructure build as

com peers, may be more constrained in capital spending Ofetworks allow more powerful Internet connections.

new projects. Cox has one of the strongest balance sheets

in the CATV industry, allowing it to aggressively deploy
data services.

Figure 10.6
Telecommunications Equipment

Competitive Analysis for 2—-3 Year Time Horizon

Telecommunications Equipment

For the traditional telecommunications carriers to build

more value-added service, more equipment will be pur- StrataCom
chased. These value added services include frame relay,
ATM, SMDS (Cascade and Stratacom) and dial-up services | bsC ,
. . . Communications Premisys
(Premisys and Ascend). For non-traditional carriers such Northern
as the cable multi-service operators (MSOs) and wire- Telecom ; Adtran
. . General
less/PCS operators to enter the market, hybrid fiber etrament Teleos
Scientific Atlanta Digital Link

coax(HFC) and digital cable products may be needed

Cascade

(General Instrument and Scientific Atlanta).

High Value-Add Prod

Though Cascade could easily have been placed under the
data networking hardware section, it sells mainly to the
telco service companies. Relative to its traditional telecom
equipment peers, more of Cascade’s products are Internet-
related — about 10-15% of revenues. Its products are also
for high value-added technologies, frame-relay and ATM

Beneficiary of Growth in Internet——— ™

This memorandum is based on information available to the public. No representation is made that it is accurate or complete. This memorandum is not an offer to
buy or sell or a solicitation of an offer to buy or sell the securities mentioned. Morgan Stanley & Co. Inc. and others associated with it may have positions in and
effect transactions in securities of companies mentioned and may also perform or seek to perform investment banking services for those companies.

119 of 322 JCMS - EXHIBIT 2008
CoxCom, LLC v. JCMS




10-6 MORGAN STANLEY

Software and Services

Application Software PC O/S, but in the Internet software market, the server

The potential for developing Internet software is huge, andsoftware V\_'i" t?e the basic building block, with W_hiCh all
other applications presumably must be compatible.

the market is crowded. Three types of companies are now ) _
developing such software: Netscape is attempting to wrangle the same type of strong-
hold as it becomes clear that the World Wide Web and

« existing non-Internet software companieshat have other Internet applications are becoming more useful.

begun to develop Internet applications (Microsoft, Quarter-

deck, Spyglass, Adobe), Netscape has an early lead; its useful proprietary HTML

extensions appeal to Web content developers, which en-
courages the use of these servers. Microsoft's Internet
Server initiative is similar to the Netscape approach, al-
though much less subtle, and its advantages in bundling its

 existing Internet software companiegFTP Software,
Netmanage, Frontier Technologies, Intuit), and

* new Internet software companiegNetscape, Open products with Windows NT could, over time, prove insur-
Market, Vermeer, Worlds, Progressive Networks, In- mountable for competitors. Much as we have seen with
terVista, Paper Software, Connect). DOS and Windows, an early lead in an operating-system

may last as long as a decade if others standardize on the
Many companies with established lines of non-Internet application.
software have been rather slow in responding to the threat
of the Internet, we believe. New companies that have in- Areas of software development focus @rowsers, Serv-
corporated solely to develop Internet software appearto  ers, Development Tools, and specialized applications
have taken the early lead. (like agent software). We expect development of Internet
software parallel the course of PC software, and further-
We believe one of the keys to owning this marketis the  more would not be surprised if there were only a few key
Internet server platform. Microsoft has demonstrated that p|aye|'s towards the end of the improvement Cyc|e_ We also
in the PC world, to own the operating system is to be king.see signs that the evolution may not take as long, at least in
There is technically no operating system analogous to the

Figure 10.7 Figure 10.8
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part due to the openness of the Internet, which combines Figure 10.9

the best of most computing platforms (DOS, Windows,  Internet/Online Consulting and Development

Mac, UNIX, and even mainframes). Competitive Analysis for 2—-3 Year Time Horizon
Enterprise and Networking Software

We believe Oracle has shown leadership in the enterprise EpS

software market segment. As shifts in computing move in Pro
favor of servers and networking, as we are seeing with the &

wide acceptance of the Internet and intranet models, this é oKS Network
larger company should benefit. Oracle has identified itself % Group . Solutions
with the Web and has gained more mindshare, announced3 E%%i‘;i' Interse
more products, and poses more a threat to the traditional $ Crg/sp SO'”t:ZT:met NetCount
companies in the applications software segment than its < Media
traditional competitors. Oracle has demonstrated thatit & Sevices  Webrack
has a high value-add product, and its product announce- -

ments strongly imply its revenues will benefit as the Inter-

net and intranet phenomena grow. The Internet server Beneficiary of Growth in Internet—————*
market appears to be all incremental opportunity, allowing
Oracle to manage unstructured data as well as its tradi- Internet/Online Consulting and Development

:lonhal sltructure(i (tj)aiaci |nf0’;T]IX hat?] done EITOStbaS T_UCh Although this is a rather small market today, we believe
echnology work but doesi't have the marketing boost, Wy, o+ as more companies embrace the Internet as a critical

expect this to change soon, however. Sybase seems furth?’ﬁeems of doing business, the demand for Internet (and net-

behind the curve in this area. working) consultants and developers of Internet content

Some enterprise software Companies (e_g_, Systems man- will blossom. HiStOfica”y what we have seen in this mar-
agement companies like CA or BMC software) should ket is an opportunity for small groups of consultants, not
profit from the incremental complexity of distributed com- sizable enough for public investment. However, the oppor-
puting. Development tool vendors could be more at risk agunity is sizable. Currently, two public companies are do-
popular development tools get distributed freely over the ing this type of work, and neither is a pure play. Another
Web by vendors looking to create a standard and sell backinteresting company, Network Solutions, which has devel-
end services. The burden will be on development tool ven-Oped a strong knowledge-base by running the InterNIC
dors to add value around Java for Web-based apps. domain-name registration system, is beginning to Ieverage
its core strengths in Net management to perform corporate
Packaged application vendors like PeopleSoft or SAP are ipyranet consulting. For small-to-medium sized businesses
neutral territory initially, but we expect those slow to ex-  atempting to generate advertising revenues from their web
ploit the Web, just as those that were slow to client/server, sjtes or generally trying to quantify site usage for marketing
will begin to lose some market share this time next year. purposes, we like the focus I/Pro has on the question, “How
The database vendors stand to profit from a shift to more -5 we know the number of visitors to a home page?” The
server- and network-based applications; intranet applica- so|ytion works, in our view, because I/Pro is establishing

tions normally access internal business systems already jtself as a credible third party with its affiliation to Nielsen.
running on relational databases.
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Content and Aggregation

Organization/Aggregation « Bargaining Power of Customers While customers can

When boiled down to the most common denominator, OSP%W”Ch providers readily, they become familiar with key-

do something very similar to the top Web search sites: the§trOkes and offerings of a proprietary interface.

organize and aggregate vast amounts of information. We

beheye that Yahoo, Infoseek and Lycps compete W'th strong, but the common threat from Microsoft has caused

Amerlca (_)r_mne, CompuServe qnd Microsoft for this func- some cooperation among the leading providers.

tion, and it is the Web search sites that make the Web, and

hence the Internet, tolerable and semi-navigable. Also in' America Online’s strategic focus is on service differentia-

this space are the software engines that allow Web searchtjon, as befits the easiest service to connect to and to use.

sites to be developed. The Web needs better search, or- CompuServe’s focus is also on service differentiation,

ganization and aggregation tools and sites. power users and business users who need premium services
] such as obscure news feeds and databases. Microsoft is

Strategically, the OSPs have an advantage, because they going after new users who would not have otherwise at-

are alreahdy orga|_1|2|r|19 mformgtlr?n thlat ha_sfbeen f_'l' tempted to go online. We anticipate a shift in strategic
tered. The Web is cluttered with useless information, and focus in the future that will be on service differentiation,

unfortunately the current Web search sites only assist in namely on providing Blackbird-compatible content pro-
mining the useful from the useless information. We have Yuced by strategic providers
long way to go.

 Rivalry Among Existing Firms Within the Industry is

) ) ] ) Prodigy seems to be differentiating its service as the open
Like Web search sites, each of the OSPs has dlfferentlatedplatform one that is HTML-based. Users can view Prodigy

|tself. A.\merlca Onlme_ls :nown as t:e“frlendly, eaiy-to-gs%omem and Internet content using a non-Prodigy browser
se_rwce, CompuServe IS nqwn as the “power user S€NVIC®ch as Netscape. It appears the Delphi strategy is to drop
Microsoft's MSN will be available on the Internet shortly the Delphi name, repackage as an all-HTML system, and
but will likely retain many of its online service characteris- rename together’with MCI and News Corp.’s service’ and

es: customlgable mformatlon,.um'qu'e content, and p0|r?t- content. In doing this, the service will be differentiated as
ers to worldwide content. Prodigy is in the process of rein-

venting itself with a new web-oriented interface, while Del-
phi was rolled into MCI/News Corp. Internet Ventures in  gigyre 10.10
late 1995. Further complicating matters, in February MCI Qrganization/Aggregation

announced a partnership with Microsoft. Several forces Competitive Analysis for 2-3 Year Time Horizon
affect the competitive environment:

. IIThreat of New:nggntﬁ. MSN (and Microsoft gener- Compuserve/ America Online
H&R Block
ally) represents the big threat. cl Vicrosoft
%]
i ; Q The StarWave
» Threat of Substitute Products or Services Internet = WELL
. . . 8 | Delphimcl CMG
Service Providers and Web search sites pose a threat as CI@— Info Individual
tomers want to explore the Internet. Online service provid-3  progigyisears Services Vahoo
ers are responding by offering links within their services to ff-) InfoSeek
the Internet and direct Internet service. = |Minitel/France
> Telecom L
= ycos
» Bargaining Power of Suppliers Online service provid- %’
. . . McKinle:
ers deal with dominant suppliers, many as sole-source Group Y
suppliers. Servicing the equipment of multiple manufac- MetaCrawler
turers in an ISP network may be expensive. Beneficiary of Growth in Internet—————*
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Figure 10.11 Figure 10.12
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an open platform to which Internet users can access vast (and patented) search engine, resulting in a more reliable
amounts of content. and valuable display of information.

AOL is the leader in the OSP space, in our opinion, as it Publications/Static

has the greatest number of users, has been attracting USCiStatic publications, as we have defined them in this report,
at a_ faster rat_e than others, a”?' has a broad blend of CONtERE those that do not change after initial publication or on-
easily accessible from the service. Starwave, a developer line posting. This would include magazines and online
and maintainer of content, holds a leading position in the magazines. An interactive “publication,” by contrast, is
Internet-based organization/aggregation space. Starwaveé%nstantly changing, like a valuable and highly-moderated
benefitting by affiliating itself with early adopters and is chat session.

gaining mindshare as a content aggregator. It now has

ESPN signed up, and including its other sites, it is among Currently, we believe Wired Ventures has established

the busier sites on the ‘net. strong mindshare in its online produliptWired and in
) its printed productWiredmagazine.Wireds focus is ori-
Information ented toward cutting-edge applications, trends in the tech-

There are few “pure” information providers devoted exclu- nology industry, and in its editorial style captures the atti-
sively to the Internet. Two companies feeding information tude — and attention span — of the demographic bulge on
that is not particularly formatted or sorted are Data Broad- the Internet: the young and the technology-oriented. Over
casting Corporation and Desktop Data. DBC's strategy time, we believe more popular subjects such as sports and
appears to be tied very directly with the Microsoft Network, news will become more compatible as demographics
where it has a site where users can get financial informa- change, but for nowiredhas the market.

tion and news. Desktop Data provides feeds to corporate

accounts. Considerable market development is necessaryPublications/Interactive

before we can identify the leaders. Interactive publications are those that are available in an
we h laced Individual. | ot ation/ online or Internet environment only. These often highly
& have placed Individual, Inc. in the Organization/- original, specialized publications offer rich content avail-

Aggregation category because its search engine is a Slightlele only in a service, like a chat forum, that is moderated.
more value-added system that utilizes a more sophisticate(;}hus far, we have only seen one that we consider useful

and differentiated from other chat groups: Motley Fool on
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Figure 10.13 Figure 10.14
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America Online. Coming in second in our ranking is c|netfinancial services generated by the Internet and online
which, though somewhat less interactive than Motley Fool,services. According to an October survey by the Times

is clearly taking a leadership position focusing on the com-Mirror Center for the People and the Press, only 8% of In-
puting industry. It is heavily promotional of its 'Net offer- ternet users made an online purchase within the last month.
ing through other media, including the sides of city buses, Of those who shop online, 90% purchase with credit cards.

on billboards, and everywhere else. Those buying on the 'Net spent little time fretting over the
o - security debate: 42% said they were “not at all” concerned
Publishing (Traditional) about security risks associated with their purchases, 40%

These companies are in such early stages in the develop- were concerned “a little,” and 17% said they worried “a
ment of online and Internet content that it is very difficult lot.” Considering these results and how few people are
to tell which have a competitive edge. Low-cost publish- making regular purchases on the "Net, a major incident is
ing, in fact, permits consumers to construct their own Web probably needed for this market subsegment to take off.
sites at about $5 per month (see CompusServe’s pending

service). We believe it will in time, but currently only a few compa-

nies have succeeded in gaining mindshare. These are

Dun+Bradstreet has shown some corporate interest in its DigiCash, CyberCash and First Virtual. Though each en-
Nielsen service by surveying the ‘Net. Among newspapers2bles cyberpurchasing in a slightly different way, we per-

in our view Knight-Ridder is one of the furthest along in ~ ceive their opportunities to be roughly the same — they are
developing an Internet strategy. It is developing on- all in a race to become the de facto standard. Time will

line/Internet-oriented offerings including its Mercury News tell.

Center and NewsHound, as well as the Internet-availability

of many of its regional newspapers such as the Detroit Fregommerce

Press and Miami Herald. It also has a joint venture with Commerce is in its early stages on the Internet and online

Landmark Communications called InfiNet, which should services. Flowers have sold the best because they're easy.

make newspaper-oriented offerings available in mid-1996. Setting up shop is getting easier and cheaper. Those who
master the model early and become frequently visited sites

Transaction Processing and Financial Services may have some advantage versus other competitors. These

A very young industry is forming as a result of the demandappear to be CUC and Internet Shopping Network/Home
for remote purchasing, transaction processing, and new Shopping Network.
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Competitive threats to all commerce companies include type. Andersen Consulting demonstrated one such on the
intelligent agents: remotely operating software code that Internet, and the sites to which it was programmed to go
can be launched to seek products on the Internet, find low (eleven Compact Disk Internet retailers) blocked its access
prices, and report back to the computer that initiated the a few days after it was released. We anticipate this tech-
request. Currently there are no robust applications of this nology will have a strong effect on commerce in the future.

Figure 10.16
Commerce
Competitive Analysis for 2—3 Year Time Horizon

Figure 10.15
Transaction Processing and Financial Services
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Chapter 11: Company Descriptions

« Existing and emerging companies, both public and private, are embracing the Internet as a new means of accelerating
growth and brand equity.

« We have identified 16 unique Internet market subsegments, comprising three major categories:

« Infrastructure —Companies involved in data networking equipment; Internet security equipment and software; Internet
service providers; PCs, servers, and semiconductors; telecommunications and related services; and telecommunications
equipment.

« Software and Services Sompanies in application software; enterprise and networking software; and Internet/online
consulting and development.

« Content and Aggregation -Sompanies in organization/aggregation; information; publications, whether static, interac-
tive, or traditional; transaction processing and financial services; and commerce.

In this chapter, we list a variety of companies that are in  comprehensive (especially for the rapidly growing list of

businesses that are, or will be, affected by the ramp-up  information and content providers), we have attempted

of the Internet. Our presentation follows the format in our to list companies that have a lot to gain or lose from the

introduction: companies involved with Internet infrastruc- development of the Internet. We've also included a lot

ture, Internet software and services, and Internet content of Internet-specific start-up companies One thing is

and aggregation (companies are listed in the following ta- certain: the companies that seem appropriate for the fol-

ble). lowing list today will look very different one year from now
(we have also included other interesting companies in our

Many of the companies in this section don’t yet have sig- «cqg| Sites” chapter). We list the URLSs for all companies,

nificant businesses related to the Internet, although all of 54 stock tickers are given for those that are publicly

them are vying to develop Internet-related sources of reve-yraded.

nue. While our company list and write-ups can’t be
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Table 11-1
A. Internet Infrastructure Companies

1. Data Networking Equipment

Public Companies
3Com

Ascend Communications
Boca Research

Cisco Systems

Diamond Multimedia
Global Village

Motorola

Shiva

U.S. Robotics

Xircom

Zoom Telephonics

Private Companies

Hayes Microcomputer Products

Livingston Enterprises

2. Internet Security Equipment and Software

Public Companies
Information Resource Engineering

Secure Computing

Security Dynamics
TimeStep/Newbridge Networks
VASCO Data Security/VASCO Corp.

Private Companies
CheckPoint Software

Livingston Enterprises

RSA Data Security

Raptor Systems

Terisa Systems

Trusted Information Systems
Verisign

3. Internet Service Providers

Public Companies
Advanced Network Services/America Online

BBN Planet/BBN Corp.
IBM Global Network
iSTAR Internet

MCI Communications
Netcom Online

PSINet

Sprint

UUNET

Private Companies
@Home

Concentric Network Corp.
Demon Internet

IDT

InfiNet

Network 99, Inc./AGIS
Portal Information Network

4. PC, Server, and Semiconductors

Public Companies
Apple Computer

Compag Computer

Dell Computer

Digital Equipment Corporation
IBM

Intel

Silicon Graphics

Sun Microsystems

5. Telecommunications and Related Services

Public Companies
AT&T

Cox Communications
MCI Communications
Sprint
Tele-Communications Inc.
Time Warner
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A. Internet Infrastructure Companies (continued)

6. Telecommunications Equipment

Public Companies
Adtran

Cascade Communications
DSC Communications
Digital Link

General Instrument
Northern Telecom
Premisys Communications
StrataCom

B. Internet Software and Services

7. Application Software

Public Companies
Accent Software International

Adobe Systems
Camelot Corporation
FTP Software

Firefox Communications
Fulcrum Technologies
Hummingbird Communications
InContext Systems
Interleaf

Intuit

Macromedia

McAfee Associates
Medior/America Online
Microsoft
Navisoft/America Online
NetManage

Open Text

Netscape Communications
Premenos

Quarterdeck

SoftQuad Inc.

Spyglass
Ubique/America Online
Verity

WAIS/America Online

Private Companies
Ceneca Communications

CONNECT
CyberWISE

Edify Corporation
eShop

Frontier Technologies
InterVista Software
mFactory

Open Market
OpenConnect Systems
Paper Software
Progressive Networks
Spider Technologies
VermeerTechnologies
VocalTec

Wollongong Group/Attachmate
Worlds Inc.

8. Enterprise and Networking Software

Public Companies
Computer Associates
Informix

Novell

Oracle Systems
Scopus Technology

9. Internet/Online Consulting, and Development

Public Companies
CKS Group
Find/SVP

Private Companies
I/IPRO

Internet Media Services
Intersé

Logical Design Solutions
NetCount

Network Solutions

Web Communications
WebTrack/Caddis International
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C. Content and Aggregation

10. Organization/Aggregation

Public Companies
America Online

CMG Information

CompuServe/H&R Block

MCI/News Corp. Internet Ventures (including Delphi)
Lycos, Inc./CMG

Microsoft/MSN

Prodigy/Sears and IBM

WebCrawler/America Online

Private Companies
Architext Software, Inc.
Individual, Inc.
InfoSeek Corporation
The McKinley Group
MetaCrawler
Minitel/France Telecom
Starwave

The WELL

Yahoo Corporation

11. Information

Public Companies
Data Broadcasting

Desktop Data

12. Publication/Static

Public Companies
Mecklermedia

NewsHound/Knight-Ridder
ZDNet/Softbank

Private Companies
iGOLF

NetNoir

O'Reilly & Associates
SportsLine USA
Wired Ventures Ltd.

13. Publication/Interactive

Private Companies
c|net, Inc.
Motley Fool

14. Publishing (Traditional)

Public Companies
Dun & Bradstreet
Gannett
Knight-Ridder
McClatchy
McGraw-Hill

New York Times
Times Mirror
Tribune

15. Transaction Processing and Financial Services

Public Companies
American Express

CheckFree Corporation

Electronic Data Systems/General Motors
Enterprise Integration Technologies/VeriFone
First Data Corp./First Financial Management
HNC Software

VeriFone

Private Companies
CyberCash

DigiCash

First Virtual Holdings
MasterCard International
VISA International

16. Commerce

Public Companies
CUC International

Internet Shopping Network/Home Shopping Network
Spiegel

Private Companies
1-800-FLOWERS

The Electronic Newsstand
IndustryNet

PAWWS

PC Flowers
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Infrastructure

Data Networking Equipment

» Data networking equipment companies supply the building blocks for the Internet, as well as for other data net-

works. Simply, this equipment connects computers using wire, fiber, and telecommunications lines. There aren’t any large
data networking companies that supply only Internet equipment because, in general, the equipment can be used for a variety
of applications. Several types of equipment are essential to the building of the TCP/IP Internet system.

 First, there areouters, which direct incoming data traffic generated on networks toward its eventual destination and
account for many factors, including outgoing line status, traffic patterns, and cost of transmission.

« Second, when a user connects to an ISP or OSP via a modem or ISDN, anothea dellieggregator, or remote
access deviceanswers the user’s call and switches the session to a router or a switch, which allows the eventual connection
to the Internet.

 Third, primarily for larger ISPs and OSRsyitchesallow a provider to expand its network while still offering fast
transmission speeds with few delays between information requests.

» Fourth,modemsallow remote callers to use the existing analog phone system to connect to an ISP or OSP.

» Other data networking equipment, such as local-area networking (LAN) products (e.g., NICs, or network interface cards,
hubs, and LAN switches), have less applicability to the Internet space.

3Com (COMS; Santa Clara, CA; www.3com.com) — bilities will be announced for Primary Access products in
3Com is a leading networking hardware manufacturer, witli996. Sonix products are primarily client-side devices that
a diverse product line that includes LAN hubs, LAN net- allow branch offices and small offices to connect to corpo-
work interface cards, switches, routers, and remote accesgate networks and the Internet. Most Sonix products are
devices. Historically, the company’s core competency has digital dial-up (ISDN) devices. 3Com'’s router products
been in LANs and corporate internetworking; however, thehistorically have been used in non-Internet installations,
recent Primary Access and Sonix acquisitions have posi- such as corporate LAN-to-LAN connectivity, but it is likely
tioned 3Com to compete in the remote access and Internesome routing functionality will be integrated into Primary
marketplace. Although 3Com’s remote access and Inter- Access and Sonix products.

net-related products represent a relatively small part of total

revenue, they are important to the company’s strategic po_Ascend Communications (ASND; Alameda, CA;

sitioning with customers, as corporations rely more upon v'vww.ascend.com). —Ascend manufactures ar,‘d, markets a
3Com to provide a complete networking solution. Ilng of access.eqlljlpment for network connectivity over

switched public digital data services. The company’s prod-
Primary Access remote access products are used by carrieusts also support leased lines. The common denominator of
ISPs, and corporations to allow remote users to connect tothe many application areas served by Ascend's products is
networks, including the Internet. There is a reasonably  bandwidth management — making the most of switched
solid installed base of Primary Access products at several communications links while minimizing costs. Ascend
major carriers that provide dial-up access to data networksmakes access equipment that allows connectivity for a va-
including the Internet. Recent product introductions from riety of applications, including Internet access, remote ac-
Primary Access include a high-density chassis-based call cess, small-office/home-office, and video conferencing.
aggregator, which is being marketed to ISPs and carriers. Ascend’s newer products include central-site (MAX) and
We anticipate that routing and advanced switching capa- remote-site (Pipeline) products, which allow LAN inter-

This memorandum is based on information available to the public. No representation is made that it is accurate or complete. This memorandum is not an offer to
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connection, or single-user to remote network interconnec- (server) software. Traditionally, Cisco has been regarded
tion, over a variety of digital carrier services. as a router company; however, the company recently an-

A d's MAX has b deploved by 28 of th 301 nounced a new organizational structure consisting of the
scenas as been deployed by 28 of the top n- following business units: Core (routers); Workgroup (hubs,

ternet access providers (IAPs) to concentrate their SUbscri%'witches)' InterWorks (IBM); Access; ATM; and Internet
ers’ incoming dialed connections onto the Internet. The (software)’ ' ' ’

MAX has been particularly popular for this application,

since it can handle a large number of incoming connection€isco’s mission statement is to: “1) sell networks; and 2) do
(96), aggregate both analog and digital communications, anything else that promotes #1.” The company'’s three

and convert subscriber traffic into frame-relay packets for most recent acquisition announcements are: Grand Junc-
transport onto the increasingly popular private frame-relaytion, a supplier of Fast Ethernet and Ethernet desktop
networks of the IAPs. Ascend’s remote-site Pipeline, the switching products; Internet Junction (announced August
SOHO counterpart to the MAX, not only complies with 1995), a software company specializing in Novell LAN
digital communications standards but also links with the  connectivity to the Internet; and Network Translation

MAX. The Pipeline is also well-suited for use by Internet (October 1995), a developer of low-maintenance network
subscribers connecting to their ISP. address translation (NAT) and Internet firewall software

h _ _ and equipment. These three acquisitions should stimulate
Boca Research (BOCI; Boca Raton, FL; www.boca.org) Cisco’s growth in the end-market for Internet connectivity

— Boca designs, manufactures, and markets data commu-by supporting growth in Cisco’s sales of network equip-

nications, multimedia, and networking products to enhance;nent and software. In addition, Cisco’s acquisition of

the transmission of information on personal computers anq::ombinet (August 1995) increases its offerings to the

computer networks. Hardware products are augmented . otfice/home-office (SOHO), branch office, and Inter-

with software for use in such markets as corporate, con- .+ ..occ markets with ISDN products. Cisco also an-

sumetr, and small ofﬂce/home o_fﬂce. Current prodyct Cate ounced a strategic alliance with Nokia to provide ATM-
gories are: 1) data communications — fax/data/voice mo-

. . . . based voice/data networking solutions to Internet Service
dems; 2) multimedia peripherals for video, telephony,

. _ Providers.
sound, voice, and data; 3) networking — Ethernet hubs and
network interface cards; 4) videographics; and 5) in- Diamond Multimedia (DIMD; San Jose, CA,
put/output, interface device enabler (IDE), and multiport  www.diamondmm.com) —Diamond Multimedia is a de-
products. signer, manufacturer, and marketer of multimedia hard-

ware solutions for the personal computer, Power PC, and

Boca recently signed an agreement with Asian-based I\/lBFMacintosh professional and consumer markets. Products

Group to gain access to market opportunities in that 910N clude accelerators, sound cards, audio/telephony subsys-

In addition, the company announced a licensing agreemer}tems and multimedia accelerators and upgrade kits. The
with Midisoft, whereby Boca will bundle Midisoft's Me- company recently announced a line of integrated 3-D mul-

dIaWOI’!f[E iollechon 0; autdlo-sgnql tellepgone'-relatgd StOﬂ'_” timedia accelerators and believes its product to be the only
ware with Its own products. - similarly, Boca's products wi single-board solution offering such a complete set of fea-

be bundled with VocalTec’s version of Internet Phone. soft- tures. Additionally, Diamond is one of 24 vendors that
ware. Boca also plans to develop ISDN drivers for Win- plans to develop ISDN drivers for Windows 95.

dows 95.

In mid-October, Diamond bid to acquire Hayes Micro-
computer Products, a well-known modem maker, for $158
million. Subsequently, U.S. Robotics bid $7 million more
for Hayes, and the pending deals are still outstanding. As
of December 7th, Diamond Multimedia bid more for the
company, and on December 18, confirmation hearings are
expected in court. This is not a done deal. Shortly before
the Hayes acquisition attempt, Diamond acquired Supra

Cisco Systems (CSCO; San Jose, CA; cio.cisco.com) —
Cisco is the leading supplier of backbone routers on the
Internet, with an estimated 80%-plus market share. An
estimated 35%-45% of all of Cisco’s revenue is related to
the Internet infrastructure build-out. Cisco is also position-
ing itself to capture leading market shares in several other
Internet markets, including remote access and Internet

This memorandum is based on information available to the public. No representation is made that it is accurate or complete. This memorandum is not an offer to
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Corp., a lesser-known modem maker, for $56 million. Motorola (MOT; Schaumburg, IL; www.mot.com) —
Diamond'’s strategy is to compete with modem market-  Motorola has conveyed a vision that it plans to be a major
share leader U.S. Robotics. developer and supplier of system solutions for network

switching equipment over the next several years. Cur-

Global Village (GVIL; Sunnyvale, CA; rently, Motorola offers several Internet-related products,

www.globalvillag.com) —Global Village markets mo-

H is th cet.sh leader in Maci , ISDN terminal adapters, and cellular modems.
access. The company s the market-share feader in Macing, . company expects ATM communication protocol to be

tosh-bcom;f)z;t]lble fax/mo?ems ants?]ftwars. Rece?tl(yj/f the catalyst for a variety of future consumer services, such
nqm erotthe company.s products have e(_an POrteato s switched digital video, interactive multimedia, and tele-
Windows- and OS/2. Finally, the company is an Internet commuting

Service Provider — its offering, called GlobalCenter Inter-

net, is focused toward small and medium-sized businessesATM switches, configured as “edge” or “access” switches,
With GlobalCenter Internet, Global Village is basically a  will combine the functions of a Digital Loop Carrier,

reseller of UUNET’s service to consumers. By tapping intoAdd/Drop multiplexer, and ATM switch router, serving as
UUNET’s network, Global Village expects to offer custom- a gateway between the local- and wide-area networks. The
ers increased local dial-up services by the end of 1995.  next-higher layer of the network is the backbone of the
Global Village recently signed an agreement with UUNET system, very large switches configured as virtual path cross-
Technologies, allowing GlobalCenter Internet customers connects. At the highest level, connections between

faster and more sophisticated dial-up options. switches traverse optical fiber. Motorola offers OPTOBUS
parallel optical links for this purpose. It also offers a wide
selection of specialized communications chips for switch
control, signal processing, and the 100VG-AnyLAN next-
generation, high-speed LAN protocol. Motorola takes a
big-picture view of the requirements of the telecommunica-

www.hayes.com) —Hayes, a leading modem maker, filed tions infrastructure of the future, and it plans to have a

for Chapter 11 bankruptcy in late 1994 and has been in- technical solution to meet challenges on every link in the
volved in three separate merger discussions over the past System. Finally, the company will continue to offer and
year, with Boca Research in August, Diamond Multimedia expand a comprehensive array of wireless components and
in early October, and U.S. Robotics in late October. Each devices so that laptop, cellular phone, pager, and personal

time the bids have gone up, and as of December 7, Dia- digital assistant users can effortlessly go online and make
mond had raised its bid. convenient timely use of a seamless communications infra-

structure. Motorola also recently made an equity invest-
Hayes’ product line comprises modems, software, WAN  ment of an undisclosed amount in Terisa Systems, and will
products, and connectivity products. The company was take a seat on Terisa’s board of directors.
founded in 1978 and, after the PC emerged in 1981, Hayes
was about the only modem maker around. By the mid-  Shiva Corporation (SHVA; Burlington, MA;

1980s though, competition had heated up, and the pressuMWw.shiva.com) —Shiva develops analog and digital re-
grew strong by the end of that decade. In 1989, Hayes ac.mote access server products. These products allow remote

quired modem maker Practical Peripherals, and in 1990 USers access, via dial-up modems or ISDN terminal devices,
Hayes underwent a corporate restructuring consisting to centralized networks such as corporate LANs. Shiva

mainly of lay-offs. In 1994, the company experienced diffi-0ffers a variety of product lines, including NetModem,

culty with manufacturing its products, leading to a shipping-2nRover, and Integrator. These remote access servers
stoppage from chip supplier Rockwell in early 1995. operate under MS-DOS, Windows, Macintosh, and UNIX

environments and can be configured and managed using
Livingston Enterprises (Pleasanton, CA; Shiva’s Net Manager software. Shiva also operates an
www.livingston.com)— See discussion in the “Internet  OEM business, and recently announced the production of
Security Equipment and Software” section of this chapter. frame relay software intended to allow equipment suppliers

Global Village acquired KNX Limited in October 1995, a
U.K.-based provider of ISDN remote access products, to
address the demand for high-speed Internet access.

Hayes Microcomputer Products (Atlanta, GA;
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to easily add frame relay functionality to their products. In cabling modems to an external PAD, which is perhaps most
a move to offer a broader range of remote access productsapplicable to an Internet Service Provider; and 4) The Total
Shiva acquired Spider, an ISDN networking company, in Control Enterprise Network Hub chassis, which is used for
August 1995. dial-up local- and wide-area data networking applications
and can be configured with variations of channelized T1
cards, analog or digital modem cards, or gateway cards for
connections to Ethernet/Token.

Shiva’s partners include Hewlett-Packard, IBM, Microsoft,
and Nortel. The company recently announced a strategic
alliance with XcelleNet, a provider of connection-deferred

remote enterprise computing, intending to simplify and  Recent announcements by the company include: a letter of

improve the way remote and mobile computer users accesgtent signed with Bell Atlantic to bring an ISDN product

centralized information. to retail markets in the next month; a bid to acquire Hayes
Microcomputer Products; the acquisition of Palm Comput-

:Sb R_obotri]csl(UiRX; Skorie, ”f‘; wvx:w.usr.cczlom) _:]J'S'b ing, the maker of operating systems and application soft-
o.otlcs,t € ga |_ng supptier o a_na g m_o ems, nas e, Are for hand-held computers and communications de-
rapidly expanding its product offerings to include all as-

L . . .. vices; and the acquisition of ISDN Systems, a developer of
pects of remote network connectivity, including digital dial-

bilities (ISDN " hared _board-level ISDN and frame relay-based client-server prod-
up capabl ties ( ), mu t|-.user shared access communly, s y.s. Robotics bid in late 1995 to acquire Hayes and
cations servers, and enterprise WAN server hubs. Unlike

) i withdrew in February 1996.
many of its modem competitors, the company manufactures

many of its products. Modem offerings include: 1) the  Xjrcom (XIRC; Thousand Oaks, CA; www.xircom.com)
Courier, the high-end analog modem line; 2) the Sportster, _ Xjrcom is a manufacturer and marketer of networking
the low-end analog modem line; 3) ISDN-enabled versionsequipment. Xircom’s core business includes: 1) parallel
of the same modems, dubbed I-modems; and 4) Megahertéort LAN adapters; 2) PCMCIA LAN adapters; and 3)
PCMCIA modems. Shared access products allow multiplecombined LAN and modem adapters. Other product lines
users on networks to use the same resource, such as a faxflude PCMCIA modems, ISDN client products such as
modem. USR has two such product lines: the Shared Ac- |SA cards (and soon external terminal adapters), ISDN

cess Com Server; and the Shared Access Fax Server. Theggver PRI products, wireless LAN adapters, and multiport
products allow users on a network to call out to other net- modem cards for remote access.

works, such as the Internet.

Over the past year, the company has expanded its product
Every prOdUCt that U.S. Robotics sells could be used at line beyond the core busineSS, LAN adapterS, and in the
some place on the Internet. Due to the indirect nature of past two quarters has begun manufacturing operations in
product distribution, it is unclear what percentage of its  Malaysia. Expectations are that Xircom will come to mar-
products are used on the Internet. USR’s Total Control ket with new products in early 1996, such as PCMCIA
products, which in the early days would have been called |SpN/analog modems, PCMCIA 10/100 mbps ASIC-based

“modem pools,” are becoming a larger percentage of total Ethernet adapters, and ISDN terminal adapters.
revenue; when connected to a network, these products allow

remote, modem-using callers to call in to the Total ControlZoom Telephonics (ZOOM; Boston, MA;

product, which then connects the user to the network. To-www.zoomtel.com) —Zoom markets modems and

tal Control products are typically installed at larger corpo- fax/modems for Macs and PCs. The company produces a
rate LANs and at Internet Service Providers’ data centers. number of variations on its products, including internal,
The products include: 1) the Security Server, a PC-based external, pocket, and PCMCIA models, available as both
dial-up platform that provides secure remote access to thelandline and cellular send-and-receive devices. Zoom’s
Total Control Enterprise Network Hub Chassis; 2) Enter- products are distributed by retailers, distributors, and
prise Network Hub/6, a modular, software-configurable = OEMSs, and are also integrated into personal computer
integrated access platform for smaller hybrid networks; 3) products by PC manufacturers. Zoom is developing distri-
Integral X.25 PAD, which allows asynchronous dial-up ~ bution markets in Europe, Asia, and Africa and plans to
access to X.25 networks (like an OSP network) without ~ further develop and expand its product line.

This memorandum is based on information available to the public. No representation is made that it is accurate or complete. This memorandum is not an offer to
buy or sell or a solicitation of an offer to buy or sell the securities mentioned. Morgan Stanley & Co. Inc. and others associated with it may have positions in and
effect transactions in securities of companies mentioned and may also perform or seek to perform investment banking services for those companies.

134 of 322 JCMS - EXHIBIT 2008
CoxCom, LLC v. JCMS



MORGAN STANLEY  11-9

Internet Security Equipment and Software

» The No. 1 concern for information technology managers considering a corporate connection to the Internet is se-

curity . Despite the hype that surrounds this general phrase, the issue is real. There are many types of security to be con-
cerned about when connecting a network to the Internet. No single company currently addresses all of these Internet secu-
rity concerns, and there are more security concerns to be addressed that are not related to the Internet, such as internal se-
curity breaches to sensitive corporate information. We believe there will be rapid consolidation in this industry after an

initial introductory phase where products compete for market share, such that vendors develop or aggregate products to
create solutions that address most, if not all, security concerns for Internet connections as well as enterprise networks. Of-
ferings in the Internet security market are focused on the following key issues:

« First, transmission security,which can be resolved through encryption and virtual private networking;

Secondtransaction security, which can be addressed through encryption — typically bundled in software;
 Third, external security breaches through the Internet connectionyhich can be prevented through firewalling;

 Fourth,external security breaches from dial-up systems for remote usenshich are averted through user authentica-
tion schemes and one-time passwording that can be enabled with token cards; and

« Fifth, user authorization breacheswhich are solved in similar manner to external security breaches from dial-up sys-
tems for remote users.

CheckPoint Software (Rabin Gan, Israel; Redwood on computer networks and ISDN products used for high-
City, CA; www.checkpoint.com) —CheckPoint Software, speed digital dial-up access to networks. In effect, its pri-
primarily a firewalling company, offers a family of software mary product line is modems that perform encryption. IRE
products designed to provide integrated, secure solutions is a leading supplier of secure dial-up access products that
for the Internet. The company’s FireWall-1 product was allow secure transactions and communications over a re-
introduced in mid-1994. Primarily due to CheckPoint’'s  mote network link. Products include: the AX400, a secure
lead in bringing the firewall to market, the company has modem used by financial institutions, government organi-
established substantial relationships with resellers and  zations, and recently Internet commerce companies; Saf-
other technology companies, notably Sun. Features of  eNet, a family of products that began shipping in C4Q95
FirewWall-1 include: router control management (through that combines public and private key encryption technology
the FireWall-1 gateway, which controls network traffic to  for secure communications on the Internet; and other se-
and from the Internet and a company’s internal network); cure remote access and ISDN devices. SafeNet, through
full Internet connectivity with security; a dynamic Stateful the combination of data encryption and firewall technology,
Multi-Layer Inspection Module (the system that controls  allows organizations to use the Internet as a “private” net-
access to a company’s network while providing users secukgork, saving on the costs of leased telecommunications
access to all Internet resources and IP-based services); uskmes. The SafeNet product has three components: 1) Saf-
authentication; address translation; complete control over eNet/LAN, an encrypting firewall that combines encryption
all network communication; adaptability; transparency; andechnology with firewall filtering; 2) SafeNet/DIAL, a port-

protocol-independent software tools. able, pocket-size encrypting 28.8 Kbps modem, which gen-
_ . _ _ erates a new, complex password for each Internet session
Information Resource Engineering (IREG; Baltimore, and serves as a conventional modem when contracting un-

MD; Www'.ire.com) — Information Resource Engineering protected sites; and 3) SafeNet/CERTIFICATE CENTER,
(IRE) designs, manufactures, and markets secure remote \yhich manages SafeNet security products and services.
access and ISDN systems, which encrypt data transmissioggp, public and private keys are managed on a single high-
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performance workstation and conform with banking, gov- Livingston’s remote access products address both corporate

ernment, and IETF standards. Currently, the ISDN prod- and Internet connectivity. These include: 1) dial-in/dial-

ucts have no encryption capabilities, but the company ex- out communications servers with 10, 20, or 30 ports; 2)

pects these capabilities by the first half of 1996. communications servers with integrated router functions
that support TCP/IP and IPX routing over leased lines,

In September 1995, IRE announced that MCI had pur-  frame relay, ISDN, switched 56, and public switched tele-

chased over $10 million of the company's SafeNet Secure phone networks (PSTN); 3) dial-up routers, which consist

Internet products, to be delivered over a two-year period. of the Office Router, which provides TCP/IP or IPX con-

On October 10, IRE announced that Intuit Services Corp. npectivity from small-office LANs to corporate headquarters

would use its secure remote access products to protect fi- or the Internet, with one Ethernet port and two ISDN ports

nancial transactions in a state-of-the-art electronic com-
merce application available through Intuit's Quicken soft-
ware.

Livingston Enterprises (Pleasanton, CA;
www.livingston.com) —Livingston makes dial-in com-

munications servers (remote access), Internet firewall rout
ers (packet filtering), and RADIUS (remote authentication

and support for V.34 modems; 4) access routers for LAN-
to-LAN internetworking at T-1 or fractional T-1 speeds
with or without packet-filtering firewalling capabilities; 5)
network management software, included with all hardware
products; and 6) security software (or RADIUS), which is a
standard remote dial-up security technology jointly devel-

oped by Livingston and Cisco.

dial-in user service) security. The company’s products in- Rga Data Security (Redwood City, CA; www.rsa.com)

clude dial-in and dial-out communications servers (some

— RSA, a maker of encryption-enabling software, develops

with integrated routing), dial-up routers, and access routersjatform-independent cryptographic software. This soft-

It also offers PC client software, security software, and
management utilities to support these products.

As of December 1995, Livingston’s customers included

1,363 Internet service providers. Livingston’s most populal

product remains the PortMaster Communications Server.
In 1995, the company shipped 230,050 access ports. Us
a typical ratio of 10 subscribers to 1 port, Livingston’s
products were used to connect over 2 million users to the
Internet last year. This user count excluded sales of IRX
Access Routers sold through ISPs to Lan-to-Internet cus-
tomers.

In October, Livingston announced an ISDN product line,
using a new ISDN chip from AT&T that significantly re-
duces cost. The company’s work in developing the chip
with AT&T allowed it to receive quantities of the chip
months ahead of the general market. The ISDN product
line includes:

» a 5-port BRI module for the PortMaster 2E and 2ER;

ware is a de facto standard that enables many other vendors
to implement encryption technology within their products.
Although there is other encryption software available, such
as the data encryption standard (DES), millions of copies of
Rsa's encryption and authentication software are in use
worldwide. Since the 1970s, RSA has made encryption
ftware for software packages, hardware, and most re-
cently for Internet message encryption. RSA’s product
lines includeBSAFE a comprehensive cryptographic
toolkit for software developer3J]PEM, a toolkit for in-
teroperable privacy-enhanced messaging, such as local en-
cryption, electronic forms routing and approval, authenti-
cated software licensing and distribution, network authenti-
cation, and secure TCP/IP- or X.400-based applications;
CIS, Certificate Issuing System, which is RSA’s secure,
hardware-based certificate generation and tracking system;
RSA Securdopr disk and file encryption; andailSafe a
security overlay for DOS-based e-mail systems. RSA’s
technology is incorporated in many of the products from
companies described in this report.

n

« an ISDN office Router with BRI and an integrated NT-1 At the end of October 1995, RSA announced that its

for $1,195; and

« an ISDN PC ISA card with BRI (and NT-1) for $299.

authentication and encryption technology had been incor-
porated into Aquila Technologies Group’s Gemini product,
a fully authenticated digital video surveillance system for

secure, unattended monitoring. The International Atomic
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Energy Agency plans to install the Gemini system by the filtering mechanisms and active defense capabilities, it does
end of 1995 at nuclear sites across the globe to enforce theot allow unauthorized access from persons trying to access

Non-Proliferation Treaty. the corporate LAN from the Internet. The SideWinder
product is complementary to packet-filtering (firewalling)
Raptor Systems (Waltham, MA; www.raptor.com) — routers. The company has partnerships with Oracle,

Raptor, primarily a firewalling software company, provides cylink, Digital Pathways, and Net One Co. Ltd. (a Mitsubi-
network security products for the Internet through its inte- gp; corporation).

grated firewall security management software and services.
The company’s products allow networks (or even single  Security Dynamics (SDTI; Cambridge, MA;
computers) to be connected to other networks, including theww.securid.com) —Security Dynamics develops and
Internet, providing high levels of security for network re-  markets remote access security products used to restrict
sources and information. Using Raptor firewalling and  access to networks. The products employ a patent-
encryption software, Virtual Private Networks (VPNSs) can protected combination of smart card technology (SecurlD
be effectively set up “inside” the Internet, which allow Card) and software or hardware access control products
companies to use the public Internet to securely inter- (ACE/Server and ACM) to authenticate the identity of us-
connect branch offices and mobile users as if they were thesrs accessing networked or stand-alone computing re-
only ones using it — a significant connectivity cost savingssources. The company has a long list of licensees, as many
hardware and software companies have standardized upon

The company’s Eagle family of real-time network security gpy's remote access authentication products.
products is based on an application-level firewall architec-

ture that comprises a suite of modular software componentShe SecurlD Card and server software solution enforce the
and offers comprehensive Internet and LAN security for  use of one-time passwording each time a remote user logs
corporate enterprises and small businesses. Raptor’'s prodato a network. Because the password is used only once,
ucts are based on its Five Domains of Security model. Thigven if an eavesdropper has obtained the password, reusing
model describes how the products provide network securitythe log-in information will not allow network access. Each
for Internet, workgroup, mobile computing, and remote  remote network user must carry a SecurlD card, about the
office domains within the enterprise. Eagle products in- size of a thick credit card, which displays a new number
clude the Eagle Firewall (Internet security), the Eagle each minute. When logging into the network, which is
LAN/EagleDesk (workgroup security), EagleNomad running the ACE/Server software, the user enters a combi-
(mobile PC security), and EagleRemote (remote site secu- nation of log-in identification codes coupled with the one-
rity). Raptor’s products are compatible with Sun, Hewlett- time passcode displayed on the SecurlD card. The server
Packard, and IBM workstations. In addition, Raptor has then reviews this entry and allows or denies access. The
teamed up with Edify to deliver secure online interactive market for this type of product is potentially large, because
services. Raptor filed to go public in December 1995. people are increasingly working remotely.

Secure Computing (SCUR; Roseville, MN; Terisa Systems (Los Altos, CA; www.terisa.com) —
www.sctc.com) —Secure develops and markets: 1) fire-  Terisa Systems is a developer of security software toolkits
wall software and hardware servers; 2) one-time challengeand transaction security technology for application devel-
response authentication servers; and 3) secure network opers, allowing secure transactions over the Internet. The
servers, which allow computer networks at different levels toolkit employs RSA, SSL, and S-HTTP encryption tech-

to exchange information in a secure manner. The companyologies, which enable others to design these security fea-
markets to government and corporate users and employs tures into their software. Terisa’'s SecureWeb product fam-
over 160 engineers. The company’s firewall server pack- ily provides secure Web applications for commercial trans-
age is called SideWinder. It allows corporate users to con-actions over the Internet. SecureWeb toolkits support S-
nect LANs or corporate internetworks to the Internet, but HTTP, and Terisa has integrated SSL into its toolkits,
adds a level of security unavailable in non-secure servers. which support transaction security, payment modules, and
The SideWinder offers users on corporate LANs access to certification products. Customers include Bank of Amer-
Internet services; at the same time, using rule-setting and
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ica, CyberCash, First Data, MasterCard, OpenMarket, Trusted Information Systems (Glenwood, MD;
Spyglass, Spry, and Sybase. www.tis.com) —Trusted Information Systems (TIS) is a
maker of The Gauntlet firewall, which is sold both by
Terisa, formed as a joint venture between EIT and RSA  1rysted and many other partners. Other products include
Data Security, announced in September the completion of yjii-level secure (MLS) e-mail guards and e-mail security
its reorganization, in which America Online, CompuServe, products. Trusted’s MLS e-mail guard (TMEGTM-200) is
EIT, IBM, Netscape Communications, and RSA Data Se- the second product in a series of e-mail guards being devel-
curity have all become equity holders in Terisa to form a oped by TIS to meet Department of Defense requirements
business to develop a unified and consistent approach t0  or mylti-level secure (MLS) e-mail guards. These guards
Internet security. Under the reorganization, the six share- gim to achieve affordability, flexibility, ability to upgrade
holders have contributed investments or technology to with ease, and DMS compatibility. TIS/MOSS is Trusted
Terisa for the development of a suite of Internet security  |nformation Systems' implementation of MIME Object Se-
products designed to make it easier to provide and access cyyrity Services (MOSS). It is a security toolkit that pro-
secure information on the Internet. The online service  \jiges digital signature and encryption services for MIME
providers will also adopt and implement Terisa's technolo- gpjects. TIS/IMOSS can be used to protect sensitive and
gies. Terisa's SecureWeb toolkit products support both S- ncjassified e-mail for personal, administrative, logistics,

HTTP and SSL. Most recently, Motorola made an equity  procurement, finance, personnel, and medical communica-
investment of an undisclosed amount in Terisa, filling a  tjons.

seventh seat on Terisa’s board of directors.

VASCO Data Security (subsidiary of VASCO
TimeStep (affiliate of Newbridge Networks/NN; On- Corp./VASC; Lombard, IL; www.vdsi.com) — VDSI
tario, Canada; www.newbridge.com) —As a maker of develops and markets hardware and software products used
transmission security products, Time Step has developed g protect networks from external security breaches. These
hardware- and software-based encryption products that a"products can be used to protect a network connected to the
low the secure transmission of data from desktop to desktqgtemet, or a network with remote access devices and/or
across networks, including the Internet. TimeStep's pri- 4| aggregators. The company’s hardware and software
mary product family is called PERMIT, which, whenin- gecyrity products manage and protect access to a range of
stalled on workstations or network nodes, allows encryptedcomputer-based information resources. VDSI's patented
(secure) communications from the desktop or across the 5 proprietary products provide computer security, ex-
enterprise network, independent of the underlying networkianded user authentication (EUA), and virus protection
media, bridges, or routers. At the workstation, PERMIT  canapjilities. VDSI's product line includes Access Key I, a
provides access control, file integrity for virus protection, «gne.time” password generator that authenticates users
and transparent disk encryption. All PERMIT secure nodepefore granting access to a computer system or network.
components contain an industry standard SNMPv2 agent AgN-AMRO Bank in the Netherlands has utilized the
for in-band secure management, and can be controlled angompany's products since 1987 to authenticate users of its
monitored by the TimeStep Secure Network Management cash Management System, which allows bank customers to
System (SNMS). Products generally come in two types: 1)perform sophisticated transactions, including wire transfers
hardware systems, complete with processors; and 2) soft- ynattended by bank officials. Other features of the com-
ware applications, which run on the workstation. Depend-any's product line include comprehensive virus protection
ing upon the workstation capabilities and network configu- 5nq hard disk encryption, with simultaneous multi-level
ration, either software or a hardware “box” is installed at  45¢5 security, and access control. SCRAMBLE, an optional
each workstation, or a secure bridge is installed on the  fea1ure, allows data encryption for file transfers of sensitive
LAN, which is to be secured from other LANs. PERMIT  §ata over any network or public telecommunications sys-

uses standards-based encryption, including ANSI Data Entem. To date, VDSI has shipped over 250,000 software and
cryption Standard (DES) and the de facto RSA Public Key n5rdware access control products worldwide.

Cryptography. Newbridge Networks owns a minority eq-
uity stake in TimeStep.
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VeriSign (Mountain View, CA; www.verisign.com) —A digital marketplace to all consumers. VeriSign's goal is to
leader of digital authentication services and products for provide consumers, merchants, and corporations with the
electronic commerce and other forms of secure communi- confidence to conduct electronic commerce worldwide.
cations, VeriSign's offerings are divided into three lines of

business: 1) Public Certificate Services (also known as  Verisign is best known for its Digital ID technology, and in

“credential” or “letter of introduction” that certifies the Issuing Service. The initial service allows Netscape Navi-

connection between a public key and its owner); 2) Privategator 2.0 users to enroll and receive a unique Digital ID.
Label Certificate Services; and 3) Certificate Management VeriSign also announced a classification system for its

Products. VeriSign, founded in 1995 as a spin-off of RSA Pbrand of public identification certificates, defining four
Data Security, is working with its investors — including available levels of identity assurance. Investors in Verisign

Ameritech and VISA International — and its partners — include: Ameritech, Bessemer Venture Partners, Fischer

such as Netscape, Open Market, and IBM — to open the [nternational, Mitsubishi Corporation, RSA Data Security,
Security Dynamics, Terisa, and VISA International.
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Internet Service Providers

« Narrowly defined, an Internet Service Provider (ISP) is a company that offers consumers and corporations dial-up or
permanent access to the Internet. More broadly, we can include the “bulk carriers” of traffic, either Internet traffic or just
data. In the broader view, ISPs may also include Internet backbone providers, or companies that connect smaller ISP net-
works and may also provide access on the consumer or corporate level. Even more broadly defined, network (or data) serv-
ice providers are companies that lease telecommunications lines, such as T-1s and T-3s, or data network services, such as
frame relay or ATM. Looking ahead, it is likely that the three groups of providers will offer similar services, such as when
AT&T begins providing dial-up access to consumers, or when PSINet offers network service.

* In general, an ISP allows consumers, corporations, and other network service providers to connect to the ISP net-
works, which are in turn connected to an Internet backbone provider. 1SPs include Netcom, PSINet, UUNET, and
Concentric — there are more than 3,000 ISPs worldwideAn ISP may be a small regional network with, say, one to

twenty points of presence (POPs), or it may be a collection of large nationwide or worldwide regional networks intercon-
nected by others' Internet backbon&se primary value an ISP provides to a customer is local-call access (for dial-up
accounts) or short-distance leased-line access (for corporate/dedicated accountSignificant capital is being expended

by major ISPs to establish numerous POPs in major local-call areas to compel users to connect to the ISP networks. Many
ISPs lease their networks for non-Internet traffic as a public network service, including such services as frame relay and
X.25. The ISP networks may be owned or leased.

» Internet backbone providers connect ISPs’ regional networks using their high-speed (usually optical-based) networks.
Today, there are six major Internet backbone providers, of which MClI is the largest. The others are Sprint, PSINet,
UUNET, ANS (owned by America Online), and Network 99

» Network service providerslease “bulk” network capacity to the ISPs. ISPs, using their own networks or others’, in turn
interconnect with one another through peering and transit agreements. ISP interconnections are enabled by Internet back-
bone providersData network service providersoffer customers use of their network infrastructure. There are many types

of networks available on this basis; the most common Internet-related network types include X.25, frame relay, and ATM.
Network usage is measured in a variety of ways. Other leasable network resources include POPs, network operations cen-
ters, and maintenance. Network service providers are dominated by the traditional telecommunications providers, such as
MCI, Sprint, and AT&T, as well as competitive access providers Wiltel and WorldCom/LDDS. Non-Internet data network
service providers are described under the heading “Telecommunications and Related Services.”

@Home (Mountain View, CA; www.home.net) — megabit, switched data system. The @Home services will
@Home, a joint venture between cable giant TCI and ven- be offered via a high-speed modem attached to the user's
ture capital firm Kleiner Perkins Caufield & Byers, plans to computer through high-volume cable connections deliver-
provide high-speed data services to homes, businesses, amay information at speeds of 10 Mbps. The result is ex-
schools via hybrid fiber coaxial (HFC) technology to PCs. pected to be a vivid and fluid impression — received with-
HFC technology delivers both cable television signals and out waiting for the downloading of images.

data over a combined fiber-optic and coaxial infrastructure.

The company announced at the beginning of November @Home is also expected to feature a multimedia home page
1995 that Sunnyvale, CA, will be the initial market for the (& high-bandwidth media-like set of pages with the ability
launch of its services in early 1996. @Home will operate 0 guide the system into the Internet and to online services,
its own global network infrastructure that connects to the Such as America Online, CompuServe, Prodigy, and MSN),
Internet at multiple locations. This backbone will connect @s Well as a wide variety of local content from third parties,
information providers to regional data centers via a multi- including news, information, and community networking.
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@Home also plans to provide users with a customized Concentric Network Corp. (Cupertino, CA;

browser developed by Netscape. www.cris.com) —Concentric is a nationwide data network
service provider offering: 1) Internet access; 2) a proprie-

Advanced Network Services (subsidiary of America tary information service (CRIS); 3) a nationwide bulletin

Online/AMER; Ann Arbor, MI; www.ans.net) — ANS board system (BBS) network; and 4) access to Intuit's

is a major Internet backbone provider in the U.S. It was Quicken Financial Network (QFN). The Concentric net-

established by IBM, MCI, and Merit (a consortium of work is frame-relay based and uses AT&T’s InterSpan

Michigan universities), and later joined by Northern Tele- p5ckbone. There are currently 100 POPs to the network;
com. The company develops proprietary technology for thgpe company also offers an 800 service.
design, development, and deployment of large-scale, high-

performance WANs and private data network services,  Concentric provides connectivity for a wide variety of in-
providing Internet connectivity. As the principal architect formation and entertainment services, includiBBS Di-
of the NSFNet, ANS uses its expertise to deliver high-speerect — which offers links to dozens of bulletin boards na-
(45 Mbps), value-added internetworking solutions that medionwide; CRIS (Concentric Research Information Service)
the mission-critical requirements of a wide range of busi- — offering network games, forums, file libraries, and con-
nesses and organizations. ferencing; andnternet Services— providing complete
Internet functionality (via UNIX shell or dial-in SLIP),
Committed to advancing TCP/IP technology, ANS designs,indudmg e-mail, USENET news, telnet, FTP, IRC, and
engineers, installs, manages, monitors, and maintains na-wep access and authoring tools. Concentric recently an-
tionwide private corporate data networks over AOLnet, & nounced an alliance with Intuit to provide Internet access to
high-speed, large TCP/IP network. Customers can attach ,gers of Quicken for Windows through an upgrade route,
their networks to the AOLnet (formerly ANSnet) backbone itp pricing at $1.95 per month for one hour of use and
infrastructure to communicate with users on other net- $1.95 for each additional hour for low-use customers: for
works. ANS offers services in four general areas: 1) Con- high-use customers, the price is $9.95 per month for 7
nection Services; 2) Professional Services; 3) Enabling  hoyrs of access, plus $1.95 per each additional hour. Con-
Services; and 4) Security Services. ANS was acquired by cengric also has announced a strategic alliance with Amer-
America Online in January 1995 and is working closely jtech to help local telephone exchange carriers (LECs) in

with Global Network Navigator (GNN) to beta test America the .S, provide Internet access to rural customers, thereby
Online’s dial-up Internet service. Currently, a large por-  jjowing rural LECs to become ISPs.

tion of ANS's traffic is being used for Internet access via
America Online’s users through their access to AOLnet. BBN Planet (division of BBN Corp./BBN; Cambridge,
Note that in C4Q95, 40% of America Online’s traffic was MA; www.bbnplanet.com) — BBN (formerly Bolt Ber-
on AOLnet. ANS has 250 POPs. anek & Newman) is a research and development company
with several operating divisions. Most of its efforts are
AGIS (Apex Global Information Services; Phoenix, AZ;  focused on government-funded research. BBN Planet, a
www.net99.net) —AGIS is a global Internet backbone division of BBN, is an Internet service provider. BBN
provider based in the Chicago area. Net99 was recently pjgnet represents a small portion (less than 10%) of the
acquired by AGIS and competes with about five other backyyerall company revenue and has become well-known for
bone providers: MCI, Sprint, ANS, PSINet, and UUNET.  ¢onnecting many major universities to the Internet. BBN
Net99's competitive focus is price leadership, as its costs pjanet consists of the recently acquired SURANET
for leased-line connections to its backbone network are |eS§Southeastern regional network), BARRNET (Bay Area
than half of the historical rate for connections. The com- regional network), and NEARNET (New England regional
pany estimates it carries 15% of domestic and 12% of network). BBN Planet, thus far, has focused on corporate
global internet traffic. Through arrangements with other 5,4 university accounts and does not provide Internet ac-
carriers, such as LDDS/World Com, the company has oversess to consumers through dial-up connections. BBN
200 POPs for permanent connection (non-dialup) custom- pjanet is leading a cable-TV Internet access trial in the

ers. The company has 300 T-1 plus customers, including goston suburbs. BBN is also focusing on vertical markets,
Demon Internet and ATM Net.
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such as the educational market, through its relationship leased line to Demon and operates a dial-up service for
with Competitive Curriculum Corp., a division of Simon & Party members via the company. Demon also uses a Re-
Schuster Educational Multimedia Publishing. alAudio server. Demon completed a private stock issue in
October to a number of private investors and U.K. institu-
BBN Systems and Technologies, BBN's largest division,  tjons, including Apax Partners & Co., raising £5.5 million
performs contract research for corporate and government (US$8.64 million) of new capital. Following the issuance

accounts. In 1969, BBN was selected to develop and buildyf the shares (at £20 each, or US$31.40), the company is
the ARPANet; as such, BBN lays claim to being one of the \,51,ed at £26.7 million (US$41.9 million).

oldest Internet companies around. Ongoing projects in-

volve advanced networking, speech recognition and lan- IBM Global Network (division of IBM; Armonk, NY;

guage understanding, distributed collaborative systems, www.ibm.com/globalnetwork) —IBM Global Network is
educational technologies, sensor systems, and acoustics. the world’s largest integrated data, voice, and video net-
This division also builds large data networks for private  work. Approximately 25,000 businesses and over 2 million
companies and develops customized software and hard- individuals (including Prodigy subscribers) use the Global
ware. For instance, BBN recently developed a commercialNetwork as their Internet connection. IBM plans to offer
video router that works over IP networks. But BBN'’s core local dial-up access points to over 450 cities in over 40
business is R&D, and occasionally its new products and countries by the end of 1995, and access speeds are planned
software become the basis for a new operating division.  to be increased to 28.8 kbps soon.

This was the case with all of the current noncore operating

divisions: BBN Planet; BBN Hark (speech recognition); ~ ‘Local access points,” which are not the same as POPs, can

and BBN Domain (industrial process control software).  include POPs and VPOPs (the latter are the functional

The company owns 65 POPS and leases approximately 5g¢fuivalent to a “real POP” but require somewhat less capi-

more. tal investment through a provider’s arrangement with its
network service carrier). The carrier enables users in the

Demon Internet (London, U.K.; www.demon.co.uk) — VPOP location to call a phone number, which is paid for by

Demon Internet is the largest Internet service provider in the user as if it were local service (i.e., there is no toll).
the U.K. As of October 1, 1995, Demon had over 45,000 Once the call is initiated, it is switched to an actual POP at
dial-up customers (a 65% share of that market), including another location that has equipment, where the call is
consumers, corporations, and government agencies, and itompleted (the modem is picked up). Another type of

is acquiring subscribers at a rate of about 8% per month. VPOP is leased, in part or in whole, from another service
Demon also has one of the largest commercial Web sites iprovider. We estimate the number of IBM’'s VPOPs at
Europe, with over 75,000 files and more than 3.5 million about 200 to 250, bringing its actual POP count more in
accesses per month. The company offers: full, direct accesime with IBM’s competitors. In 1996, IBM plans to inte-

to the Internet via local dial-up from over 800 locations  grate ATM technology into the Global Network. IBM also
throughout the U.K.; a unigue Internet address for each  offers client access through its “Internet Connection” inter-
user’'s computer (allowing users to create multiple user  face bundled with OS/2 Warp (see the “PC, Server, and
names); access to all Internet newsgroups (currently over Semiconductors” section of this chapter).

14,000) via a local news server; access to files and other

information worldwide via high-speed international links DT (Hackensack, NJ; www.idt.com) —IDT is an Inter-
and an FTP server; and hundreds of lines for dial-up usagéet service provider with 272 POPs in 44 states that has

around the U K., plus private international leased lines to 'everaged its security call-back infrastructure to enable In-
the U.S.; and interconnections with all other U.K. provid- ternet-connected computers to contact telephones located in

ers. the local call areas of IDT POPs. This value-added service
gives IDT a temporary market advantage, as other ISPs

In October 1995, Demon announced that the Conservativedecide whether they want to invest in a similar infrastruc-

Party had become a customer (www.conservative- ture. The company has focused on providing low-cost In-

party.org.uk), posting daily press releases, details of Party ternet access. IDT filed to go public in January 1996.

policy, and campaign news. The Conservative Party has a
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InfiNet (Norfolk, VA; www.infi.net) — InfiNet, a joint developing a system with Okanagen Skeena Group, Ltd., a
venture between Knight-Ridder and Landmark Communi- major broadcasting and cable company in British Colum-
cations, provides Internet access in local markets nation- bia, to make Internet access available via cable lines.

wide and focuses on bringing newspaper publishers to the

Web to help businesses, governments, and others create d¥etcom Online (NETC; San Jose, CA;

online community. For consumers, InfiNet offers Internet Www.netcom.com) —Netcom is a worldwide Internet
access through a dial-up connection (via SLIP/PPP) or Service Provider with a proprietary TCP/IP network. The
terminal access through InfiNet's menuing system (for company is differentiated from most other companies focus-
systems prior to the 386 on PCs or the ‘030 on Macintosh)ing on consumer dial-up accounts by its competitive pricing
InfiNet offers Eudora (e-mail), Usenet newsgroups, FTP, and easy-to-use proprietary interface called NetCruiser.
Gopher, Telnet, WWW (Mosaic), and IRC. Its Basic surferNetCruiser offers a suite of Internet resource tools, such as
pricing plan includes 10 hours for $9.95 per month and $2€-mail, a Web browser, Usenet newsgroups, Gopher, and
for each additional hour; the Standard surfer plan includesT€Inét. The company has traditionally focused on provid-
100 hours for $24.95 per month and $2 for each additionafnd access to the individual consumer, but recently entered
hour. For businesses, InfiNet provides wide bandwidth ~ the small-business market.

connections, ISDN, dedicated SLIP/PPP accounts, dial-up . L . .
accounts, dedicated servers, domain registration and serv-Netcom entered into a partnership with Artisoft, a provider

. . of networking solutions to small businesses. In addition,
ice, UUCP, free technical support, home pages, network

. the company recently purchased PICnet, a Dallas-based
management, and training.

ISP. In July, Netcom announced an agreement with LDDS
InfiNet's Web site also offers: links to a number of neWspa_WorldCOm, the fourth-largest U.S. long-distance carrier, to
pers and news sites online (including the “San Jose Mer- provide WorldCom'’s customers with Internet access serv-
cury News,” CBS Eye on the Net, the “Philadelphia In- ices. Also in July, Netcom formed Netcom Business Serv-
quirer,” the “Philadelphia Daily News,” “Washington ices Group, further underscoring its intent to increase mar-
Magazine,” and the “Roanoke Times”); a complete mar- ket share in the corporate sector. Netcom recently agreed
ketplace area with links to numerous business, finance, 0 support NetManage’s Automatic Internet protocol for
shopping, and travel-and-leisure sites; the ability to searchonline sign-up of new Internet users. The company plans
or explore the Net; and a “cool site of the day.” Recently, 0 expand its operations into Canada and is considering
InfiNet signed a licensing deal with Spyglass, where the providing service in Europe, Asia, and the Americas. Net-
newspapers that work with InfiNet on their Web sites will ¢om has 210 POPs.

distribute copies of Spyglass’ Mosaic to readers. i i
Portal Information Network (Cupertino, CA;

iSTAR Internet (WWW; traded on Toronto Exchange; www.portal.com) — Portal is an ISP offering its Selector
Ontario, Canada; www.istar.ca) —Canada’s iSTAR In- software technology, an integrated suite of Internet appli-
ternet, a late-November 1995 IPO that recently purchased cations. The software can be easily customized to support a
three companies, claims to be the largest Internet access Variety of applications. Portal’s technology focuses on: 1)
provider in Canada. Purchases of several more companie§uStomer management (an account manager, registration
are supposed to close in the next few months. According t®anager, billing system, marketing intelligence module,

iSTAR, the company has about 35% of the Canadian accef§§uble tracking, and external interfaces that allow third-
provider market. party systems to be integrated with Portal’s internal sys-

tems); 2) data and information management (for content
iISTAR Internet was created in July through the merger of storage and maintenance); 3) communications (connectivity
NSTN with I*Internet Inc. of Ottawa. The merged com-  through existing relationships with SprintNet and Com-
pany is maintaining operations at NSTN's former headquapuServe Packet Network); and 4) client software (for easy
ters in Dartmouth, Nova Scotia, and has been increasing integration of network access). Portal’s partners include
staff there since the merger. iISTAR now has a base of  Apple, eShop, InterCon, MKS, NetManage, Netscape,
20,000 customers, including Toronto-Dominion Bank, Qualcomm, and Quarterdeck. Portal claims that The Portal
Digital Equipment Corp., and Molson Breweries. IStaris Information Network has the best worldwide coverage of
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any Internet Service Provider. According to Portal, itis  Tripod. Additionally, the company has expanded Internet
accessible through a local phone call by an estimated 95%service into Canada and the Pacific Rim; the latter will be
of the U.S. population because of its connections to a na- done through a joint venture with CLEAR Communica-
tionwide network of 1,100 local access numbers and tions, an Auckland, New Zealand-based telecommunica-
200,000 modems. In addition, Portal is accessible from thé&ions company, which will build an extension of the PSINet
public data networks of about 100 countries. The com-  network and provide Internet access services in New Zea-
pany’s coverage is accomplished by using eight of its own land. Service has also been added through a joint venture
POPs, leasing about 400 of CompuServe CPN network’s in Korea. PSINet will own a 45% stake in the resulting
POPs, and by letting users connect to up to 700 city loca- company, tentatively called CLEAR PSINet Ltd., with

tions using SprintNet. service expected to be available in the first quarter of 1996.

PSINet has 241 POPs.
PSINet (PSIX; Herndon, VA; www.psi.net) —PSINet is

a worldwide Internet service provider to businesses and, UUNET (UUNT; Fairfax, VA; www.uu.net) — UUNET
more recently, individuals. The company has differentiateds an ISP and consulting company focused mainly on busi-
itself by providing a unique frame-relay network that allowsness accounts, the largest of which is Microsoft. As a sub-
PSINet to offer services beyond traditional TCP/IP servicescontractor to Microsoft, UUNET provides dial-up access
The company is also an Internet backbone provider and over its network for Microsoft Network. UUNET focuses
leases network services from about ten different providers,on two types of customers, MSN and corporations, because
thus limiting its dependence upon any one supplier and  each group tends to access the network at different times of
affording the network considerable redundancy. Connect-day: During the day, corporate customers, primarily

ivity services include 28.8 kbps modem access, 128 kbps through leased lines, access the UUNET service, but their
ISDN access, and dedicated high-speed circuits for corpo-activity slows considerably at the end of the business day.
rate connectivity. PSINet offers varied Internet access so- As that usage slows, MSN customers, after they've arrived
lutions for businesses, ranging from full-time dedicated = home from work or school, begin accessing the UUNET
Internet connections (InterFrame), to low-cost, basic Inter- network. Thus, the UUNET network’s capacity is used

net e-mail and news services (UUPSI). The company alsoefficiently.

offers InterRamp, which is open Internet access for the in-

dividual. ISDN connectivity is available for PSINet's users,At the beginning of its relationship with UUNET, Micro-
and the company claims to be the only national Internet ~ SOft made a cash equity investment in the ISP, enabling
service provider to offer this service to individual users. ~UUNET to expand its network. Further expansion, appar-
Another unique, semi-proprietary interface is PSINet's  ently influenced by MSN's intention to become more
Pipeline. Pipeline’s pricing has tracked Netcom’s offering. 9lobal, occurred in October 1995, when UUNET an-
Therefore, PSINet offers two consumer Internet connectiv-nounced its plan to acquire Unipalm Group, the largest

ity options: Pipeline (low-priced, fewer features, easier to U.K. provider of corporate Internet services. Unipalm has

use); and InterRamp (higher-priced, more feature-rich, and® 1arge presence in Europe as well. UUNET is also an In-
focused on the “power user”). ternet backbone service provider, and in July announced a

deal with Global Village, whereby the latter would tap into
PSINet has a new distribution agreement with Creative ~ UUNET's backbone and offer smaller customers more local
Labs, under which PSINet’s InterRamp service will be dial-up services nationwide. UUNET also produces a fam-
packaged with Creative Labs’ communication equipment. ily of Internet security products, and through its Web host-
The company recently made two acquisitions: 1) Software ing service provides all of the hardware, software, facilities,
Ventures, a developer of Internet and general communica-maintenance, and Internet connectivity required to establish
tions software for Macintosh users; and 2) InterCon Sys- a Web site. About six months ago, UUNET began building
tems, a producer of Internet Mac connectivity and applica- a frame-relay network similar to PSINet's; however, it is
tion software for businesses. Clients include VocalTec, differentiated in that UUNET has a 45 MB backbone.
CivNet, IntelliCom, Positive Response, U.S. Digital, and UUNET has 290 POPs.
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PCs, Servers, and Semiconductors

 If growth in the Internet ramps as we expect it likely will, PC hardware and semiconductor companies should
benefit from healthy unit growth. PCs, RISC-based workstations, minicomputers, and mainframes can connect to the
Internet, either as servers or as clients (except mainframes).

Apple Computer (AAPL; Cupertino, CA; opportunity. To date, UNIX-based servers, especially from
www.apple.com) —Apple’s Internet strategy is to lever- ~ Sun Microsystems, have dominated the Internet server
age its market share in three key Internet development ar-market. As Windows NT continues its creep into corpora-
eas: schools (where we estimate the Mac has a 23% shardjons, more users may begin to consider Windows NT on
publishing (we estimate a 24% share); and multimedia de-the Intel platform as an Internet server solution.

velopers (we estimate a 60% share). It might be easy for

business PC users to write off the Macintosh, but the fact i€l Computer (DELL; Austin, TX; www.us.dell.com)

that Apple carries an impressive market share in the crea-— Like Compag, Dell is relying on the Intel platform and
tive communities. It's our view that, despite its current ~ Windows NT to gain share in the Internet server space. To

problems, Apple may be able to retain its strength in the date, servers have been a small contributor to Dell's revenue
publishing/multimedia developer areas (which, combined, (&ccounting for 3% of revenue in the October quarter of
should account for about 30% of the company’s estimated 1995). But given the above-average profitability of servers
calendar 1995 revenue) as creators for the Web continue tfversus desktop and portable PCs), Dell is focused on rais-
look for the easiest and most familiar ways to create new Nd the company's profile in the server market. Dell re-
content. In addition, Apple is aggressively marketing its ~ ¢ently introduced its PowerEdge Web Server product line,
Internet features/product solutions in the educational chanWhich is being marketed as a Pentium server with pre-

nel. installed software (including Windows NT, Netscape
Communications Server, and SoftQuad’s HoTMetalL Web
Compaq Computer (CPQ; Houston, TX; authoring tool) that provides a ready-to-run Web informa-

www.compagd.com) —In 1994, Compagq generated 17% of tion server. We think Dell's marketing message, combined
its revenue (and a much higher percentage of profits) fromwith its direct-selling/support infrastructure and loyal cus-
server sales. For 1995, servers may have driven 20-25% tdmer base, should assist the company in building an Inter-
Compag's sales. Based on unit shipments and revenue, net server business. The message: “With the tools pro-
Compag is the clear leader in the server space, and the vided, you can easily create Web pages to disseminate in-
company carries a 20—40% market share depending on hdarmation to customers, clients, or employees. Using the
you cut the numbers. To date, we believe the portion of Internet allows you to not only gain customer awareness
Compag machines being used as Internet servers has beeand disseminate information at a low cost, but also generate
reasonably low, but it's our view that as Microsoft NT gainssales leads and improve customer satisfaction by offering
share in the Internet server space over the next several timely product support and related information on a

years, Compag's contribution from this area will rise. Noteworldwide, around-the-clock basis.”

that we estimate the operating system mix for Compaq

servers has been 45% Netware, 25% UNIX, 15% 0S/2, angigital Equipment Company (DEC; Maynard, MA;
15% Windows NT. www.digital.com) — Digital has made connectivity an

important strategic focus related to its Internet develop-
Given Compagq's high market share in servers (combined ment. The company recently formed a new group called
with its relationship with Cisco and the recent purchase of the Connectivity Systems Businesss Unit. CSBU will sell
NetWorth), it's our view that the company, as well as its hardware, software, and services to help customers unify
resellers, should be able to leverage this positioning to drivéisparate hardware platforms into a coherent “intranet” that
incremental growth related to the Internet growth. And it'scan communicate with the Internet. Like IBM, Digital
clear that Compagq intends to be very aggressive about this
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wants to become a comprehensive vendor of Internet soft- Customers who had previously dismissed SGI machines as
ware, hardware, and related services (see sidebar below). specialty graphics boxes are giving the products a second
look. The company recently announced an alliance with

IBM (IBM; Armonk, NY; www.ibm.com) — IBM in- Avid to jointly deliver all-digital and distribution products
tends to offer a broad range of Internet services, providing ig the broadcast and post-production markets.

customers with one-stop shopping for Internet solutions.
The three main thrusts of IBM’s efforts include Internet ~ Sun Microsystems (SUNW; Mountain View, CA;
access, network and systems integration, and enablementwww.sun.com) —Sun, a hardware and software company,

(see sidebar). recently has become strongly identified with the Internet,
_ the UNIX operating system, and cutting-edge applications,
Intel (INTC; Santa Clara, CA; www.intel.com) — Intel, such as its Java software. Sun’s current Netra Internet

the world's largest semiconductor manufacturer and the  geryer line is an integrated software and hardware solution
inventor of the semiconductor memory and microprocessoknat features scalable processors based on Sun’s SPARC
focuses on supplying the building blocks for the “new com- 5rchjtecture, along with proprietary software that permits
puter industry,” where the majority of key products are builleasy administration and integration into a customer’s exist-
around the PC architecture standard. Intel supports the nq information infrastructure. Additional software prod-
computing industry’s needs for strategic products that pro-ycts include firewall protection and Solstice SunScreen
vide performance, mobility, conductivity, and digital video gpfF-100, which protects data transfers with external Inter-
computing (see sidebar). net sites from tampering.

Silicon Graphics (SGI; Mountain View, CA; Sun intends to center its Internet strategy center on its Java
www.sgi.com) —SGl is a high-end hardware manufac-  gpject-oriented programming language. Java enables the
turer and software developer. On the hardware side, it of- yyansfer and execution of applets from a Web server to a
fers a full line of workstations and scalable Web server client, regardless of the client’s setup, allowing for the
hardware under the WebForce brand, ranging from small portapility of programs. Sun has licensed Java technology
desktop machines to high-end servers. The base WebForgg Netscape, which is bundling it with its Netscape browser
Indy workstation, costing $11,000, offers the MIPS RISC 5,4 Web server software. Sun also plans to permit free
architecture bundled with digital-media software and a usage and distribution of its coming Java browser and
keyboard and monitor. Key features include CD-quality  compilers. The company intends to sell Java development
audio output and digital video peripheral interfaces. At theiqo|s in the first half of 1996. Java currently is based on
high-end, SGI offers the WebForce Indigo2 Extreme work-cqde interpretation, which translates high-level Java code
station, designed to render and manipulate 3-D graphical jnig |ow-level instructions understandable by a CPU. In-
content for Web site construction. On the software side, terpretation takes place during Java code execution and
Silicon Graphics offers Netscape server and browser prod-g|gws program operation. The company plans to aggres-
ucts. SGI also publishes its proprietary WebMagic soft- sively develop Java compiler technology that would per-
ware, an HTML editor that simplifies the creation of Web o gl of the necessary translation before Java code exe-
content through an easy-to-use editor with a WYSIWYG  ¢ytion, yielding executables that run more quickly. Never-
interface. Other software tools help Web programmers  iheless, compilation is time-intensive for complex applica-
create and edit digital images and sounds. tions, and we believe Sun needs to focus on efficient Java
applet compilation technology to ensure Java'’s viability.

The success of Silicon Graphics’ high-performance Web . . .
. . . Thanks to its strong presence in academia, though, Sun has
server and authoring systems represents a major marketing . .
uilt the largest Internet server installed base of any com-

opportunity for the company. Its WebForce products have.pany. While we believe Sun still leads the server market,

helped SGI achieve penetrgﬂon at gccounts that had prew\—Ne think its share has dropped from 50% to closer to 33%
ously been loyal to workstation offerings from Sun or HP.

as the Internet expands.
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DEC

The key parts of Digital’'s Internet portfolio include:

Server Hardware On the hardware side, Digital has created a line of Internet/Web servers based on its leading high-
performance 64-bit Alpha chips. These scalable AlphaServer products come pre-loaded with Internet software and are
ready to run out of the box. In addition, Digital has introduced a line of Intel-based Internet/Web servers. Additional
hardware offerings include data networking equipment.

In April 1995, Digital announced its enVISN (Enterprise Virtual Intelligent Switched Networks) architecture for corporate
networking. enVISN is based on a concept called “virtual networking,” an architecture that allows companies to build net-
works that can be customized through software rather than physical modification, resulting in significant cost savings.
With virtual networking, an administrator can optimize network topology regardless of the underlying network’s hardware
composition or physical location.

Security Digital has developed tunneling software that allows secure data transactions between networks over the Internet.
This tunneling software is based on RSA encryption technology that uses large prime numbers as encryption keys and is
compatible with any firewall product. A company can thus use Digital’s tunneling to tie its remote LANs together or

permit individuals to access its intranet without interference from firewall software. Individuals can also use Digital’'s tun-
neling technology to create secure links with corporate intranets from a local desktop. Digital offers other security software,
too, including firewall products from Border Network Technologies.

Consulting ServicesDigital offers consulting services to help customers integrate the Internet into their existing business
practices and infrastructure. The company can assist companies with tasks such as basic setup to comprehensive Internet-
based marketing strategies.

Digital faces some tough competition in the Internet arena. Market leaders Sun and Silicon Graphics already sell similar
hardware and software products and command Internet server mindshare. IBM markets its own tunneling software and has
aggressively moved to Web-enable its entire server line, including its RS/6000 workstations, AS/400 minicomputers, and
mainframes as part of its newfound network-centric computing focus. Further, IBM has made Internet consulting an impor-
tant component of its efforts to integrate the Internet with its large installed base. Cisco, Bay Networks, and 3Com already
dominate the market for virtual LAN products.

IBM

Access IBM operates the IBM Global Network, the world’s largest integrated data, voice, and video network. Approxi-
mately 25,000 businesses and over 2 million individuals use Global Network as their connection to the Internet. (See the
“Internet Service Providers” section in this chapter for more detail on this service.)

Integration IBM offers Internet consulting services, including Web site construction, and can custom-design Internet solu-
tions around a customer’s existing information infrastructure. 1BM plans to enable all of its major hardware platforms for
use as Web servers to give customers maximum flexibility. The company also offers IBM Web server software for AIX on
the RS/6000 and OS/2 on the PC side, and intends to unveil Web server software for AS/400 minicomputer and mainframes
running MVS. Other offerings include software tools, firewall software, Web page authoring tools, and DB2/WWW (a Web
interface for the DB2 relational database). Through its Lotus subsidiary, the company offers InterNotes, intended to unite a
company'’s internal information resources, through Lotus Notes, with the Internet. Products include InterNotes Web Pub-
lisher for OS/2 and Windows NT, and programs that allow Lotus Notes to filter Usenet news.
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Enablement IBM publishes Infomarket Search, a software tool that can query a customer’s private database as well as In-
ternet resources, such as the Web and Usenet. To enhance its ability to assist commerce on the Internet, IBM, along with
Prodigy, made equity investments in Terisa Systems.

IBM management hopes to position the Lotus Notes groupware product as complementary to the Internet. The company
plans to use Notes as the connectivity glue between the Internet and the various platforms in a corporate intranet. An inte-
grated server software bundle, code named “Spike,” will play an integral role. Spike is based on a Lotus Notes infrastruc-
ture and will permit information transactions between the Internet and legacy platforms, such as IBM MVS mainframes and
AS/400 minicomputers. Spike is scheduled for release sometime in 1996 and will include IBM’s gateway security software
as well as the Lotus InterNotes line. InterNotes translates Notes documents into HTML format accessible by Web browsers.
InterNotes Web Publisher also can take information from Web forms and translate it into Notes data.

The challenge for Notes is to differentiate its offerings from less-expensive Web technology. Netscape’s acquisition of Col-
labra, a company specializing in groupware, seems to be a clear sign that the Web will increasingly compete in Notes’ do-
main. In a recent survey of corporate MIS directors, we found that one-third viewed Internet technology as a potential
Notes replacement. Lotus backers point to the product’s robust security, replicated database capability, and workflow man-
agement as key Notes advantages over Web technology. However, the Web could limit Notes’ upside, in our view.

Intel

Intel is reticent about stating its strategic intentions in any market in which it participates. However, recent product an-
nouncements show that Intel views its role as a computing hardware supplier to the Internet in three primary areas:

The Personal Computing Platform of Choice for the Interfrel is the world’s largest supplier of PC microprocessors

(its market share is estimated at over 80%) and motherboards (market share estimated at over 15%). To solidify its position
in the home and office markets, and thereby remain the supplier of the “subscriber unit” for the Internet, Intel has begun to
articulate a vision of the PC as a communications, rather than computing, tool. Its view is that the PC is the single, flexible,
adaptable device that every Internet user should use, and that Intel eventually will provide features such as hardware multi-
media support for graphics and sound that will support the Internet multimedia environment as it evolves. Essentially, Intel
is saying that most people already have the ideal Internet subscription device (their current PC), and that Intel is working to
make it even better.

Internet ServersThe Pentium Pro is targeted at the server market in either uni-processor or multi-processor config-
urations. Intel has demonstrated several systems that offer performance similar to low-end and mid-range workstations but
at lower price points. By doing this, Intel has demonstrated the ability to deliver an Internet server with hardware com-
patibility and one-stop shopping for both subscriber and server hardware. To the IT department looking to construct an
intranet, this seems highly appealing. To the Internet access provider, the argument maybe even more compelling, given
the dominant installed base of Intel architecture machines. Intel recently announced the development of a turnkey Web
server. Scheduled to hit the market in the second half of 1996, the server is expected to include: Pentium Pro processors
running faster than 200Mhz (and possibly as fast as 300 Mhz); intelligent agent software for ease of set-up and use; an inte-
grated router; and a dedicated 1/0 subsystem (expected to be based on the Intel 1960 RP RISC chip architecture). The
server will be configured as a Windows NT-based plug-and-play machine and should be priced in the $4,000-6,000 range.
At the Pentium Pro product rollout, one Intel executive said he envisioned an integrated Intel/Cisco Internet CPE box that
would be sold by Internet solutions providers. This combination could prove unbeatable, in our view.

Hardware is only part of the Internet server story. Software is an important component, and Intel is focusing on this, too.
The company has demonstrated (admittedly, at the alpha-level) software tools that help Webmasters rapidly build home
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pages, set up security systems, and perform other routine but time-consuming server construction and maintenance func-
tions. In our view, this is just an ancillary service that will help Intel considerably in its real mission of selling hardware.

NSP or EquivalentThe NSP rumblings coming out of Intel appear to be dying down. However, the concept must still be
alive and well if Intel is to execute its strategy of positioning the PC as the ideal multimedia subscriber unit for the Internet.
The demands for graphics and sound processing capability will only accelerate, and Intel must provide application-specific
hardware processing functions (perhaps, DSP functions for sound and hardware graphics support for visual support) to
wrest control of this function from the group of companies that control this space. It appears that Intel has chosen to move
slowly during the current period of uncertainty but undoubtedly will enter forcefully once the definition of multimedia on

the Internet solidifies.
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Telecommunications and Related Services

« Without the use of the traditional telecommunications services’ infrastructure, the Internet could not exist. “Value-
added” service providers, such as ISPs and OSPs, lease telecommunications lines and run IP or X.25 data over them. In
fact, the ISPs and OSPs are resellers of services from interexchange carriers (IXCs), competitive access providers (CAPSs),
and, to a lesser extent, the regional Bell operating companies (RBOCs).

« Long-distance companies (the IXCs), such as AT&T, MCI, and Sprint, historically have provided the majority of the
underlying infrastructure of the Internet. Increasingly the major IXCs are expanding their role from providing transmission
to directly providing value-added services to the end-user. In particular, AT&T and MCI have made substantial invest-
ments in establishing their own portfolios of Internet and online services. With the exception of Sprint, the major IXCs

have limited presence in the local telecommunications market. This is widely expected to change, given pending regulatory
events, which may further increase the presence of the IXCs in this market.

» Local telephone companies, also called local exchange carriers, or LECs, provide the actual connection to customer
premises and carry telecommunications traffic within a specific region. Historically, LECs, in particular the seven RBOCs,
which constitute the bulk of the market segment, have been prevented by law from providing services across regions. Con-
sequently the RBOCs have been somewhat reluctant to provide Internet services, particularly Internet backbone services, on
a large scale. Now, however, regulatory changes and the explosive growth of the Internet market are combining to speed
the RBOCs’ entry into the market. Over time, it is expected that the RBOCs will develop a substantial Internet presence,
though individual strategies may vary from providing traditional Internet access (Pacific Bell) to offering content-based
services (NYNEX's Interactive Yellow Pages).

» Cable television companies have substantial networks that connect to two-thirds of U.S. homes. Although these networks
currently do not support IP data applications, they present a tremendous opportunity because they can operate at 10Mbps
(although large-scale deployment of such a system has yet to be demonstrated). This rate is much faster than a typical 28.8
Kbps modem or a 128 Kbps ISDN line.

» Competitive Access Providers, or CAPs, are in the process of constructing competitive networks and leasing existing
facilities to provide alternative local access to end-users and IXCs. The larger facilities-based CAPs, such as MFS and
Teleport, have nationwide fiber-optic networks capable of providing backbone service equivalent to that of the IXCs'.

AT&T (T; Basking Ridge, NJ; www.att.com) — million subscribers. Through the use of cable modems, the
AT&T's strategy for the Internet and online market has ~ company expects to offer Internet access to subscribers be-
expanded somewhat over the past year, where previously ginning in 1996. The company is part of the Sprint Tele-
the company sought to provide proprietary online services communications Venture, whose partners include Sprint,
(AT&T Interexchange). Last year, the company announcedele-Communications, Comcast, and Cox. The partners
an alliance with BBN Planet to provide corporate Internet plan to bundle cable TV and telephony services at a dis-
connectivity. In addition, as the dominant U.S. IXC, count, and in the future may include access to the Internet
AT&T has historically played a role in managing the Inter- via a cable modem. Cox recently announced a partnership
net infrastructure as a government contractor. AT&T cur- with the Rhode Island Secretary of State’s office to use
rently has 80 million customers (10 million business), as Cox’s telecom infrastructure to access the Internet.

well as a significant share of the 800 business.
MCI Communications (MCIC; Washington, DC;

Cox Communications (COX; Atlanta, GA, www.mci.com) —MClI is the second-largest IXC in the
www.cox.com) —Cox is one of the five largest cable tele- U.S. and plays a key role in the Internet market as the larg-
vision companies in the U.S., serving approximately 3.3  est Internet backbone provider. Its role is also expanding in
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this market as it grows to provide Internet service to indi- 12.1 million subscribers as of September 30, 1995. The
viduals. MCI and Microsoft recently announced an alli- company expects to offer subscribers access to the Internet
ance that signaled two strategic changes from a previous through the use of a cable modem. TCI has formed a joint
alliance with NewsCorp/Delphi. MCI will market a custom venture with Sprint, Cox Communications, and Comcast
version of MSN for the MCI Network, and MCI licensed  called Sprint Telecommunications Venture, which will en-
Microsoft’s Internet Explorer Web browser and will sell able the cable TV partners to bundle cable television and
Microsoft’s server software. In addition, MCI has a well- telephony services under the Sprint brand name. TCI also
known shopping site on the Net called Marketplace MCI. has a 20% interest in the Microsoft Network and recently
partnered with Kleiner Perkins Caulfield & Byers to offer a
MCI's relationship with News Corp. should provide MCI hey Internet service called @Home, which offers customers

with unique access to programming content and software. pigh-speed access to the Internet via TCI’s hybrid fi-
(MCl invested $2 billion in News Corp. in exchange for  per/coax cable system.

preferred securities. In addition, MCI and News Corp.

have seats on each other’s boards.) Time Warner (TWX; New York; pathfinder.com) —
_ _ Time Warner provides international, sports, entertainment
Sprint (FON; Westwood, KS; www.sprint.com) —In news, and promotional material on its Internet site, Path-

1992, Sprint, through its SprintLink service, became the  finger. Time Warner products are also available on com-
first major U.S. interexchange carrier to provide commer- mercial services such as America Online and CompuServe.
cial Internet transport services. Today, the company re-  Time Warner offers its current stable of weekly magazines
mains a major provider of Internet backbone capacity and g, the Internet, and it offers daily updatesTame, Money,
has over 1,200 SprintLink customers, including America  andpeoplethat are available only online. Recently, the
Online. Sprint also handles about 50% of all international company switche@imefrom America Online, where it

Internet traffic through Global Link, which extends received approximately $500,000 per year, to CompuServe,
SprintLink to Europe and Asia via international frame re- i 5 deal valued at several million dollars. CompuServe
lay and dedicated line access. also publishes online versionsPéople, Fortuneand

Sports lllustrated. Entertainment WeehBs a site on

Although Sprint was the first interexchange carrier to offerAmerica online.

Internet services, it is still primarily a “wholesale” player.

Sprint is in the process of formulating its retail Internet  Time Wwarner promotes its movies on the Internet, setting
strategy and has not yet rolled out any strong end-user In-, sjtes for many film and video releases that offer trailers,
ternet services. Sprint is close to finalizing its strategy (anghformation on “the making of the movie,” and profiles of
alliances) and should make some significant product an-  the actors. These sites also link users to sites with movie-
nouncements over the next several months. based video games and to sites for ordering movie-related
merchandise. Time Warner's pending merger with Turner

Tele-Communications Inc. (TCOMA; East Lansing, Ml; . : . . .
. o . Broadcasting brings to it CNN Interactive, an online news
www.tcinc.com) —Tele-Communications is the largest . . . .
information and video provider.

cable television operator in the U.S., serving approximately

This memorandum is based on information available to the public. No representation is made that it is accurate or complete. This memorandum is not an offer to
buy or sell or a solicitation of an offer to buy or sell the securities mentioned. Morgan Stanley & Co. Inc. and others associated with it may have positions in and
effect transactions in securities of companies mentioned and may also perform or seek to perform investment banking services for those companies.

151 of 322 JCMS - EXHIBIT 2008
CoxCom, LLC v. JCMS




11-26 MORGAN STANLEY

AT&T

In its Internet strategy, AT&T created three separate businesses — access, hosting, and content services. AT&T envisions
offering access to the Internet as yet another communications option to its existing long-distance customers as well as to
new customers.

AT&T recently unveiled EasyWeb, a site-hosting and development service marketed under AT&T's strategy to migrate its
business customers to the Web. Vermeer’s FrontPage HTML document creation product will be the site manager for
EasyWeb.

In October 1995, AT&T’s WorldNet division announced it had begun beta testing its consumer-oriented Internet service,
establishing dial-up POPs in 110 cities. The company has also established separate European (called AT&T Internet Serv-
ices) and Asian (called Spin) Internet business units. On October 10, Spin activated TCP/IP backbone linking Hong Kong,
Japan, and Australia.

AT&T plans to divide its services into business (with connections largely handled by BBN, of which AT&T purchased a
minority stake in early 1995) and consumer connections. The company expects to have consumer POPs in about 650 cities
by early 1996, with dial-up connectivity available at speeds of up to 28.8 kbps. Pricing should be announced in 1996, but is
expected to be about $20 per month for about 20 hours and $2 for each additional hour.

WorldNet currently accesses the POPs available from AT&T's InterSpan service and AccuNet (a global packet network
operated by InfoNet). AT&T plans to create its own content tailored for customers, which will be handled by the Personal
Online Services (POS) division. The first partner to sign on with AT&T’s POS is VI, a CD-ROM publisher of medical
information.

AT&T'’s family of services include the following:

AT&T Interchange Online Networkr his offering hosts a collection of specialized online information services that are de-
veloped by independent content partners and that share the same network and user interface. The network currently has
Ziff-Davis Interactive’s ZDNet, th&/ashington Post'Bigital Ink, the Minneapolis/St. Paul-based Star Tribune Online,

and