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JUNE 14-18, 1998

Proteases and Protease Inhibitors in Cancer

Co-Sponsored by Acta Pathologica Microbiologica
Immunologica Scandinavia

Chairpersons: Keld Dano, Copenhagen, Denmark; and
Lynn M. Matrisian, Nashville, TN

Nyborg Strand Conference Center, Nyborg, Denmark

DECEMBER 2-6, 1998

New Research Approaches to the Prevention
and Cure of Prostate Cancer

Chairpersons: Jonathan W. Simons, Baltimore, MD,
and Kenneth J. Pienta, Ann Arbor, Ml

Hyatt Grand Champions Resort, Indian Wells (Palm
Springs), CA

SEPTEMBER 24-28, 1998

Cellular Targets of Viral Carcinogenesis

Chairpersons: Thea D. Tlsty, San Francisco, CA,
Peter M. Howley, Boston, MA, and Eileen P. White,
Piscataway, NJ

Marriott’s Laguna Cliffs Resort, Dana Point, CA

JANUARY 8-12, 1999

The Steroid Receptor Superfamily

Chairpersons: M. Geoffrey Rosenfeld, La Jolla, CA;
Additional Chairperson to be Announced

Renaissance Esmeralda Resort, Indian Wells (Palm
Springs), CA

OCTOBER 14-18, 1998

Gene Regulation and Cancer (10th Anniversary
of the AACR Special Conferences)

Chairpersons: Phillip A. Sharp, Cambridge, MA,
Jacqueline A. Lees, Cambridge, MA, and Steven L.
McKnight, Dallas, TX

The Homestead, Hot Springs, VA

JANUARY 31-FEBRUARY 5,1999

Cancer Biology and the Mutant Mouse: New
Methods, New Models, New Insights

Chairpersons: Tyler Jacks, Cambridge, MA; Ronald A.
DePinho, New York, NY

Keystone Resort, Keystone, CO

NOVEMBER 11-15, 1998

Endogenous Sources of Mutations

Chairpersons: Lawrence J. Marnett, Nashville, TN;
James A. Swenberg, Chapel Hill, NC; Tomas A.
Lindahl, Herts, England

Sanibel Harbour Resort and Spa, Ft. Myers, FL

APRIL 10-14, 1999

90th Annual Meeting

Chairperson: Waun Ki Hong, Houston, TX;
Co-Chairpersons: Carol W. Greider, Cold Spring
Harbor, NY, Leroy F. Liu, Piscataway, NJ, and Joseph
F. Fraumeni, Jr., Bethesda, MD

Pennsylvania Convention Center, Philadelphia, PA

Abstract Deadline: November 6, 1998

AACR members will receive brochures on the
above conferences as soon as they are available.

Nonmembers should call or write:

American Association for Cancer Research
Public Ledger Building, Suite 826
150 South Independence Mall West
Philadelphia, PA 19106-3483
215-440-9300 #{149}215-440-9313 (FAX)
E-Mail: meetings@aacr.org
For regular updates to this list visit the AACR’s
Website, http://www.aacr.org
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Notice to Members of the American Association for Cancer Research (AACR)

Officers for /998 -1999

President: Webster K. Cavenee, Ludwig Institutefor Cancer Research, La Jolla, CA 92023-0660

President-Elect: Daniel D. Von Hoff, Institute for Drug Development, San Antonio, TX 78245

Treasurer: Bayard D. Clarkson, Memorial Sloan-Kettering Cancer Center, New York, NY 10021

Executive Director: Margaret Foti, AACR, Public Ledger Bldg., Suite 826, Philadelphia, PA 19106-3483

Annual Dues

The annual dues of active members of the AACR are $175, $55 of which may be applied toward a subscription to Cancer Epidemiology, Biomarkers
& Prevention. Corresponding members of the Association will be charged an appropriate fee to offset periodicals postage costs. Payment of dues and

changes of address of members of the Association should be sent promptly to Margaret Foti, Executive Director, AACR, Public Ledger Bldg., Suite

826, 150 South Independence Mall West, Philadelphia, PA 19106-3483; Telephone: (215) 440-9300; FAX: (215) 440-9313.

Submission of Manuscripts

Cancer Epidemiology. Biomarkers & Prevention publishes original re-

search on cancer causation and prevention in humans, linking three pre-

viously unintegrated disciplines: epidemiology, biomarkers, and preven-

tion. Topics include descriptive, analytical, biochemical, and molecular

epidemiology; the use of biomarkers to study the neoplastic and preneo-

plastic processes in humans; chemoprevention and other types of preven-

uon trials; and the role of behavioral factors in cancer etiology and
prevention. Manuscripts thataddress individual subjects in any of the three

disciplines are welcome as well as manuscripts with an interdisciplinary

approach. All submissions undergo peer review. Papers should be sent
to: Cancer Epidemiology, Biomarkers & Prevention, AACR Publications

Department, Public Ledger Building, Suite 826, 150 South Independence
Mall West, Philadelphia. PA 19106-3483. See Instructions for Authors

(page i of this issue) for futher information concerning submissions.

Back Issues and Single Copy Sales of the Journal

Copies of back stock of the journal may be ordered from AACR Sub-

scription Office, P. 0. Box 11806, Birmingham, AL 35202 [Telephone:
(800) 633-4931 or (205) 995-1567; FAX: (205) 995-1588]. As long as
supplies permit, single copies will be sold by this company at$25.0(.Wcopy.
Orders outsidethe U.S. add $3.00/copy to offset postage costs.

display of the work, in whole or in part, in any and all forms of media

now or hereafter known.

Authors who prepared their articles as part of their official duties as

employees of the U.S. Federal Government are not required to transfer

copyright to the AACR, Inc., since these articles are considered to be

in the public domain. In the case of articles supported by federal grants

or contracts, copyright transfer to the AACR, Inc., is required. The

federal government may retain a nonexclusive license to publish or
republish such material.

The Journal will routinely allow authors (or others with the permis-

sion of the authors) to include select parts of a copyrighted article in

reviews, books, or subsequent papers, upon written request to the

AACR Director of Publications. Requests to reproduce an article in its

entirety will be considered on an individual basis and permission may

be granted contingent upon payment of an appropriate copyright fee.

All reproduction requests must include a brief description of intended

use and a stamped, self-addressed envelope. Third parties should obtain

the approval of the authors before corresponding with the AACR.

Those who wish to photocopy articles should contact the AACR

Publications Department [Telephone: (215) 440-9300; FAX: (215)

440-9355].

No responsibility is accepted by the Editors, by the AACR, Inc.,
by the American Society of Preventive Oncology, or by Cadmus

Journal Services for the opinions expressed by contributors or

for the content of the advertisements.

Advertisements

Advertisement insertion orders and copy must be received one month

prior to the date of issue in which the advertisement is to be published.

The journal is mailed by approximately the 7th day of the month of
issue. Inquiries about advertising should be directed to: M. J. Mrvica

Associates, Inc., 2 West Taunton Avenue, Berlin, NJ 08009 [Tele-
phone: (609) 768-9360; FAX: (609) 753-0064].

Copyright and Permissions

Authors who wish to publish in Cancer Epidemiology, Biomarkers &
Prevention must formally transfercopyright to the proprietor of the

journal, the AACR. Inc.Itis understood by this transfer that the authors

relinquish all exclusive rights of copyright ownership, including with-

out limitation rights of reproduction, derivation, distribution, sale, and

Cancer Epidemiology, Biomarkers & Prevention is indexed in Chem-
ical Abstracts, Current Contents/CM#{174}, Index Medicus, MEDLINE,
and the BJOSIS Previews#{174} Database. This journal is printed on

acid-free paper.
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$110 for individualnonmembers, and $285 for institutionalnonmem-
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FACULTY LEVEL POSITION,
TENURE TRACK OR TEN-
URED for top quality research psy-
chologist with training/expertise
and grant-getting ability in health
psychology-behavioral rnedicine,
focus on tobacco control/addiction.

FOX CHASE
CANCER CENTER

ADVANCED POSTDOCTORAL
FELLOWIASSISTANT

FACULTY MEMBER IN
PSYCHOSOCIAL
ONCOLOGY AND

BEHAVIORAL MEDICINE
PROGRAM

PROGRAM ADMINISTRATOR

employer.

for the American Association for Cancer Research, Inc.
in Philadelphia, PA

An exciting career opportunity in a dynamic and rapidly

growing scientific society in the forefront of basic, clinical,
and translational cancer research.

The American Association for Cancer Research (AACR) is
a professional society of 14,000 scientists and physicians
worldwide based in Philadelphia, PA. It serves its

members, the greater scientific community, and the
general public by publishing four prestigious scientific

journals; organizing scientific meetings that present state-
of-the art findings in cancer research; offering unique
training opportunities to young investigators; providing

outstanding venues for networking, career development,
and informal communication; and communicating
developments in the field to the lay public.

Responsibilities: Depending on previous experience and
skills, the successful applicant will be responsible for one
or more of the following areas:

1 . Support for the organizers of meetings, conferences,
and training workshops in the development of the
scientific program

2. Support for committees, task forces, and member
interest groups and implementation of their initiatives

3. Preparation of grant proposals and submission of
reports to funding agencies

4. Evaluation of programs

5. Communication with other scientific societies

Expertise in behavior change, corn-
rnunity- based/population studies
and prevention also relevant. Send
vita, reprints and three references
to: Dr. Suzanne M. Miller, Direc-
tor, Psychosocial and Behavioral
Medicine Program, Division of
Population Science, Fox Chase
Cancer Center, 510 Township
Line, 3rd Floor, Cheltenham, PA
19012. Equal Opportunity Ern-
ployer.

Skills/Qualifications required:

1 . Seven to ten years’ work experience in biomedical
research (preferably cancer research) and/or

administration (preferably nonprofit association
management)

2. Graduate degree

3. Excellent written and oral communication skills

4. Versatility, accuracy, computer literacy, energy

5. Excellent analytical, administrative, and

organizational skills

6. Familiarity with needs and practices of the scientific
community

Competitive salary and excellent benefits package

Replies: Covering letter including description of
qualifications for the position, salary history, c.v. , and
writing sample(s) to

Adam D. Blistein, Ph.D.
Director of Administration

American Association for Cancer Research

Public Ledger Building, Suite 826

1 50 S. Independence Mall West

Philadelphia, PA 19106-3483

No telephone calls will be accepted.

The AACR is an equal employment opportunity

Two-year positions available immediately for health

psychology/behavioral medicine research, focusing on

oncology, coping processes, prevention, and interven-

tion with health risks and disease. Stimulating, inter-
active research environment with opportunity for pro-

motion and tenure. Training/expertise in health psy-

chology-behavioral medicine or related area (e.g., clini-

cal or social psychology, health education, epidemiol-

ogy, medical sociology) and grant getting potential

essential. Must have demonstrated background in re-

search, with interests in extending the program of work

to oncology. Send vita, reprints, and three references

to: Dr. Suzanne M. Miller, Director, Psychosocial
and Behavioral Medicine Program, Division of
Population Science, Fox Chase Cancer Center, 510
Township Line, 3rd Floor, Cheltenham, PA 19012.
Equal Opportunity Employer.

FOX CHASE
CANCER CENTER



AACR SPECIAL CONFERENCE IN CANCER RESEARCH

Cellular Targets of Viral Carcinogenesis

September 24-�28, 1998
Marriott’s Lag u na Cliffs Resort

Dana Point, California

CONFERENCE CHAIRPERSONS

Thea D. Tisty / San Francisco, CA

Eileen P. White / Piscataway, NJ
Don Ganem / San Francisco, CA

Carol Prives / New York, NY

SCIENTIFIC PROGRAM

Cell Cycle
Jean Y. J. Wang I La Jolla, CA
William G. Kaelin / Boston, MA

Signal Transduction
Daniel C. DiMaio I New Haven, CT
Elliott Kieff I Boston, MA

Apoptosis
Eileen P. White I Piscataway, NJ
Anne E. Griep / Madison, WI
Philip E. Branton / Montreal, Canada

Genomic Instability
Carol Prives / New York, NY
Thea D. Tlsty / San Francisco, CA

Evasion of Host Cell Defenses
Grant McFadden I London, Canada
Marshall S. Horwitz / Bronx, NY

Cell Proliferation
Karl Munger / Boston, MA
Thomas E. Shenk / Princeton, NJ
Elizabeth Moran / Philadelphia, PA
Don Ganem / San Francisco, CA

Animal Models
Francis V. Chisari I La Jolla, CA

Therapeutic Opportunities
Pramod K. Srivastava / Farmington, CT
David H. Kim / Richmond, CA

Additional Speakers to be Announced

Applicants are encouraged to submit

abstracts for poster presentation.

Application deadline: July 31, 1998

Information and Application Forms

American Association for Cancer Research
Public Ledger Building, Suite 826
150 South Independence Mall West
Philadelphia, PA 19106-3483
21 5-440-9300 21 5-440-931 3 (FAX)
e-mail: aacr@aacr.org
AACR Website: http://www.aacr.org
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EditoriaL

Ring in the 00, Ring in the New

“. .� : �, edia�� offered plenty of sound and fury lately about the Year 2000 “bug” - one story after

anot about scrambled credit-card transactions, botched funds transfers, and the mind-boggling cost

estim � on fixing the whole problem. There’s even a billboard in Manhattan that counts down the

days urs, minutes and seconds until the clock strikes 1 2 on Jan. 1 , 2000. Problem is, the network

prac ‘ er seems to get precious little information from the press on practical steps to tame the Y2K

beas this issue, we present two writers who cut to the chase about Year 2000 and tell networkers

eed to know so they can get their networks ready for the new millennium.

In our cover story (p. 48), Kevin Reichard, a veteran writer on Unix, the Internet and networking,

delivers valuable insights and hard facts on ways to get your network in shape for 2000 and beyond.

Reichard offers a three-part strategy for dealing with the fast-approaching deadline - first test your soft.

ware and operating system, then hardware, and finally all the databases and code. There’s also a ton

of Y2K information on the Web, Reichard points out, especially (and not surprisingly) from the product

vendors themselves.

The second part of our Y2K combo is the Working the Net column by Jill Ellsworth (p. 29). Besides

offering sage advice and some additional Y2K Web sites, Ellsworth agrees with us that this Year 2000

business just might be a bit overblown; she even presents a David Letterman.esque lop len list of rea-

sons not to worry about the whole thing.

But there’s more in these pages than just musings on the new millennium. Last issue’s cover story by

David lsenberg on the advent of the “Stupid Network” has generated quite a bit of talk in the network-

ing community. lsenberg posited that this new, simple type of network, driven by applications rather than

the infrastructure itself, may eventually spell the end for the telecom companies as we know them. Thus,

we felt it only fair to let a voice from the telco community offer a rebuttal to lsenberg’s thoughts. Dado

Vrsalovic of AT&T has done just that on p. 44, arguing that the telcos’ “Intelligent Network” offers the

best alternative for the future in terms of continuity, reliability and cost-effectiveness.

And speaking of provocative topics, David Noble’s Perspectives piece (p. 9) tackles an issue that

goes to the heart of academia’s raison d’#{234}tre- the proliferation of what he calls “digital diploma mills,”

institutions where courses formerly taught in classrooms are now offered on the Web. Noble feels that

professors and other academics are in danger of being eased out by university administrators in favor of

freelance “contractors” who can put together Web-based courses quickly and cheaply - but perhaps

not effectively.

We also present an in-depth article on “Atomicity in Electronic Commerce” (p. 32) by Carnegie

Mellon University’s iD. lygar, a leader in e.commerce research and product development. Culled from

the recent book Internet Besieged: Countering Cyberspace Scofflaws, Tygar’s piece scrutinizes the possi-

bilities of this explosively growing field. He also provides an update on where electronic commerce has

- and hasn’t - gone in the past few months.

EDITORIAL c� APRIL/MAY 1998



Security is another hot topic among network practitioners. With the

ever-increasing sophistication of network-based attacks, a simple fire-

wall or anti-virus package is no longer a rock-solid solution. The answer

for an effective Internet security setup is to use a multi-dimensional,

multi-layer approach involving a number of complementary products. In

Win Treese’s Putting It Together column (p. 1 5), guest writer and long-

time security expert Frederick M. Avolio offers specifics for keeping

your network safe and secure.

In NetNews (p. 5), Dennis Fowler takes a look at a different kind of

networking - VPN, or virtual private networks. VPNs allow businesses

to increase their network capacity without shelling out for extra leased

lines. The biggest fly in the ointment here - what else is new? - is a

battle over emerging standards. Fowler also covers the latest develop-

ments on ADSL and the turbulent NC situation.

Not to be outdone, our back.page pundit, Clay Shirky, proposes a

new financial model for the Internet - one in which Web surfers pay

nothing but attention. Shirky sees the Net embracing television’s curren-

cy-exchange setup, which translates viewer attention into dollars and

cents, and he posits that the Net will eventually surpass TV as a better

way to deliver increasingly specialized audiences.

There’s lots more in this issue of interest to the network practitioner.

Please send us your comments about anything you like - or don’t like

- to networker@acm.org. We look forward to hearing from you.

Jay Blickstein, Executive Editor

P.S. Once again, we’d like to thank you for your patience as

netWorker moves ever.closer to a regular production schedule. We

should be back on track by the summer, and will continue to deliver a

publication of the highest possible quality. Stay tuned.

EDITORIAL � APRIL/MAY I 998
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VPNs BECOME A VIRTUAL REALITY
BY DENNIS FOWLER

WHAT COULD BE MORE ATTRACTIVE TO A GROWING BUSINESS THAN ESTABLISHING A

FLEXIBLE, EASILY EXPANDED WIDE AREA NETWORK WITHOUT THE EXPENSE OF LEASING

LINES TO LINK WIDELY DISPERSED FACILITIES? A VIRTUAL PRIVATE NETWORK (VPN)

ALLOWS YOU TO DO JUST THAT. ADDING A NODE DOESN’T REQUIRE LEASING ANOTHER

LINE; YOU SIMPLY PUT IT ON THE INTERNET. FURTHER ICING THE CAKE, USING THE

INTERNET AS THE INFRASTRUCTURE FOR YOUR VPN CAN MAKE IT AVAILABLE TO ROAD

WARRIORS AND TELECOMMUTERS THROUGH A TELEPHONE CONNECTION.

I he concept of the VPN isn’t

new - back in 1 993, the

European Virtual Private

Network Users Association

(EVUA) was formed to promote the

use of VPNs on a pan-European basis.

Since then, however, the mushrooming

commercialization of the Internet has

accelerated the development of VPNs

worldwide.

Savings over a typical WAN can

run 20% to 40% domestically, accord-

ing to a white paper issued by

Infonetic Research of San Jose, Calif.

Savings for road warriors and

telecommuters can run 60% to 80%.

Meanwhile, Internet service providers

and network service providers such as

Concentric Networks scent a potential-

ly huge revenue generator.

The fly in the ointment is that set-

ting up a VPN is not as simple as

plugging in a toaster, Creating a VPN

involves sifting through protocols,

encryption, key management, authenti-

cation, and other issues. Recently,

however, standardization has

improved, thus easing some of these

problems, and interest in VPNs has

taken wing.

MICROSOFT’S VPN

OPPORTUNITY

The foundation of VPNs rests upon a

process called “tunneling,” which pro-

vides a secure link through a public

network, Tunneling establishes a

secure IP connection to a remote net-

work, encrypting and encapsulating

the data packets for transmission. A

remote user sees his or her home net-

work using the public network’s band-

width as if through a private network.

The process is transparent; the user

sees nothing of the Internet link,

accessing servers on the VPN as if

they were in the home or on the office

LAN.

In 1 996, the companies in the

PPTP Forum - Microsoft, Ascend

Communications, U.S. Robotics,

Copper Mountain Networks and ECI

Telematics - presented the Point to

Point Tunneling Protocol (PPTP) to the

Internet Engineering Task Force’s (IEIF)

PPP Extensions working group as an

Internet Draft standard. The PPTP pro-

posal includes converging PPTP and

Cisco’s Layer 2 Forwarding (L2F)

approach to tunneling, with the end
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result to be known as L2TP,

Microsoft, never one to miss an

opportunity, proceeded to add PPTP

support to Windows NT 4.0, and also

made it available as a download for

Windows 95. The protocol will be

included with Windows 98 as well,

allowing a remote user on a Remote

Access Server (RAS) client machine

with a PPTP driver to access resources

on a remote LAN through a Windows

NT RAS server via encrypted and ten-

neled PPP packets.

To further enhance its VPN capabil-

ities, Microsoft is including the IETF’s

IPSec protocol (a Layer 3 tunneling

protocol) and L2TP in early releases of

Windows NT version 5.0, not waiting

for IETF finalization of those stan-

dards. The primary differences

between PPTP/L2TP and IPSec is that

the first two can encapsulate non-IP

packets such as IPX and AppleTalk,

allowing those LANs easy access, and

do not provide encryption; IPSec is

strictly an IP packet protocol and

includes encryption in its specification.

THIRD-PARTY SOLUTIONS

While Microsoft’s adoption of VPN

protocols into Windows may eventual-

ly make VPNs a relatively simple thing

to build, it isn’t soup yet. The IETF’s

standards still haven’t come to a boil,

and issues such as access control,

encryption, key management and

monitoring aren’t yet cut and dried.

Then, too, the question remains of

how best to implement a VPN: in

hardware, software, or a combination

of the two, Also, all the potential play-

ers on a VPN - the enter-

prise, customers or suppliers, road

warriors and telecommuters - have to

be using the same ingredients for it to

work. So while the standards stew

cooks, a number of vendors such as

Aventail (http://www.aventail.com)

and VPNet (http://www.vpnet.com)

are providing their own answers for

virtual private networking.

For example, the Automotive

Industry Action Group (AIAG) has

selected products from VPNet for the

Automotive Network eXchange (ANX)

pilot project. VPNet offers a line of VP

Service Units (VSUs), boxes that com-

bine standards-based encryption,

authentication, key management and

compression technologies. VPNet also

provides client software packages and

a suite of Java-based management

tools. The AIAG’s goal is to enable

auto makers to communicate electroni-

cally with auto industry suppliers

through a VPN. Using IPSec-based

products from VPNet, ANX could ulti-

mately become the world’s largest

extranet.

Aventail, on the other hand, offers

a strictly software solution: VPN v2.6,

a client/server bundle. The server is

available for Windows NT, Solaris,

AIX, BSD/OS, Linux, HP/UX and

Digital Unix. The client supports all

Windows platforms, plus Solaris, AIX,

Linux, HP/UX and Digital Unix. AOL

has selected Aventail VPN v2.6 for its

own VPN services.

Shiva Corp. is bringing together

VPN and traditional dial-up technolo-

gies with enhancements to its

LANRover access switch. With VPN

capabilities built into the LANRover

switch, users will be able to implement

both traditional dial-up and VPN in a

single system, according to sources

close to Shiva. The company will also

provide management, authentication,

client dialing software and user direc-

tories for both dial-up and VPN ser-

vices. Microsoft is reportedly planning

to integrate Shiva’s client dialing soft-

ware for dial-up and VPN services into

Windows NT and Windows 98.

WebRamp is tackling the dial-up

market as well with a line of analog

routers that allow network users to dial

out and outside users to dial in to a

network. The vendor is now offering

an IP Tunneling kit to support PPTP traf-

fic through its WebRamp M3 and M3t

routers. With the IP Tunneling software

installed, multiple users on a LAN can

connect to a remote LAN through the

WebRamp router’s modems via a

VPN. The number of users that can

simultaneously access a single modem

is limited only by the practical limits of

the modem’s bandwidth. Each router

can support up to three modems, each

of which must, of course, have its own

phone line and ISP account. Since it

uses the PPTP protocol, WebRamp’s P

Tunneling kit supports IP, IPX and

NetBEUI networks.

Essentially, this means that a small

business with two geographically sep-

arated tANs can use WebRamp

routers to establish a VPN through a

dial-up Internet connection, on an as-

needed basis. Users on each network

can access the connection, seeing the

distant LAN as if it were local.

The VPN bug has even bitten

Novell, the granddaddy of networking
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vendors. While in recent years it has

been seen as an aging giant, Novell

still has the largest installed base in net-

working, and it is adapting rapidly to

the Internet. The next version of

BorderManager, Novell’s suite of tools

that allows safe and secure network-to.

network connections, will include client-

based VPN capabilities that will let

customers use the Internet as a VPN

backbone. No release date is set.

MIXID MEDIA

Though the purest sense of a VPN is

one that operates over the Internet, the

applications of this technology can get

a bit fuzzy around the edges, fading

into both the extranet and intranet

realms. Companies such as AT&T, AOL

Enterprise and Concentric Networks

host VPNs over their own backbones,

using the TCP/IP protocol.

Late last year, MasterCard signed a

10-year contract with AT&T to use the

telecom giant’s ATM and frame relay

network for a VPN. The P-based net-

work will ride on top of AT&T’s frame

relay network and connect through

WorldPartners Association, a 1 7-mom-

ber, 33-country global networking

consortium.

The agreement replaces an existing

X.25 packet-switching network.

MasterCard will not reveal the contract’s

value, but has said the network is

expected to pay for itself within five

years. The 300-millisecond network will

cut transaction waiting times in half for

MasterCard’s 23,000 financial institu-

tions. In the first year of implementation

in the United States, a total of 47 years

of waiting time may be saved by com-

panics that connect terminals to member

banks.

The contract stops short of outsourc-

ing: While AT&T is planning, installing

and monitoring the network,

MasterCard is still managing it.

Member banks will contact MasterCard

in the event of network problems.

MasterCard will be able to ramp up

capacity for the holiday season more

easily, and then reduce it when the rush

is over. In the past, MasterCard had to

begin focusing its energies in August to

get ready for the end-of-year holidays-

and then in February wound up with a

40% over-capacity.

“Now the network is software-

designed, “ says Arthur Ahrens, senior

VP of operation services for MasterCard

International in St. Louis. “If you want

an extra 28 Kbps, you’ve got it.”

America Online’s AOL Enterprise

has offered VPN services over the AOL

network for some time now. Recently,
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this service has been expanded. An

agreement with Lotus allows the yen-

dor to offer Internet access in its Lotus

Notes collaboration software, and a

pact with Oracle Corp. provides

Oracle’s workforce with Internet

access and services.

AOL has also joined with Security

Dynamics, Aventail, AXENT

Technologies, Check Point Software

Technologies and XcelleNet to provide

corporate customers with remote

Internet access to their company’s VPN.

ADSL ADVANCIS

But for all of this networking to suc-

ceed at even the lowest level - the

road warrior, telecommuter and con-

sumer markets - bandwidth issues

must continue to be addressed. Good

news on the ADSL front continues.

Northern Telecom Inc. (http://

www.nortel.com) has rung up two ser-

vice provider customers for its

1-megabit modem, which integrates

ADSL into a telephone company

switch and can be installed at the cus-

tomer’s home. MegslNet, a Chicago.

based ISP, has signed a $200 million

deal to deliver high speed access

through a multi-state network using

Nortel’s Consumer Digital Modem

(CDM) 1-meg modem technology,

which uses the Rockwell CDSL

(Consumer DSL) chipset. Deployment

will begin in the fall. TransWire

Communications, a New York City-

based carrier, is scheduled to offer a

similar service to consumers and busi-

nesses in Manhattan starting this year.

Another telecom player eyeing the

ADSL market is GTE Network Services

(http://www.gte.com). Subject to reg-

ulatory approval, GTE will begin in

June a roll-out of ADSL services in 16

states, targeting businesses, con-

sumers, universities and lSPs.

Meanwhile, Paradyne Corp.

(http://www.paradyne.com) is now

shipping its HotWire Multiple Virtual

Line Modems. Several ISPs already

have agreed to trials, including U.S.

West Communications Group

(htip://www. uswestcom.com).

HotWire MVL delivers speeds of less

than 1Mbps, but it also enables a sin-

gle phone line to support up to eight

different services simultaneously and

can be used to create a home LAN

using in-home phone wiring.

Thorn Communications Inc.

(http://www.thorn.nel�, a New York-

based ISP, is already offering 768kbps

service in several buildings in

Manhattan.

BAD NEWS FOR THE NC

Despite all of these connectivity

advances, the much-ballyhooed

Network Computer’s time may have

come and gone before it ever arrived.

With PC prices steadily dropping,

sales of NCs have not measured up to

expectations, and the future doesn’t

look any brighter.

According to a report by Dataquest

Inc., shipments of NCs totaled only

144,040 units in 1 997, less than half

of the anticipated 400,000 total.

Dataquest estimates that sales of NCs

will rise to less than half a million this

year, compared with 90 million per-

sonal computers shipped in 1997.

In the face of ever-cheaper PCs,

malor customers for the NC have

changed course. Federal Express, for

example, had planned to replace up

to 30,000 of its terminals with NCs,

and even starred in a Sun

Microsystems ad for the devices. But

when crunch time came, Fed Ex opted

for Hewlett-Packard and Wyse

Technology PCs instead.

According to an article in The Wall

Streetiournal, other NC clients such

as First Union Corp. and CSX Corp.

have also abandoned the fold.

Research firm International Data Corp.

agrees that there will be a lot of thin

desktop devices by 2002, but main-

tains that three-quarters of them will be

Windows-based terminals.

Several factors appear to be dri-

ving the market away from NCs and

toward PCs, but price - one of the

NC’s most-touted advantages -

appears to be the major sticking point.

With full-featured PCs now available

for less than $1 ,000, the NC, even at

an optimistic $500 per machine, looks

to be a dubious value.

The future on the price front looks

even more gloomy for the NC, in view

of National Semiconductor’s plans to

put virtually an entire PC on a chip.

Late last year, National Semi complet-

ed a merger with Intel-clone chip

maker Cyrix. Now National Semi will

offer the Cyrix processor technology,

along with the work done by about a

dozen other chips, on a single chip.

The result, according to National’s

chief executive Brian Halla, will result

in PC prices falling to as little as $400

to $500. According to Halla, the first

working version of the chip could be

in volume production by June 1999.

But the NC loyalists are not raising

the white flag yet. According to Scott

McNealy, CEO of Sun Microsystems,

the battle is just starting. Sun points

out that Fed Ex is using Java for some

applications, giving Sun a chance to

court the package delivery service

with a promised (but not yet delivered)

NC machine called the Java

SunStation. But will it be a case of too

little, too late? Stay tuned.
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print, perhaps the most useful

material any study of Internet

. culture can provide is an analysis

of how that culture is changing.

But timeliness still remains an

issue: For example, now that

most gopher servers have been

phased out in favor of Web sites,

, a study of gopher usage would

� have to make a statement beyond

the mere gathering of facts on an

obsolete technology.

I What, then, are we to make

of Network and Netplay? This

book is an anthology built

around work done by the inter-

. disciplinary ProjectH, an online

quantitative research group that

; collaborated from 1 992 to 1994.

� In the four years since the

� group’s demise - hardly a long

� time in the world of academic

publishing but a reach into

I ancient history for the Internet

‘ - the society these scholars

� sought to quantify has changed

� almost beyond recognition.

� Thus, it’s a salutary reminder

for those of us accustomed to the

new Net to read that in I 992,

Steve Jones’s survey of the demo-

graphics of one Usenet news-

group turned up a population

that was 87.5% male and 62.5%
Ph.D. holders. I doubt that you’d

see the latter percentage these

days outside of specialized acade-

mic newsgroups. Similarly, many

people who were avid IRC users

in December 1 99 1, the date of

the chat analyzed in one article,

have long since deserted IRC

because of the boom in users and

the resultant changes in local

communities.

This is not to say that books

about these types of moments in

Internet history are not useful,

but it does mean that the writers

and editors of this anthology

should have taken the time to

draw the links between the pre-

sent moment and those earlier

ones. Unfortunately, they do not,

and the leap is too daunting for a

reader to make alone.

Contributing Editor Michele

Tepper <misha@umich.edu>

writes about networking and

other technology topics from

Ann Arbor, Mich.

A Practical Guide to

Internet Filters

Karen G. Schneider

Neal-Schuman, 1997

Reviewed by Jean Armour Polly

O � the Net, for better or

worse, everyone can he

a publisher. This means

that Netizens, in their search for

enlightening and engaging dis-

course, will also run across mate-

rial that is disgusting and

repulsive. Although the Supreme

Court says that Internet speech

must be afforded the highest level

of protection, no one should

have to see or listen to material

that will offend their sensibilities.

Until recently, one had to go

looking for Net-based hate

speech, pornography or other

controversial subjects. Now, it is

possible to stumble across this

material by mistake, as it is

sometimes indexed and disguised

under more benign topics.

Parents are particularly con-

cerned about offensive Web sites;

they can’t supervise their kids

during every moment of online

time. They look to technology to

provide a solution. Enter auto-

mated Internet filtering software,

also known as “selectionware”
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or “censorware”; these programs the Net for each person? What if you scape changes daily, Schneider pro-

block designated sites from appearing

on the user’s screen. But parents

aren’t the only ones interested in fil-

ters. Schools, public libraries, and

businesses are also experimenting

with filtering software - intellectual-

freedom issues notwithstanding.

When librarian Karen G. Schneider

found there wasn’t a common-sense

guide to these products, she decided to

write her own, A Practical Guide to

Internet Filters. The basis for

Schneider’s book is an admittedly non-

scientific “bake-off” she organized

called The Internet Filter Assessment

Project (TIFAP). Working closely with

manufacturers of filtering software,

she organized teams of librarians to

put the filters through their paces.

The obvious, and most often

asked, question about filters is, “Do

they work?” The answer is yes - and

no, and sort of. Confused? The

enchanted forest of filtering products

contains many twists and turns that

all begin to look alike unless you

know the right questions to ask.

What types of filters are available,

and how do they operate? Which

offer the most flexibility? How easy

are they to override? Who decides

which sites to block? What are the

selection criteria? How often is the

“forbidden sites” list updated? Does

everyone in your family or company

have to use a “one size fits all” filter,

or can you set up different views of

don’t need to block sites, and instead

want to create a “safe harbor” of

allowed URIS? Finally, the $64 ques-

tion: Do you really need a filter?

The librarians used the Net to try

to answer a series of loaded questions,

first with the filter off and then with

the filter on. Sample queries included,

“I need pictures of antique sextants,”

“Full text of nursery rhyme ‘pussy cat,

pussy cat,” “Super Bowl XXX,” and

many more clever traps to expose flu-
ter strengths and weaknesses.

The results of these trials appear in

Schneider’s book, which is aimed at

the institutional user rather than the

parent. The product reviews are quite

detailed, but even a quick glance at

the summaries is informative. For

example, Cybersitter was not recom-

mended; it performed poorly and key-

word blocking could not be disabled.

On the other hand, Smart Filter, Web

Sense, Cyber Patrol and Bess were

among those Schneider deems possi-

ble candidates for use in libraries. She

is quick to add, however, that “your

mileage may vary.” The book also

includes words of wisdom from

librarians who use filters, and a nod

to PIGS (Platform for Internet

Content Selection) and its self-rating

incarnations.

This book is a must-read for any-

one considering filtering solutions.

Because the 11FA.P results were only

a snapshot in time and the filter land-

vides a Web site <http://www.

bluehighways.com/tifap/> for useful

updates. Samples from the book also

appear there.

Unfortunately, the book suffers

from some annoying technical glitches

the publisher should have caught. The

“Advice From the Trenches”

section quotes librarians in

“Englewood” and “Monroe County,”

with no other contact information.

Additionally, the sidebar to the

Englewood story appears in the middle

of the later Monroe County section.

There are also pagination problems;

for example, page 154, “Gay Issues,”

is repeated on page 158. The overall

lackluster design and execution lend

nothing to the book’s appea’.

Production troubles aside,

Schneider’s essential toolkit offers lots

for institutions to consider, and a

blueprint to test future filters in those

demanding situations. Her tone is

practical and empathetic, and her

advice is sound: “Look before you

leap, and be willing to change your

mind in midair. If you are thinking

about using a filter and it doesn’t

meet your needs, tell the vendors

what you want, and tell your funding

authorities why you are waiting.”

J ean Armour Polly <mom@netmom.

com> is the author of The Internet

Kids & Family Yellow Pages, 2nd

Edition (Osborne McGraw-Hill, 1997).

Karen G. Schneider; A Practical Guide to Internet Filters

Neol-Schuman, ISBN 1-55570-322-4, $49.95
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. Web. Sites

http://nlnlf-1.eecg.toronto.eclu/ - This site is dedicated to the

ultimate in mobile computing: wearable computers. It’s main-

tamed by Steve Mann, whose WearCam was one of the first

cameras hooked up to the Web (WearCam is not currently

online, but a gallery of images from the camera is available at

http://genesis.eecg.toronto.edu/orbits/gallery.html.)

http://www.pilot.org - Detailed information on the PalmPilot

from a group of aficionados, including user discussion

areas and basic technical documentation. (More info is

available on 3Com’s official PalmPilot site:

http://palmpilot.3com.com/home.html.)

http://www.presentationuniversity.com - Sponsored by

Proxima, a maker of multimedia projectors, this site features a

virtual “Presenters University” (complete with “campus map”) that

offers advice on how to give better business presentations. The

university’s library has a ton of free, downloadable clip art.

http://www.awc.hq.org - The main page for the Association

for Women in Computing; use this site to find the chapter in your

area.

http://www.wildweslweb.com/ - The home of Keep It Simple

Systems, makers of solar chargers for portable computers, PDAs

and cell phones. Includes some extraordinary images of KISS

software being used to power cell phones and portables on

archaeological digs and mountain-climbing expeditions, includ-

ing the ill-fated Everest climb of 1996.

http://www.contentious.com/ - This online ‘zinc targets writers

and editors who work on the Web or in other online settings. As

the name implies, the publication’s overall tone is a bit strident,

but there are many nuggets of wisdom hidden beneath the

burlap.

hftp://www.earthcam.com - Need to know what’s going on in

Times Square right now? This site lists all live video cameras on

the Net, by geographic region or category (business, entertain-

ment, scenic, and so on).

http://www.wiskit.com/calendar.html - Most people embroiled

in Y2K projects know thatian. 1 , 2000, faIls on a Saturday, but

do they know what day of the week Jan. 1 , 2 100 will be? (It’s a

Friday.) This perpetual calendar is the easiest to use of any we’ve

found on the Web, and it offers dates from the Year 1 (literally)

all the way through to 9999.

http://reporter.bolt.com/ - The Bolt Reporter bills itself as

“America’s online high school newspaper”; it includes articles

banned from student newspapers and bulletin boards for feed-

back on those topics.

http://www.si.edu/organiza/museums/ripIey/eap/rt - A

cyber-beta of the first-ever Smithsonian Institution exhibit created

specifically for the Web.

http://www.playsite.com/ - A Java-based game site limited to

traditional board games like chess, checkers and backgammon

that don’t suffer too badly from network lag.

http://www.logos.it/Iang/us/ref_us.html - LOGOS, an Italian

company, offers translation services for technical papers, product

manuals, legal documents and the like, using a multilingual staff

of engineers and programmers.

ftp://ftp.nwt.com - An FTP site with applications and utilities for

Psion handhelds.
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JUNE 1-4, 1998

SIGMOD/PODS Conference ‘98

Seattle, WA

Sponsored by ACM SIGMOD

Contact: Pamela Drew, pamela.drew@pss. boeing .com, or

Heather Levell, SIGMOD/P0D598_conf@acm.org

JUNE 14-17, 1998

Learning Technology Conference & Expo

Atlanta, GA

Organized by ZD Comdex & Forums

http://www.learningtechnology.com

JUNE 15-19, 1998

DAC 98: The 35th ACM/IEEE-CAS/EDAC

Design Automation Conference

San Francisco, CA

Sponsored by ACM SIGDA, IEEE-C&S, EDAC

Contact: Pat Pistilli, mpa@dac.com, or Lisette Burgos,

35DAC98_conf@acm.org

JUNE 16-18, 1998

PC Expo 1998

New York, NY

Organized by Miller Freeman

http://www.pcexpo.com

JUNE 2O�24, 1998

HT ‘98: The Ninth ACM Conference on

Hypertext and Hypermedia

Pittsburgh, PA

Sponsored by ACM SIGLINK, SIGIR

Contact: Robert Akscyn, rma@centro.soar.cs.cmu.edu

JUNE 21-25, 1998

Web98: Design & Development

San Francisco, CA

Organized by Miller Freeman

http://www.mfweb.com

JUNE 22-24, 1998

Business OnLine98

San Francisco, CA

Organized by Giga Information Group

http://www.gigaweb.com/events/BOL98USA.htm

JUNE 22-26, 1998

SIGMETRICS ‘98/Performance ‘98: Joint International

Conference on Measurement and Modeling of

Computer Systems

Madison, WI

Sponsored by ACM SIGMETRICS, IFIP

Contact: Mary Vernon, vernon@cs.wisc.edu, or Heather

Levell, SIGMETRICS98_conf@acm.org

JULY 13-17, 1998

Internet World Summer

Chicago, IL

Organized by Mecklermedia

http://www. mecklermedia .com

JULY 19-21, 1998

OOPSLA ‘98 Mid-Year Workshop: ACM SIGPLAN Object

Oriented Technology Workshop

Denver, CO

Sponsored by ACM SIGPLAN

Contact: Bob Marcus, bob_marcus@mail.amsinc.com

JULY 19-24, 1998

SIGGRAPH 98 Conference on Computer Graphics and

Interactive Techniques

Orlando, FL

Sponsored by ACM SIGGRAPH

Contact: Walt Bransford, bransford@siggraph.org, or Patrick

McCarren, SIGGRAPH98_conf@acm.org
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WHO ARE YOU PAYING

WHEN YOU PAY

ATTENTION?

continued from page 64

this attention and convert it into money at

agreed-upon rates by supplying it in bulk to

their advertisers, generally by calculating the

unit cost to the advertiser of reaching a thou-

sand viewers. The user exchanges his or her

attention in return for the content, and the

TV networks exchange this attention for

income. These exchange rates rise and fall

just like currency markets, based on the per-

ceived value of audience attention and the

amount of available cash from the advertiser.

This model, which generates income by

making content widely available over open

networks without charging user fees, is usual-

models - TV is the quintessential mass

medium, commanding tens of millions more

viewers than the Net does, and it dwarfs the

Net in both popularity and income.

Skeptics eyeing the new-media landscape

often ask, “The Internet is fine as a toy, but

when will it be like TV?” By this, they gener-

ally mean, “When will the Net have a TV-

style audience with TV-style profits?” The

first question is easy to answer: “Never.” The

second question is more interesting, and the

answer is: “Sooner than you think.”

THE BAD OLD DAYS OF NETWORK TV

Many people have written about the differ-

ences between the Internet and television,

usually focusing on the difference between

broadcast models and packet-switched mod-

els like multicasting and narrowcasting.

Not only can ad-supported content work on the Internet,

I believe it can’t not work.

ly called “ad-supported content,” and it is

currently very much in disfavor on the

Internet. I believe, however, that not only can

ad-supported content work on the Internet, I

believe it can’t not work. Its success is guar-

anteed by the Net’s very makeup - the Net

is simply too good at gathering communities

of interest, too good at freely distributing

content, and too lousy at keeping anything

locked inside subscription networks, for it to

fail. Like TV, the Net is better at getting peo-

plc to pay attention than anything else.

SO HOW COME EVERYONE ELSE

THINKS I’M WRONG?

It’s a question of scale and time horizons.

One of the reasons for the skepticism

about applying the TV model to the Internet

is the enormous gulf between the two media.

This is reflected in both the relative sizes of

their audiences and their disparate business

These analyses, however, overlook one of the

principal differences between the two media:

The thing that turned TV into the behemoth

we know today isn’t broadcast technology,

but scarcity.

From the mid-1950s to the mid-’80s, the

U.S. national TV networks operated at an

artificially high level of profit. Because the

airwaves were deemed a public good, their

use was heavily regulated by the FCC, and as

a consequence only three companies got to

play on a national level. With this FCC-man-

aged scarcity in place, the law of supply and

demand worked in the TV networks’ favor in

ways that most industries can only dream of

- they had their own private cartel, created

and regulated by the government.

It is difficult to overstate the effect this had

on the medium. With just three players, a TV

show of merely average popularity would get

a third of the available audience, so the net-
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works were locked in a decades-long three-

way race for the attention of the “average”

viewer. Any business that can get the atten-

tion of a third of its 100 million-strong audi-

ence by producing run-of-the-mill product,

while being freed by the government from

any other sort of competition, has a license to

print money and a barrel of free ink.

So WHAT HAPPENED?

Cable happened. The TV universe has been

slowly fracturing for the last IS years or so,

Abe Vigoda Channel, the networks have had

to turn to audience segmentation, to not just

counting numbers but counting numbers of

women, or teenagers, or Californians, or gar-

deners, or pet lovers, who are watching cer-

tam programs.

The TV world has expanded from three

channels of pure mass entertainment to

dozens of interest-driven channels, with the

attention-to-cash factor no longer based sole-

ly on the total number of people they attract,

but also on how many people they can

TV’S attention-to-cash factor is no longer based solely on

numbers, but also on how many people it can attract with

specific interests. Sounds like the Web, doesn’t it?

with the last five years seeing especially sharp

movement. With growing competition from

cable (augmented by satellite, microwave, a

fourth national TV network, and most

recently the Internet’s drain on TV viewing

time), the ability of television to command a

vast audience with average product has suf-

fered badly. The two most popular U.S. series

this year each struggles to capture one-fifth of

all tuned-in viewers in its time period - this

is called a “20 share” in TV parlance.

The TV networks used to cancel shows

with a 20 share, and now that’s about the

best they can hope for week-to-week from

their most popular programs - and it’s only

going to get worse. As you might imagine,

this has played havoc with the attention-to-

cash conversion machine. When the goal was

creating a multiplicity of shows for the “aver-

age” viewer, pure volume was good, but in

these days of the Wind-Chill Channel and the

attract with specific interests, or needs, or

characteristics.

Starting to sound a bit like the Web, isn’t it?

THE TV PEOPLE WILL RUE THE DAY

THEY HEARD THE WORD “DIGITAL”

All of this is bad enough from the TV net-

works’ point of view, but it’s a mere scherzo

compared to the coming effects of digitality.

As I pointed out in my earlier column apro-

�05 CD-ROMs, information has been decou-

pled from objects - forever - and this is

starting to be true of information and any

form of delivery. A TV is like a book in that

it is both the mechanism of distribution and

of display - the receiver, decoder and screen

travel together. Once television becomes digi-

tal, this model is history, as any digital con-

tent can be delivered over any digital

medium: “I just saw an amazing thing on 60

Minutes - here, I’ll mail it to you.” “What’s
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the URL for ER again?” “Once everybody’s

here, we’ll start streaming Titanic.” Digital

Baywatch plus frame relay is the end of

“appointment” TV.

I am not saying that the Net will surpass

TV in size of audience or income anytime

soon, or that the Net’s structure, as currently

constituted, is suitable for current TV con-

tent. I am saying that the Net’s method of

turning attention into income - by letting

audience members select what they’re inter-

ested in and when, where and how to view it

- is superior to TV’s. I’m also saying that as

the Net’s bandwidth and quality of service

increase and television digitizes, many of the

advantages TV has had will move over to

the network.

MASSIVE VS. MASS MEDIUM

The Internet is a massive medium, but it is

not a mass medium, and this gives it an edge

as the scarcity that TV has lived on continues

to erode. The fluidity with which the Net

apportions content to those interested in it,

without wasting the time of those not inter-

ested in it, makes the Net much more suitable

in the long run for competing for attention in

an increasingly fractured environment for

television programming - or for any content

delivery, for that matter.

In fact, most of the experiments with TV

in the last decade - high-definition digital

content, interactive shopping and gaming,

community organization, and the evergreen

“video on demand” - are all things that can

be better accomplished by a high-bandwidth

packet-switched network than by traditional

TV broadcast signals.

In the same way that AT&T held onto

over two-thirds of its long-distance market

for a decade after the 1 984 breakup only to

see that share quickly fall below 50% in the

last three years, the Big Three TV networks

have been coasting on inertia. Only recently,

prodded by cable and the Net, is their mem-

ory of scarcity starting to fade, replaced by

the realization that there’s now a welter of

competition for attention, one that the

Internet is poised to profit from enormously.

A publicly accessible two-way network that

can accommodate both push and pull, and

can transmit digital content with little regard

to protocol, has a lot of advantages over TV

as an attention-to-income converter, and in

the next few years these advantages will

make themselves felt.

I’m not going to bet on when overall Net

income will surpass overall TV income, but

in an arena where paying attention is the coin

of the realm, the Net has a natural edge. I feel

confident in predicting that revenues from

content on the Net will continue to double

annually for the foreseeable future, while TV

will begin to stagnate, caught flat in a world

that increasingly looks more like cyberspace

than that old familiar tube.

PERMiSSION TO M�AKE DIGITAL OR HARD COPIES OF AlL OR PART OP THIS WORK FOR PERSONAL OR CLASSROOM USE IS ORANTED WITHOUT FEE PROODED THAT COPIES ARE

NOT MADE OR DISTRIBUTED FOR PROFIT OR COMMERCIAL ADVANTAGE AND THAT COPES REAR THIS NOTICE AND THE FULL CITATION ON THE FIRST PAGE To cor� OTHER-

WISE, TO REPUBLISH, TO POST ON SERVERS OR TO REDISTRIBUTE TO USTS, REQUIRES PRIOR SPECIFIC PERMISSION AND/OR A FEE. © ACM 1091-3556/98/0400
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WHO ARE YOU PAYING WHEN YOU

PAY ATTENTION? BY CLAY SHIRKY

The Internet will embrace - and then replace - TV’S “ad-supported” content model.

Two columns ago, in “ Help, the Price of

Information Has Fallen and It Can’t Get Up”

(NovemherfDecember 1 997), I argued that

traditional pricing models for informational

goods -material such as plane tickets, stock

quotes and classified ads that can theoretical-

ly he transmitted as pure data - fall apart

on the Internet because so much of what’s

actually being paid for when this data is dis-

trihuted is not the content itself, hut its pack-

aging, storage and transportation. This

content is distributed either as physical pack-

ages, like books or newspapers, or on closed

(pronounced “expensive”) networks, like

Lexis/Nexis or stock tickers, and its cost

reflects both these production and distribu-

tion expenses and the scarcity created when

only a few companies can afford to produce

and distribute said content.

The Net destroys both of those require-

ments. It first removes the need for printing

and distributing physical objects (online

newspapers, e-tickets and electronic greeting

“cards” are all effortless to distribute relative

to their physical counterparts). Then, it

knocks down many of the barriers to distrib-

ution (only a company with access to a print-

ing press can sell classified ads offline, but on

the Net all it takes is a well-trafficked site),

SO that many more companies can compete

with one another.

AND NOTHING TO WATCH � APRIL/MAY 1998

The net effect of all this, pun intended, is

to remove the ability to charge direct user fees

for many kinds of online content that people

are willing to shell out for offline. This does

not mean that the Internet is valueless, how-

ever, or that users can’t be asked to pay for

content delivered over the Net. In fact, most

users willingly pay for content now. The only

hitch is that what they’re paying isn’t money.

They’re paying attention.

THE CURRENCY EXCHANGE MODEL

Much of the current debate over charging

user fees on the Internet assumes that content

made available over the network follows (or

should follow) the model used in the print

world - asking users to pay directly for some

physical object that contains the content. In

some cases, the whole cost of the object is

borne by the users, as with books, and in

other cases users are simply subsidizing the

part of the cost not paid for by advertise-

ments, as with newspapers and magazines.

There is, however, another model, one more

in line with the things the Net does well,

where the user pays no direct fees but the

providers of the content still get paid - the

television model.

TV networks are like the currency

exchange booths at airports. People pay

attention to the TV, and the networks collect

continued on page 61
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tion may never progress to carcinoma. Detection of methylated

GSTPJ promoter sequences would therefore serve as a useful
biomarker of those high-grade PIN lesions at risk for progres-
sion.

The significance of the loss of expression of GSTPI in

human prostatic carcinoma and in prostate cancer precursor
lesion PIN is currently unknown. GSTs are known to partici-

pate in cellular detoxification reactions by conjugating electro-
philic agents to reduced glutathione (46). Nearly all human
tumors and tumors derived from animal model systems express
abundant GSTP1 (47). Prostate cancer and its purported pre-
cursor lesion, PIN, seem to be unique in lacking expression of
this enzyme. Somatic loss of expression of this enzyme may

have implications for prostate carcinogenesis. Absent expres-
sion of one of the s-class GSTs, GSTMJ, has been associated

with a predisposition to several tumor types in a number of
cohorts (48-53). Polymorphisms in the GSTPJ gene coding
region that affect enzyme activity have been associated with

increased relative risk of prostate, testis, and lung tumors (52,

54). Intriguingly, diminished GST expression has been related
to carcinogen-induced liver tumors in several species of fish
(55, 56). It is possible that early loss of GSTP1 expression in
human prostate cells may compromise their electrophilic de-

fenses, making them vulnerable to accumulate the genetic dam-
age necessary to foster transformation.

Few reliable molecular markers exist for diagnosis of PIN.
Immunohistochemical detection of relative changes in the level
of expression of a number of differentiation and growth factors

have been proposed as potential biomarkers for PIN but are
often subjective and nonspecific (18). Detection of allelic loss
of chromosome 8p is a relatively common event in high-grade

PIN, occurring in some 29-63% of specimens, but requires
careful microdissection of PIN lesions to remove contaminating
normal DNA that obscures the detection of allelic loss events

(12, 16). Not only are microdissections currently impractical for
routing clinical or research use, they necessitate histological
identification of high-grade PIN.

The detection of methylated GSTPJ gene regulatory se-
quences holds promise as a molecular genetic biomarker for
high-grade PIN and prostate adenocarcinoma. This change
seems to be specific for the transformed phenotype in prostatic
epithelia and has not been detected in normal prostatic epithelia

or benign prostatic hypertrophy. Furthermore, GSTPJ promoter

methylation changes have not been detected in other genitou-
rinary malignancies including renal, bladder, endometrial, or
cervical carcinomas.’ Contaminating normal DNA sequences

do not interfere with the detection of GSTPJ promoter methy-
lation, because they are destroyed by HpaII digestion before

PCR amplification. Careful microdissection before PCR ampli-
fication is therefore unnecessary. The recent description of an
ultrasensitive assay for detection of GSTPJ methylation
changes may supplement and possibly outperform conventional

histopathology in the detection of high-grade PIN or prostate
adenocarcinoma (20). In the future, the detection of methylated

sequences in the presence of a few atypical cells (or even

normal histology) may identify patients needing further diag-
nostic evaluation or initiation of cancer-preventive intervention.

In summary, loss of expression of the GST-ir enzyme

associated with methylation of the 5’-regulatory region of the

GSTPJ gene is a common event in prostate adenocarcinoma

5 M. Tascilar. x. Lin, D. Freije. W-H. Lee. W. J. vies, J. I. Epstein. L. Hedrick.
K. R. Cho, G. S. Bova, W. B. Isaacs, J. D. Brooks, and W. 0. Nelson, unpublished

observations.

and high-grade PIN. This methylation change represents the
most common somatic genome alteration described thus far for
prostate cancer and PIN. As such, it may serve as an important

biomarker for transformation and may have utility in the diag-

nosis and monitoring efficacy in preventive intervention trials.

References

1. McNeai, J. E.. and Bostwick. D. G. Intraductal dysplasia: a premalignant

lesion of the prostate. Hum. Pathol., 17: 64-71. 1986.

2. Aboseif, S., Shinohara, K., Weidner, N., Narayan. P.. and Carroll. P. The
significance ofprostate intraepithelial neoplasia. Br. J. Urol.. 76: 355-359. 1995.

3. Brawer, M. K., Bigler. S. A., Sohiberg, 0. E.. Nagle. R. B., and Lange. P. H.

Significance of prostatic intraepithelial neoplasia on prostate needle biopsy.

Urology, 38: 103-107, 1991.

4. Davidson, D., Bostwick, D. G.. Qian, J., Wollan, P. C.. Oesterling, J. E..

Rudders, R. A., Siroky, M., and Stilmant, M. Prostate intraepithelial neoplasia is

a risk factor for adenocarcinoma: predictive accuracy in needle biopsies. J. Urol.,

154: 1295-1299, 1995.

5. Keetch, D. w., Humphrey. P., Stahl, D., Smith. D. S.. and Catalona. W. J.

Morphometric analysis and clinical follow-up of isolated prostatic intraepithelial

neoplasia in needle biopsy of the prostate. 3. Urol., /54: 347-351, 1995.

6. Lee, F., Torp-Pederson, S. T., Carroll, J. T.. Siders, D. B.. Christensen-Day, C..

and Mitchell, A. E. Use of transrectai ultrasound and prostate-specific antigen in

diagnosis of prostatic int.raepithelial neoplasia. Urology, 34 (Suppl.): 4-8. 1989.

7. Weinstein, M. H., and Epstein, J. I. Significance of high-grade prostatic

intraepitheliai neoplasia on needle biopsy. Hum. Pathol.. 24: 624-629. 1993.

8. Sakr, W. A., Haas, G. P., Cassin, B. F., Pontes, J. E., and Crissman. J. D. The

frequency of carcinoma and intraepitheliai neoplasia of the prostate in young male

patients. J. Urol., 150: 379-385, 1993.

9. Bostwick, D. G., Burke, H. B., Wheeler, T. M., Chung. L. W. K.. Bookstein.

R., Pretlow, T. G., Nagle, R. B., Montironi, R., Leiber. M. M.. Veltri, R. W.,

Grizzle, W. E., and Grignon, D. J. The most promising surrogate endpoint

biomarkers for screening candidate chemopreventive compounds for prostatic

adenocarcinoma in short-term Phase 11 clinical trials. J. Cell. Biochem., 19

(Suppl.): 283-289, 1994.

10. Epstein, J. I., Grignon, D. J.. Humphrey. P. A.. McNeal. J. E.. Sesterhenn.

I. A., Troncoso, P., and Wheeler, T. M. Interobserver reproducibility in the

diagnosis ofprostatic intraepithelial neoplasia. Am. J. Surg. Pathol.. 19: 873-886.

1995.

I I. Allam, C. K., Bostwick, D. G.. Hayes. J. A.. Upton. M. P.. Wade. 0. G..
Domanowski, G. F., Klein, M. A., Boling. E. A., and Stilmant. M. M. Interob-

server variability in the diagnosis of high-grade prostatic intraepithelial neoplasia
and adenocarcinoma. Mod. Pathol., 9: 742-751, 1996.

12. Sakr, W. A., Macoska, J. A., Benson, P., Grignon, D. J., and Wolman, S. R.

Allelic loss in locally metastatic multisampled prostate cancer. Cancer Res.. 54:

3273-3277, 1994.

13. Vocke, C. D.. Pozzatti, R. 0., Bostwick, D. 0., Florence, C. D., Jennings.

S. B.. Strup, S. E., Duray, P. H., Liotta, L. A., Emmert-Buck, M. R., and Linehan.
W. M. Analysis of 99 microdissected prostate adenocarcinomas reveals a high

frequency of allelic loss on chromosome tlpl2-2l . Cancer Res.. 56: 241 1-24 16.

1996.

14. Cher, M. L., Bova, 0. 5., Moore, D. H., Small, E. J., Carroll, P. R., Pin. S. S..

Epstein. J. 1., Isaacs, W. B., and Jensen. R. H. Genetic alterations in untreated

metastases and androgen-independent prostate cancer detected by comparitive
genomic hybridization and allelotyping. Cancer Res.. 56: 3091-3102. 1996.

15. Bova, G. S., Carter, B. S., Bussemakers, M. J. G., Emi, M., Fujiwara. Y..

Kyprianou, N., Jacobs, S. C., Robinson, J. C.. Epstein. J. 1.. Walsh, P. C., and
lsaacs, W. B. Homozygous deletion and frequent allelic loss of chromosome 8p22

loci in human prostate cancer. Cancer Res., 53: 3869-3873. 1993.

16. Emmert-Buck, M. R., Vocke, C. D., Pozzatti. R. 0.. Duray, P. H., Jennings.

S. B., Florence, C. D., Zhuang. Z.. Bostwick, D. G., Liotta, L. A., and Linehan,
W. M. Allelic loss on chromosome 8pl 2-21 in microdissected prostatic intra-

epithelial neoplasia. Cancer Res., 55: 2959-2962, 1995.

17. Emmert-Buck, M. R., Bonner, R. F., Smith, P. D., Chuaqui. R. F.. Zhuang,
z., Goldstein, S. R.. Weiss, R. A., and Liotta, L. A. Laser capture microdissection.

Science (Washington DC), 274: 998-1001, 1996.

18. Bostwick, D. G., Pacelli, A., and Lopez-Beltran, A. Molecular biology of

prostatic intraepithelial neoplasia. Prostate, 29: 1 1 7- 134, 1996.

19. Lee, W. H.. Morton. R. A., Epstein. J. I.. Brooks. J. D., Campbell. P. A..

Bova, 0. S., Hsieh, W. S., lsaacs, W. B., and Nelson, W. G. Cytidine methylation

of regulatory sequences near the ir-class glutathione S-transferase gene accom-

panics human prostatic carcinogenesis. Proc. NatI. Acad. Sci. USA. 91: 11733-

11737, 1994.



536 GSTPJ CG Methylation in PIN

20. Lee, W-H., Isaacs, W. B., Bova, G. S., and Nelson, W. G. CG island

methylation changes near the GSTPI gene in prostatic carcinoma cells detected

using the polymerase chain reaction: a new prostatic biomarker. Cancer Epide-

miol. Biomark. Prey., 6: 443-450, 1997.

21. Lin, X., Tascilar, M., Vies, W., Lee, W-H., Bova, G. S., lsaacs, W. B.,

Brooks. J. D., and Nelson, W. G. Biallelic methylation of promoter sequences of

the glutathione S-transferase-ir gene in human prostate cancers. J. Urol., 157

(Suppl.): 343. 1997.

22. Harada. S., Nakamura, T., and Misawa, S. Polymorphism of pentanucleotide

repeats in the 5’ flanking region of glutathione S-transferase (GST) ir gene. Hum.

Genet., 93: 223-224, 1994.

23. Drago. J., Mostofi, F., and Lee, F. Introductory remarks and workshop
summary. Urology, 34 (Suppl.): 2-3, 1989.

24. Kovi, J., Mostofi, F. K., Heshmat, M. Y., and Enterline, J. P. Large acinar

atypical hyperplasia and carcinoma of the prostate. Cancer (Phila.), 61: 555-561,

1988.

25. McNeaI, J. E. Significance of duct-acinar dysplasia in prostatic carcinogen-

esis. Urology, 34: 9-15, 1989.

26. Troncoso, P., Babaian, R. J., Ro, J. Y., Grignon, D. J., von Eschenbach, A. C.,

and Ayala, A. G. Prostatic intraepithelial neopiasia and invasive prostatic ade-
nocarcinoma in cystoprostatectomy specimens. Urology. 34: 52-56, 1989.

27. Montironi, R., Scarpelli. M., Sisti, S., Braccischi, A., Gusella, P., Pisani, E.,

Alberti, R., and Mariuzzi, G. M. Quantitative analysis of prostatic intraepithelial

neoplasia on tissue sections. Anal. Quant. Cytol. Histol., 12: 366-372, 1990.

28. Montironi, R., Braccischi, A., Matera, G., Scarpelli, M., and Pisani, E.

Quantitation of the prostatic intra-epithelial neoplasia. Analysis of the nucleolar
size. number and location. Pathol. Res. Pract., 187: 307-314, 1991.

29. Quinn, B. D., Cho, K. R., and Epstein, J. I. Relationship of severe dysplasia

to stage B adenocarcinoma of the prostate. Cancer (Phila.), 65: 2328-2337, 1990.

30. Oyasu, R., Bahnson, R. R., Nowels, K., and Garnett, J. E. Cytological atypia

in the prostate gland: frequency. distribution and possible relevance to carcinoma.

J. Urol., 135: 959-962, 1986.

31. Cookson, M. S., Reuter, V. E., Linkov, I., and Fair, W. R. Glutathione

S-transferase iT (GST-�r) class expression by immunohistochemistry in benign

and malignant prostate tissue. J. Urol., 157: 673-676, 1997.

32. Moskaluk, C. A., Duray, P. H., Cowan, K. H., Linehan, M., and Merino, M. J.
Immunohistochemical expression of �r-c1ass glutathione S-transferase is down-

regulated in adenocarcinoma of the prostate. Cancer (Phila.), 79: 1595-1599.

1997.

33. Baylin, S. B., Makos, M., Wu, J. J., Yen, R. W., de Bustros, A., Vertino, P.,

and Nelkin, B. D. Abnormal patterns of DNA methylation in human neoplasia:
potential consequences for tumor progression. Cancer Cells (Cold Spring Har-

bor), 3: 383-390, 1991.

34. Herman, J. G.. Latif, F., Weng, Y.. Lerman, M. I., Zbar, B., Liu, S., Samid,
D., Duan, D. S., Gnarra, J. R., Linehan, W. M., et a!. Silencing of the VHL

tumor-suppressor gene by DNA methylation in renal carcinoma. Proc. Nati. Acad.

Sci. USA, 91: 9700-9704, 1994.

35. Stirzaker, C., MiIlar, D. S., Paul, C. L., Warnecke, P. M., Harrison, J.,
Vincent, P. C., Frommer, M., and Clark, S. J. Extensive DNA methylation

spanning the Rb promoter in retinoblastoma tumors. Cancer Res., 57: 2229-2237,

I 997.

36. Graff, J. R., Herman, J. G., Lapidus, R. G., Chopra, H., Xu, R., Jarrard, D. F.,

Isaacs, W. B., Pitha, P. M., Davidson, N. E., and Baylin, S. B. E-cadherin
expression is silenced by DNA hypermethylation in human breast and prostate

carcinomas. Cancer Res., 55: 5195-5199, 1995.

37. Jarrard, D. F., Boys, G. S., and lsaacs, W. B. DNA methylation, molecular

genetic. and linkage studies in prostate cancer. Prostate, 6 (Suppl.): 36-44. 1996.

38. MacGrogan, D., Levy, A., Bova, G. S., Isaacs, W. B., and Bookstein, R.

Structure and methylation-associated silencing of a gene within a homozygously
deleted region of human chromosome band 8p22. Genomics, 35: 55-65, 1996.

39. Nelson, J. B., Lee, W. H., Nguyen. S. H.. Jarrard, D. F., Brooks, J. D.,

Magnuson, S. R., Opgenorth, 1. J., Nelson, W. G., and Bova, G. S. Methylation

of the 5’ CpG island of the endothelin B receptor gene is common in human

prostate cancer. Cancer Res., 57: 35-37, 1997.

40. Lee, P. J., Washer, L. L., Law, D. J., Boland, C. R., Horon, I. L., and

Feinberg, A. P. Limited up-regulation of DNA methyltransferase in human colon

cancer reflecting increased cell proliferation. Proc. NatI. Acad. Sci. USA, 93:

10366-10370, 1996.

41. el-Deity, W. S., Nelkin, B. D., Celano, P., Yen, R. W., Falco, J. P., Hamilton,

S. R., and Baylin, S. B. High expression of the DNA methyltransferase gene
characterizes human neoplastic cells and progression stages of colon cancer. Proc.

NatI. Acad. Sci. USA, 88: 3470-3474, 1991.

42. Yang, E. S., David-Beabes, 0. L., Veeraswamy, R., Jarrard, D., Brooks, J. D.,

and Nelson, W. G. Expression of DNA methyltransferase in normal human
prostate, prostate cancer, and the prostate cancer cell lines. Proc. Am. Assoc.

Cancer Res., 38: 182, 1997.

43. Issa, J. P., Ottaviano, Y. L., Celano, P., Hamilton, S. R., Davidson, N. E., and

Baylin, S. B. Methylation of the oestrogen receptor CpG island links ageing and

neoplasia in human colon. Nat. Genet., 7: 536-540, 1994.

44. Issa, J. P., Vertino, P. M., Boehm, C. D., Newsham, I. F., and Baylin, S. B.

Switch from monoallelic to biallelic human JGF2 promoter methylation during

aging and carcinogenesis. Proc. NatI. Acad. Sci. USA, 93: 1 1757-1 1762, 1996.

45. Lock, L. F., Takagi, N., and Martin, G. R. Methylation of the Hprt gene on
the inactive X occurs after chromosome inactivation. Cell, 48: 39-46, 1987.

46. Mannervik, B., AIm, P., Guthenberg, C., Jensson, H., Tahir, M. K., Warholm,
M., and Jomvall, H. Identification of three classes of cytosolic glutathione

transferase common to several mammalian species: correlation between structural

data and enzymatic properties. Proc. Natl. Acad. Sci. USA, 82: 7202-7206, 1985.

47. Tsuchida, S., and Sato, K. Glutathione transferases and cancer. Crit. Rev.

Biochem. Mol. Biol., 27: 337-384, 1992.

48. Anwar, W. A., Abdel-Rahman, S. Z., El-Zein, R. A., Mostafa, H. M., and Au,

W. W. Genetic polymorphism of GSTMI, CYP2EI and CYP2D6 in Egyptian

bladder cancer patients. Carcinogenesis (Lond.), 17: 1923-1929, 1996.

49. Brockmoller, J., Kerb, R., Drakoulis, N., Staffeldt, B., and Roots, 1. Gluta-
thione S-transferase Ml and its variants A and B as host factors of bladder cancer

susceptibility: a case-control study. Cancer Res., 54: 4103-4111, 1994.

50. Kelsey, K. T., Spitz, M. R., Zuo, Z. F., and Wiencke, J. K. Polymorphisms

in the glutathione S-transferase class �.t and 0 genes interact and increase suscep-

tibility to lung cancer in minority populations (Texas, United States). Cancer

Causes Control, 8: 554-559, 1997.

51 . Kihara, M., Kihara, M., Kubota, A., Furukawa, M., and Kimura, H. GSTMI

gene polymorphism as a possible marker for susceptibility to head and neck

cancers among Japanese smokers. Cancer Lett., I 12: 257-262, 1997.

52. Ryberg, D., Skaug, V., Hewer, A., Phillips, D. H., Harries, L. W., Wolf,

C. R., Ogreid, D., Ulvik, A., Vu, P., and Haugen, A. Genotypes of glutathione
transferase Ml and P1 and their significance for lung DNA adduct levels and
cancer risk. Carcinogenesis (Lond.), 18: 1285-1289, 1997.

53. Seidegard, J., Pero, R. W., Markowitz, M. M., Roush, 0., Miller, D. G., and
Beanie, E. J. Isoenzyme(s) of glutathione transferase (class �.t) as a marker for the

susceptibility to lung cancer: a follow-up study. Carcinogenesis (Lond.), 11:

33-36, 1990.

54. Harries, L. W., Stubbins, M. J., Forman, D., Howard, G. C., and Wolf, C. R.
Identification of genetic polymorphisms at the glutathione S- transferase ir locus

and association with susceptibility to bladder, testicular and prostate cancer.

Carcinogenesis (Lond.), 18: 641-644, 1997.

55. Stalker, M. J., Kirby, G. M., Kocal, T. E., Smith, I. R., and Hayes, M. A. Loss
of glutathione S-transferases in pollution-associated liver neoplasms in white

suckers (Catosiomus commersoni) from Lake Ontario. Carcinogenesis (Land.),

12: 2221-2226, 1991.

56. Collier, 1. K., Singh, S. V., Awasthi, Y. C., and Varanasi, U. Hepatic
xenobiotic metabolizing enzymes in two species of benthic fish showing different

prevalences of contaminant-associated liver neoplasms. Toxicol. AppI. Pharma-

col., 113: 319-324, 1992.




