Welcome to the

IEEE Customer

Breakfast

June 8, 2004
Special Libraries Association

Nashville, Tennessee




About the IEEE

» \World’s largest technical membership

assoclation with over 362,000 members In
154 countries

 Publishing In all aspects of technology
 Publishing, conferences, membership




IEEE Is. . .Entrepreneurs

Founding officers of the American Institute
of Electrical Engineers in 1884:

Thomas A. Edison Alexander Graham Bell
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IEEE IS. . .Innovators

Founding member of the Institute of
Radio Engineers in 1912:

| AIEE & IRE
merged in 1963
to form the IEEE

G. Marconi




IEEE members are still leaders
of today and tomorrow

IEEE: '

SPECTRU
[

Herbert Kroemer Nick Holonyak  Tadahiro Sekimoto
IEEE Medal of Honor IEEE Medal of Honor IEEE Medal of Honor
2002 2003 2004
Nobel Prize 2000 Developed the first Revolutionized satellite
Developed principles light-emitting diode (LED) communications

of semiconductor lasers




Quality of Content

ISI Journal Citation Report documents high quality

19 of Top 22 in Electrical Eng (203 journals analyzed)
Top 7 in Telecommunications (53 journals)
11 of Top 15 in Computer Sci H’ware & Arch (46 journals)
o 3of Top 10 in Computer Theory & Methods
* 4 of Top 10 in Software Engineering
o 4 0of Top 10 in Information Systems
« 2of Top 10 in Artificial Intelligence
3 of Top 12 in Applied Physics (71 journals)
4 of Top 10 in Manufacturing (35 journals)
5 of Top 15 in Automation (49 journals)

#1 CITED journals in Information Systems, Imaging Science, Rehabilitation,
Robotics, Electrical Eng, Telecommunications & Transportation

Source: I1SI 2002 Journal Citation Report

& IEEE




Proceedings of the IEEE

PROCEEDINGS
- « Perhaps the top

KALMAN FILTERS Y0 PARFIGLE FILVERS scientific journal in
ot P s N (s - 1t B e (g [bwcrme teChnOIOgy
 |EEE will post all
legacy data for this
journal back to
1913 into IEEE
Xplore by 2006
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Breadth of content

IEEE is increasingly publishing in all areas of technology

Antennas
Biomedical Eng
Computing
Electrical Eng
Industrial Eng
Nanotechnology
Nuclear Science
Power

Remote Sensing
Security

Aerospace
Circuits
Communications
Energy

Info Technology
Optics
Radiology
Software
Transportation
Wireless

& IEEE




IEEE Xplore delivers over 3.5 million

articles each month
Nov‘03 —April 04 IEEE Xplore Statistics

e 1.5 million
unique users
each month

e 80,000
users/day

Peak time 4am
83,000 visitors

Usage doubled
in 2003

PDFs in 000s

& IEEE




Science Direct v. Xplore
Usage 2003

scueuce((’{)omec
ELSEVIER -

5 million articles
avallable

175 million
downloads

eAverage 35
downloads/article

Source: Reed Elsevier Annual Review 2003

IEEE Xplore:

RELEASE 1.7

1 million articles

avallable | _
- Xplore is
being used
more!
eAverage 45

downloads/article

45 million
downloads

& IEEE




_,,0-04( 10 » Technology Review,

Feb 2004 Special

EMERGING Ed::[jionth t MIT

TECHNOLOGIES e

THAT WILL CHANGE YOUR WORLD predICtS WI” affeCt
SR> EXPhieR s HLEIC SOBICE 2T A our lives & work In

Il revolutionary ways”

& IEEE




“10 emerging technologies
that will change your world”

Universal translation n Distributed storage

Synthetic biology .-'».g RNAI therapy
| &

-y

Nanowires Power grid control

Bayesian learning | Microfluidic optical
machine fibers

T-Rays » %) Personal genomics

< IEEE




“10 emerging technologies
that will change your world”

Computer science . Computer science
Work is in IEL Work is in IEL

T Biochemi
uﬁé Biochemistry

i
:
be

Biology

Physics | 3* Electrical engineering
y |

Work is in IEL . Work is in IEL
Computer science Physics

Work is in IEL

Biomedical @ Biology
engineering -l 7
Work is in IEL

& IEEE




Universal Translation
Yuqging Gao

| Computer scientist at IBM
PDA software that translates
phrases in one language into
any other language

Ready for deployment late
2004 and widespread in 10

- Q e ———
W . . '/ i years
N | ' Paper at IEEE ICASSP
Conference in April 1987

137 other papers on machine
translation in IEL

< IEEE




T-Rays

Don Arnone

CEO of TeraView, a Toshiba
spinoff

Terahertz radiation easily
penetrates common materials

Will transform medical
Imagining and security
screening

Paper at IEEE Biomedical
Engineering conference in
Sept 1988

112 other papers on T-Rays in
IEL

< IEEE




Power Grid Control

Christian Rehtanz

o VP of power system technology
- at ABB

" Hardware & intelligent software
A to track electric flows continent-
L wide several times per second
(&

Will make power outages 100
times less likely

Paper in IEEE trans on Power
Systems in Nov 1999

369 other papers on power grids
in IEL

< IEEE




“10 emerging technologies that
will change the world”

6 out of these 10 Innovators publish with
IEEE

All published many years before MIT’s cover
article

Many papers were presented at IEEE
conferences

Papers span physics, biomedical engineering,
computer science, not just EE

Over 200 papers on personal genomics in IEL

& IEEE




BusinessWeek

March 8, 2004 issue
In March 2002 asked CHI Research, Inc. for
Its Top 10 stock picks
— Half the names “new” to BW
Since then CHI’s picks returned 59.2%/year
— NASDAQ 4.2%
— S&P 6.1%
CHI’s 2003 picks returned 162%
— Average tech stock mutual fund 55.9%

BW calls CHI “search engine for tech
prospectors™

& IEEE




R&D and Patents

CHI's Basic Idea

* CHI examines patents as predictor of a
company’s market value
— Patent portfolio is a product of R&D spending

— Most valuable patents cite research papers
(“science linkage™) vs. other patents

— Science linkage means idea Is closer to basic
science — fresher than ideas based on existing
products

& IEEE




Citation Analysis

CHI's Basic ldea

 If you invent a new widget, you must cite
all prior art

* New patents cite to older developments

A patent that receives many forward
citations Is said to be highly cited




Sci/Tech Literature and

Patent Citations
CHI's Basic Idea
« Highly cited patents correlate with inventor
awards, increases In sales, profits, stock rises,
patent licensability, and successful products
 Citation impact Is a proxy for quality, and
ultimately value

Based on articles in Business Week, MIT Technology Review, Bloomberg Personal
Finance, and a study commissioned by IEEE and conducted by CHI Research, May 2003

& IEEE




Top patenting firms in 2002

Top 15 Patenting Firms 2002 Other Notable Firms and Universities
Rank Organization #US Patents Rank Organization #US Patents
1 IBM Advanced Micro Devices
2 Canon Inc Intel Corp
3 NEC Corporation Lucent Technologies
4 Hitachi Ltd Motorola Inc
5 Micron Technology, Inc. Ericsson (LM) Telephone
6 Matsushita Electric Texas Instruments
7 General Electric Co Xerox Corporation
8 Sony Corporation Microsoft Corp
9 Samsung Group Sun Microsystems Inc
10 Mitsubishi Electric Corp University of California
11 Hewlett-Packard Company MIT
12 Fujitsu Limited Cal-Tech.
13 Siemens AG Stanford University
14 Toshiba Corporation Dell Computer Corp
15 Koninklijke Phiips Electronics | University of Texas




A Patent from T

Science
Linkage
References

to IEEE
Publications

United States Patent |9

Glover

[54] DATA SYNCHRONIZATION METHOD AND
CIRCUIT USING A TIMEOUT COUNTER

Inventor:  Kerry C. Glover, Wylic, Tex.

Assignee:  Texas Instruments Incorporated,
Dallas, Tex.

Appl. No.: 08/819,314
Filed: Mar. 18, 1997

Related U.S. Application Data
Provisional application No. 60,114,858 r. 4, 1996,

Int. CL.7 ... eeiereeeie . HOALATOO
US.CL ... ... J75/354; 375/3657375/368,
375369

erences Ciled
A. PATENFDOCUMENTS

5341739 8990 Abbottetal. ...
£2,02 /1997 Walker
58094001  9/1998 Barrow ...

OTHER PUBLICATIONS
Lyle J. Frederickson, ©V Detection of Matched Spectral
Null codes R4 Systems,” IEEE Transactions on Mag-
ics, vol. 28, No. 5, Sep. 1992, pp. 2889-2891
K. Chopra and D.D. Wogds, “A Maximum Likelihood Peak

e 375/354

clecting Channel,” JEEE Transactions on Magnetics, vol
27 Ne- L 1991, pp, 48194821
Arvind M. Patel, “A New ital Signal Processing Channcl
for Data Storage Products,” JEEE Transactions on Magnet-
wvol. 27, No. 6, Nov. 1991, pp. 45794584,
Richart Ny, Schneider, “Sequence (Viterbi-Equivalent)
ceoding,” IEEE Transactions on Magnetics, vol, 24, No. 6,
NOW 988, pp. 2539-2541.
1.D. Coker, R.I1. Galbraith, G.J. Kerwin, J.W. Rac, PA.
Ziperovich®Implementation of PRML in a Rigid Disk
Drive,” IEEE Transactions on Magnetics, vol. 27, No. 6,
Nowv. 1991, pp. 45384543,

exas Instruments

6,101,229
Aug. 8, 2000
H. Kobayashi and D.T. Tang, “Application of Partial-rc-

sponse Channel Ceding to Magnetic Recording Systems,”
IBM J. Res. Develop., Jul. 1970, pp. 368-375.

(111 Patent Number:
(45s] Date of Patent:

Kenneth Abend_#l Bruce D. Fritchman, “Statistical Detec-
tion for Cogafiunication Channels with Intersymbol Inter-
ference > Proceedings of the IEEE, vol. 58, No. 5, May
19707 pp. T79-785.

G. David Forney, JeV Maximum-Likelithood Sequence
Estimation of _Bigital Sequences in the Presence of
Intersymbo nterference,” IEEE Transactions on Informa-
nion_cory, vol. IT=18, No. 3, May 1972, pp. 363-378.

(List continued on next page.)
Primary Examiner—Stephen Chin
Assistant Fxaminer—Mohammad Ghayour
Attorney, Agent, or Firm—W. Daniel Swayze, Jr.;

[57) ABSTRACT

A data synchronization method and circuit are provided. A
data synchronization circuit (28) includes a header timer
(40), a timeout counter (44), a compare circuil (46), and a
synchronization ficld register (48) for use in a read channel
(10). During a read operation in the read channel (10), the
data synchronization circuit (28) scarches for the presence of
a synchronization ficld in a read signal indicating that user
data will be provided next. The search occurs over a pre-
defined period of time. The header timer (40) enables a
header timer signal for a first predefined period of time. The
timeout counter (44) receives the header timer signal and
cnables a timeout counter signal for a second predefined
period of time after the first predefined period of time
expires. The compare circuit (46) compares the read signal
10 the known value or synchronization fiekl stored in the
svnchronization field register (48). This comparison occurs
during the second predefined period of time, the time in
which the timeout counter signal is enabled to determine if
a synchronization ficld is present in the read signal. Finally,
the compare circuil (46) provides a synchronization detect
signal that indicates whether a synchronization fiekl was
found during the second period of time.

< IEEE



|IEEE Drives
Blockbuster Patents

e Over 1,000 US patents are highly cited
and reference 3+ IEEE articles.

* |EEE provides much of the science base
for key technologies




Flash EEPROM Array 1991

A Blockbuster Patent

Advanced Micro Devices patent

— Enables Flash memory devices to operate
from single power supply

Builds on 12 IEEE articles

198 citations from later patents
Significant royalties for AMD




Spread Spectrum
Multiple Access 1990

A Blockbuster Patent

e Qualcomm, Inc.
— CDMA technology - the North American
standard for wireless phones
« Builds on 4 IEEE articles

o Cited 536 times by later patents, among the
highest cited patents In the entire US patent

system

& IEEE




IEEE dominates invention

 Patenting increased 76% In the last decade

« Referencing to IEEE papers increased 267%
In the last decade

* While patenting is increasingly important,
IEEE’s importance Is growing at a faster rate




Number of patent citations from Top 25
organizations to top publishers

IEEE
AMERINST PHY SICS
ELSEV IER SCENCE
IEE
INST. PURE APPL.PHY S.
ELECTROCHEM SOCINC
ACM
OPTICAL SOCAMER
AVSAMERINST PHY S
AMERCHEMICAL SOC
IBM CORP
AMER PHY SICAL SOC
PENNVELL PUBRL
SPIE-INTSOCOPT ENG
MRS-MAT. RES. SOC.
PERGAMON-ELSEV IER
CMP MEDIA

PENTON

5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000

*Publishers compiled from all joumals referenced 100+ times total from 18 organizations.




Patent Citations to |IEEE
Journals are Broad-Based

IEEE Journal Citations from
Patents 1985-2002

62 |IEEE Solid State Circuits
Journals ~lectron Devices

roceedings of the IEEE
ymmunications

with
100+

patent A
- . computers
citations . Quantum Electronics

8. Electron Device Letters

lagnetics

9. Signal Processing
10. Photonics Technology Letters




Technology Review’s most innovative companies worldwide

Patent Scorecard 2004

’/\/\/\/\/\

62022 (0 01208 09I 7 JK8,

B Aerospace

B Automative
Biotech/Pharma

B Chemical

B Computers

B Electronics

B Semiconductor

¥ Telecom

Source: Technology Review May 2004; IEEE Sales & Mktg @lEEE




Four new IEEE journals In
2004

Computational Biology &
Bioinformatics

Dependable & Secure Computing
Automation Science & Engineering
Geoscience & Remote Sensing Letters

$IEEE




Two new IEEE journals In
2005

e Display Technology
e Industrial Informatics




New! |EEE Enterprise

New product for small technology companies

Sells journal & conference proceedings articles in

chunks
— $4,995 for 350 articles
— $9,995 for 800 articles
— 17,500 for 1,750 articles

Coming July 1, 2004




|IEEE Access for All

Large |EEE/IEE Electronic Library

*Mid sized *All Society Periodicals Package
*Proceedings Order Plans,
*Biomedical Engineering Library

eSmall «Computer Society Library Subscription Plans
*|EEE Enterprise

Individuals o|EEE Member Digital Library

eFor All *PPV: Article Purchase Online




2004 Prices of
Engineering Journals

Avg Elsevier Egr Jrnl

Avg Commercial Eng Jrnl
Overallavg

Avg NFP Eng Jrnl

IEEE Jrnl

IEEE Jrnl in ASPP

$1,015 $802 $641 $457 $391 $305

IEEE Is 61% of market average




2005 |IEEE Prices

Product % Inc.

IEL 4.0%

ASPP online 4.3%

BUt_print POP online 4.3%
prices
il POP All Online 2.4%

be greater |EEE Enterprise No change

Member Dig Library No change

& IEEE




IEEE Product Development
Updates

Barbara H. Lange

Director, Publications Product Line
Management and Business Development

& IEEE




One Millionth Article Posted to
IEEE Xplore in January 2004
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Google Continues to Drive
Users to IEEE Xplore

- Google Referrals are increasing A

v

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
03 04




IEEE Xplore Upgrades Add
Convenience & Reliability

* Release 1.6 of IEEE Xplore — December 2003

— Upgrade to search engine: Verity K2

— Subscription identifier makes it easier for users to
know what they may view

— Introduce complete coverage of content

o “Warm” Failover Site - 15 April 2004

— Mini IEEE Xplore Configuration: 1/2 capacity, but
always on, always updated (content, permissions)

— In disaster can be online within 1 hour
— At SunGuard (IEEE’s Business Continuity vendor)

$IEEE




IEEE Xplore Upgrades Add
Convenience & Reliability

o Search R&D Project

— Collaboration of IEEE with Rutgers University School
of Information and Library Sciences

o Will perfect parameters and techniques for relevancy ranking
and recommender services

 Release 1.7 of IEEE Xplore - 29 April 2004

— Full text searching - new option for users

e Searches full text where available + AbstractPlus for all other
documents

e 130,000 of 1.1 million articles are full text searchable at outset

$IEEE
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‘A MEMS-Based Projection Display

PETER F. VAN KESSEL, MEMBER, IEEE, LARRY J. HORNBECK, MEMBER. IEEE,
ROBERT E. MEIER, AND MICHAEL R. DOUGLASS, MEMBER. IEEE

Invited Paper

performance or the spectrum of their applicability. LCD-
and CRT-based systems are limited i thewr ability to

I preriond of 'c.’,'fl.V' o e amd ¢ NI N I |i"l,"|'nl\ Imchieniny

My v WUITY AVees Fixe 2 MUy e'w .fn,"l'-al 'u).'l':»'.'-»_'n Uy
such techmology, the INgiad Micromirme Deviee™ (OMD), de-

) support high-brightness applications, and they suffer from
velogaad @ Texax Instrumenty, repwresemty o uwigue apyNication of )

mecroelectromechuariond systems fo the arva of projection displays
I this puper, we dese N o represeniaive (‘l.mqu'( of a DM
davedd prepection display engine, the digital display engine (DDE)
e DD 10 Bbased on @ stugle-DMD device kaving arvay dimey-
oy of 80N X 600 elements, luminated by @ sl balide wn
famp through @ compact opticy traine. The engine iy devigned for
'nn.'..-.'ln'. saned Boved ootfere s e-noom _'llﬁ".‘.'ln y amd videw u.‘n,"l'.r.
appNicarsons, amd many dexign decisions were made fo tailor the
ewgine for its intended vomae. The design of the pyopection emgine
oprticy amd electrontes i iisenysesd, alomg with the avk operation,

oo iy, wad seltabilivy of te DM isedf

Keywords— Digital imaging. Digital Light Processng, DLP,
Digital Mecromirnor Device, DMD, MEMS, micrelectrmomon i
cod sytems, peojechion displays, SEM, spatial Hghy moouolato

New Search finds words
and phrases in article
text even if not in

Ustry has un-
s ¢nabling tech-
lormance spatial
ms have become
a wide vancty

abstract

. These applica-

olw 2l 15018

s include conference-toom and classroom projection.,
high-performance home-theater systems, large anditorium
projectors, and fixed-installatson command and control dis-

'H Bhslip DI K 4

uniformity and stability problems. Reflective LCD systems
that have appeared more recently suffer from contrast rutio
limitations. E-beam-addressed oil films and LCLV's, while
bemng well sinted to ligh-brightness applicatons, are large,
expensive. and also experience stability problems.

In 1996, Texos Instruments (TI) introduced to the
market 4 novel microclectromechunical systems (MEMS)-
based, high-performance projection technology thatr ad-
dresses these issucs This technology, called Digital Light
Processing™ (DLP), is based on the Digatal Whicronirror

(DMD), a hight switch that uses clectrostatically
controlled MEMS mirror structures 10 modulate  Tight
digitally, producing stable, mgh-guality imagery on screen,
Since its mtroduction, DLP technology has had o substantial
impact on the market, with DLP-based projection products
appeanng across the spectrum of display murket venues,
While other MEMS-based hight-switch technologies such
as the grating Light valve [1] are in development, the DMD
is the only MEMS-hased light switch in volume production
In this paper, we describe o DLP-based projection system,
the Digatad Display Engine (DDE). The DDE represents
TUs firsst commercinlly marketed DLP-based product
and has been incorporated into # number of progection
display products. We discuss the DMD and its operating




IEEE Enterprise Basis for
IEEE Xplore Release 1.8

« July 2004

* Three levels of document purchases
— 350 documents for $4,995
— 800 documents for $9,995
— 1,750 documents for $17,500

e Documents are stored in an electronic file
cabinet

— Shared access as long as subscription Is active

& IEEE
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IEEE Xplore Release 2.0 In
Development Now

e Planned release for end of 2004/early 2005

— A new graphical design
— Free basic search for guests
— Publication branding
— Comprehensive training sessions planned in
advance of release
 Lays foundation for future releases
— User profiling
» Saved searches, subject email alerts
— OpenURL compliance
— Consolidation of conference titles
— Integration of |EEE Press books content

$IEEE




Updates on OpenURL

 |EEE Xplore already behaves as a
target for link servers

— Utilizing DOI as the primary linking tool
e AS asource

— To be developed as part of Release 2.1

— Will enable customers to link from IEEE
Xplore linked references via link servers

$IEEE




Use Of IEEE Xplore By Users
Doubles from 2002 to 2003

| 45 Million Articles Delivered In 2004




All Content Types Grow
Usage in 2003

PDFs Downloaded by
IEEE Content Type

Millions

Periodicals Conferences Standards Total IEEE




Periodicals Represent 51% of
Total IEEE Xplore Usage

@ Magazine

m Transactions

and Journals
0 Conference

Proceedings
O Standards




Pre-1988 Content i1s Used

Note: Usage of 41 periodicals with legacy content

30% of usage is for content published pre-1988
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High Usage on IEEE Xplore
Benefits Current Content

Note: Usage of the top 20 periodicals in IEEE Xplore

38% of content used is published in last 3 years =9
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Updates on Usage Statistics

e Currently, delivering aggregated PDF
counts for each customer

 Internally, we can view aggregate
usage at publication level

* Now, Investigating work involved In
providing customer reports at title level

— To be COUNTER compliant




IEEE Conducts Audit of Usage
Statistics Gathering Process

* PricewaterhouseCoopers conducts audit
to verify accuracy of gathering process

e PWC conducted audit Oct-Dec 2003

 PWC attests to IEEE’s processes and
accuracy of PDF download measurement




Process Audit is Important

e Assures customers, volunteers and

management that reports are valid and
accurate

e |Institutes control improvements that could
reduce any misstatement risks

e Sets standard for complying with industry
Initiative, COUNTER

$IEEE




PricewaterhouseCoopers Attests that
IEEE Xplore Processes are Valid

“Internal control provides reasonable assurance
that statistics related to PDF downloads
summarized Iin reports generated from the
System completely and accurately reflect
IEEE Xplore usage ...”

PRICEAWATERHOUSE(QOPERS

“We rarely see control consciousness and interest In
controls and accuracy as strong as we have seen from
this group.”

-- David Konhl
Pricewaterhouse

$IEEE




What will the Digital Library
of the Future Look Like

 Include more content types
— Patent data, author profiles, tutorial content

* |nclude non-traditional content
— Interactive and searchable math formulae
— Multimedia
— Visualization tools for showing relationships

« Engage Information retrieval software
— May replace the need for “old-fashioned” index
— Learn from the symantic web

$IEEE
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e R Y o TR 0. A picture is worth dozens of

Potential Formalisms in Electromagnetic-Fielc eqgu ations:
Analvsis This animation shows how these

GEORCIEVA AND TAME FOTENTIAL FORMALISVES IN EMLMILL I ANAL YIS

formulas allow an engineer to predict
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Tutorials will be a Part of
IEEE Xplore Delivery

e Subject matter experts
prepare content
— ~30 courses have been
Identified
 Modules aid in providing
practical information to users

o Sample content in testing
now, release planned for

& IEEE




Tables, Graphs and Figures Made
Available as Single Elements

there were only afew matte objects. Without losing real-
ism, we chose a rendering without shadows and multi
ple reflections. LightWave stores the rendered imagfs
of the sequence in the Targa32 format. The image y£so-
lution is 728 x 576 pixels to match the picture fo the
European PALvideo standard. We used Adobe Pfemiere
to edit the final animation. which is available it AVI for-
mat. (You can view two examples at http://virtual-
heart-development.univ-rennesl.fr/anglaigf generale.
htm by clicking on the “Animations” button) However,
this animation isn’t always self-explanatoyy. We post-
processed oral explanations and identification signs on
the video to describe precisely the anatgmy and its
murtation and to highlight some particulafities of this
anatomy or some specific phenomena. Thelpbjective of
the animation is to teach the normal heart degelopment.
The final animation is about 12 minuteslongywith more
than 18.000 frames.

Results

The overall process of the model design from th med-
ical definition of the sequence to the final modelin§and
validation took about three years, The figures presagt-
ed here highlight some important stages of the overal
cardiac morphogenesis. Chronologically, the first visi-
ble phase is fertilization (Figure 5). In this sequence,

6 The mitral (a) and tricuspid (c) valves separating,
respectively, the left and right atria from the corre-
sponding ventricle. This model of the opened heart
shows the mitral valve (a) and left ventricle (b), tricu
pid valve (c) and right ventricle (d), aorta (e), and
pmonary artery (f).

IEEE Computer Graphics and Applications

In the future,
users will be
able to
download
elements from
within an article.

< IEEE




Functions

fir: R x {I.‘Z.....'.’l.-’-f‘} — R,

for the source nodes : € Sand f,, - R'™™' — R.¢
2..... 1" for all the other nodes § € S, such that

X(t) = fielYi(1)..... Yt —1).W,).

X;(1) =0, X;(t)= f;(Y;(1) Yiit—=1)).

t=23,....T

such that the following total power constraint holds:

]
llz Z XE(t) < Pryrgl. a8,
t=1:iCAN

m decoding functions

for the destination nodes of the yn source—destinatic
pairs {(s,.d,), F = ...m}. where W | is
number of different values 147, can take. Note that JV;
may be empty.

The average probability of error:

P! T .= l’rnb('(li'-_. li';-. .
# (W, Wa, ... W,

W)

where W, 1= (Y], W, ). with

Y7 = (Ya, (1), Ya,(2)..... Y, (T)).
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exceeds the upper bound on the transport capacity.

Third. whenever a rate vector is feasible, and is such that its
distance-weighted sum of rates is close to the transport capacity,
then one can rest assured that the network is being operated
close to capacity. We will see that this situation actually holds,
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Thank you for coming to the
IEEE Customer

Breakfast

Please visit us at Booth 661
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