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Foreword 1

Our future is pervasive.

We were not meant to be chained to our computers in our Dil-
bert cubicles. Having millions of white-collar workers commute to
work every day to sit for eight hours chained to their computer is
something right out of a Kafka novel.

Before the cell phone, [ can remember sitting at my desk waiting
for calls to be returned. If I was traveling I made sure that I was all
setup to place calls from public phone booths.

Today, I can’t imagine having to look for a telephone booth! |
can be reached on my tri-band digital cell phone anywhere in the
world instantly. I also have a PDA that I carry everywhere. My PDA
instantly synchronizes with my desktop computer, which in turn
connects to a larger network of computers and web portals. The
world is my neighborhood.

Soon digital devices will be working together hand in hand
thanks to technologies such as Bluetooth. This includes devices such
as Cell phones, Digital Cameras, PDAs, and desktop computers.
The Wireless Internet is the catalyst for the convergence of digital
communications, computing, and rich media. This is a mega trend
that we call “Pervasive Computing”.

What “Pervasive Computing” means to each and every one of us
is the ability to take our own worlds of personal and business infor-
mation with us wherever we go. Now we can always be in touch
with our families, affinity groups, and co-workers.

The vision for “Pervasive Computing” encompasses universal and
integrated instant person to person or person to business visual
communications. This is a complete new media that will revolu-
tionize the way we communicate. One good example is an instant
wireless digital camera that can share photographs instantly with the
rest of the world through the wireless Internet. point, shoot, and
share... instantly. A picture is worth a 1,000 words!

As technologists we are delivering this vision through careful ad-
herence to open industry standards such as JPEG 2000 and
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SyncML. Together with the worldwide build-up of a global infra-
structure for the Wireless Internet these are the key ingredients to
make our vision a reality.

The technology components necessary to deliver on this global
vision are advanced and complex. However, they deliver an elegant
and functional end-to-end solution. And as we know well, a world
connected and synchronized is a world perfected.

Because of its universal appeal, the industry growth that will be
generated by Pervasive Computing will be astounding.

“Pervasive Computing” is global and universal and focused on
simplifying our daily lives. A very good thing!

Philippe Kahn
Chairman of the Board, LightSurf Technologies, Inc.
August 2000
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Foreword 2

Those of us old enough to have grey or missing hairs have lived
through the aftermath of a number of major technological develop-
ments. These developments have resulted in the widespread de-
ployment of, for example, black and white televisions, color televi-
sions, VCRs, camcorders, quartz watches, mobile telephones, per-
sonal computers, and the Internet. In some of these cases (black and
white television, VCRs, mobile telephones, personal computers, and
the Internet), these technological developments have had a profound
sociological impact. They have changed the way that people live
their lives. In other cases (color television, camcorders, and quartz
watches) they have been replacement technologies that have signifi-
cantly improved the quality of an experience, but have had little or a
less profound sociological impact.

We now stand on the verge of yet another major technological
development — the embedding of inexpensive digital processing,
storage, and communication capabilities into a vast range of devices
both existing and new. These devices will span the gamut from
home appliances (refrigerators, washing machines, stoves, etc.) to
buildings (windows, doors, heating and air conditioning, etc.), vehi-
cles (cars, busses, trucks, trains, airplanes, etc.), and new forms of
personal electronic accessory (electronic organizers, electronic shop-
ping lists, electronic books, web capable cell phones, etc,). What is
not yet clear is how these capabilities will be exploited, if and how
these devices will communicate with each other in practice, and
what, if any, sociological impact their availability will have.

There are a number of preconditions that are necessary for the
widespread deployment of devices that exploit new technological
capabilities.

1. They have to deliver an easily perceived value, at a low enough
price, to convince a significant number of individuals to part with
their hard-earned cash.

2. They have to fit seamlessly into a widely deployed infrastructure.

3. They have to be sufficiently easy to use.

Foreword2 wm
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Without an easily perceived value, nothing will happen, but price
is also a key element of any deployment equation. From the moment
of their introduction, a huge number of people could see the value of
owning, carrying, and using a cell phone. They didn't rush out and
buy one because the initial prices of purchase and use were high, and
could only be justified for high value calls. If one views cell phone
deployment rates, especially in FEurope, then there have been three
pricing developments that have had a huge impact on deployment
levels. a) The real cost of handsets came down, but perhaps even
more important, most of the real cost of a handset was amortized by
service providers over future subscription and call charges. This al-
lowed handsets to be sold for an artificially low price, and often be
given away for free. b) During evenings and on weekends, cellular
call tariffs were priced significantly below residential wireline tele-
phone tariffs. This made a cell phone a significantly cheaper alterna-
tive to a residential wireline telephone, especially for households
which were away during the day. ¢) Handsets that employ prepaid
smart cards (SIMs) were introduced. These allowed cellular users to
both budget and cap their call charges on a call by call basis, and for
parents to totally eliminate bill shock when providing their children
with cell phones. Each of these pricing developments has had a
profound effect on the willingness of very large populations to own,
carry, and use cellular telephones. In the UK alone, the introduction
of prepaid smart card cell phones turned an additional 1/4 of the
entire population into cell phone users in little more than a year.

Once purchased, devices must have widespread access to a widely
deployed infrastructure. This in practice requires at least national, if
rot the universal, adoption and deployment of de-jure or de-facto
standards. If different television sets had been required to view dif-
ferent broadcast channels, deployment would almost certainly have
been stalled. Attempts to employ a different parallel infrastructure,
even if better, are also usually doomed to failure. Sony's Betamax
VCR format is a well known example of this. Without near total
coverage in the areas a user wishes to traverse, a cellular telephone
becomes largely useless. It is just such a widely deployed infrastruc-
ture that has given GSM cellular telephones their extremely wide
appeal. I personally carry a tri-band GSM2 cell phone that has
worked in every continent [ have traversed in the last year including
large parts of the North America, Europe, Australia, and Asia. Per-
haps the greatest testimony to the importance of a widely deployed
and common infrastructure is the World Wide Web. Hypertext
linking and packet switching are both thirty year old technologies.
What gave the Web its growth power was the ability to use almost
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any browser on almost any computer to access an entire and mush-
roomning world of content and services.

Finally, devices based on new technologies have to be sufficiently
easy to use. Note, I didn't say easy to use. The number of deployed
VCRs that display a flashing time of 00:00 are testimony to this, but
if the main things that a user wishes to do are too difficult they will
just give up, and tell their friends and neighbors not to waste their
money trying.

So where do devices that embed digital processing, storage, and
communication capabilities stand with respect to these three criteria?
The simple answer is that it is too soon to know. There have been
some extremely successful pilots and even full scale deployments in
relatively narrow spaces such as electronic shopping assistants and
web capable cell phones, but these are hard to project from.

We know that in Japan, N'T'T DoCoMo are deploying mare than
one million new I-mode (web capable) cell phones a month, but
projecting from Japan, a country in which there are only 3 million
PC-based web users, almost all of them office based, to other geog-
raphies that already have large numbers of home-based PC web
users, is extremely dangerous. Similarly, projecting from Japan's
success in employing a pure Web (HTML 3.2 and HTTP 1.1 over
a cellular bearer rather than TCP/IP) infrastructure to future Euro-
pean success in deploying an alternative WAP (non-HTML and
non-HTTP) infrastructure is, I think, premature.

So what is the role of this book? It is twofold. It is to peer into
the future by presenting a number of potential road maps, and it is
to describe the technologies and infrastructures that will be required
to pave the way. Some of these technologies and infrastructures are
available at a suitable price now, some will be available at a suitable
price soon, while others are still missing in action.

Like the early days of automatic teller machines (ATMs), early
pervasive computing pilots and deployments are already having a
significant bottom line impact for early adopters (see NTT Do-
CoMo above). With the passage of time the deployment of perva-
sive computing devices and infrastructures, as with ATMs, may well
simply become a cost of doing business that delivers minimal bottom
line advantage. For this reason, the time is now right for businesses
to determine whether they wish to take the risks and garner the
potential rewards of being early adopters. This book is a useful tool
in coming to an informed decision.

Nick Shelness
Chief Technical Officer, Lotus Development Corporation
August 2000

fForeword2 wm [X
| |
|

Meta Exhibit 1035 - Page 008
[PR2024-00246, 00247, 00248, 00249, 00250



Table of Contents

PrElACE oo oot et it bs et ean s e rrere s rneaan s amn s e raeasnas 1

ABOUTt This BOOK oot iir s rabnan s sen e aaenaes 2
The Audience of This BOoK ...eovovieeieeeieeeiiciieeee 3
No Need to Read the Whole BoOOK .....coviviciviiiivieeneeivnne s 4

ADOUL The AULNIOTS ..vvvvtiivtieirieeiiineressiersreeiraniertiaeesanssenssesreses 9

Acknowledgements ...........eereereerieeianeerieneersieseseenseeeeens 10

1 What Pervasive Computing Is All About..........ccooviieeienn. 11
1.1 Times Are CRanging.........cccceeieeeieiricennneiersinesiecnsinereenss 11
1.2 Decentralization Continues..........coivvervveivnnieensionienerennns 14
1.3 Applied Pervasive Computing ........c.cccoeviveeiciniianinennn ... 16

1.4 Pervasive Computing Principles .......ccoovevveevveniircninnnen.. 18
1.4.1 Decentralization ...............c..occooiiieiiiiceiees e 19
1.4.2 DAversification ..........c.ccecvevereseiesenasrneiersessesessecnesnes 19
1.4.3 ConnNectivity cveoivcriiiieiieicrierieerieieeiee s sre s sreesessnssarons 22
1.4.4 SIMPHCILY ..oeevireieiicceiencice e 2O

1.5 Pervasive Information Technology ...........ccc.ciiiiiineane. 24
Part I.
DeVICES .vvieiiieieiiiin e 27

2 Information Access Devices ....coeveeriieieeiicieiieniiiisisercennienn 31

2.1 Handheld COMPULETS . .coiiciriiveirenieeencnserinreiaesesesimnns 31

Table of Confenfs = X|
|
n

Meta Exhibit 1035 - Page 009
[PR2024-00246, 00247, 00248, 00249, 00250



2.1.1 Palm OS-Based Devices... RSN J |
2.1.2 Windows CE-Based Handheld Computers.......-.,......35

2.2 Sub-Notebooks .. e 41
2.2.1 Windows CE Ba:)ed Sub Notebooks ISUUOPRRRURURUPROR § |
2.2.2 EPOC-Based Sub-Notebooks 42

2.3 Phones... - et e eee e enersnessennsaerennnees 43
231Cellular Phones . e 43
2.3.2 Data Transm1331on Capabi]ities verenreennnreneennen 44
2.3.3 Smart Phones... 46
2.3.4 Screenphones 48

2.4 Further Readings...........ccooceioiviieicciiccce e 49

3 Smart TAentifiCation ... oo 53

3.1 5MArt Cards ....cooooivvieiiiii i iiee it 53
3.1.1 What Is a Smart Card? .........coeoveeeceieivcieiereerianinnnn .53
3.1.2 Smart Card Hardware ............oovvvveereveseeeseieeeisnnannn 55
3.1.3 Smart Card Software .. . ceereeiienn DB
3.1.4 Communication Between the On Card and

Off-Card Parts ....ccooocoviiiiiiiieveeeie e 09

3.2 Smart Labels .. RSP UORROTUOTOII . 7.
3.2.1 Example Apphcatlons OO POPOTORPRUTURTROUPTORORIN . 1o

3.3 Further Readings.........cc..oovivveiieniiieeeereeesienssesensesennenn, 67

4 Embedded Controls ......ccvcevermeiciiueeiviiineine e 71
4.1 Smart Sensors and ActUAtOrS......uvvvereeeeveeroeeiosiiinsinninnn. 71

4.2 Smart Appliances ... PP UROTOTOUPRPRRY
4.2.1 The Smart Clock o OURORPROONY i
4.2.2 Heating, Ventilatlon and Alr Condmoning...............78
4.2.3 White Goods Appliances ... reereereereienssessnnensenn o 19

4.3 Appliances and Home Networking................................ 83
4.3.1 Residential Gateway ... ettt O
4.3.2 Cellular Commumcatlon ceverirrereen e 89
4.3.3 Service Provider and ReSIdentlal Gateway .................. 87

4.4 Automotive Computing..................... SRR -1
4.4.1 Intelligent Controls, Semors and ACtuﬁtOlS‘.,..,..,......87

XiI = Table of Contents
n

Meta Exhibit 1035 - Page 0010
[PR2024-00246, 00247, 00248, 00249, 00250



4.4.2 On-Board Computing Systems................ e 89
4.4.3 In-Vehicle NEtWOIKS ......ccovvrveeierirevrriiienioniisinnres e 99

4.5 Further Readings.......cocevvevivirioveeinivenencereenineecseenennenes 102

5 Entertainment SyStems.......cc.cceoveevevreeereeeeeeereeescescneeree. 109

5.1 Television SyStems.......c..ovevvveerrrivreaeeierereeenaeenreeeeeaaaees 100
5.1.1 New Applications .. cereerinereneneenreernennn 100
5.1.2 Analog and Digital Broadcasting .............................. 107
5.1.3 Set-Top Boxes... ceereerrreneereennnen s 108
5.1.4 New Players in the Entertamment Busmess w109

5.2 Game CONSOIES......cverievrversierivessensssercesssossunsssonsenssnes 110
5.2.1 Sega Dreamcast .......coocvecererrierocioereveieeeeieeieceeaen 1111
5.2.2 Sony Playstation 2 .........ccccececerevvncreicrerenssnncnsionienn 113
5.2.3 Nintendo Dolphin...............in 115
5.2.4 Microsoft X-Box .....cccocovereeieiivereieciieiecencrcesieeereeee 116

5.3 Further Readings .........ccoovevieiiieianiiiiiniciiee e 117

Part I1.
SOFEWATE +vvvvveeereeesvreeesssereseenssersenssassessssesssnsnssssssossossranaees 119

B JAVA ..o 121
6.1 Language Characteristics .............ccccoceicceeceincnncnrcnen o 122
6.2 Java Class Libraries ... 123
6.3 Java Editions ..ottt 125
6.4 PersonalJava and EmbeddedJava ..........coo.coovveerieeinnnnnn. 128
6.5 Development T'ools for Java ......c..ccocvvrinniciiiiniieiiennns 129
6.6 Further Readings.........cc.ccveeeviviiiniiinninnnnine s 131

T Operating Systems. ..........cccceverevicnicniiniinnninniinnienne e 133

T.1Windows CE......ocoiiiiiiiiiiiiicciiieiie e esnrere e 133
7.1.1 Operating System Configurations.............c.cceevienene 134
7.1.2 Memory Management.... crererterieresn s ieseencnrenens 13D
7.1.3 Processes, Threads, and Interrupts....................,.......138

Tabie of Confenfs ®  X]|
]
n

Meta Exhibit 1035 - Page 0011
IPR2024-00246, 00247, 00248, 00249, 00250



7.1.4 User Interface... e snenene s 139
7.1.5 Comrnumcatlon and Networkmg cevrere e 141
7.1.6 Peripherals and Device Drivers .. ceveirsereeeneenn 142
7.1.7 Platform-Builder - Creating a Custom OS .............. 143
7.1.8 Developing Applications ..................c.....ccoo.o...... 145

7.2 Palm OS .. v neeeseeeeennes 146
7.2.1 Memory Management e imenesenessvneneceneanans LAT
7.2.2 Events ... 150
7.2.3 User Interface ERRPORSSTRRRRRRY §511
7.24 Communication and Networkmg SRRSO o3 |
7.2.5 Conduits ... e 154
7.2.6 Developing Appllcatlons .......................................... 155

7.3 Symbian EPOC .. reereeeieenieeenn 187
7.3.1 Operating System Archltecture ceverrererenreneeenenn 108
7.3.2 Application Architecture .........cccoovvvvvveveereeveeeennnnnnn. 159
7.3.3 Developing Applications ...................ccc.cceevvervnenn. 159
7.3.4 A Sample Application.........ccooveevvvvicviceieri oo 161

7.4 Java Card .. voeens O UPPUPRPPURI £ s
7.4.1 Java Card Framework vreerenenene 163
7.4.2 Lifetime of On-Card Applets and ObJECl'S e, 164
7.4.3 Developing a Card Applet.... ROOPUPOPPPNION X' 1
7.4.4 A Sample Applet ..c.coccovriiieiniiniereeceeeeee e 167

7.5 Windows for Smart Cards... vrveiressesenieessenseeeeeenss 169
7.5.1 File System and Access Contro] crervirrennenneee 169
7.5.2 Applets and Windows for Smart Ccuds API.........-...]?]
7.5.3 Off-Card Application...........coceeveveersvevsercersrereeeenn 173
7.5.4 Solution Manager ..........cccoveeveeveeeereeeereeeee .. 174
7.5.5 A Sample Card Applet ...........ocovveveeeeeeceeversnrnennnn 175

7.6 Further Readings.................................. TSIy 177

8 Middleware Components ................ccc.cceccvvvceeeeernnn.. 181

8.1 Programming Consumer Devices................................ 181
8.1.1 JavaPhone APL......ccocoocvvovieieeeeeeeeeeeeeei 181
8.1.2JavalV AP ... 183
813 WebTV. ..o, 186

8.2 Smart Card Programming..................c..ccoovvveneennn... 188

XV : Table of Contents

Meta Exhibit 1035 - Page 0012
IPR2024-00246, 00247, 00248, 00249, 00250



8.2.1 OpenCard Framework .........cccooervueivercnnrenerscnnennnnns 188

8.3 Messaging Components..........c.cccoeveicenienvenersesinnneee. 198
8.3.1 MQ Everyplace...........cccoevierernererenracenecssinsiensenennns 199

8.4 Database COmMpPONeNtS......c.ceeieererermmevmeeieerininiiernnnin 199
8.4.1 DB2 EveryWhere ..........cccovvvevvvneiveriensirorivnsecsencscenes 199

8.5 Further Readings.......cccocceevvmcaeiieveeniisercnnanescnenennneens 200

0 SECUTIEY v eeeeecereeeeeaeecer e mrenenmernsnens s s e onnsens 203
9.1 The Importance of Security .........cccoveuriverreerrrsiansinnninns 203

9.2 Cryptographic Patterns and Methods ....c..cccceeviennenne. 204
9.2.1 Symmetric Cryptographic Algorithms ......................204
9.2.2 Asymmetric Cryptographic Algorithms.................... 208
9.2.3 How Secure Is an Algorithm? ......ccooceocoevenieivevnenn. 211

9.3 Cryptographic ToolS........covvurverreeeireerienianesrsansieeeens 212
0.3.1 Hash v etnecernnesvsinseeen e L1
9.3.2 Message Authentication Code (MAC)......ccoevvruene 212
9.3.3 Digital Signature ............c.ccccevevrmmsremennriieieerennnnen 212
0.3.4 CertifiCate .ovvviverereerreereersaeriesees e eeeneeeaees s maenscaieens 214

9.4 Secure Socket Layer (SSL) ..cccoveeervceivvinencncncnieinennn. 214
9.5 Further Readings ........ccovveviveerienirnnnionsneninnniassrenieenies 219

Part IIL.
Connecting the World............c.ocooiiiiniiii e 217

10 Internet Protocols and Formats .......cccoveeviniiiinninnninnin 219
10.1 Hypertext Transfer Protocol (HTTP) ... 219
10.2 Hypertext Markup Language (HIML) ......cccomvieine 221
10.3 Extensible Markup Language (XML) ......cccocvrererennne 222
10.4 Further Readings ........ccccccocveviiniinicesieniiicinneineiane s 220

Table of Contents ® XV
n

Meta Exhibit 1035 - Page 0013
[PR2024-00246, 00247, 00248, 00249, 00250



Xvi

TTWAP e 227
11.1 The WAP Architecture.................cc.cccevuvrennnn 227
11.2 Wireless Application Environment.................c.......... 230
11.2.1 Wireless Markup Language...........c...co0cveveunnnn.... 233
11.2.2 WAP Binary XML Content Format ....................237
1123 WMLSCript ..o 238
11.3 Further Readings......................ooovive, 241
12 Connectivity «..o..ccoeevivurioeiirice e, 243
12.1 Wireless Wide Area Networks ..............c......... 243
12.1.1 Cellular Basics... e 243
12.1.2 Major Digital CelIular Systems v 200
12.1.3 Advanced Cellular Radio Standards cerererrrennianren 203
12.2 Short Range Wireless Communication............ 276
12.2.2 Bluetooth .......ccccevevivvieiiiiee e . 279
1223 IrDA e ..288
12.3 Home Networks......................... e, 292
12.4 Further Readings...........cccooooooiii i, 301
13 Service Discovery ............... e 303
13.1 Universal Plug and Play....... .. 304
13.2 Jindueucieicvinneiennnn, .. 306
13.3 Salutation................ .. 307
13.4 Further Readings............ccccovvvriverveenoriesnenns 308
Parc IV.
Back-End Server Infrastructure..........ccccoveeveeenn... 311
14 GatEWAYS +vvuveeerrecerreeiiee it eereeestaeeesee oo 315
14.1 Connectivity Gateway.... virisenanneseereeeene. 316
14.1.1 Palm Webclipping Proxy Server .................. 316
14.1.2 WAP Gateway..........ooooveeecereroneerererennn, 317

Table of Contents

Meta Exhibit 1035 - Page 0014
IPR2024-00246, 00247, 00248, 00249, 00250



14.2 Wireless Gateway .........c...ccocooooiiiiiiiiiieie . 319
14.3 Transcoding ........ocooiiiiiiiiiiiiii e 320

14.3.1 InfoPyramid Framework ........c.ccccocovciiveicnieinnn . 322

14.3.2 ProxiNet Transcoding Gateway ............cccovvvvivecncnn. 323
14.4 Residential Gateway.......ccceceeievvernrieeeiveeineeennn. 323
14.5 Further Readings................... .. 324
15 Web Application Servers.......ovvuveeeivvvereioriinereeesenarieen s 327
15.1 Architecture and Components............... 327

15.1.1 Java Servlets ... 328

15.1.2 Enterprise Java Beans ..........c.cocervenan.. ..332
15.2 WebSphere Application Server........c..ccccccevverivrsrannnn 335
15.3 WebSphere Everyplace Suite........o.cccoccecvviieiiinnnnnn... 336
15.4 Oracle Portal-to-Go ........coccouueviveieeiee e 337
15.5 Further Readings ...........cccocovvvvviecvieeieeieiieee e 338
16 Device Management.............ccoveveevreceonnieccrcniinnnienn. 341
16.1 Tasks of Device Management Systems....................... 341
16.2 Tivoli Device Support Infrastructure .......c.ocevveviennnne. 342
16.3 User Profiles and Directory Services........ccccovrienane.... 344
16.4 Further Readings.........ccccceeeiiiiiioniviiinneiven e veenions 346
17 Synchronization............. cene 347
17.1 What Synchronization Is All About.........c.ccvreuneune..n. 347
17.2 The Challenges of Synchronizing Data ...................... 348
17.3 Industry Data Synchronization Standards................... 349

17.3.1 Infrared Mobile Communications (IrMC) .............349

17.3.2 Mobile Application Link (MAL)...........c.cooceiv... 350

17.3.3 SyneML ..o ...350
17.4 Today's Synchronization Solutions ................ceeceuveeee. 353
17.5 Further Readings ......ccccvvviviiivininniiinieeec e e senneee, 353

Table of Contents XVl

Meta Exhibit 1035 - Page 0015
[PR2024-00246, 00247, 00248, 00249, 00250



Part V.
INEW SEIVICES tevvrrerrnirinnrerrnieesrnieiensseeesotssenssiresisreienstnsnsonnss 355

18 Portals and Access Services ........cceovveriveviinraeeesssieeniennns 357
18.1 Internet Portals .....ccccooviviiiiiniininnniinnccine e 357
18.2 Wireless Portal ........co.coeiveiieriiniinerceneee oo 358
18.3 Broadcasting Portal .........c.cooiivviciiiiconinn i, 360
18.4 Further Readings.....ccccoeeerenreieeneeinniicnricscvnvcnnnnnnns 361

19 HOome Services .....oveieriinnioniiieineiiirioniensienivessnesennis 363
19.1 The System VIeW ...eueeiviiioirieeiiiiieeceieescceee e eeneans 363
19.2 Communication Services ........cc.cvureervienriersiverinecenne. 364
19.3 Home Automation ..........cc..oeiveiieeiioneeeicnniieiceeacanns 365
19.4 Energy Services ......c...ccoeoeoeee SR 366
19.5 Security SErvices ... ....oovieervrirneriree e e 367
19.6 Remote Home Healthcare Services...........cccccveveuerene.. 368
19.7 Further Readings.......ccccoeeeieeviiinieiiensciecccciinniaeeeen. 368,

20 Travel and Business Services..........cocoieveieeeivervvnnreveienns. 371

20,1 Travel SEIVICES cuueieeeeieeeiceeeerereeeseresnreeee e e sesiaesenanes 371
20.1.1 Onthe Ground .......ooovevooieieeeeeeeeeeeeeieeeeereeennn 313
20.1.2 ... Andinthe Air ..o 374

20.2 BUSiness ServiCes . ...oo oo 375
20.2.1 Field SUPPOTE cvevervirierinrieieieireeanscer e svecaerasrssresnrenee 3 1 O

20.3 Further Readings.......ccccccoviiiiiiniineninniiven e 377

21 CoONSUMET SEIVICES ..viueviiierieriieniiaisieeiieesiesesensicesinenisnee 319
21.1 Interactive AdVertiSement ... ....cecvvneeevveeeeeeeeeeeneesiennss 379
21.2 LoYalty...coiveeieeeeeceeceeesenitrecese e teessenvne e e necenn s SO0

XVl  ®  Table of Contents

Meta Exhibit 1035 - Page 0016
[PR2024-00246, 00247, 00248, 00249, 00250



21.3 SHOPPINZ . cceviereeeeiieeeticttiee e e rertrereeeeieaeeeee e eneneeeeee e 380
21.4 Payment Services ...........ccoevieiiiuieieernniareene e 382
21.5 Further Readings ..............ococooiiiiiiiiiiiie 383

Part V1.
APPENTICES v vvviirviviiiiiiiniiiier e e e 380

A BibLHOGIAPNY civviviiiresiecieiiirertiecee e cecerirere e e ee s e cnnanns 387
B GIOSSATY ..vveiiiriieeiinirerinreientaeeisneaesassesesssranessansassssaaenns 391
CINAEX tovvvireerrmrriurrenmmintinsirner s e sesssenes sas 399

Table of Confenis = XIX
| |

Meta Exhibit 1035 - Page 0017
[PR2024-00246, 00247, 00248, 00249, 00250



2.1
Han«

Handh
nectabl

plied o1

~ m o=

Palm (

a;ld sell

The
cluded

ndaows CLH.

iim OS

21 " T ' -

Meta Exhibit 1035 - Page 0018
[PR2024-00246, 00247, 00248, 00249, 00250



onnects
LLILLLL LU LU SULItE Ut s 2 e £ ans vatuii suuois so wow wvailable,

allowing them to access a network directly through a phone line.

Photos courtesy of Handspring Inc. and Palm Computing, Inc.
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different writing styles. Almost every letter can be formed by a single
stroke.

HotSync The synchronization mechanism between a Palm OS based de-
vice and a desktop PC is HotSync. The changes made since the last
HotSync are automatically updated on the Palm device and the
desktop PC. If corresponding records are changed on the PC and
the Palm OS device, HotSync will detect a version conflict.

Fionire 2 4: I = — re-esioo Latters
G
J . K Ay "
= VBCDETGHh T
o ] - Ly T Ry T
i Mo CLMNOPORST
qlwlefr|t]w[u]ilo|p]| 4= |8 7T | e L 7 space Backse RETa
ol :[a][aln]i[c[1]:]" I[—” d LJ"J%;'_—'
-:-:lp|z|x|c|~.r|b|n|m ||4J ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Tt space T |
1 .‘.
(_pone ) EERr23]inv] hd [Previous | [Mext ] [Tone ] [ Tips ]
Infrared port The infrared port of

between different devic

applications can be “beamed” from one Palm to another wit
detour over HotSync and a PC. The infrared port can also
to communicate with a cellular phone instead of an attached
to connect wirelessly to a network.

Intfernet access The Palm allows to access Internet sites either through s
net connected PC or directly by going online via modem. T
several Web browsers :
based Web browser, th
sides. This feature is extremely important, since a Palm device usu-
ally doesn’t have a permanent Internet connection. There ar
providers for delivering Internet content, especially for &
devices. One access point for synchronizing content is Avant

e Internet content can be downloaded by the AvantGo
installed on a PC. AvantGo offers selected Web sites r
manifold topics, which are referred to as channels. U
subscribe individually to particular channels of interest
ceive updated content with every HotSync. The inforn
stored in HTML, thus also graphics, tables, and differ
can be displayed. The Web pages are compressed before
transmitted to the Palm OS device.
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Pockeire 1ne riivli applications of £.11 have been updated and rena

Office suite  Pocket Outlook. Part of Windows CE are pocket versions
crosoft Word and Excel. Up to now, these tools had onl
shipped with larger sub-notebooks versions of CE Word an
will help viewing attach e
them onto the device).
are nice complimentary uuuues.

Internet The Pocket Internet Explorer is deﬁmtely one of the hlghh
Explorer  version 3.0. It supports ~=%=~ -~ ~eoto 1
JavaScript. While the
only browse dedicated Weou sites, uie 1 UUKEL LILEITIEL CXPIOTET 1S ITee
to surf anywhere in the net. A “shrink to fit” mechanism is
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to deal with the smaller screen size: Web content is zoomed

cam a1 2 Lin tnta A v A A

ia player reflect the aim  Multimedia

OI IVIICIUDULL LU CTLLIPLIGdILT ULl LULILTLIL ucuvery complementary to access
¢ At v tuwnd lhnnn tanhhinATlAan: Boa Ananatine SyS’[emS.

id an individual music
1 handheld device. The
ours of music into 64
ds. Access management

vVip. 11
prevent: ohic mechanisms.

Micr sftware delivering books
to Winy le fonts, a built-in dic-
tionary, are the benefits for the
user. Tt onding copy-protection
system |

Whi 1stly used by business
people .ccopeg oo o= 5, there will soon be a

significant shift towards private and entertainment usage. Especially
new multimedia computer games will target the PocketPC platform

in close future.
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Table 2.1:
Comparing
Handheld
Computers and
Sub-Notebooks

40 =

Device Palm Pocket Handheld |EPOC
Class PC PC PDA
Products Palm IIIx/ Jornada 540 | Aero 8000 Serie 5mx
IIe/V/VID | (HP), (Compag), | pro/ Revo
(Palm), E-115 Jornada 820 | (Psion),
Visor (Casio), (HP), MCz18
(Hand- {Paq H3630 |MobilePro | (Ericsson)
spring), (Compaq) 880
Workpad (NEC)
(IBM)
Operating | Palm OS Windows Windows EPOC
System CE 3.0 CE 2.11
Size 8x12x2cm|13x7.8x 25x20x3 17x9x 2 cm
1.6 cm cm
Weight 140-160g |255¢g 1-13kg 200-350g
Data Entry | Stylus Stylus Keyboard Keyboard
Display monochro
Type or 256 col
touch screen
Display Size | 7.8 cm 21-25cm  [21-25cm  |12-14cm
Display 160 x 160 320 x 240 800 x 600 480 x 160
Resolution | pixels pixels pixels pixels
RAM 2-8MB 16 MB 16 MB 8-32MB
Battery > 10 hours 8 hours 4 - 10 hours |> 10 hours
charge
Peripherals | Serial, Serial, USB, | Serial, USB, | Seria
Infrared, Infrared, Infrared, Infra
Springboard | Compact Fl., | PC Card, Compact-
(Visor only) | Voice rec., Compact Fl., | Flast
Audio ext. display
speaker,
Applications | PIM, PIM, PIM, PIM
HotSync, ActiveSync, | ActiveSync, | Inter
Graffiti Handwriting | Handwriting | Brow
recognition, | recognition, | Data
Internet Internet Spre:
Explorer, Explorer, WAL
Office Suite, | Office Suite MC
Media player only)

2 Information Access Devices

Meta Exhibit 1035 - Page 0027
[PR2024-00246, 00247, 00248, 00249, 00250




Notebooks

In ternr and functionality, sub-  Something
)
Jdand
teristics
ory, mc
Additic
easier —

main d

have m

tended

on, avo

battery capacity exceeds the usage time of notebooks. [Nevertheless,
o oTmoer o for sub-notebooks. And

But
having
class nc

Prot a0bile sales forces. Sales  Targeting
representatives need to Iul out contracts, ol et ~m ot toles

rectly at the point of sale. They must have
! ot ot o e P Grder sldwas O proauct
uited for these kind of
LasKS. 1IIE Keybudlu auows yuick udwd enuy and the display is large
enough for product presentations. There is enough storage for local
data repositories allowing to work offline while on travel and to
Synchrc B L N I N N T S DS
Mos
or Winuows Ui, 1ave 2.1 CULLIPAIEd UEVILED UL UIE DU~ HULEUUUR
class with handheld computers described in the previous section of
this chapter.

2.2.1
Windows CE-Based Sub-Notebooks

Major device manufacturers for Windows CE sub-notebooks are
HP (Jo J) — both are using ver-
sion 2.1 .0 is not yet available for
that class of devices. In Microsoft terminology, the Windows CE
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version 2.11 configuration for sub-notebooks is called “Handheld
PC (H/PC)” or “Handheld PC Professional (H/PC Pro)”. This
might be a bit confusing with the terms “PocketPC” or “Palmheld
PC” applied for handheld computers.

Along with handheld PC devices comes a complete set of minia-
turized Microsoft office tools and the Internet Explorer. Windows
CE handhelds feature a PC Card slot for various peripherals like
wireless communication adapter, modems, and many more.

2.2.2
EPOC-Based Sub-Notebooks

EPOC is a versatile op various
mobile devices. Beside phones.
EPOC has been developed by the Symbian consortium, founded by -
Ericsson, Motorola, Nokia, and Psion. EPOC based sub-notebooks
are available as MC218 from Ericsson, Oregon Scientific's OsariS,
and Psion’s 5mx Pro (Figure 2.7), Series 7, and revo. All of them are
based on the current version of EPOC, EPOC Release 5, except for
the OsariS, which still uses EPOC Release 4.

Figure 2.7:

Psion Amy s

Sub-t

Photo courtesy of Psion

Remarkable is, that the EPOC operating system is very stable and
users only experience crashes every few years. These devices contain a
rich set of applications for mobile workers. Besides the PIM applica-
tions, they feature a word processor, a spreadsheet application, a web
browser which supports Java applets, a communication suite with
email, fax and SMS, as well as an application to backup and syn-
chronize the device with a PC.

Data entered on an EPOC device can be exported to PC docu-
ments and imported in applications like Lotus SmartSuite, Word-
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of additional third-party
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2.3

Phones

Moder: new pervasive technolo-
gies. T1 n-to-person voice inter-
face to puting features like tiny
hard di sed into a tiny shell dis-

the demarcation to handheld organizers. Today, address
calendar, memos, and games are state of the art applications,

which ¢ hones.

But - with a screenphone or
playing Tetris on a cellular phone, while waiting for a train: address
books ire synchronized with a
Person: a from server databases,

iystems can be accessed,
ants.

2.3.1
Cellular Phones

The diversity of cellular phones is incredible; their functionality too:  An incredible
the endless list of features gets longer every day. There are manifold  diversity
games, fancy form factors, built-in FM radio, and even PIM func-
tionality. The operating systems used in cellular phones are quite
manifold too. Mostly proprietary systems like RTOS from Siemens
or GEOS from Geoworks are used. Others like EPOC are applied
by several companies.
One issue, cellular phones without a reasonable keyboard have to =~ Entering text
cope with, is how to enter text easily: Voice recognition is one
sumptuous way. Instead of picking one of the miniaturized keys,
commands and data can be spoken to the device. Stored phone
numbers are dialed with one shout.
Predictive text input is another way to leverage data entry. T9,
which stands for “Text on 9 keys”, has been adopted by numerous
phone manufacturers. The user types in arbitrary texts with the 9
keys of the numeric keypad of a phone. Only one keystroke per char-
acter is needed instead of the annoying multi-tap text entry. Since
each numeric key stands for three or four letters, a software decodes

2.3 Phones 43
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-andards.
_ s today's
most common one. It using an
encoding key, which is Division
Multiple Access (TDI *h works
similar to CDMA, but

2.3.2
Data Transmission Capabilities

A

Acc-— " " ways for
rk. Data
evices or
cially the

net gives mobile users access to a standard

n.

e Paging is one way of sending data to a recipient. Only a notifi-
cation and a callback number is delivered.

e GSM data is a part of the GSM communication, which can be
used for data or fax transmission.
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Data transmission using a mobile phone is becoming more and  Mulfimedia
more important — the emerging WAP applications make this evi- messaging
dent. But WAP is only the very beginning of new data based com-
municatinn terhnalagiee Revand SMS Pictyre Messaging allows to

send te

ige Service adds digital

IMAGINgG cupumsssiao: sravmase «ramscasssone LJIPPOTS entire new con-

tent types, such as animations or video clips.

The mnct imnartant nhstacle for this evolution is the speed of the . GPRS and UTMS

data tre
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From t
Packet
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up to 1
ISDN

interme

y allows only 9,6 kilobits
ass information retrieval.
to GSM, called General
2. This packet-oriented
sile data communication
han the speed of today’s
GPRS will only be an
1 Mobile Telecommuni-

cations System (UMTS) will be introduced as a worldwide common
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standard for wireless communication. UMTS will allow 100 kbps to
2 Mbps for data transmission! Phones based on these enhanced
communication standards are often referred as third generation
phones (3G).

But communication aspects of phones are not limited to the pure
telecommunication:

Infrared Mobile phones usually have an infrared port to exchange data lo-
cally with another device. For example in order to “beam” an address
book entry to someone else’s phone or to interface with a calendar on
a PC. Or a simple handheld computer could use an infrared connec-
tion to a mobile phone to establish a wireless connection for access-
ing some server.

Bluetooth Bluetooth is a convenient approach to let multiple devices col-
laborate wireless with each other within a short distance of a few
meters. While infrared is a one-to-one communication, Bluetooth
establishes a local wireless radio frequency network. Phones, hand- -
helds, and personal computer can communicate with peripherals,
like headsets or hard disks. A typical scenario could be a handheld,
connecting via Bluetooth to a phone, which dials up to a network.
Using a Bluetooth connection, the downloaded data can be sent to a
standalone memory card.

2.3.3
Smart Phones

Smart phones combine a mobile phone with a handheld organizer

into an all-in one communication system.
Nokia One example is the Nokia Communicator 9110. The device can
Communicator  be unfolded to access a small keyboard inside. The Communicator is
based on the GEOS operating system and features an Intel embed-
ded 386 class processor with 24 MHz. 4 MB of RAM are occupied
by the operating system and the included applications. 2 MB is free
for user data and another 2 MB is used for program execution. The
monochrome display has a good resolution of 640 x 200 pixels. The
communicator is based on dual band GSM wireless communication
and provides fax, email, short messaging, Internet access, and Per-
sonal Information Management (PIM) applications. While PC
connectivity via Infrared and serial port is a common feature, telnet
and a VT'100 emulation are an additional way of accessing data on

servers of interest.

Ericsson R380 Another smart phone is the Ericsson R380 (Figure 2.9). The
PDA functionality is similar to the Nokia. The key pad can be un-
folded to access the touch screen hidden behind. With 360 x 120
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‘hat screen has a reasonable resolution. Dual band GSM,
,, and infrared port ensure connectivity, for example to syn-

e with a PC. The R380 is WAP enabled and based on the

» EPOC operating system.

Photo courtesy of Ericsson

The near future smart phones of all manufacturers will take ad-
vantage of high-speed wireless communication networks like GPRS
and UMTS. Besides the phone and organizer functionality, these
devices will be able to exchange video and audio streams as self-
evident as today's SMS (Figure 2.10).

Photo ... ..., ... ...

For instance Ericsson’s future Communicator platform is a high-
end device with a handheld computer look-and-feel (Figure 2.11).
This EPOC device will support the three GSM frequencies 900,

1800, and 1900 as well as the new GPRS communication for high

speed data transmission and Bluetooth. GPS is another feature Er-
icsson plans to include to their Communicator.

The MultiMobile is a smart phone prototype, developed by
Siemens and Casio. It is based on a Cassiopeia PDA and runs the
PocketPC version of Windows CE. Besides WAP and SMS, the
MultiMobile can play MPEG-4 video files as well as MP3 audio
files. This device can even be used for mobile video conferencing.

2.3 Phones

’hone

10
3Sign

lia
one
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Photo courtesy of Ericsson
Screenphones
Screenphones are the ¢~~~ ¢~ ~* -~ - * -~ T ot tormj-
nal. They have a reasc and are
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Photo courtesy of Ericsson
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2.4
Further Readings

Avant(=n
http:// 7 html
Information about the AvantGo portfolio on different operating

systems.

Ericsson

http://;

The cicricpupe vs sssvvvnns v sssvmne pasosd€ activities.

Ericss

This eatures and functionality.
of the l\oou ouw e privise toi sasosuns. 1o includes the WAP con-
figuration and a detailed glossary with mobile telephony related
terms.

Hand:

http://ve v v exscsssopn sssg e vunan
| =4 S

Handspring shows the Visor Palm OS devices and some inter-
esting add-on hard- and software.
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50

Motorola

http://commerce.motorola.com/consumer

Motorola’s consumer products.

Multimedia Messaging

http://www.nokia.com/press/background/index.html

A white paper from Nokia [NOKO00] describing how SMS
evolves to mobile multimedia.

Nokia

http://www.nokia.com

The homepage of Nokia.

Palm Central

http://www.palmcentral.com

Plenty of software to download for Palm OS devices.

Palm Computing

http://www.palm.com

Information and downloads for Palm OS computing devices.

PalmZone

http://www.palmzone.com

Online Magazine covering Palm OS related topics.

ProxiNet

http://www.proxinet.com

The place where users can subscribe to the ProxiNet transcoding
services for Palm.

2 Information Access Devices
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WWW.psion.com

n provides the largest variety of EPOC powered devices.
Psion devices, support,

Market
www.idc.com

[DC [IDCO00] market analysis and forecast about the usage of
it connected devices, such as PDAs, games, TV, and screen-

Pl 1UL1ITD.

Symbol

hitp://www.symbol.com/products/mobile _computers/mobile_com
puters.html

Symbol’s mobile devices with laser beam scanning capabilities.

WAP Development

http://www.forum.nokia.com/wap_developer

Information about WAP development based on Nokia WAP
phones.

Windows CE PocketPC

http://www.microsoft.com/pocketpc

The starting point when searching for Pocket PC information.

Windows CE Mobile Devices

http://www.microsoft.com/mobile

An overview of Windows CE devices. This site includes reviews,
features, and comparisons of handheld and PocketPC devices. There
are also developer and enterprise resources.

2.4 Further Readings ® 5]
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Qualcomm

http://www.qualcomm.com

The homepage of Qualcomm includes technology and products
for wireless communications.

ZDNet

http://hotfiles.zdnet.com

Shareware and freeware for Palm OS and Windows CE.

52 ®m 2 Information Access Devices
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14

Pervasir iety of non-IP network
protoco ecific to a particular in-
dustry. : Internet or other com-
puter n uired. This task is done
by a co e point of entry into a
server 1 . ommunication channels
and their specific requirements from the rest of the back-end sys-
tems. C
Server X X
transmission.

Besides protocol conversion, content can also be adjusted for spe-
cific cla
applicai
types o: ae example for this type
of gatev s chapter.

Gateways can either be part of the back-end system or they can
belong to an user’s personal setup. The first possibility could be a
gateway which is installed by a service provider offering wireless
access to his customers.

The second possibility covers workstations or other systems taking
the role he Internet. Local gate-
ways ce pplication management
and integration of manifold subordinated devices. One example is
the classical PC to which a handheld companion connects. Another
exampl local interface between
applian rk and the external net-
work, like the Internet. The residential gateway can dispatch external
services entering a home network to the connected devices. Or it can
route wireless appliances within an office to a high bandwidth Inter-
net line.

14 Gateways ®u 3]5
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14.1
Connectivity Gateway

This section covers three examples of connectivity gatew:
xy Server, a WAP gateway, and the

14.1.1
Palm Webclipping Proxy Server

The developers of the Palm VII handheld computer demde(

110n ramiilan srralh hmcentoa e £ oot

LuLLianive Llle iuuvuuuy

Internet browser, web

client application for eau: parucwar wev sie. 1ius appucau
plements the required brooinr anmobstie: oot
and stored locally on the

forms for each query to t

opers need to develop a

mentary to the regular ....vis iues. vvew wuppuig uses 1
version 3.2 with some extensions and limitations. For exampl
are special tags to identify a device. Applets, Java Script, fram
cookies are not supported. Only simple queries and no ¢
hyperlinks to other web clipping sites are possible. The HTM
are converted into a binary format, which can be rendered
Palm VII device. That technology minimizes storage requir
and the amount of data transferred. The benefits are lower t
tion costs and longer battery life.

POlmNeT AH Palm VII communication onec thrniioh a nranriatam: ~
Data Center  tivity gateway, the Palr
server is part of the Pali__ ... ____ ..., i proviucs v

Internet access to Palm VII users (Figure 14. 1)
The communication between a Palm device and the oate
based on the UDP proto
request to the server and
compressed and encrypte
with low bandwidth and
query to Palm.Net, the |
Internet request and for
The server returns a response, which can be dlsplayed on the
VII browser.
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Frequency aglhty, network authentication, and the Certicom el-

liptic ¢ -1---tl—- ~=- --med to establish a secure
connec Palm.Net Data Center.
The connecuon oI e ramLivet uawa center to an Internet server
canbe ' 77 €CT - - A0 - 198 hit key. The Palm.Net
Data C
Beai wntnntinn ie Rall Qanth’e NMAhitav
Mobite
MHz i a0 @ DU i 1ausu s RNUTNNIUN
quency access number. A direct
line to
One on technology is that the
radio fi kilobytes per second for
data tr: f information, which can
be exct Ahout 5(0) hvtes for the
query, 2
Althuugis v s wans v xa worson wrsy svvvoon eae —mo oo

from Bell South, the architecture is basically open for devices based
on other network technologies and providers.

Figure 14.1:
\ The Palm.Net
e T Data Center

HTTP
HTTPS (SSL)
TCPAP
ing
'
HTME
14.1.2
WAP Gateway
In orc 1e Internet the standard
HTTI ) rs must be converted into

WAP's Wireless Session Protocol (WSP). As described in Chapter

14.1 Connectivity Gateway ® 3]7
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11, this task is done by a WAP gateway. Addltlonally the (

which must be provide *~ «-- YA * A s
format is translated into
to optimize transmissior:.

DantAdan mmmbmand mem A i 1 o ~

VV/iaL 1.4. 111D puall

normal HTTP servers 1

Alinnte Tha fnitintan ~F

Livay Uawway iUy
the WAP client over
components: the conter.c « vo puoiou w uie vvAr wiei
control entity, which holds information, like the message exj
date.

Since WAP is an ope
telecommunication netv._.... ..., gecorea ssuas vurn wa
WAP camnliant nhane

Nc

base on the bearers N

Switched Data (CSD).
than HTTP on the ser
need to be supported. A

end server systems can be omitted this way.

Fig
WAP ¢
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14.2
Wireless Gateway

The IBM SecureWay Wireless Gateway tunnels the IP protocol ~Gateway
througt

on clier

on TCP/IP, although this protocol is actually not supported by the
communication bearer. Any application developed for the standard

TCP/IP interface, will run on top of SecureWay Wireless without

modifications.
The nterpart of the gateway  Client
and mt system. A user interface

allows to initiate the communication to the gateway. The mobile
user can select the network type, which meets best his current needs,
without making any changes to the installed applications.

In order to setup the network transparent to the application, dif-
ferent network characteristics are encapsulated by SecureWay Wire-
less. On the client side, all network specific details are hidden be-
neath the common TCP/IP interface layer. SecureWay Wireless
works like an additional network device driver. It intercepts the
TCP/IP communication and routes the data traffic over the chosen
non-IP networks. Inside the gateway, Mobile Network Interfaces
(MNI) expose the access to a particular network type.

The list of supported network protocols include:

e  Public and private Packet networks (CDPD, DataTAC, GPRS,
and Mobitex).

e Analog and digital cellular networks (GSM, CDMA, TDMA,
and AMPS).
Satellite networks (Norcom).
Wireline (Cable modem, DSL, PSTN, ISDN, and Dial-up
ISP).

e LAN connections (Ethernet, Token Ring, and wireless LAN).

Besi® = ° ' ™M *t---4 ————tion between client and  Efficient
gatewa 1e network traffic using
data c© . efficiency is extremely
import The benefits of less data
traffic : ywer network fees. Addi-
tionall 1ected automatically and

will resuiiie as> suull ad> LuLLLLIWL HLauULL cusstinues. The user will not
notice that interrupt (short-hold mode).

14.2 Wireless Gateway 319
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GiiivyLLILULL UeLUDU.

Racidac catawray and alinmt TRNA cwnctdan 2. O __TA7

} vy e
reduction, as well as H

o —mma e s -
-

caching.
Figure 14.3: Clients Aotouran
Sex
€
Transcoding
Transcoding is a content adaptation technology, which tailc
formation for a snecific device hv trancfarming ite farmat and
fransc
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resentation, or transcode Web pages to the proprietary format of a

PR .

specific « ™
Besid
ties, anc
personal
organiz:
transcoc
guage.
Tran
cepts th
timedia
ure 14.4
the incl
tion buw
each ob
ate met

JULLALILT. LIIULLILIAUIULL 10

A~ hic nrnfarancac and

/ITD UL a pruitiiiu s

7 nr nravyv which inter- Tl’ﬂﬂﬁ(‘.ﬂding

be devite capusiiacs ) o e emmmes s
others. They indicate what kind of informati... ... .. .. .

in which way.

Publisher Preferences || patirv

CONucrie wvs vas et e« - mne

This

e M
M

me

Ol wan eravnny e ey

geted devices needs.

® Fidelitv
Re
rec
PIlotanny conam —mmmemmy — -

A
ler
I | Audio 4| —
mensions: ~ Modality and
fidelity
, olied in this context.
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Content
manipulation
methods

Transcoders

322

The following list shows several common methods for
manipulation:

e Conversion of imag--*-
them separately onl
Compression and reuucuon o1 scate ana coior tevel of 1m
Substitution and removal of images.

Conversion from one image format to another.
Translation of XML documents according to a given styl
Video skimming.

Video-to-image conversion.

Text-to-speech conversion and speech recognition.

Text summarization from detailed text to headlines.
Text reformatting from tables to simple lists.

Language translation.

14.3.1
InfoPyramid Framework

An implementation of transcoding technology is the IBM 1
ramid Framework. This
with different modalitie:
stored in different representations or be created on-the-fly i
to meet the capabilities of a requesting device.

Media objects corres
14.5). Within the pyram
decreases from bottom to top. The lower cells refer to detai
formation, such as high-resolution images or comprehensivi
The upper cells correspond to strongly compacted informatio:
as simplified images or si
within the pyramid, th
speech conversion chang;

The framework inclu
These are referred to as
translators and summari
summarizers change fide
to add new transcoders t
possible to define additional modalities, such as different lan
of text.

The framework has |
server as well as a servlet.
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and responses between the user and any selected Web server. The

servlet 3 © ° “"leb application server.
V74 N rr— Figure 14.5:
nid
d

| Video | Image | 1ext I Auulv |

14.3.2
ProxiNet Transcoding Gafteway

ProxiN on the ProxiWeb browser
for clie

is retri

tation

browse )

the device is connected to an Internet provider, the browser gives
immec are kept within a cache
and ca n.

14.4
Residential Gateway

The It - F— . . i1 b i e a mmamdaanl LWLt A~A
betwe

Figure WILIL SEVEldl LULLLICLUYVILY
option aspects to the residential
gateway.
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Figure 14.6:
Home Nahanrie

324

On one hand, the residential gatevvay mtegrates tral
communication media " '
audio-visual system. T
could, for example, announce a cauers 1aent1ty tnrough tr
audio system. The resic"-
out of his Jacuzzi to picl

On the other hand, v
bridge between the horn
able to access the home
center should be able to
nostic purposes. Howeve
must not be possible fo
mation about the residents.

14.5
Further Readings

IBM Transcoding Solution

http://www.research.ibm.com/networked_data_systerns/
transcoding

This site inchides dartimente and  nirhlicatinne  swalad

i A e L < I L TR U T RV IVN
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Jetworked Home

http://www.ibm.com/pvc/nethome

This web page includes a scenario of a networked home environ-

ment.
the Mobile, Wire-
http://v
This
WEIL 8S 4 gratiin wissyuso vs tariosvase cousmsUsUGEUY S evastor Soaaseas

to small devices [FOX99].

Nokia WAP Gateway
http://\f""“’ nalria rom/carnarata /xaran /varan Serverl l‘html

The AP gateway can be ac-
cessed through this link.

Palm VII Wireless Internet Access

http://www.palm.com/pr/palmvii/7whitepaper.pdf

This TooTm o ach to provide wireless

networl iy [PALMVII].

Panja Home Systems

http://www.panja.com

This site features a photo tour through a networked home instal-
lation.

Point Clark

http://www.pointclark.net

A commercial provider for residential gateway software and serv-
ices.
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