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(57) Abstract: Computer-assisted procedure (501/502) to communicate data in a transportation system (90) that physically trans-
ports objects (800) from first to second locations (10, 20). The objects (800) have write/read memory tags (300). Prior to commu-
nicating, data is separated into meta-data M and content-data C. Communicated are: C on the tags (300), M through a computer
network, and type-data T (representing M) on the tags. System computers (901, 902, 900) perform complementary methods for
forwarding (501) and retrieving (502). To forward (501) data from the first location (10), a first computer (901) queries (510) an
exchange computer (901) with M for T according to a predefined T-to-M table, writes T to the tags (300), and writes C to the tags
(300). To retrieve (502) data at the second location (20) where the objects arrive, a second computer (902) reads T from the tags
(300), queries (550) the exchange computer (900) with T for M according to the same table, and reads (560) C from the tags (300).
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FIRST LOCATION TO SECOND LOCATION

Field of the Invention

The present invention generally relates to data pro-
cessing and, more particularly, relates to distributed
computer systems, methods, and computer programs for
communicating data assoclated with objects that are

transported from a first location to a second location.

Background of the Invention

In almost all fields of industrial activity, small and
large objects are transported. Attaching a tag (or
"marker") to each object becomes more and more important.
Often, the tag comprises a radio frequency identifier
(RFID) with a small chip and an antenna so that the tag
exchanges data with a computer via radio waves. Tagging
objects found widespread application such as for goods
receipt and shipment management, production control,
merchandize management, lot control, expiry data
management, point of sales, etc.

US 5,936,527 Bl (Isaacman et al.) discloses locating and
tracking documents and other objects by a radio frequency
document control system.

DE 4341880 Al discloses to store manufacturer specific
data in a tag for reading by an external device and for
subsequent data processing.

GB 2 308 947A (Howell et al.) discloses a tag that iden-

tifies itself by a transmitted code.

CONFIRMATION COPY
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WO 00/45324 (Besnard) discloses to assoclate a read/write

RFID tag with a product to be processed, to process the
product, to write process information to the tag, and to
further process the product depending on the process
information of the previous process.

EP 0908643 (Sorells) discloses construction details of a
Radio Frequency Identification (RFID) security tag for
attachment to a small article of merchandise to monitor
the tagged item.

US 5 166 884 Bl (Maney at al.) describes an intelligent
system for processing and storing articles. The system is
mounted with a transportable container for carrying
articles (e.g., semiconductor wafers) that comprises a
non-volatile memory used to store the identity, status
and history of the articles in the container. Further
described is transmitting data from the memory to an
information processor.

US 4 974 166 Bl (also Maney et al.) describes processing
systems with intelligent article tracking.

US 5 469 363 Bl (Saliga) discloses an inventory control
system. An electronic tag that keeps an unalterable log
of each step in the handling of a controlled item, which
may be a £flight safety critical aircraft replacement
part. The tag i1s electrically powered via inductive
coupling to a computer with which it communicates, and
comprises a non-volatile computer memory element
configured so that data may be written into unused
portions of it, but so that no existing data can be
overwritten or erased.

DE 199 55 120 Al teaches a carrier-transponder with data
that describes environment conditions (e.g. temperature)
recorded during a time period previous to reading. The
transponder has an individual identification (elec-

tronically readable) and has dedicated memory portions
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allocated to dedicated organizations (e.g., shipping

agency) to allow specific object identification.

DE 198 44 631 Al (Gantner et al.) describes a tag with a
protected memory portion for a tag identification number
and owner identification number.

DE 199 51 060 Al (Boede et al.) discloses to provide a
computer system at manufacturing time with an automatic
customer identification for later use to identify the
computer to a manufacturer website.

DE 196 23 893 Al (Bischof) describes transmitting digital
coded signal when transmitting data from medium B to
medium A, medium A is caused to reqguest further data from
medium C, wherein C stores a database with profile data
of the user of medium A as well as stores data to be
transmitted to A.

US 5 963 134 Bl, US 6 195 006 Bl (P), and US 2001 0000
019 Al (P) (all Bowers et al.) describe inventory systems
using articles with RFID tags. Each tag has a unique
identification or serial number for identifying the in-
dividual article. An inventory database tracks all of the
tagged articles and maintains circulation status in-
formation for each article.

The advertising material "RFID Integration with SAP"
provided by SAP Aktiengesellschaft, Walldorf (Baden),
Germany, discloses the use of RFIDs in the context of
business applications.

US 6,177,860 Bl (P) (Cromer et al.) describes a method of
asset control and workstation computer deployment that
utilizes a dual port electronic memory identification
RFID tag to hold serial number and hardware and software

configuration profiles as well as user information.
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US 6 259 367 Bl (P) (Klein) discloses affixing to an

object a passive two-way communication circuit such as a
radio security tag or smart label. The tag or label, when
operational, is arranged to receive a remotely generated
request for status information and, responsive to the
request, to transmit status information to a remote
device. The circuit is associlates with an URL for launch-
ing a web browser program.

Documents with (P) have been published during the
priority interval. of the present application.

However, the use of tagged objects is mnot free of
technical or organizational challenges. Objects and tags
often cross company borders. Both locations (i.e.
companies) might use different data formats. Hetero-
geneous data processing requires data conversion at least
at one location. The available technology sometimes
limits the memory in each tag by capacity and speed:
First, it might be not feasible to store as much data as
desired because the memory size is small. Second, for
read/write operations, there might be not enough time to
communicate as much data as desired. In other words, the
memory is sometimes small and slow in terms of bits and
bit rates; but a large and fast memory is not available
or not affordable. Different data format and different
objects often cause non-uniformity in memory size. Some
data on the tag is not relevant for reading. Writing to
tags and reading from tags cause network load. The
present invention seeks to alleviate some or all of the

identified problems.

Summary of the Invention

Generally, the present invention relates to a computer-

assisted procedure to communicate data 1in a trans-
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portation system that physically transports objects from

a first location to a second location. The objects have
read/write memory tags. Data is communicated in parallel
from the first to the second location too. Prior to
communicating, data is separated into meta-data (M) and
content-data (C), respectively. Content-data (C) and
type-data (T) is communicated on the tags. Meta-data (M)
is communicated through a computer network. Type-data (T)
represents meta-data (M). Type-data (T) has smaller
volume than meta-data (M). System computers perform
complementary methods for forwarding and retrieving data.
To forward data from the first location, a first computer
queries an exchange computer with meta-data (M) for type-
data (T) according to a predefined type-to-meta table,
writes type-data (T) to the tags, and writes content-data
(C) to the tags. To retrieve data at the second location
when the objects are arriving, a second computer reads
type-data (T) from the tags, queries the exchange
computer with type-data (T) for meta-data (M) according
to the same table, and reads content-data (C) from the
tags.

The invention relates to a procedure for transmitting
content-data and meta-data for an object in a trans-
portation system that physically transports the object
from a first location to a second location and that uses
a data tag at the object, that uses a first application
computer at the first location, that uses a second
application computer at the second location, that uses an
exchange computer at least temporarily coupled to the
first and second application computers. The procedure
involves to perform a first method by the first computer
at the first location and - consecutively - to perform a
second method at the second location. The procedure is

characterized in that the first method has the following
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steps: querying the exchange computer with meta-data for

type-data; writing type-data to a first memory portion of
the tag; and writing content-data to a second memory
portion of the tag. The  procedure is  further
characterized in that the second method has the following
steps: reading type-data from the first memory portion of
the tag; querying the exchange computer with type—data'
for meta-data, and reading content-data from the second

memory portion of the tag.

A method for forwarding predefined meta-data and
predefined content-data from a first computer to a second
computer involves predefined meta-data and predefined
content-data that relate to an object that is transported
in a transportation system from a first location to a
second location. The first computer serves the first
location and the second computer serves the second
location. The method comprises the following steps to be
performed by the first computer:

querying an exchange computer with meta-data for type-
data, the exchange computer storing a meta-data to type-
data assignment table such that the second computer is
able to query the exchange computer with type-data for
meta-data once the object has arrived at the second
location;

writing type-data to a first memory portion of the tag
such that the second computer is able to read type-data
from the first memory portion of the tag; and

writing content-data to a second memory portion of the
tag such that the second computer is able to read the
content-data from the second memory portion of the tag

once the object has arrived at the second location.
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A method for retrieving meta-data and content-data

relating to an object that has been transported in a
transportation system from a first location to a second
location comprises the following steps performed by a
computer:

reading type-data from the first memory portion of a tag
attached to the object, type-data having been written to
the first memory portion of the tag by a further computer
that has queried an exchange computer with meta-data for
type-data, querying the exchange computer with type-data
for meta-data; and reading content-data from a second
memory portion of the tag, wherein the further computer
has written content-data to the second memory portion of

the tag.

A computer-assisted procedure to communicafe data in a
transportation system that physically transports objects
from a first location to a second location (wherein the
objects have write-read memory tags, wherein prior to
communicating data is separated into meta-data and
content-data, respectively) comprises: communicating
content-data on the tags, communicating meta-data through
a computer mnetwork, and communicating type-data that

represents meta-data on the tags.

Preferably, the system computers perform complementary
methods for forwarding data and for retrieving data,
wherein to forward data from the first location, a first
computer queries an exchange computer with meta-data for
type-data according to a predefined type-to-meta table,
writes type-data to the tags, and writes content-data to
the tags, to retrieve data at the second location where
the objects are arriving, a second computer reads type-

data from the tags, queries the exchange computer with
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type-data for meta-data according to the same table, and

reads content-data from the tags.

Preferably, the first computer selectively queries a
first and a second exchange computer, and wherein the
second computer selectively queries the first and the

second exchange computers depending on the type data.

A computer-program product with processor code means
causes a first computer to forward predefined meta-data
and predefined content-data to a second computer (pre-
defined meta-data and predefined content-data relate to
an object that is transported from a first location to a
second location). The computer-program product comprises:
first code means for querying an exchange computer with
meta-data for type-data, wherein the exchange computer
stores a meta-data to type-data assignment table such
that the second computer is able to query the exchange
computer with type-data for meta-data once the object has
arrived at the second location;

second code means for writing type-data to a first memory
portion of a tag at the object such that the second
computer is able to read type-data from the first memory
portion of the tag; and

third code means for writing content-data to a second
memory portion of the tag such that the second computer
is able to read the content-data from the second memory
portion of the tag once the object has arrived at the

second location.

A computer-program product with processor code means to
cause a computer to retrieve meta-data and content-data

(relating to an object that has been transported in a
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transportation system from a first location with a

further computer to a second location) comprises:

first code means for reading type-data from the first
memory portion of a tag attached to the object, type-data
having been written to the first memory portion of the
tag by the further computer that has queried an exchange
computer with meta-data for type-data, second code means
for querying the exchange computer with type-data for
meta-data; and third code means for reading content-data
from a second memory poi:tion of the tag, wherein the
further computer has written content-data to the second

memory portion of the tag.

A computer system with a first application computer, a
second application computer, and an exchange computer
(coupled at least temporarily) supports a transportation
system that physically transports an object with a tag
from a first location to a second location. The computer
system transmits content-data and meta-data relating to
the object. The first computer at the first location has
means for querying the exchange computer with meta-data
for type-data; means for writing type-data to a first
memory portion of the tag; and means for writing content-
data to a second memory portion of the tag. The second
computer at the second location has means for reading
type-data from the first memory portion of the tag; means
for querying the exchange computer with type-data for
meta-data; and means for reading content-data from the

second memory portion of the tag.

Advantages of the present invention are, for example:
Type-data (T) is commonly available at both locations.
The exchange computer can perform data conversion, for

example, for meta-data (M). Data communication becomes
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homogeneous. Since type-data (T) need less memory space

than meta-data (M), technical limitations of memory size
and of read/write operations do not prevent communicating
bulk data. Meta-data (M) can be as large as memory
capacity of the exchange computer allows. Type-data (T)
optionally codes the length of content-data (C), so that
non-uniformity in memory size is no longer a challenge.
Type-data (T) optidnally codes to what extent content-
data (C) is required at the second location. Depending on
T, C 1is used partially or.completely. Type-data (T) and
meta-data (M) do not need to be communicated for every

object when objects are similar. Network load is reduced.

Brief Description of the Drawings

FIG. 1 illustrates a simplified block diagram of a
computer network system having a plurality of
computers;

FIG. 2 illustrates a simplified block diagram of an
object in combination with a tag;

FIG. 3 illustrates a simplified memory allocation dia-
gram for a first embodiment;

FIG. 4 illustrates a simplified block diagram of £first
and second locations, tag/object combinations,
application computers at the locations as well as
an exchange computer;

FIG. 5 illustrates an overview about computer program
products used in the computers of FIG. 4;

FIG. 6 illustrates a simplified method flow chart dia-
gram of a first method of the present invention;

FIG. 7 illustrates a simplified method flow chart dia-

gram of a second method of the present invention;
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FIGS.8-9 illustrate the present invention with details

for the exemplary scenario with computers, disk
and book objects, and tags;

FIG. 10 illustrates data modification for objects
traveling from the first location to the second
location;

FIG. 11 illustrates a simplified block of application,
computer program product, high-level protocol,
first and second proxies, low level protocol, and
controller for read/write communication 'with
first and second transponder/memory tags; and

FIG. 12 illustrates a simplified Dblock diagram of
application., computer program product, high-level
protocol, for read/write communication with first

and second transponder/ memory/ processor tags.

Detailed Description of the Invention

A list of reference numbers is provided prior to the
claims. For convenience of explanation, terms are used as
follows:

"Object" stands for any physical item that can be moved,
such as a merchandize item or product, a container, a
book, a periodical, magnetic or optical media, a package,
a letter, a painting, an electronic device, an animal, an
automobile, a bicycle, or the like.

"Tag" stands for any communication apparatus attached to
the object, also referred to as "smart digital object
SDO" or ‘"smart label". "Tagged object" or "tag/object
combination" stand for an object with one or more tags.
Preferably, a single object has a single tag; optionally,
further embodiments can be implemented with multiple
objects sharing a single tag. Single objects with

multiple tags are also possible. "Location" stands for
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any area, such as a warehouse, a vehicle, a production

site, an office, a company, or a retail store.
"Transponder" stands for a communication means in the tag
to assist read/write operations with the computer.
Preferably, transponder and computer use wireless
signals, such as radio frequency signals, infrared
signals, inductive signals, magnetic signals, or optical
signals.

"Writer W" and "reader R" stand for a communication means
associated in thé computer to read data from the tag and
or to write data to a tag. "Memory" stands for any
storage means in the tag to teﬁporarily store data.
"Application" stand for any computer business program to
assist business processes such as Customer Relationship
Management (CRM), Enterprise Resource Planning (ERP), or
Supply Chain Management (SCM). The present invention
allows adding functionality to applications without the
need to rewrite them. Tags, objects, transponders,
memory, writer, reader, and applications are well known
in the art, examples have been given in the background
section.

"Function" stands for a predefined program code in a
computer program, also referred to as "method" and
indicated by empty parenthesis ().

The verb "transport" stands for physically displacing the
object from a first location to a second location, for
example, by wvehicles, conveyors, containers, or human
action. Transportation is well known in the art.

The verbs 'transmit", "receive'", and stand for making
data available from computer A to computer B, and also
stands for making data available from computer program A
to computer program B. Thé verb ‘"write" stands for

modifying data on the memory of the tag (e.g., add,
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change or delete data); the verb "read" stands for copy

data from the tag to a computer.

The verb "query" stands for bi-directional communication
between computers A and B, wherein B uses an X-to-Y
assignment table. In phrases like "A queries B with X for
Y", computers A and B operate in the following order: A
transmits data X to B, B receives X from A, B identifies
Y, B transmits data Y to A, and A receives data Y from B.
The verbs "forward" collectively stands for coordinated
actions of a first computer: transmitting data (i.e.
computer-to-computer) and writing data (i.e. computer-to-
tag). Complementary thereto, "retrieve" collectively
stands for coordinated actions of a second computer:
receiving data (i.e. computer-to-cémputer) and reading
data (i.e. tag-to-computer).

Indices such as (i) and (i+l) distinguish different
objects. Sequential handling is preferred (i.e. (1)
first, (i+1l) second), simultaneous handling (i.e. (i) and
(i+l) in parallel) is within the scope of the invention.
"Content-data" ("C", or "actual data", or "raw data") is
data that describes properties of the object. "Meta-data"
("M") 1is data that describes properties of content-data
C. Type-data ("T") is data that is assigned to particular
sets of meta-data M. The distinction between content-data
C and meta-data M is predefined by an administrator. It
is advisable to classify data that is common to a majo-
rity of objects as meta-data M (e.g., "all objects are
books") and to classify data that is particular to a
minority of objects as content-data C (e.g., a particular
book title).

An identifier is an alphanumeric wvalue that represents

type-data T.
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Further abbreviations are introduced to simplify the

explanation, for example "memory 322 (of 320 of 300)"
abbreviates memory portion 322 of memory 320 of tag 300;
"code 110-130 (of 101)" abbreviates code 110, 120 and 130
of computer program product 101l; "steps 510-530 (of 501)"
abbreviates steps 510, 520, 530 of method 501.

FIG. 1 illustrates a simplified block diagram of the
inventive computer network system 999 having a plurality
of compﬁters 900, 901, 902 (or 90qg, with g=0...0-1, Q any
number) .

Computers 900-902 are coupled via inter-computer network
990. Computer 900 comprises processor 910, memory 920,
bus 930, and, optionally, input device 940 and output
device 950 (I/0 devices, wuser interface 960). As
illustrated, the invention is present by computer program
product 100 (CPP), program carrier 970 and program signal
980, collectively "program”.

In respect to computer 900, computer 901/902 is sometimes
referred to as ‘"remote computer", computer 901/902 is,
for example, a server, a router, a peer device or other
common network node, and typically comprises many or all
of the elements described relative to computer 900.
Hence, elements 100 and 910-980 in computer 900
collectively illustrate also corresponding elements 10g
and 91g-98g (shown for g=0) in computers 90qg.

Computer 900 is, for example, a conventional personal
computer (PC), a desktop and hand-held device, a multi-
processor computer, a pen computer, a microprocessor-
based or programmable consumer electronics, a mini-
computer, a mainframe computer, a personal mobile com-
puting device, a mobile phone, a portable or stationary

personal computer, a palmtop computer or the like.
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Processor 910 is, for example, a central processing unit

(CPU), a micro-controller wunit (MCU), digital signal
processor (DSP), or the like.

Memory 920 symbolizes elements that temporarily or
permanently store data and instructions. Although memory
920 is conveniently illustrated as part of computer 900,
memory function can also be implemented in network 990,
in computers 901/902 and in processor 910 itself (e.g.,
cache, register), or elsewhere. Memory 920 can be a read
only memory (ROM), a random access memory (RAM), or a
memory with other access options. Memory 920 is
physically implemented by computer-readable media, such
as, for example: (a) magnetic media, like a hard disk, a
floppy disk, or other magnetic disk, a tape, a cassette
tape; (b) optical media, 1like optical disk (CD-ROM,
digital versatile disk - DVD); (c) semiconductor media,
like DRAM, SRAM, EPROM, EEPROM, memory stick, or by any
other media, like paper.

Optionally, memory 920 is distributed across different
media. Portions of memory 920 can be removable or non-
removable. For reading from media and for writing in
media, computer 900 uses devices well known in the art
such as, for example, disk drives, tape drives.

Memory 920 stores support modules such as, for example, a
basic input output system (BIOS), an operating system
(0S), a program library, a compiler, an interpreter, and
a text- processing tool. Support modules are commercially
available and can be installed on computer 900 by those
of skill in the art. For simplicity, these modules are

not illustrated.
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CPP 100 comprises program instructions and - optionally -

data that cause processor 910 to execute method steps of
the present invention. Method steps are explained with
more detail below. In other words, CPP 100 defines the
operation of computer 900 and its interaction in network
system 999. For example and without the intention to be
limiting, CPP 100 can be available as source code in any
programming languagé, and as object code ("binary code")
in a compiled form. Persons of skill in the art can use
CPP 100 in connection with any of the above support
modules (e.g., compiler, interpreter, operating system).
Although CPP 100 is illustrated as being stored in memory
920, CPP 100 can be located elsewhere. CPP 100 can also
be embodied in carrier 970.

Carrier 970 is illustrated outside computer 900. For
communicating CPP 100 to computer 900, carrier 970 is
conveniently inserted into input device 940. Carrier 970
is implemented as any computer readable medium, such as a
medium largely explained above (ct. memory  920).
Generally, carrier 970 is an article of manufacture
comprising a computer readable medium having computer
readable program code means embodied therein for
executing the method of the present invention. Further,
program signal 980 can also embody computer program 100.
Signal 980 travels on network 990 to computer 900.

Having described CPP 100, program carrier 970, and
program signal 980 in connection with computer 900 is
convenient. Optionally, program carrier ~971/972 (not
shown) and program signal 981/982 embody computer program
product (CPP) 101/102 to be executed by processor 911/912

(not shown) in computers 901/902, respectively.
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Input device 940 symbolizes a device that provides data

and instructions for processing by computer 900. For
example, device 940 is a keyboard, a pointing device
(e.g., mouse, trackball, cursor direction keys),
microphone, joystick, game pad, scanner, or a disk drive.
Although the examples are devices with human interaction,
device 940 can also operate without human interaction,
such as, a wireless receiver (e.g., with satellite dish
or terrestrial antenna), a sensor (e.g., a thermometer),
a counter (e.g., goods counter in a £factory). Input
device 940 can serve to read carrier 970.

Output device 950 symbolizes a device that presents
instructions and data that have been processed. For
example, a monitor or a display, (cathode ray tube (CRT),
flat panel display, liquid crystal display (LCD),
speaker, ©printer, plotter, vibration alert device.

Similar as above, output device 950 communicates with the

‘user, but it can also communicate with further computers.

Input device 940 and output device 950 can be combined to
a single device; any device 940 and 950 can be provided
optional.

Bus 930 and network 990 provide logical and physical
connections by conveying instruction and data signals.
While connections inside computer 900 are conveniently
referred to as "bus 930", connections between computers
900-902 are referred to as "network 990". Optionally,
network 990 comprises gateways being computers that
specialize in data transmission and protocol conversion.
Devices 940 and 950 are coupled to computer 900 by bus
930 (as illustrated) or by network 990 (optional). While
the signals inside computer 900 are mostly electrical
signals, the signals in network are electrical, magnetic,

optical or wireless (radio) signals.
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Networking environments (as network 990) are commonplace

in offices, enterprise-wide computer networks, intranets
and the internet (i.e. world wide web). The physical
distance between a remote computer and computer 900 is
not important. Network 990 can be a wired or a wireless
network. To name a few network implementations, network
990 is, for example, a local area network (LAN), a wide
area network (WAN)[ a public switched telephone network
(PSTN); a Integrated Services Digital Network (ISDN), an
infra-red (IR) link, a radio link, like Universal Mobile
Telecommunications System (UMTS), Global System for
Mobile Communication (GSM), Code Division Multiple Access
(CbMAa) , or satellite link.

Transmission protocols aﬁd data formats are known, for
example, as transmission control protocol/internet
protocol (TCP/IP), hyper text transfer protocol (HTTP),
secure HTTP, wireless application protocol, unique
resource locator (URL), a unique resource identifier
(URI), hyper text markup language HTML, extensible markup
language (XML), extensible hyper text markup language
(XHTML), wireless application markup language (WML),
Standard Generalized Markup Language (SGML) etc.
Interfaces coupled between the elements are also well
known in the art. For simplicity, interfaces are not
illustrated. An interface can be, for example, a serial
port interface, a parallel port interface, a game port, a
universal serial bus (USB) interface, an internal or
external modem, a video adapter, or a sound card.
Computer and program are closely related. As wused
hereinafter, phrases, such as "the computer provides" and
"the program provides", are convenient abbreviation to
express actions by a computer that is controlled by a

program.
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'The explanation now continues with details for the

present invention. For convenience of further
explanation, the following scenario is assumed: The first
location is a warehouse for books and music disks. The
warehouse first ships a book with the title "ALPHA" (i.e.
object (1)) and second ships a disk with the title "BETA"
(i.e. object (i+l)). The second location is a retail
store that - in any order of time - checks the book and
the disk. Using the tag-and-computer communication of the
present invention, a computer at the retail store detects
that the objects are the book ALPHA and the disk BETA. In
terms of meta-data and content-data, "book" and "disk" is

meta-data M, and "ALPHA" and "BETA" is content-data C.

FIG. 2 illustrates a simplified block diagram of object
800 in combination with tag 300. Tag 300 has transponder
360 and memory 320. Transponder 360 optionally has a
processor (not shown). Preferably, non-processor trans-
ponders communicate with computers via proxies in the
computer. Details for proxy and non-proxXy versions are

illustrated in connections with FIGS. 11-12.

FIG. 3 illustrates a simplified memory allocation diagram
for memory 320. First memory portion 321 (or "address
space") stores type-data 323 (hereinafter "type-data T");
second portion 322 stores content-data 324 (hereinafter
"content-data C"). In the example of FIG. 3, portion 321
has one byte and stores type-data T by an identifier with
a numeric value between 0 and 15. For the value "0" of
type-data T, meta-data M means to store content-data C as
Unified Resource Locator (URL) where further information
about object 300 can be obtained. Here, the URL
"www.computer-900.de/zero-object-17" indicates that that

computer 900 at "domain computer-900.de" has a directory
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wzero-object" where object 300 is identified by number

"7,

Depending on the wvalue for type-data T, various
predefined definitions for meta-data M are possible, for
example: Type-data T with wvalue "1": Meta-data M in the
meaning "content-data C is the title of a book." Type-
data T with wvalue "2": Meta-data M in the meaning
"content-data C is the title of disk". Type-data T with
value "3": Meta-data M in the meaning that "content-data
C is a text in -markup language that marks up further
meta-data". For example, in content-data "<book_title>-
ALPHA</book_title>", XML-delimiter-symbols "<" and ">"
identify that the text within the symbols is a book with
the title "ALPHA". Type-data T with value "4": content-
data C is stored at predefined addresses within memory.
Persons of skill in the art can provide further
definitions. Modifications are possible. There is no need
to have portion 321 "left of" portion 322; it is
sufficient to have portions 321 and 322 at predefined
addresses within memory 320. The number of bytes in

portions 321 and 322 can be variable.

FIG. 4 illustrates a simplified block diagram of £first
location 10, second 1location 20, a plurality of
tag/object combinations 800/300, application computer 901
serving location 10, application computer 902 serving
location 20, as well as exchange computer 900 serving
both locations 10 and 20. Transportation system 90 with
locations 10 and 20 and transportation channel 50 is
illustrated by dashed frames. Combinations 800/300 are
being transported (arrow 60) from location 10, via exit
15, via channel 50, and via entrance 25 ("entry gate") to

location 20.
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The physical location of computers 901, 902 and 900 is

not important for the present invention. Computers 901,
902 and 900 communicate each other wvia network 990 (cf.
FIG. 1, not shown in FIG. 4). Writer and reader at
computers 901 and 902 are symbolized as "W" and "R". At
location 10, computer 901 had been communicating with
combination 800/300 (i-1) in the past, is communicating
with combination 800/300 (i) at present, and will be
communicating with combination 800/300 (i+l1l) in the
future. At location 20, computer 902 had Dbeen
communicating with object/tag combination 800/300 (j-1)
in the past, 1is being communicating with combination
800/300 (j) at present, and will be communicating with
combination 800/300 (j+1) in the future. Due to different
transportation times for different object/tag com-
binations, the order might change: combinations leaving
location 10 in thé order (i) (i+l) might arrive at
location 20 in the opposite order.

Plain arrows 510-560 stand for data flow during the
executing of method steps (cf. FIGS. 6-7) according to
the present invention. Computers 901 and 902 perform com-
plementary methods 501 and 502, respectively, while
communicating with exchange computer 900.

Optionally, object/tag combinations 800/300 are
transported from further location 30 to location 20 via

further channel 40.

FIG. 5 illustrates an overview about computer program
products (CPP) used in the computers of FIG. 4. CPP 101
and 102 are interfaces that are logically coupled to
applications 201 and 202 at computers 901 and 902,
respectively. CPP 101 receives meta-data M and content-
data C from application 201; in turn, CPP 102 returns

meta-data M and content-data C to application 202.
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Preferably, CPP 101, 102 and 100 operate at computers

901, 902 and 0900, respectively. Performing CPPs and
applications on the computers as illustrated 1is
convenient but not necessary for the present invention.
Any other computers can perform CPP and applications as
well.

Code 110-130 (of 101) implement steps 510-530 (of 501),
respectively; code 140-160 (of 102) implement steps
540-560 (of 502), respectively; CPP has T-to-M / M-to-T
assignment table - 105 that cooperates with code 110 and
150 during steps 510 and 550, respectively. In other
words, CPP 100 operates as a repository that provides T
for M, and that provides M for T. In other words, the
assignment in table 105 is bi-directional and bijective.

Code 110 queries table 105 (of 100) with meta-data M for
type-data T (i.e. MT-conversion). Code 120 writes type-
data T into memory 321 (of 320 of 300). Preferably, code
120 is implemented by the function "SetDataType()". Code
130 writes content-data C into memory 322 (of 320 of
300) . Preferably, code 130 is implemented by the function
"SetData () ".

Code 140 reads type-data T £from memory 321 (of 320 of
300). Preferably, code 140 is implemented by the function
"DiscoverDataType()". Code 150 qgueries CPP 100 with type-
data T for meta-data M (i.e. TM-conversion). Code 160
reads content-data C from memory 322 (of 320 of 300).
Preferably, code 160 is implemented by the function
"GetData()".

FIG. 6 illustrates a simplified method flow chart diagram
of method 501 of the present invention. Method 501 is
performed by computer 901 and comprises querying 510
exchange computer 900 with meta-data M for type-data T;
writing 520 type-data T to memory portion 321 (of 300);
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and writing 530 content-data C to memory portion 322 (of

300). Although explained separately, writing steps 520

and 530 can be performed substantially at the same time.

FIG. 7 illustrates a simplified method flow chart diagram
of method 502 of the present invention. Method 502 is
performed by computer 902 and comprises reading 540 type-
data T from memory portion 321 (of 300); querying 550
exchange computer 900 with type-data T for meta-data M;
and reading 560 content-data C from memory portion 322
(of 300).

Persons of skill in the art can combine reading 540 and
560 to read all data that is on tag 300 and later
distinguish type-data T from content-data C. Also, for
both methods, communication with exchange computer 900 is
not mandatory £for each computer-to-tag communication
(steps 520, 530, 540, 560). Buffering and caching

techniques are well-known to those of skill in the art.

FIGS. 8-9 illustrates the present invention with details
for the exemplary scenario with computers, disk and book
objects, and tags. The figures symbolize the book by a
square and the disk by a circle. As mentioned, in terms
of meta-data and content-data, "book title" and "disk
title® are meta-data M, and "ALPHA" and "BETA" are
content-data C. Prime ' and double " prime markers at
step numbers indicate a repeated execution of the
methods. Assignment table 105 (cf. FIG. 5) in computer
900 states the following:

T M
"l content-data C = "book title™
" content-data C = "disk title"
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At the warehouse, computer 901 has the information that

object 800 (i) is the book "ALPHA" and that object
800 (i+l) will Dbe the disk "BETA". Tags 300 (i) and
300 (i+1l) are already attached. '
As in FIG. 8, application computer 901 executes method
501': In step 510', application computer 901 queries
exchange computer 900 with M having the meaning "book

title" and obtains type-data T having the value "1". In

other words, computer 901 asks: "What is needed to
indicate a 'book title' ?" In step 520°', application
computer 901 writes wvalue "1" (i.e. identifier) into
memory portion 321 (i). In step 530', application

computer 901 writes "ALPHA" into memory portion 322 (i).

Application computer executes method 501": In step 510",
application computer 901 queries exchange computer 900
with M having the meaning "disk title" and obtains type-
data T having the value "2". In other words, computer 901
asks: "What is needed to indicate a 'disk title' ?" In
step 520", application computer 901 writes value "2" into
memory portion 321 (i+l). In step 530", application
computer 901 writes "BETA" into memory portion 322 (i+l).
As in FIG. 9, in the meantime both the book and the disk
have been shipped to the retail store. Due to a delay,
the disk arrives earlier than the book. For convenience
of explanation, indices change to (j) for the disk and
(j+1) for the book. At the store, application 202 does

not yet have the information what is arriving.

Application computer 902 executes method 502': In step
540', application computer 902 reads value "2" from
memory portion 322 (j). In step 5507, application

computer queries exchange computer 900 with type-data T
having value "2" for meta-data M that has the meaning

"disk title". In other words, computer 90 asks: "What
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does '2' mean?". In step 560', application computer 902

reads content-data C "BETA" from memory 322 (3j).

Application computer 902 executes method 502": In step
540", application computer 902 reads value 1" from
memory portion 322 (j+1). In step 550", application

computer queries exchange computer 900 with type-data T
having value "1" for meta-data M having the meaning "book
title". In other words, computer 90 asks: "What does '1'
mean?". In step 566", application computer reads content-
data C "ALPHA" from memory 322 (j+1).

Now, computer 902 at the store has the same information
as 1its counterpart computer 901 at the warehouse, i.e.
book with the title "ALPHA" and disk with the title
"BETA". As an advantage of the invention, the trans-
portation order does not matter.

The present invention offers a variety of advantages
(over the prior art). Methods, system and CPP can be used
in wvariety of industries (e.g., automotive, pharmacy,
semiconductor) or services (e.g., transportation).

The person who develops application 201 and 202 is
relieved from writing access code to the portions of
memory 320. Instead, using meta-data M is sufficient. For
example, meta-data M like "book title" can be an easy-to-
use variable name in applications 201 and 202.

As in other systems, tracing the transportation of
objects is possible as well when each tag has its own
identification number. The present invention provides a
"generic interface" that allows to integrate a large
variety of Dbusiness applications to communicate with
tagged objects. Changing the hardware (e.g., transponder
360, memory 320 or computer 900-902) does not require to
change the applications. This is important for upgrading

to new hardware.
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Exchange computer 900 can be located anywhere: inside

location 10, inside 1location 20, or outside both
locations. Since communication with computer 900 1is
limited to T™ and MT conversion, confidentiality concerns
are alleviated. Computer 900 could be a server of a
publicly available Internet site.

Storing meta-data M in assignment table 105 of CPP allows
updating during the transportation of object 800 between
locations 10 and 20.

The present invention can be combined with vafious well-
known features: For example, using further information on
tag ("dymamic data") like current temperature at tag,

current location of tag or the like.

The following explains a further embodiment: Each tag 300
has 2 identifiers: "Object-ID" to identify object 800,
and "Class-ID" as type-data T.

Each of identifiers Object-ID and Class-ID can have 2
parts. The first part has a Namespace-ID that identifies
a namespace, and the second part has an Item-ID to
identify a specific item in that namespace. Hence there
are: (1) Object-ID with (11l) Namespace-ID and (12) Item-
ID, and (2) Class-ID with (21) Namespace-ID and (22)
Item-ID. This is convenient, because different orga-
nizations can use proprietary IDs without coordination
with other organizations. The namespaces define a re-
pository where information about meta-data M (e.g.,
computer 900) can be looked up. Optionally, the name-
spaces also define a'repository where content-data C can
be looked up, such as for a "home page of the object".
For each namespace, separate exchange computers can be

used.
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For the (2) Class-ID, the combination of " (21) Namespace-

ID = null", and "(22) Item-ID = null" has the meaning
that the tag stores meta-data M and content-data C as
XML. For the (2) Class-ID, the ‘combination "(21)
namespace-ID = any" and "(22) item-ID = null" has the
meaning to instruct CPP 102 to use the (12) Item-ID of
the (1) Object-ID to look up for meta-data M and content-
data C at the repository identified by (21) Namespace-ID.
Staying in the explanation with the Class-ID (i.e. type-
data T), table 105 can be organiéed in hierarchy to
accommodate huge meta-data M items by low numbers of
types T. Various hierarchical multi-level conventions are
possible. For example, a class-ID has the two bytes "a"
and byte "b". For 0 < a < g < 256 and b = 0, byte "a"
identifies a global standard organization for looking up
meta-data M at the URL of that organization. For 0 < a <
g <256 and 0 < b < 256, byte "b" indicates a sub-
organization of the global organization. For g <= a < ¥
< 256 and b = 0, byte "a" stands for a regional standard
organization. Meta-data M is looked up at the URL of that
organization. For g <= a <= r < 256 and 0 < b < 256, byte
"b" stand for a sub-organization of the regional
organization. For r <= a < 256, the meaning is agreed

upon between or inside organizations.

FIG. 10 illustrates data modification for objects 800
traveling (arrow 60) from the first location 10 to the
second location 20 wvia channel 50 (symbolized by dashed
lines). As illustrated at the top, additional writing
step 520* replaces type-data T with a modified type-data
T*, wherein content-data C remains unchanged. As
illustrated in the center, additional writing step 530%*
replaces content—déta C* with modified content-data C*,

wherein type-data T remains unchanged.
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As illustrated below, table 105 is modified to table 105*

for a new assignment. This allows adding further meta-

data M. It is advisable to preserve down-compatibility.

FIG. 11 illustrates a simplified block of application
201/202, computer program product 101/102, high-level
protocol HLP, first and second proxies (k) and (k+1), low
level protocol (LLP} and controller (CNT) - so far
software - for read/write communication with first (k)
and second (k+1) tags 300 (hardware)l Tags 300 have
transponder 360 and memory 320 as described above. When
performing read or write steps, the protocols and the
controller provide proxy representation of each tag. In

other words, the proxies are the software interfaces for

communication between CPP and tag.

FIG. 12 illustrates a simplified block diagram of
application 201/202, computer program product 101/102,
high-level protocol (HLP), for read/write communication
with first (k) and second (k+1) tags 300 that have
transponder 360, memory 320 as well as processor 310.

Processor 310 allows to simplify the software.

As explained above, transportation system 90 carries
objects 800 from location 10 to location 20. In case of
errors, wrong-delivered objects are detected at the final
location or at any intermediate computers in channel 50.
Further, the origin of a wrong-delivered object can be
determined and the objects can be redirected to the
intended location.

Modifications are within the scope of the invention. For
example, convenient updating and upgrading is achieved
when application 201 optionally transmits new entries

into table 105.



WO 02/47014

PCT/EP01/12111
29

Reference numbers

10

100

101

102

105

15

20

201

202

25

30

300

320

321

322

323

324

360

40

50

501

502
510, 550
520, 530
540, 560
60

800
800/300
90

900

901

further embodiments

first location

CPP at exchange computer; CPP in general
CPP at first application computer
CPP at second application computer
assignment table

exit of first location

second location.

first application at first location
second application at second location
entrance of second location

further location

tag

memory in tag

first memory portion

second memory portion

type-data (T)

content-data (C)

transponder in tag

further channel

transportation channel

first method, at first location
second method, at second location
querying steps

writing steps

reading steps

transportation

object

object/tag combination
transportation system

exchange computer; computer in general

first application computer



WO 02/47014

902

910

920

930

940

950

960

970

980, 981, 982
a, b; g, ¢

C

HLP, LLP, CNT

i-1, i, i+1

k, k+l
M

R, W
T

30
second application computer

processor in general
memory in general

bus in general

input device in general
output device in general
user interface in general
carrier in general

signal in general

bytes; byte valués

content-data

PCT/EP01/12111

high/low level protocol, controller

indices (past, present, future)

indices (proxy)
meta-data
reader, writer

type-data



10

12

14

16

18

20

22

24

26

WO 02/47014 PCT/EP01/12111

31

Claims

Procedure (501/502) for transmitting content-data (C) and
meta-data (M) for an object in a transportation system
(90) that physically transports (60) the object from a
first location (10) to a second location (20), that uses
a data tag (300) at the object (800), that uses a first
application computer (901) at the first location (10),
that uses a second application computer (902) at the
second location ~(20), that uses an exchange computer
(900) at least temporarily coupled to the first and
second application computers (901, 902),
the procedure (500) comprising to perform a first method
(501) by the first computer (900) at the first
location (10) and - consecutively - to perform a
second method (502) at the second location (20);
the first method (501) comprising the following steps:
querying (510) the exchange computer (900) with meta-
data (M) for type-data (T); writing (520) type-data
(323) to a first memory portion (321) of the tag
(300); and writing (530) content-data (324) to a
second memory portion (322) of the tag (300);
the second method (502) comprising the following steps:
reading (540) type-data (323) from the first memory
portion (321) of the tag (300); querying (550) the
exchange computer (900) with type-data (T) for meta-
data (M); and reading (560) content-data (324) from
the second memory portion (322) of the tag (300).
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Method (501) for forwarding predefined meta-data (M) and

predefined content-data (C) from a first computer (901)

to a second computer (902), the predefined meta-data (M)

and predefined content-data (C) relating to an object

(800) that is transported in a transportation system (90)

from a first location (10) to a second location (20), the

first computer (901) serving the first location (10) and

the second computer (902) serving the second location

(20),

the method (501) cdmprising the following steps performed
by the first computer (901):

querying (510) an exchange computer (900) with meta-data
(M) for type-data (T), the exchange computer (900)
storing a meta-data (M) to type-data assignment table
(105) such that the second computer (902) is able to
query (550) the exchange computer (900) with type-
data (T) for meta-data (M) once the object (800) has
arrived at the second location (20);

writing (520) type-data (323) to a first memory portion
(321) of the tag (300) such that the second computer
(902) is able to read (540) type-data (323) from the
first memory portion (321) of the tag (300); and

writing (530) content-data (324) to a second memory
portion (322) of the tag (300) such that the second
computer (902) is able to read (560) the content-data
(324) from the second memory portion (322) of the tag
(300) once the object (800) has arrived at the second

location (20).
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Method (502) for retrieving meta;data (M) and content-

data (C) relating to an object (800) that has been

transported in a transportation system (90) from a first

location (10) to a second location (20), 4in the

transportation system (90), a first computer (901) has

been serving the first 1location (10) and a second

computer (902) is serving the second location (20),

the method (501) coﬁprising the following steps performed
by the second computer (901):

reading {540) type-data (323) from the first memory
portion (321) of a tag (300) attached to the object
(800), type-data (323) having been written (520) to
the first memory portion (321) of the tag (300) by
the first computer (901) that has queried (510) an
exchange computer (900) with meta-data (M) for type-
data (T),

querying (550) the exchange computer (900) with type-data
(T) for meta-data (M); and

reading (560) content-data (324) from a second memory
portion (322) of the tag (300), wherein the first
computer (901) has been written (530) content-data
(324) to the second memory portion (322) of the tag
(300).
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Computer-assisted procedure (501/502) to communicate data

in a transportation system (90) that physically
transports objects (800) from a first location (10) to a
second location (20), wherein the objects (800) have
write-read memory  tags (300), wherein prior to
communicating, data is separated into meta-data (M) and
content-data (C), respectively, the procedure comprising:
communilcating contént—data (C) on the tags (300),
communicating meta-data (M) through a computer network,
and commuﬁicating‘type—data (T) that represents meta-data

(M) on the tags.

The computer-assisted procedure of c¢laim 4, wherein

system computers (901, 902, 900) perform complementary

methods for forwarding data (501) and for retrieving data

(502), wherein

to forward (501) data from the first location (10), a
first computer (900) queries (510) an exchange
computer (900) with meta-data (M) for type-data (T)
according to a predefined type-to-meta table (105),
writes type-data (T) to the tags (300), and writes
content-data (C) to the tags (300),

to retrieve (502) data at the second location (20) where
the objects are arriving, a second computer (902)
reads type-data (T) from the tags (300), queries
(550) the exchange computer (900) with type-data (T)
for meta-data (M) according to the same table (105),
and reads (560) content-data (C) from the tags (300).

The computer-assisted procedure of claim 4, wherein the
first computer (900) selectively queries a first and a
second exchange computer, and wherein the second computer
(902) selectively queries the first and the second

exchange computer depending on the type data (T).
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Computer-program product (101) with processor code means
to cause a first computer (901) to forward predefined
meta-data (M) and predefined content-data (C) to a second
computer (902), the predefined meta-data (M) and
predefined content-data (C) relating to an object (800)
that is transported from a first location (10) to a

second location (20),

the computer-program product (101) comprising:

first code means- (110) for querying (510) an exchange
computer (900) with meta-data (M) for type-data (T),
wherein the exchange computer (900) stores a meta-
data (M) to type-data assignment table (105) such
that the second computer (902) is able to query (550)
the exchange computer (900) with type-data (T) for
meta-data (M) once the object (800) has arrived at
the second-location (20); J

second code means (120) for writing (520) type-data (323)
to a first memory portion (321) of a tag (300) at the
object (800) such that the second computer (902) is
able to read (540) type-data (323) from the first
memory portion (321) of the tag (300);

third code means (130) for writing (530) content-data
(324) to a second memory portion (322) of the tag
(300) such that the second computer (902) is able to
read (560) the content-data (324) from the second
memory portion (322) of the tag (300) once the object

(800) has arrived at the second location (20).
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Computer-program produét (102) with processor code means

to cause a computer (902) to retrieve meta-data (M) and

content-data (C) relating to an object (800) that has

‘been transported in a transportation system (90) from a

first locatiom (10) with a further computer (901) to a

second location (20), the computer-program product (102)

comprising:

first code means (140) for reading (540) type-data (323)
from the first memory portion (321) of a tag (300)
attached to the object (800), type-data (323) having
been written (520) to the first memory portion (321)
of the tag (300) by the further computer (901) that
has queried (510) an exchange computer (900) with
meta-data (M) for type-data (T),

second code means (150) for querying (550) the exchange
computer (900) with type-data (T) for meta-data (M);
and

third code means (160) for reading (560) content-data
+(324) from a second memory portion (322) of the tag
(300), wherein the further computer (901) has written
(530) content-data (324) to the second memory portion
(322) of the tag (300).

Article of manufacture comprising a computer readable
medium having computer readable program code means
embodied therein for executing method and procedures of

any of the above claims.
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37
Computer systém (901, 902, 900) with a first application

computer (901), a second application computer (902), and
an exchange computer (900), wherein the computers are
coupled at least temporarily, the computer system (901,
902, 900) supporting a transportation system (90) that
physically transports (60) an object (800) with a tag
(300) from a first location (10) to a second location
(20), the computer system (901, 902, 900) for trans-
mitting content-data (C) and meta-data (M) relating to
the object and characterized by the following:
the first computer (900) at the first location (10) has
means for querying (510) the exchange computer (900)
with meta-data (M) for type-data (T); means for
writing (520) type-data (323) to a first memory
portion (321) of the tag (300); and means for writing
(530) content-data (324) to a second memory portion
(322) of the tag (300); and
the second computer (902) at the second location (20) has
means for reading (540) type-data (323) from the
first memory portion (321) of the tag (300); means
for querying (550) the exchange computer (900) with
type-data (T) for meta-data (M); and means for
reading (560) content-data (324) from the second
memory portion (322) of the tag (300).



PCT/EP01/12111

1/12

WO 02/47014

096

39V4H3LNI H3SN |
E A N
026
WaLSAS
H3LNdINOD 1ndino—ose |SAEEYY L opg
666 LNdNI
T T 5 N
i i i i i _
! _ | i _ i
i P i i 086~ _
| L i | oné _
_ o m i 026 016 |
m o m m | L
_ i _ m m i
i i i i | |ddd 00t _
i P i m i
i L j m AHOWZW HOSS3O0Hd | |
{ i i i-~--106 ; |
o e "
_d3lndmoo |26 | wawnawoo I MO 1o 43LNNOD|
1vnois TYNOIS M\(gm _.”
{ YHOMLAN  TVUNDIS 006

066



WO 02/47014 PCT/EP01/12111

2/12

300 TAG

TRANSPONDER| MEMORY
360 320

OBJECT

FIG. 2



WO 02/47014 PCT/EP01/12111

3/12
C
T 321 324 322
323
) )
g} \
www.computer-900.de/zero-object-17
20 MEMORY

FIG. 3



PCT/EP01/12111

WO 02/47014

n .\\\
14 G_L -~ .7
— nd
06 4 e
.\ .\
~\ s\
[ I | .\ ’
i 00€/008 | / \.\
(S G0y oo it
N P
= //ﬂ 09 \
T e s T e
_ _ T4 0S Gl
i : “
_ HILNdINOD [« _ J H431NdNOD |«
_Sm\z\ NOLLYOI1ddY _ N FINVHOX3 N
| — 058 0ls .
| ¢09 _ \\\\\
T T T T T - 006

0¢

(14) \

0€s 02S

M

> H3LNdOJ
NOILYINddV

— e e . . m— e m— e — e — e — o —)

1



PCT/EP01/12111

WO 02/47014

5/12

oL — 71—

051

L

G "old

Wi

R

>

G0l

' © ddd 201

zo_._.<o_._n_n_</ ¢0¢

(

ddd 001

(&)
-

ddd "0l

ﬂ

NOILYOIlddY ~10¢



WO 02/47014 PCT/EP01/12111

6/12
query with "M for T" —— 310
Y
write T ~— 520
Y
write C —~— 530
501

FIG. 6



WO 02/47014 PCT/EP01/12111

7112
read T —~—540
A 4
query with "T for M" —~—550
Y
write C ——560

(4]
N

FIG. 7



WO 02/47014

901

8/12

T of book title?

APPLICATION

II1 [} 51 OI .

T of disk title?
AT WAREHOUSE
" 510"
. 520
2 K 530"
“"ALPHA"
530"
"BETA"
321(i+1)|322(+1)| | 321() | 322(i)
300 (i+1) \3000)
800(i+1) 800 (i)

FIG. 8

PCT/EP01/12111

900

EXCHANGE

501", 501"



WO 02/47014

900

9/12

PCT/EP01/12111

902
550
ExCHANGE| (disktitle APPLICATION
M to value "1" ? AT STORE
book title o0
560" 560, -
"ALPHA" BETA 510
||2||
540"
|I1I|
B21(je1)a22(j+1) | 321() | 322())
502' . 502"

FIG.

9




WO 02/47014 PCT/EP01/12111

10/12

10\\\ 50\\\ 20\\\

"
520* A’l
60
| 8 [ [
—_—7

C*
530*

800

—_— —_—
[ ~— 105
105 |
| l |
——.—> _._—.—’

FIG. 10



WO 02/47014

11/12

PCT/EP01/12111

. 201/202
L—~— 101/102
~ HLP
PROXY(k) / PROXY(k+1)
CNT
LLP R/W
L (k+1)
300(k) J/

FIG. 11

\_\

360 TRANSPONDER/
320 MEMORY



WO 02/47014 PCT/EP01/12111

12/12

—— 201/202

——-101/102

HLP

R/W

I /(k+1)

300(k) _J

\.\

360/320/310
TRANSPONDER / MEMORY /
PROCESSOR

FIG. 12



INTERNATIONAL SEARCH REPORT

Internz”*—— " Application No

n
PCT. 01/12111

CLASSIFICATION OF SUBJECT MATTER

A. )
IPC 7 G06K7/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 7 GO6K

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consuited during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, PAJ, IBM-TDB, INSPEC

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ¢ | Citation of document, with indication, where appropriate, of the relevant passages

figures 23,24

the whole document

cited in the application
the whole document

A US 5 971 592 A (UPSON GARY A ET AL) 1-10
26 October 1999 (1999-10-26)
column 14, Tine 30 -column 18, line 35;

A US 6 032 127 A (SCHKOLNICK MARIO ET AL) 1-10
29 February 2000 (2000-02-29)

A WO 00 45324 A (SENSORMATIC ELECTRONICS 1-10
CORP) 3 August 2000 (2000-08-03)

D Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

*A* document defining the general state of the art which is not
considered to be of particular relevance

"E* eariier document but published on or after the international
filing date

*L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
m?'r]ns, such combination being obvious to a person skilled
in the art.

*&" document member of the same patent family

Date of the actual completion of the international search

21 March 2002

Date of mailing of the international search report

28/03/2002

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL ~ 2280 HV Rijswik

Tel. (+31-70) 3402040, Tx. 31 651 epo ni,
Fax: (+31-70) 340-3016

Authorized officer

Degraeve, A

Form PCT/ASA/210 (second sheet) (July 1992)

Relevant to claim No.




INTERNATIONAL SEARCH REPORT

Internaumaal Application No

PCy,cr 01/12111

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 5971592 A 26-10-1999 US 5662048 A 02-09-1997

US 6032127 A 29-02-2000 US 5729697 A 17-03-1998
CA 2168919 Al 25-02-1997
JpP 8290774 A 05-11-1996

WO 0045324 A 03-08-2000 AU 3217500 A 18-08-2000
BR 0007580 A 09-10-2001
EP 1181661 A2 27-02-2002
WO 0045324 A2 03-08-2000

Form PCT/ISA/210 {patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

