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Nevertheless, the use of separate IT systems for multiple retail
channels has created logistical problems for consumers who interact with a
multi-channel retail operation. In particular, problems arise where each
of the two distinct IT systems fail to communicate effectively. 1In
consequence, consumers are compelled to redundantly interact with two
gseparate IT systems despite the fact that a single retailer operates both

systems. This has proven inconvenient for consumers.

For instance, retail IT systems include data associated with store
merchandise, store orders, and store customer data. For each disparate IT
system operated by a retailer in a particular retail channel, this type of
data must be collected. Because individual retail IT systems of different
retall channels cannot communicate with one another, the retail IT systems
cannot access previously entered data. Hence, for each retail channel,
data must be recollected. Consequently, consumers tend to view each
retall channel as being operated by separate retailers sharing a common

brand name.

There have recently been introduced a variety of new retail channels
which have exacerbated the problem of multi-channel retailing. In
particular, retailers have established an on-line retail channel via
Internet-based storefronts on the World Wide Web (Web). These storefronts

can be accessed not only through traditional means such as through a



2 desktop conputer operating a Web browser, but also through alternative
nmeans such as pervasive conputing devices operating m cro-browsers such as
di gi tal cwDloaloex26t el ephones and personal conmmruni cati on sy®CemR022930nal
digital assistants and other types of handhel d conputing devices. Hence,
retailers today can sinultaneously operate physical store |ocations,

catal og stores, on-line stores, and kiosks. Still, on-line stores

i npl enented through the Web have I T systens and data that are |argely
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multi-channel IT systems arranged in a client-server topology which permit
real-time exchanges of data between the separate retail channel IT systems
in a multi-channel retailing system. For instance, systems disclosed in
U.S. Patent Nos. 6,154,738 to Call, 6,115,641 to Brown et al., 6,161,122
to Hawkes, 5,860,068 to Cook, 5,857,156 to Anderson, and in Published PCT
Patent Application WO 00/23929 each illustrate on-line client-server IT
systems which rely upon synchronous communications. 1In particular, the
Call system relates to a method and apparatus for disseminating over the
Internet product information produced and maintained by product

manufacturers.

In the Call system, a universal product code can be used in a
client-server system as a key to access corresponding product informatiom.
Internet request messages containing the universal product code can be
transmitted synchronously to a cross-referencing resource such as an HTTP
server, LDAP serxrver, or DNS server. Based on the universal product code,
the cross-referencing resource can return an Internet address from which

information regarding the product can be obtained.
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corresponding retail IT system, said association forming a peer-to-peer

network; intercepting in said message adaptors data processing messages
generated in said corresponding retail IT systems; converting in said
message adaptors said intercepted data processing messages to a common
message format and forwarding each converted data processing message to
others of said retail IT systems; and, receiving said forwarded data
processing messages in said message adaptors, converting saild received
messages to a message format which can be processed in said corresponding
retail IT systems, and forwarding said converted messages to said

corresponding retail IT systems.

Preferably, said step of forwarding comprises asynchronous

communication.

Preferably, said common message format is a format based upon a user

definable mark-up language.

Preferably, said user definable mark-up language is the extensible

markup language (XML) .

Preferably, said step of forwarding messages which have been
formatted in a common message format comprises the steps of: forwarding

each converted data processing message to a data control point; and,



Preferably, said step of forwardi ng nessages which have been formatted in
a common nessage format conprises the steps of: forwarding each converted
dat a procwesBngsressage to a data control point; and, WO @8TEXR261967

PCT/ GB02/ 02967 4 routing said forwarded nessages in said data control
point to said others of said retail |IT®%ystens. Preferably, the nmethod of
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one ot heryherein each said message adaptor has a corresponding retail IT system,
said association forming a peer-to-peer network; intercepting in said
message adaptors data processing messages generated in said corresponding
retail IT systems; converting in said message adaptors said intercepted
data processing messages to a common message format and forwarding each
converted data processing message to others of said retail IT systems;
and, receiving said forwarded data processing messages in said message
adaptors, converting said received messages to a message format which can
be processed in said corresponding retail IT systems, and forwarding said

converted messages to said corresponding retail IT systems.

The method of the first aspect may further comprise the steps of:
intercepting data processing messages in a retail information techmnology
(IT) system for use in one type of retail channel; formatting data in said
intercepted messages using a user-definable markup language, and
asynchronously communicating said formatted data to at least one other
retail IT system for use in at least one other type of retail channel; and
receiving asynchronously communicated formatted data from at least ome
other retail IT system, converting said received formatted data to a
format which can be processed in said retail IT system for use in said ome

type of retail channel.
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computer program for integrating multi-channel retailing, said computer

program having a plurality of code sections executable by a machine for

causing the machine to perform the steps of: intercepting data processing

messages in a retail information technology (IT) system for use in one

type of retail channel; formatting data in said intercepted messages using

a user-definable markup language, and asynchronously communicating said

formatted data to at least one other retail IT system for use in at least

one other type of retail channel; and receiving asynchronously

communicated formatted data from at least one other retail IT system,

converting said received formatted data to a format which can be processed

in said retail IT system for use in said one type of retail channel.

The method of the first aspect may further comprise the steps of:
detecting a modification to common data in a retail information technology
(IT) system configured for use in a retail channel; formatting a message
encapsulating said detected modification to said common data, and
forwarding salid formatted message to other retail IT systems configured
for use in other retail channels; and, receiving formatted messages which
encapsulate modifications to common data, extracting said common data from

said formatted message, formatting said extracted data to a format which



in saidretail IT systemfor use in said one type of retail channel. The
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configured for use in a retail channel; formatting a nessage encapsul ating
said detected nodification to said com*rcf‘n data, and forwarding said
formatted nessage to other retail IT systens configured for use in other
retail channels; and, receiving fornatted nessages which encapsul ate
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nmessages fgkhess. nultiple retail IT systems, even though each data
processing nessage can originate in only one retail IT system perfornmance
in each retail IT systemcan be enhanced. That is, when conpared to
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each data processing message can originate in only one retail IT system,
performance in each retail IT system can be enhanced. That is, when
compared to remotely stored data, locally stored data, regardless of its
source, results in substantially quicker access to data. Finally, the
replication model of the present invention can provide the advantages of

high availability well-known in the art.

The common message format can be a format based upon a user
definable mark-up language. Additionally, the user definable mark-up
language can be the extensible markup language (XML). The forwarding step
can include the steps of: forwarding each converted data processing
message to a data control point; and, routing the forwarded messages in
the data control point to the others of the retail IT systems. The method
can further include the step of queuing the intercepted messages in
message queues in the adaptors prior to converting the messages to a
common data format. Alternatively, the method can further include the
step of queuing the converted messages in message queues in the adaptors

prior to forwarding the messages to the others of the retail IT systems.
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Finally, a multi-channel retailing method can include detecting a
modification to common data in a retail IT system configured for use in a
retail channel; formatting a message encapsulating the detected
modification to the common data, and forwarding the formatted message to
other retail IT systems configured for use in other retail channels.
Also, formatted messages can be received which encapsulate modifications
to common data. The common data can be extracted from the formatted
message, and the extracted data can be formatted into a format which can
be processed in the retail IT system configured for use in the one type of
retail channel. Finally, the formatted data can be forwarded to the

retail IT system.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the present invention will now be
described, by way of example only, with reference to the accompanying

drawings, in which:

Fig. 1 is a schematic diagram of a peer-to-peer multi-channel

retailing system utilizing asynchronous communications; and,



other retail IT systens configured for use in other retail channels. Al so,
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processed in the retail IT systemconfidured for use in the one type of
retail channel. Finally, the formatted data can be forwarded to the retail
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accordance with a preferred enbodi nent of the present invention. DETAILED
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| nventi on can, nro}{u'ard :Lse 513 Sco%Ea %hin%o%mgploo%e, £r$& dhbifgef unctions,
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current separate IT system;, and to make significant investnents in an
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to converdrdRkOfy betfdohe the deficiencies of synchronous communications.

According to the preferred embodiments of the present invention, one
or more retail channels having associated IT systems can be arranged in a
peer-to-peer topology. BAn adapter can be provided and associated with
each IT system. The adapter can be configured to convert proprietary
messages from an associated IT system corresponding to a particular retail
channel to a common megsage format. Specifically, the adapter can format
each proprietary message using a user definable mark-up language such as
the Extensible Markup Language (XML). Once converted, messages can be
transmitted asynchronously between and among at least one other IT system

corresponding to at least one other retail channel.

The retail channels can be any suitable retail channel, whether
currently in existence or hereafter devised. Examples, without
limitation, of suitable retail channels include physical store locations,
catalog stores, both mail order and phone order, on-line stores, kiosks,
and pervasive computing device gateways for use with limited function
computers such as personal digital assistants and cellular telephones.
The user definable mark-up language can be any suitable language. In one
aspect, of the preferred embodiments of the present invention, the user

definable mark-up language is the Extensible Markup Language (XML).
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channel 120 to a common data format such as the user definable mark-up

language, XML. Conversely, the adapter 110 can convert XML messages that
are received from other adapters 110 in the system 100 so as to be useable

by the respective associate retail channel 120.

Notably, the messages 130 can be asynchronously transmitted from
retail channel 120 to retaill channel 120 through suitable data
transmission peer-to-peer connections 140. The asynchronous
communications between each retail channel 120 can be facilitated by
internal tables which indicate the physical and logical network location
of other retail channels 120. Notably, a message queue can be used as an
asynchronous means of communications. Asynchronous messaging adjusts
easily to an arbitrarily wide range of communication speeds and
availability. Also, the computational burden, and hence the cost, of
synchronous communications exceeds that of messaging systems. The
invention thus couples the cost of flexibility advantages of message-based
communications with distributable data so as to simultaneously enable low

cost, high adaptability, and high performance.
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can be an IBM MQSeries Adapter®.

As shown in Fig. 1, where few retail channels 120 are included in
the system 100, messages 140 can be transmitted directly between retail
channels 120. Where many retail channels 120 are included in the system
100, however, it can be advantageous to provide a data control point which
receives messages 140 from individual retail channels 120 and routes the
messages 140 to other appropriate retail channels 120. In an alternative
embodiment shown in Fig. 2, messages 240 are transmitted through a data
control point 250. The data control point 250 can have any suitable
structure for routing/serving messages 230 between retail channels 220
over communications links 240. For instance, a typical embodiment of a
data control point 250 can include an MQ Series Integrator® Version 2 with

or without its published and subscribed capability.

In operation, sets of data in the retail channels 220 can be
identified as common. For instance, customer identification data,
demographics, product information, and order history can be identified as
common. For each IT system in a retail channel, an associated adapter 210
can intercept messages internal to the IT system to modify the data

identified as common. Subsequently, the adapter 210 can extract from the
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change of sales transaction data such as items sold, item price, loyalty
points accumulated, and the like. This information can be input at any
channel and also become subsequently available at any other channel.
Further, distributed customer relationship information and sales

transaction data enables multi-channel business processes such as:

1. shop the Web; pickup at local store; pay at store (POS);
2. shop at store kiosks; pay at store (POS); home delivery;
3. return home-delivered items (from Web or call center

transactions) to a local store;

4. query order status from any touch point;

5. use loyalty points accumulated on any channel for

purchases via any other channel
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other o, “RRaLLS, AdARLed.LOL.Car LML Goonl, LG, TERhRds deseriheduliengin - i
suited. ATypreal conbi nati O of "hardware and Software cou a general
pur pose C‘Efﬁfﬁﬁt‘éth Y2t W%R- a conputer program that, when be| ng | oaded
and executed, controls the conputer systemsuch that it carries out the

met hods descr i Leguber @irBgrakhfedisebLdoRBuIPEigTBAL S Ofie thies@ItesEMext
| nvention cag al.sg resSHBFdQSdabk, 1&&%@@“%‘8{1 e REOGEAI, pf odyic ’se\é’héiph
hP ook ] 2

conprlses atures ena ment at | on ‘of ‘the neth ad

descr i bed!AFEreT i o2 and tRATh CaHEN P d”a&@ﬁt‘?"h évﬁ’gnﬁﬁtlélf"%@?nﬁrgc%[ﬁlggt 0
carry outcaphbskitgptdh @@dsform a particular function either directly or after

either or both of the following a) conversion to another language, code or
notation; b) reproduction in a different material form. Significantly,
this invention can be embodied in other specific forms without departing
from the essential attributes thereof, and accordingly, reference should
be had to the following claims, rather than to the foregoing

specification, as indicating the scope of the invention.



Conput er program means or conputer programin the present context neans
any expression, in any |anguage, code or notation, of a set of

i nstruct iwo3joemended to cause a system having an i nf or raPCoOrGRIRO02®3Si ng
capability to performa particular function either directly or after
either or both of the follow ng a) convétsion to anot her | anguage, code or
notation; b) reproduction in a different material form Significantly,
this invention can be enbodied in other specific forns without departing
fromthe essential attributes thereof cr.ang accordingly, reference should
be had to the followng clains, rather than to the foregoing
specification, as indicating the scope of the invention. WO 03/003261
PCT/ GB02/ ©296 7 me8hed APWEntegrakefpiyd - Frinphti eGP et i@ i PF+Emanhi
retailingstepengi:i sing the steps of: associating a plurality of nessage

adaptors with a plurality of retail integrated technology (IT) systens for
processi ng co n_dat.a in l.ural i fr i e i 0 each
sai d nessage aa‘éo'f)) %)a?tlﬁgsa 531116%1% s°£oéln§|3érzadqer g‘%%tfjr%;&gggs% %}ui({igﬁzg &

associ at i Biraft briftRgrat et rotie f TN Y HGTR; L9 PETEEFLFhGOM R s AP HEsBage
adapt or s mlatraljrvocéssitayl mbsszrjes vigentr aeel saidsegsgageradespondend ret ai |

| T syst engsrreoppr@ihd RGchN @i 9786 S ageq AABEQLS off A dimi Y QF peqt-ed-shaka
proce55|§gawnggsages to a common nessage format and forwardi ng each
converted dara processi ng nessage to others of said retail |IT systens;
and, receiving said forwarded data processing nessages in said nessage
adapt ors, converteregptdag dinr egizl vedsagessdgpeort glaga eosageinpongrwbgedhi ch can
be processgdriitasah dagarénspopstiangy retail thTsyeshens, and forwarding said
converted nessages to said corresponding retail |IT systens. 2. The net hod
of claiml, wherein said steg of forwardi ng conpri ses asynchronous |
communi cat i on. °BVeTHEINER FGHY FFeSEPER RPBRT P afhho2intRTerRiST Sl PESHiTSA™Y
nessage fresgages ks a chonsratmebaediupen anduservagéitnabtie ararkrueg fatrguage.
4. The mlRedsfhgChédsAye, toMBEk&isNoS dafla UsRE i defr Badels Mank; up | anguage s
t he extensi bl e markup | anguage (XM.). 5. The nethod of any preceding claim
wherein said step of forwardi ng nessages which have been formatted in a

connDrllﬂessagquCSFYﬁﬂS E%ﬁﬁ)FP§¥%¥ded data processing messages in sald message
adaptors, converting said received messages to a message format which can

be processed in said corresponding retail IT systems, and forwarding said

converted messages to said corresponding retail IT systems.

2. The method of claim 1, wherein said step of forwarding comprises

asynchronous communication.

3. The method of claim or claim 2, wherein said common message format

is a format based upon a user definable mark-up language.

4. The method of claim 2, wherein sald user definable mark-up language

is the extensible markup language (XML).

5. The method of any preceding claim, wherein said step of forwarding
messages which have been formatted in a common message format comprises

the steps of:

forwarding each converted data processing message to a data control

point; and,

routing said forwarded messages in said data control point to said

others of said retail IT systems.



the steps of: forwarding each converted data processing nessage to a data
control point; and, routing said forwarded nessages in said data control
poi nt to waiodooxabhers of said retail I T systenms. WO 03/ 00B284:B02/02967

PCT/ GB02/ 02967 14 6. The net hod of any grecedi ng claim further conprising
the step of queuing said |ntercepted sages in message queues in said
nessage adaptors prior to converting said nessages to a common data
format. 7. The nethod of any preceding claim further conprising the step
of queuigfg said ReMEAr &ﬁd@%@g@ﬁd B1ARE S 8ge hgd exesridingatitk Fess age

adapt of S oLt OF obPa L UBIL-0G AALLIPIRARILL AlLLk OhNELS lscagld retall

IT syste or |nteg at e annel retailin as cl ai med
in any FEEEFTF A CEIGT R Fehd BOMTSCSi g2t FETSP 2ot " Gbt ecting a

nodi fication to comon data in a retail information technology (I T) system
CO”E [ gur efl forrHesgedHdgaos &tn@i ;Lréé_aa-ﬂ{éeblainf,ofﬁﬁﬂﬂlbk r@n@ri@iﬁﬁgﬂﬁé epeapsul ati ng
sai etecte t s

for mat t ed It rressrr%g‘!“{1 C%%%n Pgsl' '?l%ngg;%tag%ﬁfacegn?l ur 3@% é&%se egt?‘—%tgﬁer

retail ct%‘?rﬁél%o f%"ﬁ‘rdi“é‘%éa\"/ii ri‘@jasf?ﬁ‘??att?e?flﬁe%@‘&ﬁ@s F‘t‘h *ehtHpdhl at e
nodi fi catsyshasmg.0 common data, extracting said comon data from said
formatted nessage, formatting said extracted data to a format which can be

processed, i n Szé'mg,th d?%&'inltggé%%sal d&gﬂéﬂaglugfgt %9{11&5 €ad R158hdY Bhedype of

retail channel, or war ormatte ata fo said retail

syst em Qg’reﬂe‘éﬂﬁpﬁjtaéf“ p???glf&ﬁ?kéﬂreﬁ%?ﬂrlﬁb??pi’: PRiTGPR Sfput er program code
nmeans to, when |oaded into a conputer system and executed, cause said
conput er Systcwfbt:@n@eéfrwmimlsﬁecpscaﬂm@ aRdhef aSechial AREbrmAt Aoty

precedi ng G4.aL70 s ARPALAYT-dDleot NROLALCEBIL  bnliginel Tetalling

conprising pee yto peet  net corrput er program execution nmeans adapt ed

to execute the steps of a nethod as clained in any of clains 1 to 8.
formatting a message encapsulating said detected modification to

said common data, and forwarding said formatted message to other retail IT

systems configured for use in other retail channels; and,

receiving formatted messages which encapsulate modifications to
common data, extracting said common data from said formatted message,
formatting said extracted data to a format which can be processed in said
retail IT system configured for use in said one type of retail channel,

and forwarding said formatted data to said retail IT system.

9. A computer program element comprising computer program code means
to, when loaded into a computer system and executed, cause said computer

system to perform the steps of a method as claimed in any preceding claim.

10. An apparatus for integrated multi-channel retailing comprising
peer-to-peer networked computer program execution means adapted to execute

the steps of a method as claimed in any of claims 1 to 8.



