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Abstract of the Disclosure

A router instruction processor for a digital document delivery system 10
interacts with one or more electronic inserts and a bill processing server to
function as a general document fulfillment server. The router instruction
processor makes use of the electronic inserters and bill processing server to
ensure that documents as contained in Send Request objects are presented
to their destinations according to sender requirements and recipient
preferences. The router instruction processor further ensures the sender
requirements are not compromised by recipient preferences to the extent that
conflict may arise.
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E-817

ROUTER INSTRUCTION PROCESSOR FOR A DIGITAL DOCUMENT
DELIVERY SYSTEM

Technical Field
The present invention relates to a router instruction processor for use in a
digital document delivery system and method. It is particularly directed to such a
system for interfacing with one or more electronic inserters and for controlling

the presentation of documents, as well as the method of document presentation
to a plurality of recipients.

Background of the Invention
Digital document delivery systems are for use in delivering documents

which otherwise would typically be delivered by hard copy printing processes. In
a preferred embodiment of such a digital document delivery system as set forth
in co-pending and commonly assigned Canadian patent application no. 2293764

entitled: System and Method for Presenting and Processing Documents on the

“Internet, owned by the present assignee, the digital document delivery system

typically incorporates a router instruction processor (RIP), a bill processing
server (BPS) and an interactive bill presentment server (IBPS), all of which
operate in conjunction with an electronic inserter and an associated electronic
print stream and customer preference data for generating a primary document to
a customer typically in the nature of a bill, and for generating associated
secondary documents (inserts) which would normally accompany the primary

document.

Summary of the Invention
The router instruction processor is a component within a digital document

delivery system which is responsible for the processing of objects containing
document data. These objects conform to those generated in an object-oriented
environment such as that used in the JAVA programming language.

The router instruction processor thus services objects known as Send

Request objects which are delivered to the router instruction processor from one

or more electronic inserter clients. Each electronic inserter client in turn receives
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document data which based upon customer preference data which is used to
form the Send Request object. Thus each Send Request object contains one or
more documents with associated attachments, instructions and identification of
one or more recipients. The Send Request object is used by the router
instruction processor to forward the set of documents to their ultimate
destination or destinations in a specific order and with an associated priority.

The router instruction processor has the ability to detect and adjust to
failures associated with document delivery and in view of such failures, can
reroute document delivery to alternate destinations. In addition to processing
each Send Request object, the router instruction processor is also responsible
for processing status messages that it receives from the bill processing server
back to the associated electronic inserter client. It thus provides consolidated
control and reporting to each electronic inserter client.

If the router instruction processor is used in a digital document delivery
system associated with the processing of digital bill data, the router instruction
processor processes Bill Request objects which are Send Request objects that
contain specific information regarding bill attributes. The Bill Request object
thus can contain additional functionality and data which is specifically related to
bill processing.

Part of the functions performed by the router instruction processor is to
process instructions that reconcile the requirements of the sender with a set of
recipient preferences related to digital document delivery to the recipient at one
or more destinations. Thus a recipient may specify within a Send Request
object that he or she prefers to have a document sent to a particular fax
machine but if that fax machine is inoperative, to send the document to a
specific e-mail address. The sender however, may have the ability and need to
override these recipient preferences due to concerns of the sender, such as
security issues, reliability of transmission, etc. and may in view of these sender
requirements, send the document to the recipient destination via the Internet as
a second choice rather than the second choice preferred by the recipient which
In the present example, was to a particular e-mail address.

The reconciling of the sender requirements to the recipient preferences
for a plurality of recipients associated with one or more electronic inserters
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provides for a robust digital document delivery system.

Thus the router instruction processor is able to support the processing
of messages from a plurality of electronic inserter clients and as such, is able
to act as é general document fuifilment server with respect to those electronic
inserter clients. The router instruction processor makes use of several
components within the digital document delivery system to achieve these
goals and specifically uses the processing capabilities of the digital document
delivery system as follows: 1) uses the bill processing server to handle bill
processing if the document is in the nature of a bill or invoice; 2) uses the
interactive bill presentment server to handle digital document presentment,
including document presentment via the Internet; 3) can use an output server
to optionally handle digital document conversion and formatting for
presentation as an e-mail message, a pager message, a message for
presentation on the Worldwide Web or for fax destinations; and 4) if the digital
document delivery system is for use in presenting bills or invoices to
recipients, an associated payment processing system handies remittance
processing via the bill processing server.

According to an aspect of the present invention there is provided a
router instruction processor for use in a digital document delivery system
having at least one electronic inserter (El), a bill processing server (BPS) and
an interactive bill presentment server (IBPS), the router instruction processor
for processing Send Request objects, wherein each Send Request object
contains information regarding a document, N attachments, P instructions and
Q recipients, as received from at least one electronic inserter, where N is a
non-negative integer, P is a positive integer and Q is a positive integer, the
router instruction processor comprising:

A) means for receiving the Send Request objects from each
electronic inserter;

B) means for instruéting the BPS to instruct the IBPS to forward
each specified document to each specified recipient; and

C) means for receiving information from the BPS indicating that a
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specified recipient has received a specified document and communicating this
information to the El that sent the Send Request containing information
regarding the specified document, wherein the Send Request object contains
a Recipient Preferences element that identifies instructions from at least one
of the identified recipients with respect to the preferred manner of document |
delivery and wherein the Send Request object further contains a Sender
Requirements element that identifies specific requirements with respect to
document delivery and wherein the router instruction processor further
comprises means for using these requirements with respect to document and
attachment delivery and also uses the preferred manner of document delivery
as set forth in the Recipient Preferences element, wherein said means
overrides the Recipient Preferences element instructions to the extent that
these instructions are in conflict with the requirements of the Sender
Requirements.

According to another'aspect of the present invention there is provided
a method of sending digital documents as identified in a Send Request object,
wherein the Send Request object contains information regarding a document,
N attachments, P recipients and Q destinations, where N is a non-negative
integer, P is a positive integer, and Q is a positive integer, wherein the method
comprises the steps of: '

1) receiving the Send Request object;

2) determining each recipient contained in the Send Request
object;

3) determining the destination of the recipient from the Send
Request object; and

- 4) based upon the destination of the recipient, sending the document

and each attachment to the recipient at the specified destination,

wherein the Send Request Object contains a Recipient Preference
element that identifies instructions from at least one of the identified recipients

with respect to the preferred manner of document delivery, and wherein these
recipient instructions are used with respect to document and attachment

delivery; and

3a
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wherein the Send Request object contains a Sender Requirements
element that identifies specific requirements with respect to document
delivery, and wherein the method uses the identified specific requirements
with respect to document and attachment delivery, including overriding the
Recipient Preferences element instructions to the extent these instructions are
in conflict with the document delivery requirements of the Sender
Requirements element.

Brief Description of the Drawings
For a fuller understanding of the nature and objects of the present

invention, reference is made to the following detailed description taken in
conjunction with the following drawings in which:

Figure 1 is an overall block diagram of a digital document delivery
system using a router instruction processor according to the present invention
and illustrating the use of multiple electronic inserter clients interacting with
the router instruction processor;

Figure 2 is a block/flow diagram of an electronic inserter client and the
router instruction processor forming part of an overall digital document
delivery system and showing details and object flow associated with a
representative electronic inserter and the router instruction processor,

Figure 3 is a block/flow diagram of the router instruction processor, bill
processing server, and interactive bill presentment server of an overall digital
document delivery system and showing details and object flow associated

with these modules: and

3b
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Figures 4a and 4b are block diagrams of a Send Request object and the
definitions associated therewith.

Detailed Description
As used throughout this description, the words "user" and "customer" are

synonymous as are the words "insert" and "secondary document". Definitions of
acronyms are presented in Table 1. As best seen in Figure 1, an overall digital
document delivery system 10 of which the router instruction processor (RIP) 36
of the present invention forms an integral part thereof, comprises a plurality of
computer servers operating to perform various functions. These various devices
can be implemented on one or more known computer servers.

The overall operation of the digital document delivery system is more fully
set forth in the aforementioned co-pending Canadian patent application no.
2293764 entitled, System and Method for Presenting and Processing
Documents on the Internet. Further disclosure of a digital document delivery
system is set forth in commonly assigned co-pending Canadian patent
application no. 2293770 entitled System and Method for Separating a Print
Stream into an Electronic Document Print Stream and a Physical Document
Print Stream. As disclosed therein, the digital document delivery system is
directed to generating an electronic equivalent of a primary document with one
or more inserts associated therewith. Although the digital document delivery
system is contemplated for submission of a primary document with one or more
secondary or inserts documents, digital document delivery system can be used
for presentation of documents without a primary- secondary interrelationship.

An interactive bill presentment server (IBPS) 44 generates HTML or other web-
based language documents for delivery preferably via the Internet to a customer
52 using a web browser 54 on the customer's associated computer. By so
doing, the document delivered to the customer is presented on the customer's
monitor via the web browser. As seen in Figure 1, the present invention is
directed to an RIP 36 which interacts with one or more electronic inserter (E!)
clients 26 that in general receive document data via respective electronic print

streams 295.
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Module Operation
As best seen in Figures 2 and 3, the RIP communicates primarily with the

El's 26 and the bill presentment server BPS 42. In operation, the BPS 42
monitors the IBPS 44 via communication path 46. The IBPS 44 is responsible
for receiving electronic print data stream files from each of the El's 26 via
communication paths 34. The IBPS 44 processes these documents so as to be
later presentable to the user 52. It is only after the documents have been so
pre-processed that the user can actually view the documents intended for that
user via a web browser 54 over communication path 48 forming part of the
Internet. The IBPS 44 is also responsible for generating account information
known generally as bill status update information which is communicated to the
BPS 42. This bill status update information typically includes a customer
account number, the date the bill was run if the document is a bill, whether the
bill has been loaded, whether it has been accessed by the customer, whether it
has been paid by the customer, and the like. Some of this information as
generated by the IBPS 44 is received via communication path 48 from the
customer 52 at his or her computer via the associated browser software 54 that
IS run on the customer's computer 52.

In the preferred embodiment of the present invention, the IBPS 44
generates the Internet browser viewable data stream when requested by the
customer by use of the @Work Technologies Internet billing system known as
the WorkOut™ [nternet Billing System for generating browser viewable
information such as in hypertext markup language (HTML) or other browser

compatible languages (now or in the future), including Extensible Markup

Language (XML) and Java. As seen in Figures 1 and 3 it should be noted that in

operation, the IBPS 44 receives the raw print data 34 from the El's 26 and

generates an intermediate document corresponding to this print data using the

XML language, which in turn is stored and indexed in the intermediate document

database 61, such as a Oracle™ database. Part of the information for

generating an intermediate document is derived from design and build document

templates 63. The location for placement of secondary document links based
upon the received priority of the secondary document from an Electronic Mail
Run Data File (EMRDF) file and the overall design of the primary document can
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be stored in these templates.
The IBPS 44 receives the specified links (called "Hotlinks") for the

secondary document or documents from the BPS 42. The BPS 42 also acts as
an electronic "traffic cop"”, by not allowing the IBPS 44 to generate viewable
documents unless the PBS 42 determines that all related documents and
account information (if related to a billing function) is ready for viewing.

When the digital document delivery system 10 is used for billing
functions, the BPS 42 communicates with a bill remittance and status database
o6 via communication path 58 for retrieving and updating bill remittance and

status data concerning customer bills based upon information received via the

BPS 42 from the IBPS 44 which in turn receives information from the customer

52 via the Internet in the associated browser 54 communicating with the Internet.

The BPS 42 furthermore is responsible for notifying the customer 52 that
a bill or other information is available for viewing via the Internet. The BPS 42
performs this task in any of a plurality of ways, such as by generating an e-mail
notification message which can be sent over the Internet to the customer's e-
mail address as diagrammatically shown by e-mail event 60. Of course, other
methods could be used by the BPS 42 to notify the customer 52, such as
generating a facsimile message and sending it via facsimile to the customer's
facsimile machine; by generating a beeper message for presentation to the
customer's beeper; or even by generating a print mail message to be delivered
to the customer's mail address.

The BPS 42 is also responsible for generating daily reports concerning
the overall status of the digital document delivery system 10. These reports can
be communicated to a biller module 62 via a communication path 64 and may
contain information such as daily account receivable reports, information
concerning customers that have not paid their respective bills for a certain period
of time, customers who have not viewed a bill after a certain period of time, etc.

When the digital document delivery system 10 is used for billing
functions, the BPS 42 is responsible for generating information for presentation
to an associated bank 66 via communication path 68. Such information would
typically include the daily ACH Batch Feed File information and any other
information which the proprietor of the digital document delivery system 10
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wants communicated to the associated bank.

RIP Overview

As best seen in Figures 1, 2 and 3, the RIP 36 is a component within the
overall digital document delivery system 10 and is responsible for processing
digital messages containing document data. More specifically, as seen in
Figures 2 and 3, the RIP 36 services each Send Request object 31 received
from any of the El's 26 which act as clients with respect to the RIP server 36.
Each Send Request object preferably contains a set of documents, attachments,
instructions, and recipients. This information is used by the RIP 36 to forward
the set of documents to their ultimate destination(s), in a specific order and
priority. The RIP 36 has the capability to detect and adjust to failures in
document transmission such that it can reroute documents to alternate
destinations if a failure in document transmission occurs. In addition to
processing each Send Request object, the RIP 36 also is responsible for
processing status messages back to each of the El clients 26 as shown
diagrammatically by status messages 41. When the Send Request is in the
nature of a digital bill for purposes of processing digital bill data, the RIP 36
processes Bill Request objects which are in fact Send Request objects with
more specific bill attributes. Thus the Bill Request objects are Send Request

objects but contain additional functionality and data relating to the bill processing
function.

Send Request Object
The overall definition of a Send Request object is set forth in Figure 4a. It

is there seen that the object contains certain required information, and may
contain certain optional information. The overall definition of the elements
forming a Send Request object are presented in Figure 4b. Thus the SMART ID
82 is an element forming part of the object which is established to identify the
creator of the object.

The sentBy element 84 stores the identity and location of the sender who
initiated the Send Request object. This element is required at the time of

message creation.
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The Notification element 86 is information which stores any notifications
which are to be associated with the Send Request object and as such, is
optional. Such notifications could be presented to third parties and may indicate
that the Send Request object has been created or has been sent to the
specified recipient or recipients at the specified destination or destinations.

The Destination element 88 is associated with a recipient and at least one
Is required at the time of message creation. If more than one destination is
added to a Send Request object, each destination is attempted unless the
destinations are part of a Destination OR List element 90 as seen in Figure 4.
Thus in the example shown in Figure 4a where each recipient has a different
destination, each destination will be used except with regard to the Destination
or Sequence where only one of three destinations (i.e., destination 1, destination
2 or destination 3) is used with selection on a prioritized basis. Thus if the
highest priority destination is not available, the next highest priority destination is
attempted, and used if available. Thus the Destination OR List 90 is an ordered
list of destinations in a prioritized fashion. Each destination is attempted in
sequence unless a successful delivery is achieved at an earlier destination.

The event History element 92 is automatically generated by the server
application as status data and event data is received from the output server (the
server that generates the Send Request object). This information thereby
provides a mechanism for determining the history associated with the Send
Request object in terms of status and event occurrences.

The Document element 94 represents one or more documents which can
be presented as actual bytes of digital document information or as a reference to
the digital document. At least one document is required at the time of message
creation The Document Template element 96 relates to an overlay or
border that is owned by any one of the Documents 94. This template is optionai.
The document overlay thereby provides a way of presenting documents in a
particular manner if such is desired. The Attachment element 98 is analogous to
a physical insert associated with a physical primary document and as such, can
represent any type of secondary document to be associated with a primary
document 94. The Send Request object typically contains attachments

associated with documents by means of a "hotlink" which is a reference location
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to the site where the attachment is located. Recipient preferences 100 relate
to a set of instructions that are on the recipient's "desired" list and as such, may
relate to the manner in which document delivery is preferred or in which
notification of document presence is communicated to the recipient. These
recipient preferences are optional. The Sender requirements 102 are a set of
instructions that are on the senders "must have" list and thus take precedence if
a conflict exists between these instructions and those of the Recipient

preferences. The sender requirements are also optional.

RIP Operation
Thus, one of the main functions of the RIP 36 is to process a set of

instructions that reconcile the Sender requirements with a set of Recipient
preferences for delivering digital documents to their ultimate destinations. For
example, a recipient may specify in a particular Send Request object that he/she
prefers to have the document sent to a fax machine, but if the specified fax
machine Is inoperative, to have the document send to them via e-mail. On the
other hand, the sender may have Sender requirements to override these
Recipient preferences due to concerns associated with security of the digital
document delivery system 10 or delivery of objects thereby, the reliability of
transmission of documents in a particular fashion and the like, and thus may
send the documents via the Worldwide Web rather than sending them via e-
mail.

The RIP 36 is architectured to support the processing of messages from
a number of El clients and thus acts as a general document fulfillment server for
those clients. The RIP 36 is also responsible for communication status
information to the El clients 26. The RIP 36 makes use of several other
components within the digital document delivery system 10 as best seen in
Figures 2 and 3. These components focus on specific processing capabilities.
Thus the BPS 42 handles all bill processing requirements for digital document
delivery system 10, the IBPS 44 handles digital document presentation via the
Worldwide Web in association with information received via the BPS 42. The
Output Server 78 is an optional component of a digital document delivery system

10 and handles digital document conversions and formatting for presentation of
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information by e-mail, pager, worldwide web and fax destinations. The payment
processing system 66 is also an optional component of a digital document

delivery system 10 and handles remittance processing via the BPS 42.

Module Details

Details of the modules described above including the RIP 36 are
presented in Table 2. It should be noted that these modules can be
implemented on various computer servers such as the Intel processor based
servers using Microsoft Windows NT ™or UNIX™ operating systems. A high
level object oriented language such as Sun Microsystems, Java programming
language can be preferably used to implement the specific instructions for
performing the above-described tasks. With regard to Table 2, reference should
be made to Figures 2 and 3.

In summary, the router instruction processor performs the function of a
general document fulfillment server in association with an overall digital
document delivery system 10. The router instruction processor makes use of
various components within the digital document delivery system 10 to ensure
that documents as contained in a Send Request object are presented to their
destinations according to sender requirements and recipient preferences with
the associated priorities related thereto. The router instruction processor
thereby Is a key element of an overall digital document delivery system 10 so as
to ensure its efficient and reliable delivery of digital documents.

In the foregoing specification, the invention has been described as
referenced to specific embodiments thereof. [t will, however, be evident that
various modifications and changes may be made thereto without departing from
the broader spirit and scope of the invention. The specification and drawings

are, accordingly, to be regarded as illustrative rather in a restrictive sense.

10
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Table 1

ACRONYMS DEFINITIONS

Advanced Format for Printing
American Standard Code for
CORBA
EBCDIC

T oL

SMTP Simple Mail Transfer Protocol

Information Exchange

Common Object Request Broker

Architecture

Extended Binary Coded Decimal

Interchange Code

11
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Table 2
MODULE FUNCTION
Enroliment Application Capture customer account
Module 27 number, full name of customer,

email address of customer,
checking account number,
customer's account bank name,
bank routing number, WEB

password

Electronic Inserter 26 Get data from Job Setup Module
32, customer preference file from
customer preference database 20,
print stream separator 16 and
EMRDF output, compose bill
request objects (bR), receive

status messages from RIP, control
AFP feed to IBPS.

Job Setup Application 32 Produce file of inserts in the form
of hotlinks that are logically

assigned to physical inserter bins.

12
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Table 2 Continued

MODULE FUNCTION

Service incoming requests from

Router Instruction Processor (RIP)
36

Database Account 56

Bill Processing Server (BPS) 42

Interactive Bill Present Server
(IBPS) 44

multiple clients (Els), route
requests to FAX, EMAIL, WEB,
LOCAL PRINT, and PAGER, issue
notifications based on status

received, process status back to
clients.

Store remittance data, bill data,
and status data for digital bills.

Save and retrieve bill data to the
database, service CORBA
requests for hotlinks from IBPS,
process bill status messages from
IBPS back to the RIP, issue
reports and initiate payments
feeds.

Process interactive events
performed on the bill by
customers, render HTML to
customers based on downloaded
serviets and stored XML rules,

design document templates.

13
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What is claimed is:

1. A router instruction processor for use In a digital document
delivery system having at least one electronic inserter (El), a bill processing
server (BPS) and an interactive bill presentment server (IBPS), the router
instruction processor for processing Send Request objects, wherein each
Send Request object contains infdrmation regarding a document, N
attachments, P instructions and Q recipients, as received from at least one
electronic inserter, where N is a non-negative integer, P is a positive integer
and Q is a positive integer, the router instruction processor comprising:

A)  means for receiving the Send Request objects from each
electronic inserter; '

B) means for instructing the BPS to instruct the IBPS to forward
each specified document to each specified recipient; and

C) means for réceiving information from the BPS indicating that a
specified recipient has received a specified document and communicating this
information to the E! that sent the Send Request containing information
regarding the specified document; \

wherein the Send Request object contains a Recipient Preferences
element that identifies instructions from at least one of the identified recipients
with respect to the preferred manner of document delivery and wherein the '
Send Request object further contains a Sender Requirements element that
identifies specific requirements with respect to document delivery and wherein
the router instruction processor further comprises means for using these
requirements with respect to document and attachment delivery and also uses
the preferred manner of document delivery as set forth in the Recipient
Preferences element, wherein said means overrides the Recipient
Preferences element instructions to the extent that these instructions are in

conflict with the requirements of the Sender Requirements.

2. A router instruction processor as defined in Claim 1, wherein an
element of the Send Request object is a Destination OR List containing
information regarding more than one recipient in a prioritized list, wherein the

router instruction processor causes the document and any attachment to be
14 ~
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sent to the highest priority recipient in the list that accepts delivery of the

document.

3. A router instruction processor as defined in Claim 1, wherein the
Send Request object contains an attachment element identifying at least one
secondary document to be associated with the document element, and
wherein the router instruction processor transfers the element with the Send
Request object {o the BPS.

4. A router instruction processor as defined in Claim 1, wherein the
Send Request object maintains an event History stack regarding the status of
the Send Reguest object.

D. A router instruction processor as defined in Claim 1, wherein the
digital document delivery system includes an output server, and wherein the
BPS communicates Send Request object information to the output server if
specified types of document delivery are to be used by the digital document

delivery system.

0. A router instruction processor as defined in Claim 1, wherein the
router instruction processor controls document delivery of all received Send

Request objects.

7. A method of sending digital documents as identified in a Send
Request object, wherein the Send Request object contains information
regarding a document, N attachments, P recipients and Q destinations, where
N is a non-negative integer, P is a positive integer, and Q is a positive integer,
wherein the method comprises the steps of:

1) receiving the Send Request object;

2) determining each recipient contained in the Send Request
object; ‘

3) determining the destination of the recipient from the Send

Request object; and
15



CA 02304990 2004-06-16

4) based upon the destination of the recipient, sending the
document and each attachment to the recipient at the specified destination.

wherein the Send Request Object contains a Recipient Preference
element that identifies instructions from at least one of the identified recipients
with respect to the preferred manner of document delivery, and wherein these
recipient instructions are used w-ith respect to document and attachment
delivery; and

wherein the Send Request object contains a Sender Requirements
element that identifies specific requirements with respect to document
delivery, and wherein the method uses the identified specific requirements
with respect to document and attachment delivery, including overriding the
Recipient Preferences element instructions to the extent these instructions are
in conflict with the document delivery requirements of the Sender

Requirements element.

3. A method of sending digital documents as defined in Claim 7,
wherein the Send Request object contains a Destination OR List containing a

prioritized list of destinations, and wherein the method causes the document
and each attachment to be sent to the destination with the highest priority that

accepts delivery of the document.

16
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