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DOCUMENT INDEXING AND DELVERY 
SYSTEM 

BACKGROUND 

0001 Financial institutions have established various pro 
cesses related to the exchange of documents evidencing mon 
etary transactions. Such documents have historically been 
encoded with magnetic ink so that information from the docu 
ments can be read by machine. Such documents have thus 
become known as magnetic ink character recognition 
(MICR) documents. Check processing and Sorting systems 
have also been developed in which a check or similar MICR 
document has its image captured and stored electronically. 
Such an image can be archived so that it is indexed with its 
accompanying data from the MICR read. 
0002 For some time, banks have been using images of 
checks for purposes such as statement generation and 
archiving. Legislation has authorized banks to completely do 
away with the use of paper for most other purposes, including 
settlement and reconciliation of accounts between banks. In 
the United States for example, this legislation is referred to as 
“The Check Clearing for the 21st Century Act” or simply 
"Check 21' and authorizes the use of electronic records for 
purposes such as presentment from one bank to another as 
long as the images in the electronic records actually represent 
any original paper documents. A large financial institution 
must present millions of items each day to clearing financial 
institutions for posting. Images must also be provided to 
archive vendors, customers, clearinghouses, government 
organizations, and the like, all of which might be considered 
"clients of the image processing systems of a bank. Infor 
mation describing the documents and images of the docu 
ments must often be produced in numerous formats for dif 
ferent clients and different purposes and through different 
delivery mechanisms, including bulk delivery mechanisms, 
where a large number of images from a bank’s archive are 
provided to a client in response to a single request. 

SUMMARY 

0003 Embodiments of the present invention provide an 
agent-based delivery platform to Supply financial document 
images in a variety of formats to fulfill requests from various 
clients of an image processing system at a financial institu 
tion. Workflows can be created using extensible markup lan 
guage (XML) to direct the responding to client requests. 
Images and relevant data can be located using a master index 
residing in partitioned, high-speed databases. 
0004. In at least some embodiment, when a request for 
indexed, archived document images is received, a workflow is 
created to direct at least one of a plurality of Software agents 
to fulfill the request. The master index is searched for the 
indexed documents according to the workflow. The images 
can then be retrieved, formatted, and delivered according to 
the workflow in response to the request. The Software agents 
can include a client agent, a delivery agent, an index agent, a 
format agent, an image agent, and/or a workflow agent. The 
workflow agent manages the execution of the workflow, 
which can be stored as an XML file. 
0005. In at least some embodiments, the clientagent inter 
faces with client systems and validates image requests. The 
format agent formats the files of images and data to be deliv 
ered, the index agent searches the masterindex, and the image 
agent retrieves images from the archive. Files containing 
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images can be delivered in a variety of ways, including for 
example, leaving files in a drop Zone for retrieval by the client 
via a network connection Such as a secured connection over 
the Internet. 
0006. A document indexing and delivery system accord 
ing to at least some embodiments of the invention includes an 
image archive to store images of financial documents, and the 
master index to maintain information to be used to locate the 
images. A delivery platform provides images of the financial 
documents in response to client requests, at least in part by 
creating the workflows to direct the plurality of software 
agents on the delivery platform to fulfill the requests by 
searching the master index and retrieving the images. 
0007. An embodiment of the invention can also include 
one or more servers to provide load balancing between the 
mirrored, partitioned databases used for the master index. 
Additionally, an image application program interface (API) 
can serve to retrieve the images from the image archive in 
response to the image agent. The image agent, along with 
other Software agents can reside as needed on the delivery 
platform. 
0008. The invention can be implemented via appropriate 
Software or computer program code instructions. These 
instructions may be in the form of a computer program prod 
uct, which is installed to run on the servers implementing the 
delivery platform and other parts of the system. The combi 
nation of appropriate hardware and the Software to perform 
the functions described can form the means to carry out the 
processes of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 is a software system block diagram for an 
example embodiment of the invention. 
0010 FIGS. 2, 3, and 4 are conceptual block diagrams that 
describe how software agents are created and maintained 
according to example embodiments of the invention. 
0011 FIG. 5 is a flowchart illustrating how client requests 
are handled by a system according to an example embodiment 
of the invention. 
0012 FIG. 6 is a flowchart illustrating the operation of an 
image agent according to an example embodiment of the 
invention. 
0013 FIGS. 7 and 8 are flowcharts which illustrate the 
process of looking up and retrieving images using the master 
index and the image API according to example embodiments 
of the invention. 
0014 FIG. 9 is an architecture diagram illustrating the 
organization of a master index as used with example embodi 
ments of the invention. 
0015 FIG. 10 is a network hardware block diagram illus 
trating the operating environment of example embodiments 
of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0016. The following detailed description of embodiments 
refers to the accompanying drawings, which illustrate spe 
cific embodiments of the invention. Other embodiments hav 
ing different structures and operation do not depart from the 
Scope of the present invention. 
0017. As will be appreciated by one of skill in the art, the 
present invention may be embodied as a method, system, 
computer program product, or a combination of the forego 
ing. Accordingly, the present invention may take the form of 
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an entirely hardware embodiment, an entirely software 
embodiment (including firmware, resident software, micro 
code, etc.) or an embodiment combining software and hard 
ware aspects that may generally be referred to herein as a 
“system.” Furthermore, the present invention may take the 
form of a computer program product on a computer-usable 
storage medium having computer-usable program code 
embodied in the medium. 
0018. Any suitable computer usable or computer readable 
medium may be utilized. The computer usable or computer 
readable medium may be, for example but not limited to, an 
electronic, magnetic, optical, electromagnetic, infrared, or 
semiconductor System, apparatus, device, or propagation 
medium. More specific examples (a non-exhaustive list) of 
the computer readable medium would include the following: 
an electrical connection having one or more wires, a portable 
computer diskette, a hard disk, a random access memory 
(RAM), a read-only memory (ROM), an erasable program 
mable read-only memory (EPROM or Flash memory), an 
optical fiber, a portable compact disc read-only memory (CD 
ROM), an optical storage device, a transmission media Such 
as those Supporting the Internet or an intranet, or a magnetic 
storage device. Note that the computer usable or computer 
readable medium could even be paper or another suitable 
medium upon which the program is printed, as the program 
can be electronically captured, via, for instance, optical scan 
ning of the paper or other medium, then compiled, inter 
preted, or otherwise processed in a Suitable manner, if neces 
sary, and then stored in a computer memory. 
0019. In the context of this document, a computer usable 
or computer readable medium may be any medium that can 
contain, store, communicate, propagate, or transport the pro 
gram for use by or in connection with the instruction execu 
tion system, apparatus, or device. The computer usable 
medium may include a propagated data signal with the com 
puter-usable program code embodied therewith, either in 
baseband or as part of a carrier wave. The computer usable 
program code may be transmitted using any appropriate 
medium, including but not limited to the Internet, wireline, 
optical fiber cable, radio frequency (RF) or other means. 
0020 Computer program code for carrying out operations 
of the present invention may be written in an object oriented, 
Scripted or unscripted programming language Such as Java, 
Perl, Smalltalk, C++ or the like. However, the computer 
program code for carrying out operations of the present 
invention may also be written in conventional procedural 
programming languages, such as the 'C' programming lan 
guage or similar programming languages. 
0021. The present invention is described below with ref 
erence to flowchart illustrations and/or block diagrams of 
methods, apparatus (systems) and computer program prod 
ucts according to embodiments of the invention. It will be 
understood that each block of the flowchart illustrations and/ 
or block diagrams, and combinations of blocks in the flow 
chart illustrations and/or block diagrams, can be imple 
mented by computer program instructions. These computer 
program instructions may be provided to a processor of a 
general purpose computer, special purpose computer, or other 
programmable data processing apparatus to produce a 
machine, such that the instructions, which execute via the 
processor of the computer or other programmable data pro 
cessing apparatus, create means for implementing the func 
tions/acts specified in the flowchart and/or block diagram 
block or blocks. 

May 1, 2008 

0022. These computer program instructions may also be 
stored in a computer-readable memory that can direct a com 
puter or other programmable data processing apparatus to 
function in a particular manner, such that the instructions 
stored in the computer readable memory produce an article of 
manufacture including instruction means which implement 
the function/act specified in the flowchart and/or block dia 
gram block or blocks. 
0023 The computer program instructions may also be 
loaded onto a computer or other programmable data process 
ing apparatus to cause a series of operational steps to be 
performed on the computer or other programmable apparatus 
to produce a computer implemented process Such that the 
instructions which execute on the computer or other program 
mable apparatus provide steps for implementing the func 
tions/acts specified in the flowchart and/or block diagram 
block or blocks. Alternatively, computer program imple 
mented Steps or acts may be combined with operator or 
human implemented steps or acts in order to carry out an 
embodiment of the invention. 

0024. The term “bank” and any similar terms are used 
herein in their broadest sense. Financial institutions that pro 
cess transactions and documents of the types discussed can 
include stock brokerages, credit unions, and other types of 
institutions which are not strictly banks in the historical sense. 
Even retail and other service businesses, as well as manufac 
turers may process documents and/or data as disclosed 
herein. The use of terms such as bank, “institution” or “fran 
chise' herein is meant to encompass all Such possibilities. 
0025. Much of the terminology herein refers to the pro 
cessing of information about MICR encoded documents. This 
information can be stored in a data processing system, in 
computer memory and/or media for retrieval and manipula 
tion. There are many ways to design a system to accommo 
date the storage of this information, as well as the storage of 
electronic images of documents such as checks. For example, 
this terminology can refer to information stored in what is 
commonly known as a “check image management system' 
(CIMS) and within a “check processing control system” 
(CPCS). Such systems are well known within the banking 
industry by those who work in the financial data processing 
fields. Such data processing systems have historically been 
produced by the International Business Machines (IBM) Cor 
poration. CIMS is today produced and marketed by Carreker 
Corporation of Dallas, Tex., U.S.A. Carreker and their prod 
ucts are well-known throughout the financial services indus 
try. 
0026 Check images and data about the checks the images 
represent, Such as index information referring to the check 
images, which typically includes the MICR data, can be 
stored by processing systems according to any of various 
industry standard formats, for example, the well-known com 
mon import file format (CIFF). Such systems have been used 
for many years by many banks to archive check images. 
Images and index information in Such a system can be stored 
in the same file or separated. In some environments, the index 
information is separated and stored in an electronic cash letter 
(ECL) for communicating between financial institutions for 
the purpose of settlement. Images can additionally be stored 
in various tagged image file format (TIFF) formats, includes 
the known, “stacked TIFF format in which images are con 
catenated together in TIFF format with their offsets indexed 
so that individual images can be located. 
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0027 Index information can also be stored with electronic 
images in an “image cash letter” (ICL) to provide for the 
truncation of the paper documents. Again, these systems and 
techniques are well known by those of ordinary skill in the 
financial information technology arts. A well-known industry 
standard format for a cash letter file that contains both images 
and all data necessary to index and understand the images is 
the X9.37i format, which is promulgated by the American 
National Standards Institute (ANSI). 
0028. As previously discussed, embodiments of the 
present invention use Software agents to process client 
requests, find and retrieve document images and any neces 
sary accompanying data, and deliver those images to clients 
as appropriate. For purposes of this disclosure, an agent is a 
defined software object that performs specific functions to 
Support the system. In example embodiments of the present 
invention, agents are broken down into two types, specialized 
agents and processing agents. Processing agents provide a 
common service for all requests according to details that are 
provided through task definitions. Task definitions provide 
details to the agent to support a particular client’s processing 
request. Specialized agents do not follow the same rules as 
processing agents. While specialized agents are similar in the 
way they can be defined, their role in the system of the 
example embodiments is greater than that of processing 
agents. Not only are the specialized agents charged with 
performing a specific function, such as formatting data or 
following an XML workflow, but the specialized agents are 
also required to evaluate compliance with business logic rules 
in some instances. These business logic rules allow the spe 
cialized agents to validate requests prior to processing, and to 
manage the execution of workflows that define how the sys 
tem responds to requests. 
0029 FIG. 1 is a software block diagram illustrating how 
the agents and other Software entities in a system are orga 
nized according to example embodiments of the invention. 
System 100 provides images in bulk to various clients 102 by 
delivering appropriate files to a drop Zone or by sending them 
to client systems. A drop Zone may consist of a secure file 
transfer protocol (FTP) site or other type of server or system 
where image files can be retrieved by clients when needed. 
Client systems 102 in this example include returns and 
exchange handling systems (R&E), fraud detection systems 
(two systems, A and B), a CD-ROM system to store images 
for delivery on optical discs, and a system that provides image 
statements to customers. Also included is film and image 
fulfillment (FIF), which is a client that fulfills image requests 
for systems that don’t have direct access to the image systems 
and therefore still work with other media such as microfilm. 

0030 Still referring to FIG. 1, client agent 104 is a spe 
cialized agent as previously discussed. Client agent 104 
accepts a work request from the requesting client system, 
validates the request, and then translates the request into a 
bulk processing format, which in example embodiments is 
workflow XML that is stored in a file, which may also be 
referred to herein as a “workflow.” The workflow XML con 
tains all the information for all downstream processing agents 
to perform their functions. For example, if a client system is 
looking for data from a lockbox image archive of a bank using 
the invention, the image agent can be provided with details in 
the form of workflow XML that tells the image agent to 
retrieve data from the lockbox archive. These details are 
called tasks and will be further discussed later with respect to 
FIGS. 2, 3, and 4. The workflow XML can contain zero to 
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many tasks for each processing agent in the system. The 
ability to create customized XML for each request provides 
flexibility in processing to enable the system to fulfill a wide 
variety of client requests. In the event that more than one task 
is needed, the processing agent Supporting those tasks can run 
multiple times for a request until all the tasks required are 
completed. 
0031. In addition to the tasks as described above, the work 
flow XML defines when the agents will run based on various 
dependencies. For example, one agent may not be able to run 
before another agent completes its tasks. Such dependencies 
may come about because one agent requires data from 
another agent. The workflow XML can define this depen 
dency between these agents and ensures that the proper flow 
is maintained. Dependencies between agents can be either 
serial or parallel in nature. Thus, some agents can execute 
their processes together using results of previously run agents 
as input. In example embodiments, system status can be 
reported while agents are running. 
0032 Still referring to FIG.1, workflow agent 106 accepts 
workflow XML from client agent 104 and is responsible for 
delivering it to the other agents in the system. Workflow agent 
106 also accepts workflow XML back from various process 
ing agents as they complete their tasks and then directs the 
execution of tasks by other processing agents as needed. 
Workflow agent 106 serves to manage the operation of the 
entire system. The arrows leading from workflow agent 106 
to the other agents are intended to indicate the workflow agent 
performing its control functions, not necessarily the direction 
of flow of data or information between agents. 
0033. The processing agents in the embodiment of FIG. 1 
are stateless and are responsible for specific functions 
required to fill client requests. These functions are common to 
all requesters of the bulk delivery system shown in this 
embodiment. The state information that each processing 
agent maintains is related to the systems to which the agent 
must interface. This relationship reduces the level of knowl 
edge needed by clients of backend systems such as the index 
ing system. Index agent 108 is responsible for requests that 
require index systems to be searched to Support image deliv 
ery. In this example embodiment, master index 110 is shown 
as an index system. The nature of master index 10 will be 
discussed in further detail with respect to FIGS. 7, 8, and 9. 
Index agent 108 uses tasks to define how each request will be 
processed. Task level details are found in the XML workflow. 
For example, the XML workflow could tell the index agent 
which database to query against and if needed, which data is 
necessary for delivery of the information required by the 
client requests. For example, Some clients would need all of 
the data associated with a financial document while others 
may only need certain portions of the data. To provide this 
differentiation, tasks can be defined down to the data level so 
that the index agent need not maintain any state information 
about a particular client. 
0034 Still referring to FIG. 1, image agent 112 is respon 
sible for image retrievals from archive systems. In example 
embodiments, image agent 112 is programmed to understand 
the details of the needed image retrieval process only. Upon 
retrieval of the data, the image agent stores the images on 
media that is accessible to other processing agents so that the 
other processing agents can access the images as necessary. In 
this example, image agent 112 can connect to multiple image 
archive systems using image application program interfaces, 
114. These archives might include for example, a long term 



US 2008/O 104022 A1 

image storage archive, a short term image storage archive, 
and a lockboxarchive. Note that in this example embodiment, 
connectivity for both the image agent and index agent to both 
an image API and the master index is provided by a batch 
requestor layer, 116. 
0035. As previously discussed, the workflow XML 
defines when the agents will run based on dependencies. In 
this example, the image agent cannot run before the index 
agent completes its tasks. This dependency comes about 
because the image agent requires index data from the index 
agent to know which images to access and how to access those 
images. The workflow XML defines this dependency 
between these agents and ensures that the proper flow is 
maintained. 
0036 Continuing with FIG. 1, format agent 118 takes data 
results from index agent 108 and image agent 112 and formats 
them into files that can be processed by clients. Formatting 
agent 118 in this embodiment therefore has its tasks defined at 
the client level. This client-level definition provides away for 
the system to provide any format of file in response to a client 
request. Formats for check images and their accompanying 
data have already been discussed. In addition to these for 
mats, format agent 118 can be appropriately tasked to provide 
specific, proprietary formats whenever those formats have 
been defined to the financial institution by the client. 
0037 FIG. 1 also shows a reporting agent, 120, and a 
delivery agent, 122. The reporting agent is responsible for 
reporting back to the client and to the systems administrators 
or operators the status of the handling of client requests. The 
format of the report depends on needs defined through the 
task and workflow mechanisms already described. The deliv 
ery agent is responsible for moving the results of client 
requests to a location defined by the client in the request. As 
previously discussed this may include delivery to a drop Zone, 
transmission via a network, or, burning onto a CD-ROM as 
referred to above in the discussion of client systems, 102. 
0038 FIGS. 2, 3, and 4 provide conceptual illustrations to 
further describe some example relationships between various 
agents, tasks, and definitions. FIG. 2 illustrates a simple case 
in which agent definition 202 sets up the appropriate infor 
mation that agent 204 maintains for all tasks. Task definition 
206 creates a task, 208, which describes the work to be per 
formed by agent 204. 
0039 FIG.3 illustrates how agents can interact. In FIG.3, 
agent definition 302 defines the information which always 
resides in client agent 304. In this case, however, agent defi 
nition 302 is actually provided by two client agents, CD 
ROM client agent 306 and image statements client agent 308. 
Client task 310 provides workflow for client agent 304. Task 
definition 312 in turn consists of tasks provided by the afore 
mentioned CD-ROM client agent and image statement client 
agent, task definitions 314 and 316. 
0040 Turning to FIG. 4, index agent 402 is defined by 
agent definition 404. Task 406 for index agent 402 is defined 
by task definition 408 which in this example is provided by 
master index task 410 and lockbox task 412. Master index 
task 410 further includes two stored procedure tasks, stored 
procedure task A, 414, and stored procedure task B, 416. As 
will be appreciated from the foregoing, numerous combina 
tions of tasks and agent definitions created either by operators 
or by other agents can be interconnected to create the appro 
priate workflows to direct all of the software agents to fulfill 
client requests. In each case, the agent provides the frame 
work that allows specific tasks to be accomplished. The agent 
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definition provides configuration information to define an 
agent's functional and operational parameters while the task 
provides Support for the agent to perform the required func 
tion based on a task definition including configuration infor 
mation that defines the functional and operational parameters 
of the task. In this way flexibility is provided in responding to 
requests for images by creating appropriate workflows to 
direct the Software agents to search the appropriate indexes, 
retrieve the appropriate images, put all of the data in the 
appropriate formats and fulfill each client request. 
0041 FIG. 5 is a flowchart which describes a process for 
handling client requests and delivering images in response in 
a system like the one described above. Like most flowcharts, 
FIG. 5 illustrates the process as a series of process or sub 
process blocks. Process 500 begins at block 502. At block 
504, a client system sends a processing request to the system 
of the invention. The client system uses its own processes to 
generate and forward the request. At block 506, the client 
agent in the delivery platform accepts the request and at block 
508 the client agent applies business logic validation rules to 
the request. These validation rules include the application of 
security tests to ensure that the request is coming from a valid 
client with appropriate credentials, tests to determine whether 
the format that the images are requested to be in is in fact 
Supported by the system, and may even be based on Such 
considerations as accounting information and compliance 
with appropriate privacy policies and regulations. At block 
510 a determination is made as to whether the request is valid 
based on the business logic validation rules applied. If the 
request is not valid, processing branches to block 512 where 
process 500 ends. Otherwise, processing branches to block 
514 where the appropriate workflow XML is generated and 
stored. 

0042 Still referring to FIG. 5, at block 516, the XML 
workflow is delivered to the workflow agent. In this example 
embodiment, blocks 518 and 520 are executed in parallel. At 
block 518, the index agent processes the appropriate index 
search, for example, against the master index discussed 
herein. At block 520, the reporting agent sends the appropri 
ate acknowledgement to the client system that the process has 
Successfully commenced. The reporting agent may also 
notify users or operators of the indexing and delivery system. 
At block 522 the appropriate images are retrieved from the 
appropriate archives. At block 524 the format agent formats 
the resulting files for delivery to the client, and at block 526 
files are sent to a drop Zone for client retrieval. As previously 
discussed, this is but one way in which files might be deliv 
ered to a client system and is shown in FIG. 5 as an example 
only. At block 528 the reporting agent prepares an end of 
processing report which may be sent either to the client, to 
administrators or operators of the indexing and delivery sys 
tem, or to both. At block 530 the process ends. 
0043 FIG. 6 is a flowchart illustrating an example process 
of a Software agent used in example embodiments of the 
invention. The example of FIG. 6 is the process of an image 
agent. Again, the flowchart of FIG. 6 is illustrated as a series 
of process blocks. Process 600 begins at block 602. Task 
identification takes place at block 604 with workflow XML 
input as shown at block 606. The agent builds the image 
request at block 608 making use of an interface definition, 
610, for the particular archive that the image agent needs to 
access in order to fulfill the pending requests. Image request 
processing takes place at block 612 as long as the task has yet 
to be completed at block 614. Once the task is completed at 
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block 614, images are stored locally for use by other agents 
and later processes at block 616. The image agent process 600 
of FIG. 6 ends at block 618. 

0044. In order to fully enable the disclosed invention, 
details of an example image API and master index that can be 
used with the delivery platforms described above will now be 
explained. It cannot be overemphasized that these are 
examples only, and various image retrieval mechanisms and 
indexing systems can be used with a delivery platform as 
described above. In at least Some embodiments, an image API 
can reside on a server and receive commands which trigger 
the retrieval of images based on index information. An appro 
priate image API can be programmed, for example, in the 
JAVA programming language, wherein the call of a method 
against the API causes the instantiation of one or more enter 
prise JAVA beans in the server system to perform the func 
tionality of the called method. For example, a drill down 
request bean may process information to provide image 
access. In Such a case the drill down request bean, initiates a 
connection with one or more information archives or image 
archive software over a communications interface. 

0045 A“master index' as contemplated by this disclosure 
is a central database for indexing check images throughout an 
institution. Such a master index would typically include 
enough information to provide images and image replace 
ment documents as needed in a modem banking enterprise. 
Such a master index determines the location of requested 
data, such as check images, and returns the specified records 
describing the location. The requested data may be located in 
any data store, for example a short term or long term image 
archive, including a remote archive or one of the previously 
mentioned storage systems, such as a CIMS. In example 
embodiments, such a master index would locate the most 
appropriate data store and return the necessary information so 
that the image API tasked with retrieving images from the 
particular archive can retrieve the appropriate images most 
efficiently. For example, a master index could use a high 
performance “DB2 database application. In most embodi 
ments, redundancy would be provided, for example by mir 
roring the database on two or more large computing systems. 
For example, a mainframe computing system could be used 
for each of the systems, and the databases could be designed 
to use partitioning with multiple objects to maximize the 
efficiency and reduce maintenance requirements. 
0046 FIG. 7 is a flowchart illustrating a process, 700, in 
which the image API, 702, is interacting with the master index 
to make an index request. Again, this flowchart illustrates the 
process as a series of process blocks. Index request 704 is 
forwarded to the image API which accepts and validates that 
request at block 706. The image API handling the retrieval 
performs an index query at block 708. The query is run 
against master index 710. The API response is formatted at 
block 712, and the index request, 714 is then returned. In at 
least some embodiments, the previous example may involve 
index queries for images which are located outside of the 
financial institution. By maintaining an index within the 
financial institution that includes pointers to images stored at 
remote sites, network traffic can be reduced. 
0047 FIG. 8 illustrates an example process, 800, for 
image retrieval using image API 802 for the index query, and 
image archive API 804 to retrieve images from image 
archives 806 based on data in master index system 808. Image 
request 810 is accepted and validated by the image API at 
block 812. At block 814 a determination is made as to whether 
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an image handle is present, already stored within image API 
802. The image handle is the key that identifies the image in 
the archive. If the image handle is not present, a query is made 
to the master index database, 816. If image handle is present, 
the retrieval request including the index key is formatted and 
sent at block 818. The image archive API, 804, formats and 
sends the request at block 820, and image archives 806 create 
appropriate image retrieval queries 822 and 824 to access 
image archives 826 and 828. A response is formatted by the 
archive image API at block 830, and the retrieval image API 
formats an appropriate response at block 832. Image request 
834 is then delivered to the client by the delivery platform 
previously discussed. 
0048. A master index that can be used with example 
embodiments of the invention receives information on items 
to be loaded from item processing sites throughout the finan 
cial institution. Files are organized according to CPCS cycle 
date. A history table is maintained which includes the cycle 
date and an assigned data set name as well as sequence num 
bers assigned to the various loads to the database. Information 
is sorted and sort keys are built when information is loaded 
into the master index. Sort keys can include items sequence 
numbers, serial numbers, and account numbers. Records can 
be sorted on the key type and value. Sort output records are 
written to output files of the various key types. After Sorting, 
a job is built and submitted for a group of tables to be loaded 
in the database. These tables are used to organize the database 
into unposted on us items and transit items by un-posted 
account number sequenced files as well as into posted items. 
When all of the load jobs are submitted, partition key values 
are determined to determine into which partitions in the data 
base each record should be placed. A partition table is main 
tained with cumulative counters for rows inserted into tables 
in each partition. Each load process adds counts to those 
counters and Statistics are maintained and updated in a stored 
history table. 
0049 FIG. 9 provides a conceptual illustration of an 
example master index architecture as discussed above. Mas 
ter index architecture 900 receives input in the form of entry 
file 902 from an item processing (IP) site. In some situations, 
this file is generated by a reformatter such as reformatter 904. 
A reformatter is a software program that accepts check pro 
cessing data as input, changes any fields that need modifica 
tion (for example the MICR account number could be wrong 
because the account was renumbered without getting repa 
pered), then sends the data to a storage system, in this case the 
master index, for long-term storage. Such a file is transmitted 
to the master index site and becomes entry file 906 for the 
master index system. As previously discussed, the master 
index receives the file at block 908 and sorts items contained 
in the files into posted items, 910 which are then loaded into 
the index at block 912 and un-posted items 914 sorted by item 
sequence number, which are further sorted into loads or on us 
items, 916, and transit items, 918. Items 920 are sorted by 
account and also divided into loads for on us items, 922, and 
transit items, 924. 
0050 FIG. 10 is a network block diagram illustrating an 
example of Some of the servers and systems that may be 
involved in implementing embodiments of the present inven 
tion. System 1000 of FIG. 10 includes mainframe systems 
1002 and 1004 to house the master index as previously dis 
cussed. Automated, partitioned databases can be used to 
minimize the need for database administrator resources to 
manage the databases. Mainframe computing system 1006 
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represents the resources of an item processing (IP) site within 
the financial institution. As can be seen in the drawing, main 
frame system 1002 is at location “A” while mainframe 1004 
system is at location “B” and it can be assumed for purposes 
of this example that mainframe system 1006 is at still another 
location. The mainframes are connected directly via network 
data mover (NDM) software. NDM is a known, secure con 
nection protocol for large systems, originally developed by 
the Sterling Commerce subsidiary of AT&T Corporation in 
the United States. 

0051 Still referring to FIG.10, the mainframe systems are 
managed by availability and load balancing servers 1008, 
which connect to the mainframe systems via internal trans 
mission control protocol (TCP) connections. Also connected 
into the network are delivery platform servers 1009 to provide 
the delivery processes previously discussed herein as well as 
requester services for accessing the master index and local 
and remote image archives, 1010 and 1012, respectively. As is 
typical with server computing platforms, delivery platform 
servers 1009 include fixed storage 1014 on which computer 
program instructions 1016 reside, to implement the processes 
of an embodiment of the invention. Computer program code 
instructions 1016 residing on media 1014 can be loaded into 
the appropriate servers and cause those servers to execute the 
processes described herein, as well as maintain the various 
Software agents necessary to carry out the functions of a 
system according to an example embodiment of the inven 
tion. Note that in a typical environment like that shown in 
FIG. 10, connection to imaging archives is provided via 
secure Socket layer (SSL) connections over either an intranet 
or the public Internet. 
0052. The flowcharts and block diagrams in the figures 
illustrate the architecture, functionality, and operation of pos 
sible implementations of systems, methods and computer 
program products according to various embodiments of the 
present invention. In this regard, each block in the flowchart 
or block diagrams may represent a module, segment, action, 
or portion of code, which comprises one or more executable 
instructions or actions for implementing the specified logical 
function(s). It should also be noted that, in some alternative 
implementations, the functions noted described herein may 
occur out of the order presented, depending upon the func 
tionality involved. It will also be noted that each block of the 
block diagrams and/or flowchart illustrations, and combina 
tions of blocks in the block diagrams and/or flowchart illus 
trations, can be implemented by special purpose hardware 
based systems or operators which perform the specified 
functions or acts. 

0053. The terminology used herein is for the purpose of 
describing particular embodiments only and is not intended to 
be limiting of the invention. As used herein, the singular 
forms “a”, “an and “the are intended to include the plural 
forms as well, unless the context clearly indicates otherwise. 
It will be further understood that the terms “comprises” and/ 
or “comprising, when used in this specification, specify the 
presence of Stated features, steps, operations, elements, and/ 
or components, but do not preclude the presence or addition 
of one or more other features, steps, operations, elements, 
components, and/or groups thereof. 
0054 Although specific embodiments have been illus 
trated and described herein, those of ordinary skill in the art 
appreciate that any arrangement which is calculated to 
achieve the same purpose may be substituted for the specific 
embodiments shown and that the invention has other appli 
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cations in other environments. This application is intended to 
cover any adaptations or variations of the present invention. 
The following claims are in no way intended to limit the scope 
of the invention to the specific embodiments described herein. 

1. A method of providing images of indexed documents 
using at least one of a plurality of software agents, the method 
comprising: 

receiving a request for the images; 
creating a workflow to direct the at least one of the plurality 

of software agents to fulfill the request; 
searching an index for the indexed documents according to 

the workflow; and 
retrieving the images for delivery according to the work 

flow in response to the request. 
2. The method of claim 1 wherein the plurality of software 

agents comprises at least two of a client agent, a delivery 
agent, an index agent, a format agent, an image agent, and a 
workflow agent. 

3. The method of claim 2 further comprising Supplying the 
workflow to the workflow agent to direct the searching of the 
index by the index agent and the retrieving of the images by 
the image agent. 

4. The method of claim 1 further comprising: 
validating the request against business rules; 
formatting the images for delivery; and 
delivering the images to a drop Zone. 
5. The method of claim 1 wherein the creating of the 

workflow further comprises creating an extensible markup 
language (XML) file. 

6. The method of claim 2 wherein the creating of the 
workflow further comprises creating an extensible markup 
language (XML) file. 

7. The method of claim 3 wherein the creating of the 
workflow further comprises creating an extensible markup 
language (XML) file. 

8. The method of claim 4 wherein the creating of the 
workflow further comprises creating an extensible markup 
language (XML) file. 

9. A computer program product for providing images of 
indexed documents, the computer program product including 
a medium having computer program code embodied thereon, 
the computer program code comprising: 

instructions for receiving a request for the images; 
instructions for creating a workflow to direct a plurality of 

software agents to fulfill the request; 
instructions for searching an index for the indexed docu 

ments according to the workflow; and 
instructions for retrieving the images for delivery accord 

ing to the workflow in response to the request. 
10. The computer program product of claim 9 wherein the 

computer program code further comprises instructions for 
Supplying the workflow to a workflow agent from among the 
plurality of Software agents. 

11. The computer program product of claim 10 further 
wherein the computer program code further comprises 
instructions for creating the workflow in extensible markup 
language (XML). 

12. The computer program product of claim 9 wherein the 
computer program code further comprises instructions for 
creating a format agent to format the images for delivery. 

13. The computer program product of claim 12 wherein the 
computer program code further comprises instructions for 
creating at least one of: 
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a client agent for validating the request against business 
rules; and 

a delivery agent for delivering the images. 
14. The computer program product of claim 10 wherein the 

computer program code further comprises instructions for 
creating a format agent to format the images for delivery. 

15. The computer program product of claim 14 wherein the 
computer program code further comprises instructions for 
creating at least one of: 

a client agent for validating the request against business 
rules; and 

a delivery agent for delivering the images. 
16. The computer program product of claim 11 wherein the 

computer program code further comprises instructions for 
creating a format agent to format the images for delivery. 

17. The computer program product of claim 16 wherein the 
computer program code further comprises instructions for 
creating at least one of: 

a client agent for validating the request against business 
rules; and 

a delivery agent for delivering the images. 
18. Apparatus for providing images of indexed documents 

in response to client requests, the apparatus comprising: 
means for receiving a request for the images; 
means for creating a workflow to direct a plurality of soft 
ware agents to fulfill the request; 

means for searching an index for the indexed documents 
according to the workflow; and 

means for retrieving the images for delivery according to 
the workflow in response to the request. 

19. The apparatus of claim 18 further comprising means for 
storing the workflow in extensible markup language (XML). 

20. The apparatus of claim 18 further comprising: 
means for formatting the images according to the client 

requests; and 
means for validating the request against business rules. 
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21. The apparatus of claim 19 further comprising: 
means for formatting the images according to the client 

requests; and 
means for validating the request against business rules. 
22. A document indexing and delivery system comprising: 
an image archive to store images of financial documents; 
a master index to maintain information to be used to locate 

the images of the financial documents; and 
a delivery platform to provide images of the financial docu 

ments in response to client requests, at least in part by 
creating a workflow to direct a plurality of software 
agents on the delivery platform to fulfill the requests by 
searching the master index and retrieving the images. 

23. The system of claim 22 wherein the master index is 
disposed in at least two, mirrored, partitioned databases. 

24. The system of claim 23 further comprising a server to 
provide load balancing between the at least two, mirrored, 
partitioned databases. 

25. The system of claim 22 further comprising an image 
application program interface (API) to retrieve images from 
the image archive in response to an image agent from among 
the plurality of Software agents. 

26. The system of claim 22 wherein the plurality of soft 
ware agents comprises at least two of a client agent, a delivery 
agent, an index agent, a format agent, an image agent, and a 
workflow agent. 

27. The system of claim 23 wherein the plurality of soft 
ware agents comprises at least two of a client agent, a delivery 
agent, an index agent, a format agent, an image agent, and a 
workflow agent. 

28. The system of claim 24 wherein the plurality of soft 
ware agents comprises at least two of a client agent, a delivery 
agent, an index agent, a format agent, an image agent, and a 
workflow agent. 


