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(57) ABSTRACT 
An object-oriented framework for document routing service 
in a content management system directly provides the server 
API set for document routing to the application program 
mers, Without an intermediate interface layer. This frame 
Work provides document routing functions and system 
administration support for document routing. In addition, the 
system de?nes the document routing process as a series of 
steps provided by an administrator through Which a docu 
ment is routed, Where a Work node is a step Within the 
process. A Work list is provided that is a ?lter of one or more 
Work nodes; a user may obtain a list of Work or the “next” 
Work item from the Work list. Work packages can be 
suspended pending the satisfaction of criteria such as delay 
time or collection of a speci?ed group of documents. The 
process can be resumed at any time. Suspension and resump 
tion of the process are de?ned by the resume list in the Work 
package and the Work node. The object-oriented frameWork 
de?nes the object model of the document routing service 
that includes a set of classes and associated methods to 
support the model. 
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OBJECT-ORIENTED FRAMEWORK FOR 
DOCUMENT ROUTING SERVICE IN A CONTENT 

MANAGEMENT SYSTEM 

FIELD OF THE INVENTION 

[0001] The present invention generally relates to elec 
tronic document routing within a network or content man 
agement system, and particularly to a software system and 
associated method for routing documents and objects. More 
speci?cally, this invention pertains to the routing of docu 
ments and objects through a ?nite number of stages or 
routings as de?ned by the user. 

BACKGROUND OF THE INVENTION 

[0002] Document routing is important to the day-to-day 
operations of a content management system. Without the 
document routing capability, a content management system 
would merely become a document archival system. Docu 
ment routing is similar to work?ow. As an example, a claim 
is submitted to an insurance company for an auto accident. 
Most likely, ?nite stages or routings are required to obtain 
the necessary approvals for paying the insurance claim, 
depending on the type of claim or damage incurred. Docu 
ment routing must be capable of identifying a sequence of 
?nite steps through which the document is routed. 

[0003] An important distinction between current work?ow 
systems and document routing is that document routing 
provides added functionality, whereas current work?ow 
systems require an interface between the server and the API 
(application programming interface) that routes the work 
?ow documents. This interface layer, C API, is typically 
written in C, and allows users to use the server. The 
drawback to this latter approach is that two interfaces are 
required: one at the server layer and the other at the middle 
tier layer. The middle tier layer is the object-oriented appli 
cation programming interface, or 00 API in Java or C++. 
Because more interfaces are added to the server, processing 
time is increased and server resources are consumed. 

[0004] To minimiZe processing time and maximize server 
resources, a document routing system is needed that is build 
on top of the server without an intermediate interface layer. 
The need for such a system has heretofore remained unsat 
is?ed. 

SUMMARY OF THE INVENTION 

[0005] The system and associated method of the present 
invention satisfy this need, and provide an object-oriented 
framework for document routing service in a content man 
agement system. According to the present method, the 
object-oriented framework directly provides the server API 
set for document routing to the application programmers, 
without an intermediate interface (e.g., C API layer). 

[0006] The object-oriented framework de?nes the overall 
architectural design of document routing. This framework 
provides the following representations or functions: 

[0007] document routing functions; 
[0008] system administration support for document 

routing; 
[0009] the obj ect-oriented representation of a process in 

document routing where a process is de?ned as a series 
of steps de?ned by an administrator through which a 
document is routed; 
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[0010] the object oriented representation of a work node 
in document routing where a work node is a step within 
a process; 

[0011] the object-oriented representation of a work list 
in document routing where a work list is a ?lter of one 
or more work nodes from which a user obtains a list of 

work or the “next” work item; 

[0012] the object-oriented representation of a work 
package in document routing where a work package is 
the routing element that consists of a set of information 
such as priority, state, resume time, and item ID being 
routed between work nodes in a process; 

[0013] the object-oriented representation of an entry of 
the route list in a process in document routing; 

[0014] the object-oriented representation of an entry of 
the resume list in a work package; and 

[0015] the object-oriented representation of an entry of 
the resume list in a work node. 

[0016] The object-oriented framework de?nes the object 
model of the document routing service that includes a set of 
classes and associated methods to support the model. The 
object-oriented framework presents several advantages 
among which are that it provides the document routing 
function to users based on an object-oriented framework, 
and it enables application development with document rout 
ing service. 

[0017] The foregoing and other features and advantages of 
the present invention are realiZed by a document routing 
process that is de?ned as a series of steps provided by an 
administrator through which a document or object is routed, 
where a work node is a step within the process. A work list 
is provided that is a ?lter of one or more work nodes; a user 
may obtain a list of work or the “next” work item from the 
work list. Work packages can be suspended pending the 
satisfaction of criteria such as delay time or collection of a 
speci?ed group of documents. The process can be resumed 
at any time. Suspension and resumption of the process are 
de?ned by the resume list in the work package and the work 
node. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The various features of the present invention and 
the manner of attaining them will be described in greater 
detail with reference to the following description, claims, 
and drawings, wherein reference numerals are reused, where 
appropriate, to indicate a correspondence between the ref 
erenced items, and wherein: 

[0019] FIG. 1 is a schematic illustration of an exemplary 
operating environment in which an object-oriented frame 
work for document routing service in a content management 
system of the present invention can be used; 

[0020] FIG. 2 illustrates a high-level architecture of the 
system of the invention; 

[0021] FIG. 3 is a process ?ow chart illustrating a method 
of creating document routing objects according to the 
present invention; 

[0022] FIG. 4 is a process ?ow chart illustrating a method 
of executing a document routing process according to the 
present invention; and 
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[0023] FIG. 5 is a process ?ow chart illustrating a method 
of querying a work package according to the present inven 
tion. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0024] The following de?nitions and explanations provide 
background information pertaining to the technical ?eld of 
the present invention, and are intended to facilitate the 
understanding of the present invention without limiting its 
scope: 

[0025] Class: In obj ect-oriented technology, a user-de?ned 
data type that de?nes a collection of objects that share the 
same characteristics. An object, or class member, is one 
instance of the class. Concrete classes are designed to be 
instantiated. 

[0026] Document: any item that can be electronically 
digitiZed including audio, video, pictures, text, etc. 

[0027] Instance: In object-oriented technology, a member 
of a class; for example, “Lassie” is an instance of the class 
“dog.” When an instance is created, the initial values of its 
instance variables are assigned. 

[0028] Instantiate: In object-oriented technology, to create 
an object of a speci?c class. 

[0029] Internet: A collection of interconnected public and 
private computer networks that are linked together with 
routers by a set of standards protocols to form a global, 
distributed network. 

[0030] Method: In object-oriented programming, a proce 
dure that is executed when an object receives a message. A 
method is similar to a procedure, function, or routine in 
procedural programming languages. The only difference is 
that in object-oriented programming, a method is always 
associated with a class. 

[0031] Object: Examples of an object include, but are not 
limited to a document, an audio ?le, a video ?le, or a data 
?le. 

[0032] Process: A series of steps de?ned by an adminis 
trator through which a document is routed. 

[0033] Work list: A ?lter of one or more work nodes from 
which a user obtains a list of work or the “next” work item. 

[0034] Work node: A step within a process. 

[0035] Work package: A routing element that includes a 
set of information such as priority, state, resume time, and 
item ID being routed. 

[0036] FIG. 1 portrays an exemplary environment in 
which an object-oriented framework for a document routing 
system 10 according to the present invention may be used. 
The document routing system 10 forms part of a content 
management system. The system 10 includes a software or 
computer program product that is typically embedded within 
or installed on a host server 15. Alternatively, the system 10 
can be saved on a suitable storage medium such as a diskette, 
a CD, a hard drive, or like devices. While the system 10 will 
be described in connection with the WWW, the system 10 
can be used with a stand-alone database of documents or 
other text sources that may have been derived from the 
WWW and/or other sources. 
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[0037] The cloud-like communication network 20 is com 
prised of communication lines and switches connecting 
servers such as servers 25, 27, to gateways such as gateway 
30. The servers 25, 27 and the gateway 30 provide the 
communication access to the WWW Internet. Users, such as 
remote Internet users are represented by a variety of com 
puters such as computers 35, 37, 39, and can query the host 
server 15 for the desired information. 

[0038] The host server 15 is connected to the network 20 
via a communications link such as a telephone, cable, or 
satellite link. The servers 25, 27 can be connected via high 
speed Internet network lines 44, 46 to other computers and 
gateways. The servers 25, 27 provide access to stored 
information such as hypertext or web documents indicated 
generally at 50, 55, and 60. The hypertext documents 50, 55, 
60 most likely include embedded hypertext link to other 
locally stored pages, and hypertext links 70, 72, 74, 76 to 
other webs sites or documents 55, 60 that are stored by 
various web servers such as the server 27. 

[0039] FIG. 2 illustrates a high-level architecture showing 
the object-oriented document routing system 10 used in the 
context of an Internet or intranet environment. The system 
10 is generally comprised of the following nine classes: 

[0040] The object-oriented framework includes the fol 
lowing 9 classes, which will be listed and then described in 
more detail: 

[0041] DKDocRoutingServiceICM 100, which is the 
main class that provides document routing functions. 

[0042] DKDocRoutingServiceMgmtICM 110 that pro 
vides system administration support for document rout 
ing. 

[0043] DKProcessICM 120 is an object oriented repre 
sentation of a process in document routing. 

[0044] DKWorkNodeICM 130 is an object orientation 
representation of a work node in document routing. 

[0045] DKWorkListICM 140 is an object oriented rep 
resentation of a work list in document routing. 

[0046] DKRouteListEntryICM 150 is an object oriented 
representation of an entry of the route list in a process 
in document routing. 

[0047] DKCollectionResumeListEntryICM 160 is an 
object oriented representation of an entry of the resume 
list in a work node. 

[0048] DKWorkPackageICM 170 is an object oriented 
representation of a work package in document routing. 
This object is being routed between work nodes in a 
process. 

[0049] DKResumeListEntryICM 180 is an object ori 
ented representation of an entry of the resume list in a 
work package. 

[0050] DKDocRoutingServiceICM class 100 is the main 
gateway for document routing and provides the basic routing 
service such as starting, terminating, continuing, suspend 
ing, and resuming a process. The DKDocRoutingService 
ICM class 100 allows the user to navigate to a ?nite number 
of classes associated with the document. Any object-ori 
ented language, such as Java or C++, can be used to interpret 
the classes of system 10. 
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[0051] From the DKDocRoutingServiceICM class 100, a 
user can retrieve the DKDocRoutingServiceMgmtICM class 
110 that provides system administration support for docu 
ment routing and methods to manage three main classes or 
modules: DKProcessICM 120, DKWorkNodeICM 130, and 
DKWorkListICM 140. 

[0052] The DKProcessICM class 120 alloWs the user to 
de?ne a routing process for a document. It contains a 
collection of route entries that is de?ned by the 
DKRouteListEntryICM class 150. The DKRouteListEntry 
ICM class 150 is associated With a “From” or source Work 
node and a “To” or target Work node, represented by the 
DKWorkNodeICM class 130. For example, routing from 
nodes N1 to N3 via N2, the Work?oW Would be from node 
N1 to N2, then from N2 to N3. 

[0053] The DKWorkNodeICM class 130 is a step in the 
Work?oW process, representing only one Work node. All the 
behavior of the nodes is contained in 25 the DKWorkNo 
deICM class 130. For the example of a routing from node N1 
to N3 via N2, three instances (i.e., objects) of the DKWor 
kNodeICM class 130 Would be created. Using DKWorkNo 
deICM class 130, system 10 de?nes a sequence of Work 
nodes in the route list. The routing sequence is called a 
process (i.e., P1). 

[0054] The DKWorkNodeICM class 130 may contain a 
collection of the DKCollectionResumeListEntryICM class 
160 that de?nes an entry in the resume list for the Work node. 
When system 10 initiates a process, a Work package is 
created that is de?ned by the DKWorkPackageICM class 
170. The DKWorkPackageICM class 170 may contain a 
collection of the DKResumeListEntryICM class 180 that 
de?nes an entry in the resume list for the Work package. 

[0055] The DKWorkPackageICM class 170 is the basic 
routing element in the process. Each package is associated 
With one document; i.e., the package identi?es the docu 
ment. System 10 can vieW any number of items as a package 
or document; for example, a folder of documents, an MPEG 
?le, a video, etc. The user speci?es Which process is required 
to create the package. The user may also de?ne the Work list, 
the DKWorkListICM 140, Where L1 is the Work list. 

[0056] The DKWorkListICM 140 operates as a ?lter 
mechanism and tracks or locates the package or document. 
From the previous example of routing a document from 
node N1 to N3 via N2, the package may be located at any 
of the three nodes in the Worklist 140. To construct a 
Worklist, the DKWorkListICM 140, system 10 associates 
one or more Work nodes With the Worklist, L1. The system 
10 tells the Worklist Which nodes to check, N1, N2, or N3. 
The user can query the system 10 for the location of the 
package against L1. 

[0057] The DKCollectionResumeListEntryICM class 160 
can refer to a regular Work node or a collection Work node. 
A collection Work node is a collection point Where the 
system 10 collects other required documents; the DKCol 
lectionResumeListEntryICM class 160 in effect acts as an 
automatic suspension stage. Each required document stays 
at the collection node until all required documents are 
present. When the required documents have been collected, 
the requirement is satis?ed and the documents may be 
routed to the next node, depending on the sequence or the 
DKProcessICM class 120. 
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[0058] The user de?nes the required documents at the 
collection point. Without DKCollectionResumeListEntry 
ICM class 160, DKWorkNodeICM class 130 is a regular 
Work node. When DKCollectionResumeListEntryICM class 
160 is introduced, DKWorkNodeICM class 130 becomes a 
collection Work node. The DKCollectionResumeListEntry 
ICM class 160 is an entry in the resume list of all the 
required documents While DKWorkNodeICM class 130 is 
the node. The DKResumeListEntryICM class 180 is the 
resume list; it is associated directly With the package and 
operates much like a cruise control. DKResumeListEntry 
ICM class 180 Will either suspend or resume control, 
depending on the user speci?cation. For example, the user is 
routing a pdf ?le and a doc ?le. The user might specify that 
When the pdf ?le and the doc ?le arrive, then resume. 

[0059] In operation, and With further reference to FIG. 3, 
the user creates document routing objects by ?rst logging 
onto the server 15 at step 300. The user creates an instance 
from DKDocRoutingServiceICM class 100 at step 302. The 
user then retrieves an instance from DKDocRoutingService 
MgmtICM class 110 at step 305. 

[0060] At step 310, the user de?nes the number of 
DKWorkNodeICM Work nodes 130 required to complete the 
process along With each DKWorkNodeICM Work node 130 
in the process. The user then de?nes the Work lists in 
DKWorkListICM class 140 at step 315 and de?nes the 
processes DKProcessICM class 120 and DKRouteListEn 
tryICM class 150 at step 320. The output of the method of 
creating document routing objects is the number of pro 
cesses 120 and 150, the Work list 140, and the number and 
de?nition of Work nodes 130. 

[0061] A method of executing the process for routing 
documents is described in FIG. 4. The user initiates process 
execution by ?rst logging onto the server 15 at step 400, and 
by creating an instance at step 405. The user queries hoW 
many processes are available at step 410. 

[0062] Based on the process required, system 10 can start 
the process With the document at step 420. A Work package 
is then created at step 415. From step 420, the process may 
suspend the package 415 at step 425, as de?ned by the user. 
The package 415 may be suspended for a predetermined 
period of time such as 60 minutes, or until a condition is met, 
such as the presence of a predetermined set of packages. The 
criteria for suspension or resumption is de?ned by the 
DKResumeListEntryICM class 180 (FIG. 2). The process 
can be resumed at any time at step 430, alloWing the package 
415 to continue through the process at step 435. When the 
Work package is routed to the next Work node, it Will be 
deleted from the system, and a neW Work package Will be 
created at step 415 again. Once the package has been routed 
through all the nodes, the process is terminated at step 440. 

[0063] The method of querying the package is described in 
FIG. 5. The user logs onto the server 15 at step 500 and then 
creates instance at step 505. At step 510, the user may query 
the Work list 140 in such a manner that the response at step 
515 is the package 415, or the Worklist 140. For example, a 
business With multiple employees uses the system 10 to 
manage document routing Within the company organization. 
Each employee is assigned a Worklist 140. At any time, the 
employee can query their speci?c Worklist 140; the content 
of the Worklist is packages requiring the employee’s atten 
tion. The Worklist 140 represents the employee’s Workload. 
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[0064] It is to be understood that the speci?c embodiments 
of the invention that have been described are merely illus 
trative of certain application of the principle of the present 
invention. Numerous modi?cations may be made to the 
object-oriented framework for document routing service in 
a content management system invention described herein 
Without departing from the spirit and scope of the present 
invention. Moreover, While the present invention is 
described for illustration purpose only in relation to the 
WWW, it should be clear that the invention is applicable as 
Well to any document routing system. 

What is claimed is: 
1. A method for providing an object oriented framework 

for document routing, comprising: 

de?ning a document routing process With a ?nite number 
of prede?ned stages; 

executing the document routing process based on the 
stages to create a Work package; and 

querying the Work package; and 

presenting the Work package in the object oriented frame 
Work to an application Without an intermediate inter 
face layer. 

2. The method of claim 1, Wherein presenting the Work 
package in the object oriented frameWork comprises pre 
senting the Work package in a plurality of classes. 

3. The method of claim 2, Wherein presenting the Work 
package in a plurality of classes comprises de?ning a ?rst 
class that provides document routing functions. 

4. The method of claim 3, Wherein de?ning the ?rst class 
comprises providing a basic document routing service. 

5. The method of claim 4, Wherein providing the basic 
document routing service comprising performing any one or 
more of the folloWing tasks: starting, terminating, continu 
ing, suspending, or resuming a process. 

6. The method of claim 3, Wherein presenting the Work 
package in a plurality of classes further comprises de?ning 
a second class that provides system administration support 
for document routing. 

7. The method of claim 6, Wherein presenting the Work 
package in a plurality of classes further comprises de?ning 
a third class that provides an object oriented representation 
of a process in document routing. 

8. The method of claim 7, Wherein presenting the Work 
package in a plurality of classes further comprises de?ning 
a fourth class that provides an object oriented representation 
of a Work node in document routing. 

9. The method of claim 8, Wherein presenting the Work 
package in a plurality of classes further comprises de?ning 
a ?fth class that provides an object oriented representation of 
a Work list in document routing. 

10. The method of claim 9, Wherein presenting the Work 
package in a plurality of classes further comprises de?ning 
a sixth class that provides an object oriented representation 
of an entry of a route list in a process in document routing. 

11. The method of claim 10, Wherein presenting the Work 
package in a plurality of classes further comprises de?ning 
a seventh class that provides an object oriented representa 
tion of an entry of a resume list in a Work node. 

12. The method of claim 11, Wherein presenting the Work 
package in a plurality of classes further comprises de?ning 
an eight class that provides an object oriented representation 
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of the Work package in document routing and that routes the 
Work package betWeen Work nodes in a process. 

13. The method of claim 12, Wherein presenting the Work 
package in a plurality of classes further comprises de?ning 
a ninth class that provides an object oriented representation 
of an entry of the resume list in the Work package. 

14. The method of claim 2, Wherein de?ning the docu 
ment routing process With a ?nite number of prede?ned 
stages comprises: 

retrieving an instance; 

de?ning a number of Work nodes required to complete the 
document routing process; and 

de?ning Work lists. 
15. The method of claim 14, Wherein executing the 

document routing process based on the stages to create the 
Work package comprises: 

creating an instance; 

determining a number of processes that are available; and 
creating the Work package. 

16. The method of claim 15, Wherein querying the Work 
package comprises: 

creating an instance; and 

querying a Work list resulting in any of the Work package 
or the Work list. 

17. A system for providing an object oriented frameWork 
for document routing, comprising: 

a ?rst set of instructions for de?ning a document routing 
process With a ?nite number of prede?ned stages; 

a second set of instructions for executing the document 
routing process based on the stages to create a Work 
package; and 

a third set of instructions for querying the Work package; 
and 

a fourth set of instructions for presenting the Work pack 
age in the object oriented frameWork to an application 
Without an intermediate interface layer. 

18. The system of claim 17, Wherein the fourth set of 
instructions for presenting the Work package in the object 
oriented frameWork comprises a plurality of classes. 

19. The system of claim 18, Wherein the plurality of 
classes comprise a ?rst class that provides document routing 
functions. 

20. The system of claim 19, Wherein the plurality of 
classes comprise a second class that provides system admin 
istration support for document routing. 

21. The system of claim 20, Wherein the plurality of 
classes comprise a third class that provides an object ori 
ented representation of a process in document routing. 

22. The system of claim 21, Wherein the plurality of 
classes comprise a fourth class that provides an object 
oriented representation of a Work node in document routing. 

23. The system of claim 22, Wherein the plurality of 
classes comprise a ?fth class that provides an object oriented 
representation of a Work list in document routing. 

24. The system of claim 23, Wherein the plurality of 
classes comprise a sixth class that provides an object ori 
ented representation of an entry of a route list in a process 
in document routing. 
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25. The system of claim 24, wherein the plurality of 
classes comprise a seventh class that provides an object 
oriented representation of an entry of a resume list in a Work 
node. 

26. The system of claim 25, Wherein the plurality of 
classes comprise an eight class that provides an object 
oriented representation of the Work package in document 
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routing and that routes the Work package betWeen Work 
nodes in a process. 

27. The system of claim 26, Wherein the plurality of 
classes comprise a ninth class that provides an object 
oriented representation of an entry of the resume list in the 
Work package. 


