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AUTOMATED SYSTEM FOR MESSAGING BASED 
ON CHANS OF RELATIONSHIPS 

FIELD OF THE INVENTION 

0001. The present invention relates to a computer system 
for automatically generating and Sending messages to recipi 
ents in response to events when Specified conditions are met. 

BACKGROUND OF THE INVENTION 

0002 People working in organizations often need to 
know and/or track events relevant to their specific duties and 
responsibilities within their organizations. In addition, 
people often need or desire to know and/or track events 
relevant to their personal lives. Therefore, the need to 
automatically generate and deliver messages in response to 
events that meet a prescribed Set of conditions is well 
known. 

0.003 Current methods for automatically generating mes 
Sages require a simple (i.e., direct) relationship between the 
event and the recipient of the message. For example, an 
investor can instruct an online trading System to Send a page 
or an e-mail “when the stock price of XYZ reaches 50. As 
another example, a mainframe Supervisory operator can 
instruct an automated paging System to page the operator if 
the mainframe computer goes down. As a further example, 
a consumer can instruct an electronic-commerce website to 
Send an e-mail notifying her when a Sweater in her size is in 
stock. It is not straightforward, however, for an automated 
process to generate messages where a complex or indirect 
relationship exists, Such as an instruction to “tell me when 
the Stock price of any company that is owned by a company 
in which my brother has stock reaches 50', or “page me if 
a mainframe computer in a building managed by Jones goes 
down”, or “e-mail me when a Sweater in one of my chil 
dren's sizes is in Stock'. 

0004. A more detailed example of the requirement to 
automatically generate and deliver messages in response to 
events is the field of asset management. All organizations, 
large and Small, manage the assets they own or control. 
Some organizations track their assets to calculate the prop 
erty, plant and equipment figures for their balance sheets. 
Other organizations, Such as hospitals, track the use of their 
assets in order to allocate costs associated with those assets 
to a separate entity (e.g., insurance companies, Medicare). 
Still other organizations, including many government con 
tractors, universities and research laboratories, use assets 
purchased as part of their contracts with the government and 
So must track those assets using Strict accountability require 
ments that typically accompany these contracts. 
0005. A simple approach to asset management is to have 
a database of assets. A typical record in an asset database 
would include a unique asset identifier, Such as an asset 
number, an asset description and a location within the 
organization where the asset is deployed. The asset database 
must be kept up to date as assets are acquired, disposed of, 
or moved from location to location. A centralized approach 
to asset management entails having a central group of asset 
managers track the assets and update the asset database for 
all work groups within the organization. However, this can 
add considerable overhead to the process of managing 
assets, Since an asset manager would need to be called in and 
take Some action for each acquisition, disposal, or move 
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ment of an asset from one location to another. If the 
organization is large, there may be many asset managers. An 
individual desiring to move an asset from one end of a 
building to another might find it difficult to identify the 
correct asset manager to inform of the move. 
0006 Another approach is to decentralize the asset man 
agement proceSS So that each work group within the orga 
nization is responsible for tracking its own assets and 
making the appropriate updates to the database. While 
decentralization does make Some administrative processes 
easier, it can make asset management and reporting more 
difficult from the perspective of the overall organization. 
Consequently, decentralization might not be acceptable to 
Some organizations that require Strict control over their 
aSSetS. 

0007. This shows the need exists in both centralized and 
decentralized asset management to automatically generate 
messages in response to changes (which are events) 
recorded in an asset database. This is also illustrative of the 
more general requirement for the automated generation of 
messages in response to events in any circumstance. 
0008 Computer systems that generate e-mail messages 
in response to the recordation of events in a database exist 
in the prior art. However, these Systems are not capable of 
generating a message when an indirect relationship exists 
between the event and the message recipient. These Systems 
are also not typically capable of generating messages for a 
plurality of delivery mechanisms, i.e., they generate meS 
Sages for delivery by e-mail only. 
0009 AS used herein, the term “database' generally 
refers to collections of data organized into Structured forms. 
Some well-known database forms include hierarchical, or 
tree, Structures, relational data Structures, network Struc 
tures, and graph Structures. 
0010. The data in a database is typically organized to 
permit easy retrieval of information. Databases are typically 
used to provide multiple users with access to information in 
a variety of formats. A database may be implemented on a 
variety of computer platforms (e.g., personal computer, 
minicomputer, mainframe computer) and operating Systems 
(e.g., Windows, Macintosh, VMS, OS/390). In some uses of 
the term “database', the database includes a database 
engine. A database engine provides an interface for users or 
programs to access (e.g., read, write, modify) data in the 
database. For example, an SQL (Structured Query Lan 
guage) database System might integrate a database and a 
database engine So that a user or program need not fully 
understand the details of the database, but need only be able 
to formulate SQL Statements and present those Statements to 
the database System. A database engine can be implemented 
in dedicated hardware, be embodied in software executed by 
a general-purpose computer, or be Some combination of 
those. 

0011 AS used herein, the term “message” refers to data 
that forms a communication from one or more Sources to one 
or more recipients. A Source or recipient is that which has the 
capability to generate or receive, respectively, a message, 
and includes an individual, entity, process or location. The 
capability to generate or receive messages may be provided 
through any conventional device or technology including 
Internet appliances, personal digital assistants, pagers, 
phones, fax machines and computers. 
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0012. The term “e-mail' generally refers to a utility for 
communicating messages over a network between e-mail 
“boxes” that are each asSociated with a Source and/or 
recipient. Typically, an e-mail message is a “store-and 
forward” message, which allows a recipient to receive a 
message even if the recipient is not connected to the network 
when the message is Sent. With a Store-and-forward System, 
a message travels from the Source to the recipient along a 
path and where the path is temporarily blocked, as would be 
the case if the device that connects the recipient to the 
network is temporarily off-line, the message is held and 
delivered the next time the intended recipient connects to the 
network. 

0013 The term “FAX” generally refers to a utility for 
communicating messages that are transmitted in a nonreal 
time fashion (Such as Store-and-forward) where the mes 
Sages are formatted as telephonically transmittable data that 
is delivered to a device capable of decoding the data and 
displaying or Storing it in a plurality of formats, Such as a 
printed page, a file on a computer's hard drive or spoken 
word. 

0.014. The term “voice mail' generally refers to a utility 
for communicating messages that are transmitted in a non 
real-time fashion (Such as Store-and-forward) where the 
messages are formatted as audio data representing human or 
computer-generated Speech, preferably in a language under 
Standable to the recipient. 
0.015 The terms “textual page” and “page” generally 
refers to a utility for communicating messages formatted as 
a signal that triggers a Small electronic device called a pager 
to emit an audible tone or a vibration which alerts the 
individual in possession of the pager that a message has 
arrived. A pager typically provides a mechanism capable of 
displaying the content of the message to the recipient. 
0016. The term “server' generally refers to a combination 
of computer hardware and Software that Services one or 
more processes called clients. Clients need not be aware of 
how the Services provided by a Server are implemented. 

SUMMARY OF THE INVENTION 

0.017. One advantage of some embodiments of an auto 
mated messaging System according to the present invention 
is that messages generated in response to events can be sent 
to recipients (e.g., individuals, entities, processes, locations) 
based on chains of relationships that links the events to the 
recipients. 
0.018. One such automated messaging system includes an 
event database, an object database, a relationship database, 
a message criteria database, a proto-message database, and 
a recipient address database to generate and deliver a mes 
Sage in response to an event to a recipient. The automated 
messaging System allows the relationship between an event 
and a recipient to be direct or indirect, that is, the relation 
ship can be a chain of relationships that link the event to the 
recipient. The automated messaging System can deliver the 
generated messages by a plurality of message delivery 
mechanisms (e.g., e-mail, FAX, Voice mail, voice-Synthe 
sized telephone message, textual page). 
0019. One embodiment of an automated messaging sys 
tem according to the present invention is an automated asset 
management System. In this embodiment, assets are tracked 
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in an asset database. Users and connected Systems interact 
with the asset database to keep its contents up to date. These 
interactions, which are viewed as events by the asset data 
base, are compared against a list of message generation 
criteria. If a match is found, a relationship database, which 
links objects to each other in a chain of relationships, is used 
to determine what objects (e.g., people, business units, 
external organizations) should be sent a message about the 
asset or assets affected by the event. Any object in a chain 
may be a recipient. Each recipient can choose one or more 
message delivery mechanisms (e.g., e-mail, FAX, Voice 
mail, textual page) by which messages to that recipient may 
be delivered. The automated messaging System sends a 
message to each recipient via its chosen message delivery 
mechanism(s), thereby notifying each recipient of the event. 
0020. The asset management system receives changes 
from an acquisition module, a retirement/disposal module, a 
management module, an inventory review module and/or an 
accounting module. The acquisition module records the 
addition of new assets. The retirement/disposal module 
records the removal of assets. The management module 
records, inter alia, changes to an asset's location, the 
accountable individual and the accountable work group. The 
accounting module records the financial transactions that 
occur for assets. 

0021. Other modules might also handle excess assets, 
inactive assets, assets controlled by agreements, changes 
based on the physical inventorying of assets, changes based 
on routine and non-routine maintenance of assets, changes 
based on the movement of assets by a shipping or material 
management System, and outputs to reporting Systems and 
accounting Systems. 

0022. The asset management system, as well as other 
embodiments of an automated messaging System according 
to the present invention, can include one computer or a 
collection of computers, preferably an arrangement that is 
connected by a network (e.g., an intranet, the Internet) and 
is Scalable to allow many connections with a plurality of 
nodes. The network may also include other processing 
elements or equipment (e.g., a printer, a modem, a FAX 
machine). More generally, an automated messaging System 
according to the present invention may be embodied in 
Software, hardware or a combination of Software and hard 
WC. 

0023. In addition to generating and delivering messages 
relating to the management of assets, an automated messag 
ing System according to the present invention could be used 
to handle chains of relationships that deal with employment, 
contract approvals/execution authority, electronic-com 
merce, etc. In particular, the data structures of or the 
algorithms used by one or more of the event database, object 
database, relationship database, message criteria database, 
proto-message database, and recipient address database 
could be utilized in an automated System for messaging 
based on chains of relationships in a wide variety of appli 
cations. 

0024. A further understanding of the nature and advan 
tages of the inventions herein may be realized by reference 
to the remaining portions of the Specification and the 
attached drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0.025 FIG. 1 is a block diagram illustrating one embodi 
ment of an automated messaging System being used by an 
asset management System according to one embodiment of 
the present invention. 
0.026 FIG. 2 is a more detailed block diagram of the 
database server shown in FIG. 1. 

0027 FIG. 3 is a more detailed block diagram of the 
automated message generator shown in FIG. 2 and its 
related parts. 
0028 FIG. 4 is a diagram showing the attribute and 
relationship of event database 62. 
0029 FIG. 5 is a diagram showing the attributes of object 
database 72. 

0030 FIG. 6 is a diagram showing the attribute and 
relationships of relationship database 74. 
0.031 FIG. 7 is a diagram showing the attributes and 
relationship of message criteria database 76. 
0.032 FIG. 8 is a diagram showing the attribute and 
relationships of proto-message database 80. 
0.033 FIG. 9 is a diagram showing the attributes and 
relationship of recipient address database 84. 
0034 FIG. 10 illustrates a set of tables used in one 
embodiment of an automated messaging System that might 
be used by an asset management System. 
0035 FIG. 11 is a flow chart showing the overall mes 
Sage generation and delivery process. 
0.036 FIG. 12 is a directed graph representation of some 
of the data shown in FIG. 10. 

0037 FIG. 13 is a subset of the directed graph of FIG. 
12 showing one traversal of the directed graph. 
0038 FIG. 14 is a subset of the directed graph of FIG. 
12 showing another traversal of the directed graph. 
0039 FIG. 15 is a block diagram illustrating the main 
features of a generic automated messaging System according 
to one embodiment of the present invention. 
0040 FIG. 16 is a block diagram showing the database 
server of FIG. 15 in greater detail. 
0041 FIG. 17 is a block diagram showing the automated 
message generator of FIG. 16 and its related parts in greater 
detail. 

DESCRIPTION OF THE SPECIFIC 
EMBODIMENTS 

0042. In the figures, like elements are labeled with like 
numbers and different instances of like elements are labeled 
with like numbers and different parenthetical numbers or 
letters. 

0.043 FIG. 1 illustrates an automated messaging system 
being used by an asset management System 10 that includes 
a database Server 12 and a variety of connected modules, 
Such as an acquisition module 14, a retirement/disposal 
module 16, a management module 18, an inventory review 
module 20, an accounting module 22 and a message Server 
24. Modules 14, 16, 18, 20 and 22, generically referred to 
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herein as modules, are computer programs residing on a 
Server. AS shown, each module is coupled to database Server 
12 in order to Send information to, and/or receive informa 
tion from, database server 12. As shown in FIG. 1, modules 
14, 16, 18, 20, 22 collectively comprise event generator 26. 
Although five modules are shown, an event generator might 
have other than five modules. For example, an event gen 
erator might comprise just one module. 
0044 As shown, message server 24 is coupled to receive 
message instructions from database Server 12 and to Send 
messages to various output Servers, Such as an e-mail Server 
30, a FAX server 32, a voice mail server 34 and a textual 
page Server 36, that Serve as message delivery mechanisms. 
E-mail Server 30 receives message instructions and gener 
ates and delivers an e-mail message to a recipient. FAX 
Server 32 receives message instructions and generates and 
delivers a FAX to a recipient. Voice mail server 34 receives 
message instructions and generates and delivers a voice mail 
message to a recipient. The Voice mail Server 34 might also 
handle the Sending of Synthesized Voice messages, which 
differ from automated Voice mail messages only in that the 
message is played to a perSon answering the telephone 
instead of being recorded for later play by the recipient. 
Textual page Server 36 receives message instructions and 
generates and delivers a textual page to a recipient. The 
precise technology for generating and delivering e-mails, 
facsimiles, Voice mail messages and textual pages is well 
known in those various arts. Other message delivery mecha 
nisms known in the art can also be used. 

004.5 The process used by a delivery mechanism to 
transmit a message could encode it to accommodate the 
connections between the Source and recipient. For example, 
if the source and recipient are TCP/IP-aware computers with 
an internet between them, the message might be encoded as 
IP packets. If the Source and recipient are e-mail enabled 
computers or applications, the message might be encoded as 
one or more e-mail messages. If the Source and recipient are 
processes running in an application Space under an operating 
System, the message might be relayed via procedure calls or 
interprocess messages. Other message transmission pro 
ceSSes known in the art can also be used. 

0046) The modules in asset management system 10 are 
preferably designed to assist with the management of assets 
in each phase of their life, from acquisition through retire 
ment/disposal. Each module interacts, preferably in real 
time, with database Server 12 to ensure that the data captured 
by one module is available to any other module as needed. 
In addition to asset tracking and message instruction gen 
eration, database Server 12 can be used for other purposes or 
multiple purposes (such as hosting other Software applica 
tions, e.g., time keeping, payroll) without duplicating effort. 
0047. Each module or event generator sends “events” to 
database Server 12. Acquisition module 14 Sends events 
relating to a new asset to database Server 12. The rules that 
determine how a new asset is categorized do not need to be 
hard-coded busineSS logic, but can be defined by the user or 
the organization and Stored as busineSS logic. The automated 
messaging System can generate and deliver a message in 
response to new asset information being recorded in data 
base server 12. 

0048 Asset retirement/disposal module 16 sends events 
relating to the disposal of an asset from database Server 12. 
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Retired/disposed asset information is recorded in database 
server 12 with complete historical information should it be 
needed for later analysis. 
0049 Management module 18 assigns to each asset a 
location, an accountable individual and an accountable orga 
nization. A history of each update, including who made the 
change and when, is retained for each asset. Data Security is 
maintained by allowing only those users who have been 
explicitly given access to an organizations asset data the 
capability to perform updates on those records. An asset's 
accountable individual can be given the capability, by the 
asset's accountable work group, to update the location of his 
or her assets. The automated messaging System can generate 
and deliver a message in response to updates to an asset's 
location, accountable individual and accountable organiza 
tion (or any other asset property) being recorded in database 
server 12. 

0050. In order to provide for inter-work group and inter 
individual transfers, management module 18 uses a request/ 
accept/deny paradigm to ensure that accountability is not 
transferred without the consent of both parties. This permits 
a work group or individual to request that a Second work 
group or individual become accountable for an asset. The 
automated messaging System can generate and deliver a 
message in response to requests for transferS being recorded 
in database Server 12. If the Second party agrees to the 
transfer, the request is accepted and accountability is trans 
ferred without further action on the part of the requesting 
party. The automated messaging System can generate a 
message in response to the Second party's acceptance of the 
transfer being recorded in database Server 12. If the Second 
party disagrees with the requested transfer, the request is 
denied and the automated messaging System can generate 
and deliver a message in response to the Second party's 
denial of the transfer being recorded in database Server 12. 
0051. Management module 18 might also provide mass 
update capability, So that, in a single transaction, a work 
group can update the location or accountable individual of 
Several assets, or a user who represents multiple organiza 
tions can transfer assets from one work group to another. 
Because each Such update is viewed as an event from the 
perspective of database Server 12, the automated messaging 
System can generate and deliver a message for each asset 
that is the Subject of a mass update. 

0.052 Inventory review module 20 Supports both work 
group-wide and random Sampling inventory methods. The 
rules which govern how an inventory will be conducted, 
from the criteria that determine the inventory baseline to the 
Set of acceptable verifications, are captured by database 
Server 12 for use in Subsequent processing and reporting. 
Inventory review module 20 can upload data from an 
external device 23 (e.g., a barcode device, a hand held 
computer) as a verification. Inventory review module 20 can 
also recognize changes recorded in database Server 12 as a 
Verification, Such as the receipt of an asset into exceSS or the 
change of an assets accountable organization. Such changes 
are known as inventory by exception Verifications. Because 
each Such verification is viewed as an event from the 
perspective of database Server 12, the automated messaging 
System can generate and deliver a message in response to the 
upload of a verification from an external device 23 or the 
creation of an inventory by exception in database Server 12. 
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0053 Accounting module 22 performs several functions, 
Some of which can be triggered automatically by other 
modules. AS an example, asset capitalization can be auto 
matically triggered once the acquisition of an asset is 
complete. Other accounting functions operate indepen 
dently; for example, an asset's capitalized value can be 
transferred when one asset is incorporated into another. In 
either case, accounting module 22 produces journal entries 
in real-time and posts them to a Subsidiary ledger contained 
within database Server 12. Accounting module 22 also 
calculates and records the depreciation of assets. The fre 
quency and method used to calculate the depreciation is 
definable by the organization. Because financial transactions 
and their associated journal entries are viewed as events 
from the perspective of database Server 12, the automated 
messaging System can generate and deliver a message 
automatically in response to journal entries being posted to 
the Subsidiary ledger in database Server 12 and in response 
to events being recorded by accounting module 22 in 
database server 12. 

0054 Those skilled in the art will recognize that other 
input and output modules can be added to or Substituted into 
this System. Those skilled in the art will also recognize that 
each input and output module Specified above may not be 
necessary to every embodiment of the invention. 

0055 FIG. 2 illustrates that database server 12 may 
include an asset database 60 and an automated message 
generator 70. Alternatively, asset database 60 can be distinct 
from automated message generator 70. A portion of asset 
database 60 can serve as event database 62. Alternatively, 
event database 62 can be distinct from asset database 60. A 
portion of automated message generator 70 can Serve as a 
message criteria database 76. Alternatively, message criteria 
database 76 can be distinct from automated message gen 
erator 70. 

0056. As shown in FIG. 2, events are generated by event 
generator 26 (e.g., acquisition module 14, retirement/dis 
posal module 16, management module 18, inventory review 
module 20, accounting module 22) and are recorded in event 
database 62. 

0057 Message criteria database 76 records the conditions 
under which recipients should be notified of an event 
recorded in event database 62. Message criteria entry System 
40 is used by recipients to record these conditions (e.g., via 
an HTML page that displays a list of event types from which 
recipients can choose). Message criteria database 76 also 
records the message delivery mechanisms (shown as e-mail 
server 30, FAX server 32, voice mail server 34 and textual 
page server 36 in FIG. 1) chosen by recipients for resulting 
meSSageS. 

0058 Automated message generator 70 examines the 
events captured in event database 62 and the contents of 
message criteria database 76 to determine what messages are 
to be generated and delivered to which recipients via which 
message delivery mechanisms. Automated message genera 
tor 70 passes message instructions to message Server 24, for 
delivery to recipients using one or more message delivery 
mechanisms. 

0059 FIG.3 shows a more detailed view of the message 
generation process by automated message generator 70. 
Automated message generator 70 is shown comprising an 
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object database 72, a relationship database 74, a message 
criteria database 76, a message processor 78, a proto 
message database 80, a message instruction generator 82, 
and a recipient address database 84. Message processor 78 
interacts with event database 62, object database 72, rela 
tionship database 74 and message criteria database 76 to 
generate proto-messages that are recorded in proto-message 
database 80. Proto-message database 80 captures the data 
needed by message instruction generator 82 to generate 
message instructions for message Server 24. One way for 
message processor 78 to interact with event database 62, is 
for message processor 78 to poll event database 62 to 
determine when a new event has been recorded. Another 
way for message processor 78 to interact with event data 
base 62 is for event database 62 to use an asynchronous 
mechanism (Such as a database trigger) to inform message 
processor 78 that new events have been recorded. Other 
ways may also be used. 
0060 Message instruction generator 82 receives a proto 
message from proto-message database 80 and retrieves asset 
data from asset database 60 to create a set of message 
instructions for message Server 24. One way for message 
instruction generator 82 to interact with proto-message 
database 80 is for message instruction generator 82 to poll 
proto-message database 80 to determine when a new proto 
message has been recorded. Another way for message 
instruction generator 82 to interact with proto-message 
database 80 is for proto-message database 80 to use an 
asynchronous mechanism (Such as a database trigger) to 
inform message instruction generator 82 that a new proto 
message has been recorded. Other ways may also be used. 
Message instruction generator 82 can retrieve asset data 
from asset database 60 by ways well known in the art, such 
as SQL Statements, to enable message instructions to include 
pertinent asset information Such as asset number and asset 
description. 

0061 Message server 24 retrieves the address of the 
recipient from recipient address database 84 by ways well 
known in the art, Such as SQL Statements. 
0062) While the various components of automated mes 
sage generator 70 are shown in close proximity in FIG. 3, 
those components could be distributed over a network or 
other remote computing model, without departing from the 
Scope of the invention. 
0.063 FIG. 4 is a diagram of the attribute and relationship 
of event database 62. An attribute is a constituent element of 
an instance of a database. An attribute is also Sometimes 
called a field. A relationship associates an instance of a 
database with an instance of the same or a different database. 
Event database 62 records the events that trigger the gen 
eration of a message. At a minimum, event database 62 
preferably includes one attribute: 

0064. Event Type-the type of event that has 
occurred and one relationship: 

0065 Basis Object-the object that is the subject of 
the event. Event database 62 might also include other 
relationships and other attributes (e.g., the events 
date and time) that might be needed for actions other 
than message generation. 

0.066 FIG. 5 is a diagram of the attributes of object 
database 72. Object database 72 records the objects that are 
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the Subjects of the events that may trigger the generation of 
a message. At a minimum, object database 72 preferably 
includes two attributes: 

0067. Object Identifier (OID)—the object's unique 
identifier 

0068 Object Type-the objects type. 
0069. Object database 72 might also include relationships 
and other attributes (e.g., last name, first name, employee 
number, asset identifier) that might be needed for actions 
other than message generation. 
0070 FIG. 6 is a diagram of the attribute and relation 
ships of relationship database 74. Relationship database 74 
records the hierarchical (i.e. parent/child) relationships 
between objects. Relationship database 74 is capable of 
representing a hierarchy of arbitrary complexity and arbi 
trary depth. There is no restriction placed on either the 
number of parents or children an object can have or the 
number of ancestors or descendants an object can have. At 
a minimum, relationship database 74 preferably includes 
one attribute: 

0071 Relationship Type-the type of relationship 
between the parent and child objects and two rela 
tionships: 

0072 Child Object-the object that is considered to 
be the child in the relationship 

0073 Parent Object—the object that is considered 
to be the parent in the relationship. Relationship 
database 74 might also include other relationships 
and other attributes. (e.g., creation date and time, 
modification date and time, backup message delivery 
mechanism) that might be needed for actions other 
than message generation. 

0074 FIG. 7 is a diagram of the attributes and relation 
ship of message criteria database 76. Message criteria data 
base 76 records the criteria that determine the conditions 
under which a message is generated. At a minimum, mes 
sage criteria database 76 preferably includes four attributes: 

0075) Event Type-the type of event that triggers 
the generation of a message 

0076 Message Delivery Mechanism-the mecha 
nism that delivers a generated message 

0077 Object Type-the type of object that triggers 
the generation of a message 

0078 Relationship Type-the type of relationship 
(direct or indirect) between an object and a recipient 
that triggers the generation of a message 

0079 
0080 Recipient Object-the object that is to receive 
a generated message. Message criteria database 76 
might also include other relationships and other 
attributes (e.g., criterion creation date and time, 
modification date and time, backup message delivery 
mechanism) that might be needed for actions other 
than message generation. 

and one relationship: 

0081 FIG. 8 shows a diagram of the attribute and 
relationships of proto-message database 80. Proto-message 
database 80 records the events and objects that the auto 
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mated messaging System has determined will result in the 
generation of a message. Proto-message database 80 
includes enough information to allow message instruction 
generator 82 to produce a message capable of being deliv 
ered by message server 24. Proto-message database 80 
preferably includes at least one attribute: 

0082 Message Delivery Mechanism-the mecha 
nism that delivers a generated message and three 
relationships: 

0083 Basis Event-the event that has triggered the 
generation of a message 

0084. Basis Object-the object that is the subject of 
the event that has triggered the generation of a 
meSSage 

0085 Recipient Object-the object that is to receive 
the generated message. 

0.086 Proto-message database 80 might also include 
other relationships and other attributes (e.g., creation date 
and time, modification date and time, backup message 
delivery mechanism, message number) that might be needed 
for actions other than message generation. 
0087 FIG. 9 is a diagram of the attributes and relation 
ship of recipient address database 84. Recipient address 
database 84 records the message delivery mechanism-spe 
cific addresses for recipients. Because each message deliv 
ery mechanism formats addresses differently (e.g., a FAX 
machine uses a 10-digit numeric phone number and an 
e-mail Server uses an alphanumeric String typically delim 
ited by Some combination of punctuation characters), recipi 
ent address database 84 is flexible in its Storage of message 
delivery mechanism addresses. A method for Storing data of 
varied formats that is well known in the art is to use a large 
(typically greater than 1000 positions) alphanumeric 
attribute to capture the data; other methods can also be used. 
This will permit recipient address database 84 to capture 
addresses that are strictly numeric (e.g., phone numbers) and 
addresses that may contain a combination of numeric, alpha 
numeric and possibly other characters (e.g., e-mail 
addresses). 
0088 Alternate structures and storage mechanisms for 
recipient address database 84 are possible and, in fact, likely 
to be seen in practice. For example, it is common for 
commercial human resource Software applications (e.g., 
Peoplesoft, Oracle, SAP) to record the phone numbers (e.g., 
voice, FAX, pager, mobile) and e-mail addresses for 
employees. Internet Standard directory protocols (e.g., 
LDAP, ph) are also used to capture phone numbers, e-mail 
addresses and network addresses for both people and other 
inanimate objects (e.g., conference rooms, FAX machines, 
printers). The automated messaging System can make use of 
these and other alternate recipient address databases without 
Substantial modification. At a minimum, recipient address 
database 84 preferably includes two attributes: 

0089 Address-the recipient’s address 
0090 Message Delivery Mechanism-the mecha 
nism that delivers a generated message and one 
relationship: 

0091 Recipient Object-the object whose address 
is represented. 
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0092 Recipient address database 84 might also include 
other relationships and other attributes (e.g., creation date 
and time, modification date and time, address type) that 
might be needed for actions other than message generation. 
0093. While the various databases are separately shown 
in FIGS. 4-9, those databases could be on a single server or 
could be distributed over a network (e.g., Internet, intranet, 
etc.) or other computing model. Like messages, the data 
Structures disposed in these databases may be contained in 
a computer data Signal embodied in a computer usable (e.g. 
readable) transmission medium (e.g., carrier wave or any 
other Such medium, including digital, optical or analog 
based medium) thereby facilitating (for example) Such net 
work communication. Additionally, as would be understood 
by those having ordinary skill in the art, the databases of 
FIGS. 4-9 may be disposed in any computer usable (e.g., 
readable) medium, including Semiconductor memory, mag 
netic disk and optical disc. 
0094 FIG. 10 illustrates, in tabular form with hypotheti 
cal data, the structure of the databases shown in FIGS. 4-9. 
While the sample data given in FIG. 10 and the discussion 
below show a recipient as a perSon, message criteria data 
base 76, proto-message database 80, and recipient address 
database 84 can also accommodate nonperSon recipients, 
thereby allowing a message recipient to be, for example, a 
shared FAX machine, computer console, or cable Set top 
box. 

0.095 FIG. 11 is a flow chart which shows a process that 
can be used by message processor 78 to determine which 
events recorded in event database 62 should trigger the 
generation of a message. The Steps of the process are labeled 
“A1”, “A2”, “A3”, “A4” and “A5” are referenced below. 
0.096 Step A1: 
0097 Database server 12 can process and record simul 
taneous events. In a large organization, thousands of events 
might occur each hour that are processed and recorded by 
database server 12. Message criteria database 76 and object 
database 72 will also typically have a large number of 
records. Because of the Size of these databases, Several 
efficiency measures might be implemented if the response 
times are not otherwise reasonable given the computing 
power available. One measure for message processor 78 to 
determine if further processing is necessary is to perform a 
Simple test as it considers each newly recorded event in 
event database 62. That is, message processor 78 tests for the 
existence of at least one record in message criteria database 
76 that matches the event type of the newly created event in 
event database 62 and the object type of the object that is the 
subject of the event. If the event type and object type of the 
newly created event match at least one record in message 
criteria database 76, processing continues by message pro 
cessor 78 for the newly created event. Otherwise, the event 
is considered no further by message processor 78. 
0.098 Step A2: 
0099. The chains of relationships between objects are 
readily visualized when relationship database 74 is drawn as 
a directed graph, such as in FIG. 12. FIG. 12 illustrates 
relationship database 74 as a directed graph, wherein the 
Vertices of the directed graph are the parent and child objects 
and each edge of the directed graph originates at a child 
object and terminates at a corresponding parent object. Each 
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edge of the directed graph is labeled by the value in the 
relationship type attribute of relationship database 74. These 
chains of relationships are used to determine which mes 
Sages, if any, should be sent when an event is recorded in 
event database 62. 

0100 FIG. 12 is also helpful in understanding the pro 
ceSS used to identify message recipients and to generate 
proto-messages. The proceSS entails traversing the directed 
graph representation of relationship database 74. Through its 
child-parent relationships, relationship database 74 creates a 
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generating messages in response to events recorded in event 
database 62. The well-known recursive depth-first traversal 
has been augmented to determine which messages, if any, 
are to be generated and delivered to a recipient. The Steps of 
the process are labeled “S1”, “S2”, “S3”, “S4” in the 
pseudocode and are referenced below parenthetically. The 
process identifies recipients by traversing paths in the 
directed graph constructed from relationship database 74 
that originate with the object that is the subject of the newly 
created event by the call Traverse (V, {}) where V is the 
object that is the subject of the newly created event. 

TABLE 1. 

PROCEDURE Traverse (vertex, relationship types seen during traversal) 
Is 
BEGIN 

(S1) FOR each edge, E, leading away from vertex 
LOOP 

(S2) Traverse(vertex at the termination of the edge, E, 
{relationship types seen during traversal} + 

E.relationship type); 
(S3) IF there exists an instance, C, in message criteria database 76 

such that: 
a) C.event type matches the event type of the newly created event 
b) C.object type matches the object type of the object that is 

the subject of the newly created event 
c) C.relationship type is a member of 

relationship types seen during traversal 
AND 

there does not exist an instance, P, in proto-message database 80 
such that: 

a) Pevent matches the newly created event 
b) Pobject matches object that is subject of newly created event 
c) Precipient matches C. recipient 
d) Plmessage delivery mechanism matches to C.message delivery 

mechanism 
THEN 

(S4) create a new instance, M, in proto-message database 80 
such that: 

a) M.event = the newly created event 
b) M.object = the object that is subject of newly created event 
c) M.recipient = the object that corresponds to the vertex, 
d) M.message delivery mechanism = C.message delivery mechanism 

END IF; 
END LOOP: 

END; 

tree-structure hierarchy that may be embodied in any con 
ventional manner, Such as linked lists or arrayS. The message 
processor 78 begins the traversal at the vertex that corre 
sponds to the object that is the Subject of the newly created 
event. The traversal proceeds along each edge that leads 
away from the beginning vertex and continues along each 
edge that leads away from each vertex visited during Sub 
Sequent Steps. Because the directed graph is rooted at a 
Single vertex (i.e. the object that is the Subject of the newly 
created event), the message processor 78 can visit all of the 
Vertices in the directed graph using methods well known in 
the art, Such as a recursive depth-first traversal of the 
directed graph. See, for example, Sedgewick, R., Algo 
rithms, pp. 472-475 (1988). Another possible implementa 
tion of the traversal process involves a well-known recursive 
breadth-first traversal of a directed graph. Other possible 
implementations of the traversal process, Such as those that 
use an iterative depth-first traversal or breadth-first traversal 
of a directed graph, can also be used. 
0101 Table 1 is pseudocode for a recursive depth-first 
traversal that may be used by message processor 78 for 

0102 FIG. 13 shows one example of a traversal for the 
movement of the object “Computer 123”. The order in 
which the vertices are visited and the value of relation 
ship types. Seen during traversal at each step are shown 
in Table 2. 

TABLE 2 

Visitation Vertex {relationship types seen during traversal 

O Computer { } 
123 

1. Tim {used-by 
2 Finance {used-by, employed-by 
3 Susan {used-by, employed-by, Supervised-by 

0103) In Visitation 1, message processor 78 visits the 
"Tim" vertex, and relationship types seen during tra 
versal}={used-by. All of the conditions of S3 are fulfilled 
by record 1 of the Sample data given for message criteria 
database 76 in FIG. 10. This results in the creation of a new 
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instance in proto-message database 80 in Step S4, that new 
instance is shown below in Table 3. 

TABLE 3 

Message Delivery Recipient 
Mechanism Basis Event Basis Object Object 

e-mail Movement/computer 123 Computer 123 Tim 

0104. In the Visitation 2, message processor 78 visits the 
“Susan' vertex, and relationship types seen dur 
ing traversal}={used-by, employed-by, Supervised-by. All 
of the conditions of S3 are fulfilled by record 2 of the sample 
data given for message criteria database 76 in FIG. 10. This 
results in the creation of a new instance in proto-message 
database 80 in S4; that new instance is shown in Table 4. 

TABLE 4 

Message Delivery Recipient 
Mechanism Basis Event Basis Object Object 

e-mail Movement/computer 123 Computer 123 Susan 

0105 Thus, one newly created event has resulted in two 
proto-messages for two distinct recipients based on two 
distinct relationships, the first direct and the Second indirect, 
to the object that is the subject of the newly created event, 
namely “Computer 123". 
0106 FIG. 14 shows one example of a traversal for the 
movement of another object, “Computer 334”. The order in 
which the vertices are visited and the value of relation 
ship types Seen during traversal at each step are shown 
in Table 5. 

TABLE 5 

Visitation Vertex {relationship types seen during traversal 

O Computer { } 
334 

1. Kristen {used-by 
2 Finance {used-by, employed-by 
3 Susan {used-by, employed-by, Supervised-by 

0107. In Visitation 1, message processor 78 visits the 
“Kristen" vertex and relationship types seen dur 
ing traversal}={used by}. All of the conditions of S3 are 
fulfilled by record 1 of the hypothetical data given for 
message criteria database 76 in FIG. 10. This results in the 
creation of a new instance in proto-message database 80 in 
step S4; that new instance is shown as the first row in Table 
6. 

0108. In Visitation 2, message processor 78 visits the 
“Finance” vertex and relationship types seen dur 
ing traversal}={used by, employed by; the conditions of 
S3 are not fulfilled and no proto-message is generated. 
0109. In Visitation 3, message processor 78 visits the 
“Susan' vertex, and relationship types seen during tra 
versal}={used-by, employed-by, Supervised-by. All of the 
conditions of S3 are fulfilled by record 2 of the sample data 
given for message criteria database 76 in FIG. 10. This 
results in the creation of a new instance in proto-message 
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database 80 in S4; that new instance is shown below as the 
Second row in Table 6. 

TABLE 6 

Message Delivery Recipient 
Mechanism Basis Event Basis Object Object 

e-mail Movement/computer 334 Computer 334 Tim 
e-mail Movement/computer 334 Computer 334 Susan 

0110 Step A3: 
0111 Message instruction generator 82 examines, using 
ways well known in the art, proto-message database 80 and, 
if needed, asset database 62 and generates message instruc 
tions for message Server 24. 
0112 Step A4: 
0113 Based on these message instructions, message 
Server 24 creates one or more messages. 
0114 Step A5: 
0115 The messages are delivered by one or more of 
message delivery mechanisms 30-36. In some embodiments, 
StepS A1, A2, A3, A4 and A5 are separate and distinct Steps, 
while in other embodiments, two or more of the StepS are 
combined into one or more combined StepS. 
0116. A message System for asset management has been 
described above, with reference to FIGS. 1-14. FIG. 15, et 
Seq., illustrate a generic automated messaging System. 
Although a particular automated messaging System and a 
few variations appear in FIGS. 1-14, those skilled in the art 
will recognize that any of a number of variations could be 
used to implement the methods of the various embodiments 
of the present invention. For example, the automated mes 
saging system of FIG. 1 could be implemented as a distrib 
uted System for robustneSS and disaster recovery. 
0117. As shown in FIGS. 15-17, embodiments of the 
present invention could be applied to fields other than asset 
management. 

0118 FIG. 15 is a block diagram of an automated mes 
Saging System 100, that includes a database Server 112 and 
a variety of connected modules, module one 114, module 
two 116, and module three 118. Modules 114, 116, 118, are 
generically referred to as modules. AS shown, each module 
is coupled to database Server 112 in order to Send informa 
tion to, and/or receive information from, database Server 
112. As shown in FIG. 15, modules 114, 116, 118 collec 
tively comprise event generator 126. Although three mod 
ules are shown, an event generator might have other than 
three modules. For example, an event generator might 
comprise just one module. 
0119) As shown, message server 124 is coupled to 
receive message instructions from database Server 112 and 
to Send messages to various output Servers, Such as an e-mail 
server 130, a FAX server 132, a voice mail server 134 and 
a textual page Server 136, that Serve as message delivery 
mechanisms. These output Servers provide the same func 
tions as the output Servers described above with reference to 
FIG. 1. Again, the precise technology for generating and 
delivering e-mails, facsimiles, Voice mail messages and 
textual pages is well known in the art. Other message 
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delivery mechanisms known in the art can also be used. 
Likewise, the processes used by a delivery mechanism to 
transmit messages are well known in the art as described 
above. 

0120 Automated messaging system 100 is, in many 
ways, similar to asset management system 10 shown in FIG. 
1, except that message system 100 is not limited to events 
that relate to assets. The modules in automated messaging 
system 100 are preferably designed to assist with the man 
agement or information processing of the domain-specific 
Subject information, Such as electronic-commerce or Inter 
net-based Securities trading. The modules and Servers of 
automated messaging System 100 interact and are interre 
lated as are their counterparts shown in and described in 
reference to FIG. 1, above. 
0121 New information or data, updates to information or 
data (including mass updates), Security for information or 
data, transfer of responsibility for information or data, 
inventory of information or data, Verifications relating to 
information or data, the interaction of modules, the interac 
tion between one or more modules and one or more external 
devices (such as described in reference to FIG. 1, above), 
and the generation and delivery of messages can be accom 
plished in the same manner or in a similar way as that 
described in reference to FIG. 1, above. 
0.122 Those skilled in the art will recognize that other 
input and output modules can be added to or Substituted into 
this System. Those skilled in the art will also recognize that 
the number of input and output modules need not be the 
Same in every embodiment. 
0123 FIG. 16 illustrates that database server 112 may 
include a domain-specific database 160 and an automated 
message generator 170. Alternatively, domain-specific data 
base 160 can be distinct from automated message generator 
170. A portion of domain-specific database 160 can serve as 
event database 162. Alternatively, event database 162 can be 
distinct from domain-specific database 160. A portion of 
automated message generator 170 can Serve as a message 
criteria database 176. Alternatively, message criteria data 
base 176 can be distinct from automated message generator 
170. 

0.124. As shown in FIG. 16, events are generated by 
event generator 126 (e.g., module one 114, module two 116, 
module three 118) and are recorded in event database 162. 
0.125 Message criteria database 176 records the condi 
tions under which recipients should be notified of an event 
recorded in event database 162. Message criteria entry 
system 140 is used by recipients to record these conditions 
(e.g., via an HTML page that displays a list of event types 
from which recipients can choose). Message criteria data 
base 176 also records the message delivery mechanisms 
(shown as e-mail server 130, FAX server 132, voice mail 
server 134 and textual page server 136 in FIG. 15) chosen 
by recipients for resulting messages. 
0.126 Automated message generator 170 examines the 
events captured in event database 162 and the contents of 
message criteria database 176 to determine what messages 
are to be generated and delivered to which recipients via 
which message delivery mechanisms. Automated message 
generator 170 passes message instructions to message Server 
124, for delivery to recipients using one or more message 
delivery mechanisms. 
0127 FIG. 17 shows a more detailed view of the mes 
Sage generation process by automated message generator 
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170. Automated message generator 170 is shown comprising 
an object database 172, a relationship database 174, a 
message criteria database 176, a message processor 178, a 
proto-message database 180, a message instruction genera 
tor 182, and a recipient address database 184. Message 
processor 178 interacts with event database 162, object 
database 172, relationship database 174 and message criteria 
database 176 to generate proto-messages that are recorded in 
proto-message database 180. One way for message proces 
Sor 178 to interact with event database 162, is for message 
processor 178 to poll event database 162 to determine when 
a new event has been recorded. Another way for message 
processor 178 to interact with event database 162 is for event 
database 162 to use an asynchronous mechanism (Such as a 
database trigger) to inform message processor 178 that new 
events have been recorded. Other ways may also be used. 
0128 Message instruction generator 182 receives a 
proto-message from proto-message database 180 and 
retrieves information or data from domain-specific database 
160 to create a set of message instructions for message 
Server 124. One way for message instruction generator 182 
to interact with proto-message database 180 is for message 
instruction generator 182 to poll proto-message database 
180 to determine when a new proto-message has been 
recorded. Another way for message instruction generator 
182 to interact with proto-message database 180 is for 
proto-message database 180 to use an asynchronous mecha 
nism (Such as a database trigger) to inform message instruc 
tion generator 182 that a new proto-message has been 
recorded. Other ways may also be used. Message instruction 
generator 182 can retrieve domain-specific information or 
data from domain-specific database 160 by ways well 
known in the art, Such as SQL Statements, to enable message 
instructions to include pertinent and/or identifying informa 
tion or data. 

0129. Message server 124 retrieves the address of the 
recipient from recipient address database 184 by ways well 
known in the art, Such as SQL Statements. 
0.130. While the various components of automated mes 
sage generator 170 are shown in close proximity in FIG. 17, 
those components could be distributed over a network or 
other remote computing model. 
0131) The flow chart presented in FIG. 11 and the 
algorithm presented in Table 1 show a proceSS and algorithm 
that could be used by message processor 178 to determine 
which event recorded in event database 162 should trigger 
the generation of a message, regardless of the field in which 
message processor 178 is used. 
0132) While the above is a complete description of spe 
cific embodiments of the invention, additional embodiments 
are also possible. For example, automated message genera 
tor 170 could be configured to generate a signal that per 
forms an action (Such as opening a door or changing the State 
of a Switch) rather than generating a message. Therefore, the 
above description should not be taken as limiting the Scope 
of the invention, which is defined by the appended claims 
along with their full Scope of equivalents. 

1-14. (canceled) 
15. A computer readable medium containing a plurality of 

data Structures that facilitate indirect message generation, 
each of Said plurality of data Structures comprising: 

an attribute that defines a relationship type between a 
child and a parent object, and 
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a plurality of relationships associating Said data Structure 
with an object database, Said object database identify 
ing the type of Said parent and child objects, 

wherein Said plurality of data Structures are configured in 
a tree-Structure hierarchy facilitating backwards tra 
Versal from child to parent objects, and Said attribute 
facilitates Selective generation of messages to parent 
objects. 

16-20. (canceled) 
21. A method in a messaging System of generating mes 

Sages for delivery to recipients in response to events when 
Specified conditions are met, comprising: 

recording a plurality of objects into an object database, 
wherein each object is one or more of a Subject of an 
event or a recipient of a message; 

recording a plurality of recipient delivery addresses into a 
recipient address database, wherein each recipient 
address defines a message recipient address for a spe 
cific delivery mechanism; 

recording a plurality of message registrations into a 
message criteria database, wherein each message reg 
istration defines an associated Set of message criteria 
that should trigger generation of at least one message, 
at least one associated message recipient and one or 
more delivery mechanisms for delivering generated 
messages to the at least one associated message recipi 
ent, 

recording a plurality of events into an event database; 
recording a plurality of hierarchical relationships between 

objects into a relationship database, wherein each 
object is associated with one or more of an event, a 
recipient or another object and wherein the hierarchical 
relationships form chains of relationships between 
objects from objects associated with events to recipi 
entS, 

matching each event with the message criteria and the 
chains of relationships with the message criteria to 
generate proto-message instructions; 

matching the proto-message instructions with the recipi 
ent addresses to transform the proto-message instruc 
tions into one or more message Suitable for delivery to 
the recipient at the addresses and via the delivery 
mechanism in a corresponding entry in the recipient 
address database; 

delivering each message to its recipient at an address, 
originally recorded into the recipient address database, 
and via a delivery mechanism, originally recorded into 
the message criteria database, Specified by the message 
recipient. 

22. A System comprising: 

an action registration database, wherein each action reg 
istration in the action registration database defines a Set 
of one or more entities that are Subject of an action in 
response to a future event when the future event meets 
an action criteria associated with the action registration; 

a relationship database having at least one relationship 
instance that associates a relationship attribute with a 
first object and a Second object, Said first object and 
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Said Second object having first object attributes and 
Second object attributes, respectively; 

an action criteria database having at least one action 
criteria instance, the at least one action criteria instance 
having a plurality of action criteria attributes, and 

a processor that initiates an action in response to an event 
by identifying Zero or more matching action registra 
tions that match the event, and for each of the matching 
action registrations, matching the Subjects of the 
matching action registrations with first objects accord 
ing to first object attributes to identify Zero or more 
matching first objects, mapping the matching first 
objects to a set of Zero or more Second objects using the 
relationship database, and initiating Zero or more 
actions that match action criteria in the action criteria 
database associated with the matching action registra 
tions using the Set of Zero or more Second objects as 
Subjects of the initiated actions. 

23. The system of claim 22, wherein the actions are 
Sending messages, the Second objects are entities that can 
receive messages and the relationship database defines 
which entities get messages when events associated with 
first objects related in the relationship database to the Second 
objects occur. 

24. The System of claim 22, further comprising: 
a proto-message database for receiving a proto-message 

instance created by the processor; 
a message instruction generator that creates message 

instructions based upon the proto-message instance; 
and 

a message Server that creates messages based upon the 
message instructions. 

25. The system of claim 22, further comprising an object 
database that holds first object instances and Second object 
instances associated with Said first objects and Second 
objects, respectively. 

26. The system of claim 22, wherein said object attributes 
include object types. 

27. The system of claim 22, further comprising an event 
database having at least one event instance that associates 
event types with first object instances. 

28. In a messaging System for generating messages for 
delivery to recipients in response to specified conditions, an 
apparatus comprising: 

an object database that contains a plurality of object 
records wherein each object record has an associated 
object type, the types including a perSon object records 
and asset type records, 

an event database comprising event records, wherein an 
event record indicates an event with respect to a basis 
object, wherein the basis object for the event record is 
represented in the object data base by an asset type 
record; 

a relationship database Separate from the object database, 
wherein the relationship database relates objects in the 
object database along relationship chains of one or 
more links, and 

a message processor that reads event records from the 
event database and generates for an event record, under 
the Specified conditions, one or more proto-message 
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relating to the event represented by the event record 
and objects of asset type, wherein the message proces 
Sor also reads the object database and the relationship 
database to determine relationship chains associated 
with the object that is the subject of the event record. 

29. The apparatus of claim 28, further comprising: 
logic for matching proto-message instructions with recipi 

ent addresses using a recipient database; and 
logic for delivering messages according to the results 

from the logic for matching proto-message instructions 
with recipient addresses. 

30. A computer readable medium containing program 
code and data structures usable in a messaging System for 
generating messages for delivery to recipients in response to 
events when specified conditions are met, comprising: 

data Structures or program code for generating data Struc 
tures including an object database, a recipient address 
-database, a message criteria database, an event data 
base and a relationship database; 

program code for recording a plurality of objects into the 
object database, wherein each object is one or more of 
a Subject of an event or a recipient of a message; 

program code for recording a plurality of recipient deliv 
ery addresses into the recipient address database, 
wherein each recipient address defines a message 
recipient address for a specific delivery mechanism; 

program code for recording a plurality of message regis 
trations into the message criteria database, wherein 
each message registration defines an associated Set of 
message criteria that should trigger generation of at 
least one message, at least one associated message 
recipient and one or more delivery mechanisms for 
delivering generated messages to the at least one asso 
ciated message recipient; 

program code for recording a plurality of events into the 
event database, 

program code for recording a plurality of hierarchical 
relationships between objects into the relationship data 
base, wherein each object is associated with one or 
more of an event, a recipient or another object and 
wherein the hierarchical relationships form chains of 
relationships between objects from objects associated 
with events to recipients, 

program code for matching each event with the message 
criteria and the chains of relationships with the message 
criteria to generate proto-message instructions, 

program code for matching the proto-message instruc 
tions with the recipient addresses to transform the 
proto-message instructions into one or more message 
Suitable for delivery to the recipient at the addresses 
and via the delivery mechanism in a corresponding 
entry in the recipient address database; 

program code for delivering each message to its recipient 
at an address, originally recorded into the recipient 
address database, and via a delivery mechanism, origi 
nally recorded into the message criteria database, Speci 
fied by the message recipient. 
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31. A computer readable medium containing program 
code and data Structures for initiating actions based on 
action Subjects and chains of relationships from the action 
Subjects, comprising: 

an action registration database, or program code to gen 
erate Such a database, wherein each action registration 
in the action registration database defines a set of one 
or more entities that are Subject of an action in response 
to a future event when the future event meets an action 
criteria associated with the action registration; 

a relationship database, or program code to generate Such 
a database, having at least one relationship instance that 
asSociates a relationship attribute with a first object and 
a Second object, Said first object and Said Second object 
having first object attributes and Second object 
attributes, respectively; 

an action criteria database, or program code to generate 
Such a database, having at least one action criteria 
instance, the at least one action criteria instance having 
a plurality of action criteria attributes, 

program code for initiating an action in response to an 
event by identifying Zero or more matching action 
registrations that match the event; 

program code for matching, for each of the matching 
action registrations, the Subjects of the matching action 
registrations with first objects according to first object 
attributes to identify Zero or more matching first 
objects, 

program code for mapping the matching first objects to a 
Set of Zero or more Second objects using the relation 
ship database, and 

program code for initiating Zero or more actions that 
match action criteria in the action criteria database 
asSociated with the matching action registrations using 
the Set of Zero or more Second objects as Subjects of the 
initiated actions. 

32. The computer readable medium of claim 31, wherein 
the actions are Sending messages, the Second objects are 
entities that can receive messages and the relationship 
database defines which entities get messages when events 
asSociated with first objects related in the relationship data 
base to the Second objects occur. 

33. The computer readable medium of claim 31, further 
comprising: 

program code for generating a proto-action object 
instance according to at least action criteria and the Set 
of Zero or more Second objects, 

a proto-action object database, or program code for gen 
erating Such a database, for receiving the proto-action 
object instance; 

program code implementing an action instruction genera 
tor that creates action instructions based upon the 
proto-action object instance; and 

program code implementing an action Server that initiates 
actions based upon the action instructions. 

34. The computer readable medium of claim 31, further 
comprising an object database that holds first object 
instances and Second object instances associated with Said 
first objects and Second objects, respectively. 
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35. The computer readable medium of claim 31, wherein 
Said object attributes include object types. 

36. The computer readable medium of claim 31, further 
comprising an event database having at least one event 
instance that associates event types with first object 
instances. 

37. A computer readable medium containing program 
code for implementing a method of tracking assets using a 
computer, the program code comprising: 

program code for recording a plurality of message 
objects, 

program code for recording a plurality of message recipi 
entS, 

program code for accepting message registrations into a 
message criteria database, wherein each message reg 
istration defines a set of one or more message entities 
objects that are to receive a message of be considered 
in response to a future event when the future event 
relating to one or more tracked assets meets a message 
criteria associated with the message registration; 
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program code for detecting message events based on 
changes to a database of tracked assets; 

program code for querying, for each detected message 
event, the message criteria database to identify at least 
one message registration with a message criteria Satis 
fied by the detected message event, resulting in a 
message registration query result; 

program code for generating, for each detected message 
event, a message recipient Set from the message recipi 
ent query result and a chain of relationships, wherein 
the chain of relationships is a query result of querying 
a relationship database and includes at least one parent 
object and at least one child object; and 

program code for Sending a message to each of the 
message recipients in the message recipient Set follow 
ing detection of the message events. 


