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SYSTEM AND METHOD FOR MONITORING KEY 
PERFORMANCE INDICATORS IN A BUSINESS 

FIELD OF THE INVENTION 

[0001] The present invention pertains to systems and 
methods for measuring, quantifying, and monitoring busi 
ness performance and operations, and more particularly, to 
systems and methods for analyzing key business metrics in 
a business environment and for providing a visual snapshot 
of the business metrics speci?ed by a user. 

BACKGROUND OF THE INVENTION 

[0002] The availability and maintenance of an electronic 
business system is rapidly becoming the rule rather than the 
exception in order for a company to compete in today’s 
marketplace. Interactive Web-sites alloW companies to reach 
a Wide range of audiences and to actively promote and sell 
their products, services, or other offerings. HoWever, With 
the integration of an interactive and dynamic Web-site or 
other on-line business system comes the need to provide for 
continuous monitoring of the performance and utiliZation 
parameters of these automated business systems. 

[0003] Systems for performing basic statistical analysis of 
raW business data are knoWn and available in various forms. 
For instance, the analysis of traditional business perfor 
mance indicators such as sales volume, pro?t margins, 
inventory levels, order placement, and revenue levels are 
readily calculated from a database compilation of the rel 
evant information. KnoWn systems are adapted to query a 
database that contains the raW data used to calculate these 
performance indicators and are adapted to provide the 
resulting information to a user in various formats. Similarly, 
knoWn systems and products that merely provide data min 
ing or data Warehousing do not alloW the ?exibility to 
incorporate analysis systems from third parties or the ability 
to interrelate the corresponding business metrics With ongo 
ing business operations. 

[0004] In the conteXt of an electronic commerce-based 
business environment, access to dynamic information such 
as system load time, Web-site visits (“page hits”), registered 
users, page refresh rate, and product ordering demographics 
is also required in order to effectively monitor and evaluate 
the performance of a particular electronic business system or 
Web-site. When provided to a user, this information is often 
needed in a dynamic form in order to accurately portray the 
business metrics associated With the data. HoWever, tradi 
tional statistical analysis systems or database applications 
are not conducive to monitoring information that is con 
stantly being updated or is by its very nature dynamic. 
Further, the analysis of electronic business metrics often 
involves complicated query structures and logic algorithms 
that are not easily replicated on a static system such as a 
relational database. KnoWn third party applications that 
specialiZe in analyZing a particular type of information are 
often better suited and more ef?cient at analyZing and 
reporting this type of information but knoWn systems are 
unable to effectively integrate these types of third party 
analysis tools into a monitoring system structured for a 
particular company. 

[0005] Furthermore, knoWn softWare applications and 
other systems fail to provide a user With a business metrics 
monitoring platform that alloWs real-time integration With 
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strategic performance indicators While also being able to 
integrate eXisting legacy data systems and third party appli 
cations. KnoWn systems also fail to provide usable infor 
mation beyond generic statistics and cannot quantify the 
impact of speci?c business initiatives on an overall business 
objective. 

SUMMARY OF THE INVENTION 

[0006] In one aspect, a system for monitoring business 
performance indicators in a netWorked environment, com 
prises a data source having a prede?ned format, an agent 
communicatively coupled to the data source, Wherein the 
agent is con?gured according to the data source format and 
Wherein the agent is operative to gather data from the data 
source and translate the data into a ?rst modi?ed format 
thereby creating modi?ed data. The system also comprises a 
reaper communicatively coupled to the agent and con?gured 
to retrieve the modi?ed data from the agent, a data reposi 
tory communicatively coupled to the reaper and con?gured 
to store the modi?ed data an alert detector communicatively 
coupled to the data repository and con?gured to compare the 
modi?ed data With a ?rst con?guration parameter, and a 
dashboard controller communicatively coupled to the data 
repository and con?gured to display the modi?ed data in a 
format de?ned by a second con?guration parameter. 

[0007] In another aspect, a system for monitoring business 
performance indicators in a netWorked environment, com 
prises a data source having a prede?ned format, an agent 
communicatively coupled to the data source, Wherein the 
agent is con?gured according to the data source format and 
Wherein the agent is operative to gather data from the data 
source and translate the data into a ?rst modi?ed format 
thereby creating modi?ed data. The system also comprises a 
reaper communicatively coupled to the agent and con?gured 
to retrieve the modi?ed data from the agent, a repository 
manager communicatively coupled to the reaper, a data 
repository communicatively coupled to the repository man 
ger, an alert detector communicatively coupled to the reposi 
tory manager, and a dashboard controller communicatively 
coupled to the repository manager. 

[0008] In another aspect, a method for monitoring a busi 
ness metric in a netWorked environment, comprises coupling 
to a data source having a knoWn format, Wherein the data 
source includes data that represents the business metric, 
con?guring an agent according to the data source format, 
gathering the data from the data source via the agent, 
translating the data into a ?rst modi?ed format, storing the 
modi?ed data in a data repository, comparing the modi?ed 
data With an alert parameter range, displaying the modi?ed 
data in a format de?ned by a second con?guration param 
eter, determining Whether the modi?ed data falls Within the 
alert parameter range, and producing an alert if the modi?ed 
data falls Within the alert parameter range. 

[0009] In yet another aspect, a system for monitoring a 
business metric in a netWorked environment, comprises a 
processor, a data storage device, and an instruction set 
residing on the data storage device, Wherein the instruction 
set is con?gured to perform a method comprising coupling 
to a data source having a knoWn format, Wherein the data 
source includes data that represents the business metric, 
con?guring an agent according to the data source format, 
gathering the data from the data source via the agent, 
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translating the data into a ?rst modi?ed format, storing the 
modi?ed data in a data repository, comparing the modi?ed 
data With an alert parameter range, displaying the modi?ed 
data in a format de?ned by a second con?guration param 
eter, determining Whether the modi?ed data falls Within the 
alert parameter range, and producing an alert if the modi?ed 
data falls Within the alert parameter range. 

[0010] In a further aspect, a system for monitoring busi 
ness performance indicators in a netWorked environment, 
comprises a collector adapted to communicatively coupled 
to a data source having a predetermined format, Wherein the 
collector is con?gured according to the data source format 
and Wherein the collector is operative to gather data from the 
data source and translate the data into a ?rst modi?ed format 
thereby creating modi?ed data, a data manager communi 
catively coupled to the collector and con?gured to manage 
the input and output of the modi?ed data betWeen the 
collector and a data storage device, Wherein the data man 
ager is adapted to communicatively couple With an alert 
device, and a display interface communicatively coupled to 
the data manager and con?gured to display the modi?ed data 
in a format de?ned by a second con?guration parameter. 

[0011] As Will become apparent to those skilled in the art, 
numerous other embodiments and aspects of the invention 
Will become evident hereinafter from the folloWing descrip 
tions and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The drawings illustrate both the design and utility 
of the preferred embodiments of the present invention, 
Wherein: 

[0013] FIG. 1 is an architecture diagram of a dashboard 
system constructed in accordance With an embodiment of 
the present invention; 

[0014] FIG. 2 is an architecture diagram of a dashboard 
system constructed in accordance With another embodiment 
of the present invention; 

[0015] FIG. 3 is a screenshot of a dashboard in accordance 
With an embodiment of the present invention; 

[0016] FIGS. 4-10 are various details of the dashboard of 
FIG. 3; and 

[0017] FIGS. 11 and 12 are sample dashboards for an 
organiZation utiliZing an association-franchise relationship. 

DETAILED DESCRIPTION 

[0018] FIG. 1 shoWs a general architectural diagram of a 
dashboard system 100 constructed in accordance With an 
embodiment of the present invention. In a preferred embodi 
ment, the dashboard system 100 is one module of an overall 
business monitoring and reporting system that is utiliZed to 
present a user With an overvieW of business metrics and 
other key performance indicators. The dashboard Will some 
times be referred to herein as the VisionPortTM Dashboard 
System. VisionPortTM is a trademark of XOR, Inc. 

[0019] Generally, the dashboard system 100 provides a 
high level executive vieW of key performance indicators for 
an eBusiness. The dashboard system 100 preferably presents 
a visually oriented snapshot of the status of key business 
metrics identi?ed by a user. Preferably, the dashboard sys 
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tem 100 is an open and extensible frameWork of computer 
softWare or ?xed hardWare components designed to enable 
organiZations to build real-time measurement and monitor 
ing solutions for applications and systems. The dashboard 
can be installed at a user’s oWn facility or maintained at an 

off-site Application Services Provider for a particular client. 
Additionally, the various components of the dashboard sys 
tem 100 maybe spread across different platforms or physical 
locations. 

[0020] The dashboard system 100 is preferably con?g 
urable on a per-user or per-client basis, customiZable to 
shoW each user or client exactly What information they Want 
access to. For instance, a marketing group can be shoWn one 
set of informnation such as sales and advertising revenues 
While a company of?cer can be shoWn a broader scope of 
infonnation about the performance of the company. In 
addition to being able to gather information from legacy or 
other existing proprietary company information, the dash 
board system 100 is adapted to either link to or direct a user 
to an appropriate 3rd party application tool to get the required 
information. The dashboard system 100 is preferably vieW 
able through readily available internet broWser softWare, 
such as current versions of Internet Explorer® or Netscape 
Navigator®. Other devices such as WAP-compatible 
phones, Palm OS based devices, Blackberry, VoiceXML, 
and email programs are also preferably compatible With the 
information provided by the dashboard system 100 so that a 
user can access the information from a variety of interface 
devices. In that respect, the frameWork of the dashboard 
system 100 is preferably extensible in order to support a 
Wide range of application interfaces. 

[0021] The diagram depicted in FIG. 1 provides an over 
vieW of the technical architecture of a preferred dashboard 
system frameWork and its system requirements. The dash 
board system 100 includes four primary components, a 
reaper 120, one or more agents 140, an alert detector 160, 
and a dashboard controller 180. While each of these four 
primary components Will be described in more detail beloW, 
the folloWing is an overvieW of their function and structure. 
Brie?y, the agents 140 are used to gather information from 
various data sources, third party applications, data servers, 
legacy systems, etc., and reformat the data into a common 
scheme using XML. The reaper 120 is adapted to contact the 
agents in order to gather the reformatted data and store the 
reformatted data in a data repository (reference number 124 
in FIG. 1). The reaper 120 is also preferably adapted to 
perform data aggregation and history creation. Arepository 
manager 190 is also shoWn in FIG. 1 that further manages 
the in?oW and out?oW of data to and from the data reposi 
tory 124. 

[0022] The alert detector 160 reads the data from the 
repository and compares the information to an alert con 
?guration parameter. If an alert is detected, the alert detector 
initiates an appropriate action such as an SNMP trigger, 
paging, email, or visual alert. The dashboard controller 180 
acts as the interface betWeen an end-user and the informa 
tion in the data repository. The dashboard controller requests 
information from the data repository 124 and converts the 
requested information into a format compatible With the 
user’s selected interface. The dashboard controller 180 is 
also adapted to read a con?guration ?le in order to determine 
Which information should be delivered to the user interface. 
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[0023] With continuing reference to FIG. 1, the architec 
ture of the dashboard system 100 is described in more detail. 
Data is retrieved via the agents 140 from a number of 
different data sources 141. The data sources 141 can be 
presented in any number of different formats, including, 
Without limitation, a client-speci?c data source 142, a pre 
supported data source 144, a datamart 146, a Web log 
analysis tool 148, and a third party application 150. A 
plurality of agents 140 are utiliZed, one for each of the data 
sources being incorporated into the dashboard system 100. 
Each of the agents 140 are speci?cally formatted to interact 
With its associated data source. In a preferred embodiment, 
the agents are computer softWare programs Written speci? 
cally for each of the respective data sources. 

[0024] The reaper 120 communicates With each of the 
agents 140 by a tWo Way communication link 152 and is 
adapted to pull the data gathered by the agents on a sched 
uled basis. The reaper is adapted to utiliZe, for eXample, an 
XML push/pull routine in order to access and retrieve the 
data from the reaper 120. An agent polling con?guration ?le 
122 de?nes the necessary polling schedule information for 
the reaper 120. Adatastore or data repository 124 serves as 
a data cache and stores the information gathered by the 
reaper 120. Arepository manager 190, includes one or more 
memory caches 192, and further monitors and directs data 
that is transferred betWeen the dashboard controller 180, the 
data repository 124, the reaper 120, and the alert detector 
160. 

[0025] An alert detector 160 is in tWo-Way communication 
With the repository manager 190. The alert detector traps 
threshold conditions that are de?ned in an alert con?guration 
?le 162 and compares the threshold conditions to the data 
stored in the data repository 124 and processed by the 
repository manager 190. The alert detector 160 also sends 
noti?cations or alarms to a user based on de?nitions set in 

the alert con?guration ?le 162. Noti?cations and alarms can 
be in the form of an SNMP trap, email noti?cation, pager 
noti?cation, visual noti?cation, or any other type of data 
transfer alert. For instance, if a data value stored in the data 
repository 124 is outside of a range de?ned in the alert 
con?guration ?le, the alert detector Will send an alarm or 
noti?cation to the user indicating the “out of range” condi 
tion. As an eXample, if the dashboard system 100 is moni 
toring Web-site hits per hour and the user Wants to knoW if 
this value rises above a number that corresponds to the 
maXimum capacity of the Web server, the alert detector Will 
recogniZe this condition and send an alert to the user. 

[0026] The dashboard controller 180 is communicatively 
coupled to the repository manager 190 and generally func 
tions to format the visualiZation of the data gathered by the 
agents 140 and passed through the reaper 120. A unique 
per-user con?guration ?le 182 is customiZed for each user of 
the dashboard system 100 and de?nes for each user What 
information from the dashboard system 100 should be 
displayed to the user on a display device. The display device 
can be either a conventional PC monitor, a cell phone 
display, a PDA display (such as a device operating under the 
PALM or WindoWs CE operation systems), a pager display, 
or any other type of data display device. Additionally, 
information may be translated into a VoiceXML so that 
information may be accessed on a voice based system. 

[0027] The dashboard controller 180 includes an HTML 
interface 188 that visually formats the data for display on a 

Jun. 12, 2003 

conventional Web broWser in the form of an HTML dash 
board 184. The dashboard controller 180 also includes 
another interface 191 that formats the data for display on 
another type of dashboard such as one adapted to display or 
otherWise communicate WML, VoiceXML, or another data 
protocol. In this sense, it is contemplated that the dashboard 
controller 180 may include any number of interfaces. The 
dashboard controller 180 is preferably adapted to be expand 
able to incorporate interfaces for future types of dashboard 
vieWing tools. Each of the components of the dashboard 
system architecture depicted in FIG. 1 are preferably imple 
mented in computer softWare residing on some form of ?Xed 
or otherWise permanent storage system such as a data server 
or other netWork of computers. HoWever, the dashboard 
system 100 may also be implemented in a ?Xed hardWare 
format such as an Application Speci?c Integrated Circuit 
(ASIC) or a Field Programmable Gate Array (FPGA). 

[0028] FIG. 2 is another embodiment of a dashboard 
system 101 constructed in accordance With the present 
invention. The dashboard system 101 is similar in structure 
and function to the dashboard system 100 previously 
described eXcept that a repository manager is not utiliZed. 
Instead, the reaper 120 is directly coupled to the data 
repository 124 Which is in turn coupled to the dashboard 
controller 180. 

Agent 
[0029] Referring again to FIG. 1, the dashboard system 
100 collects data through its respective agents 140. Prefer 
ably, an agent is a program that fetches a set of information, 
formats the information into XML, or some other form of 
open coding language for storage in the data repository 124. 
Agents can be created using programming libraries devel 
oped from softWare languages such as PERL and JAVA as 
Well as other programming languages. Each agent 140 can 
return one or more data items can be designated to return 

information in one of tWo Ways. First, each of the agents 140 
can return information dynamically. In the the reaper 120 
contacts the agent program via a Hyper TeXt Transfer 
Protocol (HTTP). The agent 140 then dynamically gathers 
the information and delivers XML to the reaper 120. Second, 
the agent can return information statically. In this manner, 
the agent is run at a time When the data is knoWn to have 
changed, such as When a nightly processing routine is 
completed. The agent 140 then Writes its XML out to a static 
?le. The reaper 120 is further con?gured to access this static 
XML ?le. Agents can be formatted to get their associated 
data through a variety of means including SQL queries, teXt 
?le processing, HTML scraping via an HTTP call, incoming 
email processing, SNMP, or spreadsheet exports. Other data 
gathering means are contemplated by the present invention 
and the above list is not meant to be limiting. AppendiX A, 
Which is hereby incorporated by reference, contains a listing 
of exemplary agents that have been developed for use in 
accordance With a dashboard system constructed in accor 
dance With an embodiment of the present invention. Appen 
diX A also includes selected information from future agents 
that are contemplated by a dashboard system constructed in 
accordance With an embodiment of the present invention. 

[0030] When an agent generates its data, it preferably 
converts that data into XML or another open code environ 
ment. The XML format is used for communication betWeen 
the reaper 120 and the agents 140, and from the repository 
manager 190 to the dashboard controller 180. 
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[0031] As a typical example, dashboard XML ?les are 
structured in the following manner: 

<‘.7xml version=“1.0” standalone=“no”'.7> 
<!DOCTYPE dashboard SYSTEM 
“http://www.xor.com/xml/dtds/dashboard.dtd”> 
<dashboard> 

. .individual data items. . . 

</dashboard> 

[0032] Dashboard Data Types—Generally, each piece of 
data assembled by the dashboard must conform to a data 
type. “Is a” notation is preferably used to declare inheritance 
between the different data types. When one data type “is a”, 
it inherits the required and optional attributes from the given 
data type. The list compiled in Appendix B, which is hereby 
incorporated by reference, contains examples of data types 
supported by a dashboard system constructed in accordance 
with an embodiment of the present invention. 

[0033] It is noted that the information in AppendicesA and 
B only represents examples of agents and dashboard data 
types created for speci?c applications. It is contemplated 
that agents and data types may be created for any type of 
existing data or third party data processing application. 
CustomiZed libraries can be established for use in creating 
agents. For example, PERL libraries may be established to 
supply methods for creating new dashboard objects, “freeZ 
ing objects into XML”, “thawing” objects into objects, and 
“selecting” a data item from within an XML structure. An 

example PERL library is included at Appendix C which is 
hereby incorporated by reference. 

[0034] In addition to the agents described in Appendix A, 
the following are additional agent descriptions that may be 
created for a dashboard system constructed in accordance 
with an embodiment of the present invention. For example, 
the agents can be adapted to have the ability to “push” data 
to the reaper, rather than the data being polled. This may be 
accomplished by having the reaper supply an agent with a 
“callback” URL. The agent can then hit the callback URL to 
supply data to the reaper. An optional sequence/version 
number may be added to the dashboard XML item. Agents 
that write static HTML ?les would update the version 
number each time they write the ?le. Then, the reaper can 
use the version number to determine if the dataset has 
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changed. Agents can also be adapted to have the ability to 
accept arguments from the reaper. For example, a generic 
“SQL Agent” could be created that accepts a SQL statement 
from the reaper and returns the results. 

Reaper 

[0035] The reaper gathers XML data by contacting the 
agents. The agents are contacted based on information 
supplied through a reaper con?guration ?le (agent polling 
con?guration ?le 122 from FIG. 1). Preferably, the reaper 
con?guration ?le supplies agent information for all agents, 
across all clients or there may exist multiple reaper con?gu 
ration ?les; one for each client. The following represents a 
preferred example of a reaper con?guration ?le: 

Reaper Con?guration File 

Description Indicates an individual agent that should be contacted to 
gather information. 

Notes The name of each agent in the top level, or in a group (see 
below) must be unique. If an object disappears from the 
XML tree returned by an agent, it should be removed from 
the repository. 

Attributes 

Name The name of the XML ?le that the XML tree returned by 
this agent will be stored in. 

sourceiurl The URL of the agent that supplies the XML data. 
Enabled Indicates whether this agent is currently being refreshed 

(used). Valid values are true and false. Default: true 
Path The name of the directory that the XML ?le will be stored 

in. If not speci?ed, will inherit from its group (in which 
case it must be set in the group; see below). 
The refresh frequency in seconds or a cron-style entry (see 
man 5 crontab). If not speci?ed, will inherit from its group 
(in which case it must be set in the group; see below). 
Indicates that the reaper should automatically generate 
a rate ?eld for this agent. The rate is calculated after new 
data is stored and the history is updated. If not speci?ed, 
will inherit from its group (if set in the group). Valid values 
are none, difference: number, percent: number, persecond: 
number, median: number, averagechange: number, and 
averagevalue: number. Default: none. 
Speci?es a precision to limit all number elements to. A 
precision of “1” will make numbers look like “2.5”. 
Default: leaves numbers as-is. 
Indicates that the reaper should accumulate history for items 
within the XML tree returned by the agent. The history 
value speci?es how many historical values should be kept. 
Default: 0 

Refresh 

rateitype 

Precision 

History 

[0036] The different rate_types that may be requested in 
the above con?guration ?le example are further de?ned as 
follows: 

H0116 

difference: number 

percentage: number 

Do not populate the rate ?eld. 

Rate is calculated as: (currentivalue — history[number]). For 

example, difference: 1 calculates the difference between the 

current and previous values. If number is greater than the size 

of the history, then the oldest item in the history will be used 

instead. 

The rateitype is calculated in the same manner as difference, 

but a percentage change is placed in the rate ?eld instead of the 

difference. 
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median: number Rate is calculated as: (currentivalue + history[number])/2. For 
example, median: 5 calculates the median between the current 
and 6th history value. 

persecond: number Rate is calculated as: (currentivalue — history[number])/ 
(currentitimestamp — timestamp[number]). For example, 
persecond: 1 calculates the difference between the current and 
previous in units per second. 

average: number 
history[number]. 

Averagechange: number Calculates the average change, from current to 
history[number]. 

Calculates the average of the history items, from current to 

[0037] History Details—When scanning an XML tree 
returned by an agent, each element of type number (or 
subclass thereof) will have history accumulated for it by 
reading the previous list of values (if any) from the reposi 
tory and adding the new value to the end of the list. Text and 
HTML objects will have their history stored by separating 
chunks of information by a null character. Other object types 
will simply have the latest value stored in the repository. 

[0038] An element will not be pushed onto the history if 
its current timestamp is the same as the most recent item in 
the history list. This would occur when the agent program is 
setting the timestamp explicitly. For example, an agent may 
choose to set the timestamp to the time that the agent knows 
the data was last updated (with web logs, that is likely the 
timestamp of the previous day). If an agent provides its own 
history, then that history should be used instead, and not be 
overwritten. 

[0039] An element of history length of X actually stores 
X+1 elements in its history. The “Zero” element in the 
history array is the same as the current value/timestamp. 
Elements 1 to X+1 are the historical values/timestamps. 

[0040] The following is an example of an Agent XML 
description: 

<agent name=“poll” refresh=“20” path=“/vitamins” 
rateftype=“difference:0” 

sourceiurl=“http://www.vitamins.com/cgi-bin/dashboard/agents/ 
poll”/> 

<agent name=“feedback” refresh=“120” path=“/vitamins” enabled=‘false’ 
history=‘100’ 

source url=“http://www.vitamins.com/cgi-bin/dashboard/agents/ 
feedback”/> 

[0041] Agents may be classi?ed and categorized by 
groups. Each group preferably has the following character 
istics associated with it. 

Description Speci?es a group of related agents. Optionally speci?es that 
the reaper should aggregate multiple items together into a 
single item. 

Notes The name of each group must be unique. 
Attributes 

name A unique name that can be used to refer to this group. Also 
used as the XML ?le name where the aggregated numbers 
will be stored if aggregation is enabled. 

-continued 

enabled Indicates whether this group is currently being refreshed 
(used). Valid values are true and false. If false, then none of 
the agents in the group will be refreshed, independent of the 
settings of their individual ?ags. If true, then each agent can 
specify its own enabled status. Default: true 

path The directory location in which to store the resulting 
aggregated numbers, if aggregation is enabled (see below). 
If a path is de?ned here, it will be used as a default for 
agents in the group that don’t have a path de?ned. 
The refresh frequency in seconds or a cron-style entry (see 
man 5 crontab). If speci?ed, it will be used as a default for 
agents in the group that don’t have a refresh de?ned. 
Speci?es a default precision to limit all number elements to 
in the group. A precision of “1” will make numbers look 
like “2.5”. Default: leaves numbers as-is. 
Indicates that the reaper should automatically generate a 
rate ?eld for the agents in this group. If speci?ed, it will be 
used as a default for agents in the group that don’t have a 
rateitype de?ned, and for aggregation, if it is enabled 
(see below). Default: none. 
Indicates that the reaper should accumulate history for the 
aggregated items (see below), and how many historical 
values should be kept. If speci?ed, it will also be used as a 
default for agents in the group that don’t have a history 
de?ned. Default: 0 
Indicates that numeric aggregation should be performed on 
the values within this group. Valid values are none, sum, 
average, and overlay. Default: none 

Aggregate Indicates that aggregation of other, non-numeric data types 
Other should be performed on all the values within this group. 

Valid values are none, merge, and overlay. Default: none 

refresh 

precision 

rateitype 

history 

Aggregate 
Numeric 

Aggregate Indicates the allowable time offset in seconds to use when 
Maxoffset aggregating history items. Default: in?nite 
Aggregate Indicates that a rate of change should be calculated for the 
Rateitype aggregated values. See the “rates” section below for 

possible values. Default: none 

[0042] Aggregation—When aggregation is enabled in a 
group, all of the child trees listed in the group will be 
scanned and a new tree will be constructed that contains 
elements from both trees. Corresponding elements in the 
tree (same name and location in the XML tree) are aggre 
gated according to the following rules: 

[0043] 
[0044] Items and their subtypes will be numeri 

cally summed/averaged. The latest value of each 
item will enter into the calculation of the aggre 
gate value, regardless of its timestamp. History 
items will be summed/averaged if their times 
tamps fall within a given number of seconds of 
each other. If they do not, then the latest of the 
timestamped values is used. 

aggregate_numeric=sum|average 
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[0045] 
[0046] Overlays the neW information on top of the 

old. For example, old_xml.overlay(neW_xml) 
Would overlay the contents of old_xml With the 
contents of neW_xml. Any elements that are in 
neW_xml that are not in old_xml Will also be kept. 
Anything in the intersection of the tWo is defaulted 
to neW_xml. 

[0047] 
[0048] No numeric aggregation is performed. 

[0049] 
[0050] Works the same as aggregate_numeric 

overlay, but With non-numeric items. 

[0051] 

aggregate_numeric=overlay 

aggregate_numeric=none 

aggregate_other=overlay 

aggregate_other=merge 

[0052] Appends as best possible non-numeric 
items. See speci?c data types beloW for de?nition. 
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agent Wishes a “Zero” value to be included in the average, it 
should return an item With an explicit value of 0. 

[0057] An error Will occur if items to be aggregated do not 
have exactly the same type (eg it Will be an error to try to 
aggregate text and image or number and gauge). The indi 
vidual XML trees retrieved from each agent Will be stored 
as in the repository, so that a U1 can retrieve the individual 

values as Well as the aggregate. The historical values Will be 
merged into a single list. Corresponding history items Will 
be summed/averaged/overlayed (e.g.: sum=historyi1[0]+ 
historyi2[0]). The reaper Will do some level of error 
checking, as de?ned by aggregate_maxtimeoffset, to make 
sure that the timestamps are not different by more than this 

value. If they are, the history item With the neWer timestamp 
is used, and a Warning is logged. 

[0058] The folloWing is an example of a Group XML 
example: 

<group name=‘stuff’ enabled=‘false’> 
<agent name=“poll” refresh=“20” path=“/vitamins” 

sourceiurl=“http://WWW.vitamins.com/cgi-bin/agents/poll”/> 
<agent name=“feedback” refresh=“20” path=“/vitamins” enabled=‘false’ 

sourceiurl=“http://WWW.vitamins.com/cgi-bin/agents/feedback”/> 

<group name=‘alliWeb’ path=‘/vitamins/Web’ aggregateinumericisum’ 
aggregateiotherinone’ aggregateirateitypeisum’ aggregatefmaxoffset=‘60’> 

<agent name=“WWW1” refresh=“60” path=“/vitamins/Web” 
sourceiurl=“http://WWW1.vitamins.com/cgi-bin/agents/Web"/> 

<agent name=“WWW2” refresh=“60” path=“/vitamins/Web” 
sourceiurl=“http://WWW2.vitamins.com/dashboard/Web”/> 

[0053] 
[0054] No non-numeric aggregation is performed. 

[0055] Details for speci?c data-types—gauge items 
behave similarly to number items, With the added feature 
that the minimum value Will be the greatest value of all the 
minimums of the items being aggregated, but it Will be 
suppressed if not speci?ed for any of the items. LikeWise for 
the maximum (maximum value of all maximum values; 
suppressed if not speci?ed for any item). “Text” items 
should have their contents concatenated, separated by neW 
lines, in the order listed in the reaper con?guration ?le. 
HTML items should have their contents concatenated, sepa 
rated by an <HR>, in the order listed in the reaper con?gu 
ration ?le. “Image” items should not be aggregated, and Will 
generate an error if any are present in the XML trees 
speci?ed Within the group. “Chart” items should be aggre 
gated as folloWs. The labels should be the union of all label 
values. The datasets should be the union of all datasets. 
Elements of datasets With identical names should have the 
corresponding values of the datasets numerically summed/ 
averaged/overlayed. 

aggregate_other=none 

[0056] For the purposes of averaging, the actual number of 
items summed Will be used to calculate the average. In other 
Words, if there are 5 agents in the group, but one agent does 
not return a particular value, then the remaining 4 values Will 
be summed and divided by 4 to calculate the average. If the 

[0059] This above example generates the folloWing XML 
repository ?les: 

[0060] /vitamins/Web/WWW1.xml: the raW values 
from WWW1.vitamins.com 

[0061] /vitamins/Web/WWW2.xml: the raW values 
from WWW2.vitamins.com 

[0062] /vitamins/Web/all_Web.xml: the aggregated 
values from both servers 

[0063] When creating an aggregate object, the aggregate 
itself should be locked before it starts to process its group’s 
items. This ?xes possible deadlocking and agent data chang 
ing in the middle of an aggregation. 

[0064] The folloWing additional features of a dashboard 
reaper constructed in accordance With an embodiment of the 
present invention are also contemplated. To support an agent 
“push” enhancement, the reaper may supply the agent With 
a “callback” URL. The agent can then hit the callback URL 
to supply data to the reaper. To support an agent “version” 
enhancement, the reaper may be adapted to recogniZe the 
version number to determine if the dataset has changed. To 
support an agent “argument” enhancement, the reaper may 
be adapted to support attribute(s) to send arguments to an 
agent that is designed to be “generic.” Exceptions may be 
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indicated if the reaper is not able to contact an “enabled” 
agent. For example, an email may be sent to an administra 
tor. 

[0065] The reaper may also be adapted so that the reaper 
children that are performing a request can “time out.” This 
timeout value Would default to something reasonable (ie 60 
seconds) and may be overWritten by an agent/group speci?c 
“timeout” attribute. The controller can be adapted to make a 
dynamic request for information. If the reaper does not have 
the request in the datastore, the reaper Would then contact 
the appropriate agent for the information. 

[0066] A con?guration ?le for each client may be set up 
and a con?guration ?le for “generic” information (e.g.: 
NeWs, Stock Market Quotes) may also be setup. The reaper 
should be able to be told to re-read a speci?ed con?guration 
?le. 

Alert Detector 

[0067] An “alert” can be set on any Dashboard indicator 
and is triggered When an indicator does, for example, one of 
the folloWing: 1) descends beloW a certain threshold; 2) rises 
above a certain threshold; or 3) is on or betWeen tWo 
numbers. When an alert is de?ned, a severity and an action 
are associated With it. For eXample, severity levels of Zero 
through three can be de?ned (this can be eXpanded upWards 
if needed). Actions that can be taken include: 1) Visual: An 
element in the indicator changes, such as an arroW turning 
red; 2) Email: An email is sent to a speci?ed address. This 
address could be a normal user’s address, a list of users or 
a pager email address (most alpha-numeric pagers have 
associated email addresses); 3) SNMP: An SNMP “trap” can 
be triggered. SNMP stands for “Simple Network Manage 
ment Protocol” and is used by netWork monitoring softWare 
to gather information and alerts about routers, sWitches, 
machines and other netWork-enabled devices. For eXample, 
SNMP could be used to alert a user’s monitoring softWare. 
In order for the controller to knoW if an alert has been 
triggered, the Alert Detector Writes out an XML ?le that 
contains the appropriate alert information. 

[0068] Preferably, an alert con?guration ?le supplies alert 
information for all agents, across all clients or there may 
eXist an alert con?guration ?le for each user or client. The 
folloWing describes the contents of the con?guration ?le that 
are Wrapped With an alerts XML tag. 

Action 

Description Indicates an action to take When an alarm is triggered. 
Notes The name of each action must be unique. 
Attributes 

name The name of the action. This is used in the monitor tags to 
indicate Which action to take When an alert is triggered. 

Type The type of action to take. Can be one of: 
display: Indicate that an alert has happened on the 
dashboard display 
email: Email a noti?cation to someone that an alert has 

occurred 
snmp: Trigger an SNMP trap 

destination The contents of the destination depends on the action type. 
display: The alert ?le to Write its alert XML to. 
email: Email address(es) of the people to notify. Note 
that this can also be a pager email address 
snmp: MIB 
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Action 

color Only set for actions of type “display”. The color is made 
available to the templating engine. 

template Only valid for actions of type “email”. Email template 
to use to compose the email. 

subject Only set for actions of type “email”. The subject of 
the email being sent. 

Once Only set for actions of type “email”. Indicates if an alert 
should be sent only once (set to “yes”), or every time 
that the alert detector uses this action type. 

snmp Only set for actions of type “snmp”. The MIB address 
to send an the alert to. 

XML <action name=”EmailAdmin” type=”email” 
template=”emailbody” 
destination=”admin@xor.corn” 
subject=”Alert” 
once=”yes” /> 

<action name=”DoWn” type=”display” 
color=”#'EfOOOO” 
destination=”ALERTS” /> 

<action name=”Neutral” type=”display” 
destination=”ALERTS” 
color=”#77ccff” /> 

<action name=”Up” type=”display” 
destination=”ALERTS” 

color=”#66ffcc” /> 

[0069] 

Monitor 

Description Surrounds a block of level tags and speci?es the XML to 
look at to detect an alert. 

Notes The name of each monitor must be unique. 
Attributes 

name The name of the monitor. 

Source The name of the source XML ?le or an alias to the source 

XML ?le (speci?ed in data.Xml). 
select A selection of a data item inside the source. Only required 

if the source doesn’t point to the item to look at. 
XML <monitor name=”DJ IA” source=”DJIA” 

select="difference/value”> 

</monitor> 

[0070] 

Level 

Description De?nes the actual alert ceiling/floors for this monitor. A 
level may only be speci?ed inside a monitor. 

Notes The name of each level Within its monitor must be unique. 
Attributes 

name The name of the action. This is used in the monitor tags to 
indicate Which action to take When an alert is triggered. 

Effitype Effective start date, speci?c as YYYYMMDD. If one is not 
speci?ed, it Will begin immediately. 

LoW If both a lOW and high are set, the lOW speci?es the ?oor for 
this alert. If an alert falls on or between the lOW and high 

(inclusive), this alert is triggered. 
If only a lOW is set, then an alert is triggered if the value 
falls on or beloW the lOW. 
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Level <log action=“Down” destination=“DJIAalert”/> 
</level> 

High If both a low and high are set, the high speci?es the ceiling <level name=“down25” effidate=“20010101” low=“—50” 
for this alert. If an alert falls on or between the low and high=“—25”> 
high (inclusive), this alert is triggered. <result directional=“red” msg=“Down over 25” 
If only a high is set, then an alert is triggered if the notes=“” 
value falls on or above the high. 

XML <level name=”down” effidate=”20010101” low=”—25” 
high=”O”> 

</level> 

[0071] 

Result 

Description De?nes tags to set in the template engine for this level. A 
result can only be speci?ed inside a level. 

Attributes 

directional Tag used in the templating engine to indicate part of 
the name of a directional graphic to display. 

Msg Message to display to the end-user when they place their 
mouse over the alert icon. 

The severity level for this alert. Ranges can be 0 through 3. 
O is typically is visual-only alert (change a directional 
graphic red, for example), while alerts 1 through 3 typically 
indicate a more severe problem. An alert icon is 
displayed to the user for severity levels 1 through 3. 

XML <level name=”down” effidate=”20010101” low=”—25” 
high=”O”> 

<result directional=”red” msg=”Falling” notes=’”’ 
severity=”O”/> 

</level> 

Severity 

[0072] 

10% 

Description De?nes the action that this alert uses. 
Attributes 

action Indicates the action name to trigger for this alert. 
destination Destination XML ?le; overwrites the destination speci?ed 

in the action. 
XML <level name=“down” effidate=“20010101” low=“—25” 

high=“O”> 
<log action=“Down” destination=“DJIAalert”/> 

</level> 

[0073] The following is an example of an XML scheme 
for a component that represents a DJIA stock market index 
alert. 

<alerts> 
<action name=“Down” type=“display” 

color=“#'EfOOOO” 
destination=“ALERTS”/> 

<monitor name=“DJIA” source=“DJIA” select=“difference/value”> 
<level name=“down” effidate=“20010101” low=“—25” 
high=“O”> 

<result directional=“red” msg=“Falling” notes=“” 
severity=“O”/> 

severity=“1”/> 
<log action=“Down” destination=“DJIAalert”/> 

</level> 
<level name=“down50” effidate=“20010101” low=“—75” 
high=“—50”> 

<result directional=“red” msg=“Down over 50” 
notes=“” 

severity=“2”/> 
<log action=“Down” destination=“DJIAalert”/> 

</level> 
<level name=“down75” effidate=“20010101” low=“—75”> 

<result directional=“red” msg=“Down over 75” 
notes=“” 

severity=“3”/> 
<log action=“Down” destination=“DJIAalert”/> 

</level> 
</monitor> 

</alerts> 

[0074] The above XML alert is set up to behave in the 
following manner. If the change in the index since the 
market opened is positive, no alert is set. If the change in the 
index since the market opened is between 0 and —25, alert 
severity 0 is triggered, and the down-arrow is made red. If 
the change in the index since the market opened is between 
—25 and —50, alert severity 1 is set, the down-arrow is made 
red and an “Alert Severity 1” icon is displayed on the 
indicator. If the user places their mouse over the indicator 
they will see the text “Down over 25”. Alert severity 2 is set 
when the change in the index since the market opened is 
between —50 and —75. The down-arrow is made red and an 
“Alert Severity 2” icon is displayed on the indicator. If the 
user places their mouse over the indicator they will see the 
text “Down over 50”. If the change in the index since the 
market opened is over —75, alert severity 3 is set, the 
down-arrow is made red, and an “Alert Severity 3” icon is 
displayed on the indicator. If the user places their mouse 
over the indicator they will see the text “Down over 75”. 

[0075] It is also contemplated that in a dashboard system 
constructed in accordance with an embodiment of the 
present invention, the alert detector may have the following 
additional features. Users can have the ability to specify Key 
Performance Indicators. The controller gets its information 
from a user/client-speci?c output ?le and there are user/ 
client-speci?c alarm con?guration ?les. A single alarm ?le 
may “include” another. Duplicate alarms would be overwrit 
ten by the alarms in the included ?le. Alarms may activate/ 
deactivate based on a start and end date and time (i.e.: today 
the ceiling is 10, tomorrow the ceiling is 20). Alarms may be 
dynamically set by requesting ceiling/?oor information from 
another data source. A user interface may be created for 
changing alarm information and alerts may be set that span 
different agents. 

Dashboard Controller 

[0076] The dashboard controller con?guration is com 
posed of a large set of ?les that can be con?gured per user. 
These include HTML/ASCII templates, data location de? 
nitions, and the display con?guration. The basic con?gura 
tion is composed of the following directory hierarchy: 














































































































