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ADJUSTED MONITORING IN A 
RELATIONAL ENVIRONMENT 

BACKGROUND OF THE INVENTION 

1. Statement of the Technical Field 
The present invention relates to the ?eld of application 

performance monitoring and more particularly to adjusting 
monitoring parameters in an application performance moni 
tor. 

2. Description of the Related Art 
Decades ago, application performance related mostly to 

the complexity of an application and the capabilities of its 
host platform. In vieW of the simplicity of the relationship 
betWeen performance and resource availability, enhanced 
application performance could arise only through more 
ef?cient or less complex application coding, or through an 
enhanced hosting platform including more memory, more 
caching resources, faster ?xed storage, or speedier process 
ing. As a result, until recently, little attention had been paid 
to the performance of an application as an indicator of 
anything more than merely an overly complex application, 
or an underpoWered host platform. 

The populariZation of more complex, enterprise comput 
ing environments has resulted in neW efforts to explore the 
relationship betWeen the state of a host platform and the 
performance of a hosted application. To further explore the 
changing states of applications deployed Within the enter 
prise, application performance monitoring systems have 
been developed Whose purpose is to detect an impending 
state change of a monitored application. In furtherance of its 
purpose, typical performance monitoring systems can be 
coupled to monitored applications and can monitor 
resources Which affect the operation of the host platform. 
Importantly, these resources can include both hardWare and 
softWare constructs. 

To differentiate betWeen events Which are considered 
typical and events Which are considered anomalous, thresh 
olds can be established in respect to monitored resources 
such that When a monitored resource produces a metric 
Which surpasses the threshold, a state change in the appli 
cation or in its host can be inferred. Speci?cally, only Where 
the value of a monitored resource exceeds a threshold, an 
indication can be generated for the bene?t of a systems 
administrator. In this Way, the performance monitor can 
detect a state change in the application so as to predict an 
impending failure of the application or the host platform. 

In the prototypical performance monitor, resource data 
collected in the course of monitoring the performance of an 
application can be collected over regular intervals, referred 
to in the art as cycles. Speci?cally, a single crossing of a 
threshold, or a single failure to reach a required threshold 
can be anomalous in nature and may not necessarily indicate 
an impending failure. Thus, it can be important to collect 
metrics for a monitored resource through course of several 
cycles. Where a monitored resource exceeds a threshold 
value, or fails to reach a threshold value multiple times over 
several cycles, only then can a state change be inferred. Of 
course, the frequency of the cycles, the number of cycles to 
be included in any measurement, and the threshold values 
can be adjusted to accurately predict an impending failure. 

Nevertheless, improperly setting the parameters of a per 
formance monitoring application can defeat the operation of 
the performance monitoring application itself. For instance, 
Where the frequency of the cycles is set too high, multiple 
threshold crossings can be shielded from vieW. Conversely, 
Where the frequency of cycles is set too loW, the monitoring 

15 

25 

35 

40 

45 

55 

65 

2 
application can become intrusive in that the monitoring 
application itself can consume too many host resources. 
Similarly, Where the threshold has been set too loW, a false 
indication of failure can result and Where the threshold has 
been set too high, an impending failure can go undetected. 

NetWork administrators periodically adjust the monitor 
ing parameters of a performance monitoring application to 
account for the present state of the host system. Where the 
netWork administrator deems the host system to be in a 
precarious state, the threshold values can be set loWer and 
the frequency of the cycles can be set to a higher value. 
Conversely, Where the host system seems to be operating in 
a reliable state, threshold values can be set higher and the 
frequency of the cycles can be set to a loWer value. In both 
cases, hoWever, the adjustment of the monitoring parameters 
relates only to the state of operation of a single, monitored 
application. Consequently, the adjustment of the monitoring 
parameters fails to account for the state of applications 
related to the monitored application. Yet, in many cases, the 
state of health of one application can impact the operation 
and performance of a dependent application. 

SUMMARY OF THE INVENTION 

The present invention addresses the de?ciencies of the art 
in respect to performance monitoring and provides a novel 
and non-obvious method, system and apparatus for adjust 
able monitoring in a relational environment. The system can 
include a registry of related applications, at least tWo per 
formance monitors communicatively linked to one another 
and coupled to respective related applications listed in the 
registry, and a set of adjustable monitoring parameters for 
each of the performance monitors. The system further can 
include a policy engine coupled to at least one of the 
performance monitors and con?gured to process a policy for 
de?ning an adjustment of a corresponding set of the adjust 
able monitoring parameters based upon an indication 
received from a communicatively linked one of the perfor 
mance monitors. 

A method for adjusted monitoring in a relational envi 
ronment can include measuring resource values in a coupled 
application, detecting an indication arising from the mea 
surement, locating an application related to the coupled 
application, and, transmitting a noti?cation of the indication 
to a performance monitor coupled to the related application. 
The method further can include receiving a noti?cation of an 
indication from another performance monitor, and process 
ing the received noti?cation in association With the coupled 
application. The locating step can include the step of que 
rying a registry of related applications. Finally, the method 
can include adjusting performance monitor parameters 
responsive to the detection. 

Additional aspects of the invention Will be set forth in part 
in the description Which folloWs, and in part Will be obvious 
from the description, or may be learned by practice of the 
invention. The aspects of the invention Will be realiZed and 
attained by means of the elements and combinations par 
ticularly pointed out in the appended claims. It is to be 
understood that both the foregoing general description and 
the folloWing detailed description are exemplary and 
explanatory only and are not restrictive of the invention, as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are incorporated in 
and constitute part of the this speci?cation, illustrate 
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embodiments of the invention and together With the descrip 
tion, serve to explain the principles of the invention. The 
embodiments illustrated herein are presently preferred, it 
being understood, hoWever, that the invention is not limited 
to the precise arrangements and instrumentalities shoWn, 
Wherein: 

FIG. 1 is schematic illustration of a system for adjusted 
monitoring in a relational environment; 

FIG. 2 is a How chart illustrating a process for cooperative 
monitoring in the system of FIG. 1; and, 

FIG. 3 is a How chart illustrating a process for adjusted 
monitoring responsive to the cooperative monitoring of FIG. 
2. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention is a system, method and apparatus 
for adjusted monitoring in a relational environment. In 
accordance With the present invention, a monitor con?gured 
to monitor a primary application in the relational environ 
ment can further engage in a communicative link to a 
registry of relationships betWeen applications in a relational 
environment. The registry can include dependency informa 
tion such that the performance of a dependent application 
can rely upon the performance of the primary application 
and so forth. In particular, a table can be maintained Which 
can specify dependency relationships betWeen different 
monitored applications in the environment. 
When the monitor for the primary application detects an 

incident in the primary application, not only can the incident 
be processed conventionally in respect to the primary appli 
cation by notifying a system administrator and possibly 
adjusting the monitoring parameters of the monitor to re?ect 
the state change in the primary application, but also the 
monitor can notify a companion monitor for the dependent 
application that an incident has occurred in the primary 
application. Based upon the noti?cation, the companion 
monitor can adjust its respective monitoring parameters to 
account for the state change in the primary application. In 
this Way, the companion monitor can bene?t from the 
knoWledge acquired by the monitor for the primary appli 
cation. 

In more speci?c illustration, FIG. 1 is schematic illustra 
tion of a system for adjusted monitoring in a relational 
environment. The system can include tWo or more related 
applications 110, 120 co-existing in a computing environ 
ment. Each of the related applications 110, 120 can include 
any computing process executing Within a host session such 
as a virtual machine, or Within the process address space of 
a host operating system. Each of the related applications 
110, 120 can be disposed together in the same host session, 
or across multiple host sessions Wherein the related appli 
cations 110, 120 can be communicatively coupled to one 
another through a data communications netWork (not 
shoWn). Notably, either or both of the related applications 
110, 120 can be dependent upon one another, for instance in 
the circumstance Where the application 110 is a Web server 
dependent upon a message queue representatively embodied 
in the application 120. 

Each of the applications 110, 120 can be monitored for 
performance through the operation of respective perfor 
mance monitors 130, 140 according to respectively con?g 
ured monitoring parameters 160, 170. Each of the perfor 
mance monitors 130, 140 can enjoy a communicative 
coupling to the respective applications 120, 110. In this 
regard, the communicative coupling can include a direct 
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4 
coupling by Way of an application programming interface or 
a direct vector into the event loop of the respective appli 
cations 120, 110, or an indirect coupling through coordi 
nated communications such as through a connection-ori 
ented protocol. 

Optionally, the communicative coupling can be loose in 
nature by Way of a subscribe/publish paradigm. In any event, 
the skilled artisan Will recogniZe that the manner in Which 
the monitors 130, 140 can be communicatively coupled to 
the applications 120, 100 does not affect the spirit or scope 
of the invention. Rather, any communicative coupling can 
suf?ce so long as the monitors 130, 140 can collect perfor 
mance metrics from the applications 120, 110 to detect the 
occurrence of incidents Which are of note and Which can 
indicate an important state change With the respective appli 
cations 120, 110. 

Notably, each of the monitors 130, 140 can be coupled to 
a relationship registry 150. The relationship registry can be 
a data store con?gured to store relationship information 
betWeen the applications 110, 120 in the host environment. 
The relationship registry 150 can range from a simple 
correlation betWeen one or more applications, to a speci?c 
accounting of the nature of the relationship such as Which 
application is dependent upon the other, the location of the 
respective applications, knoWn performance issues, and the 
like. Preferably, each of the monitors 130, 140 can access the 
relationship registry 150 both to discover applications Which 
relate to the respective monitored applications 120, 110, and 
also to identify monitors associated With the related appli 
cations. 

In operation, and for exemplary purposes only, the moni 
tor 140 coupled to the application 110 can adjust its moni 
toring parameters 170 to a default state for the nominal 
operation of the application 110. Through the course of 
monitoring the performance of the application 110, the 
measurement of one or more resource properties Which 

either exceed a limiting threshold, or fail to reach a prereq 
uisite threshold can trigger an event or incident indicating a 
change of state in the application 110. More particularly, the 
occurrence of the event or incident can indicate to the 

monitor 140 that a failure condition may already have 
occurred or might be more likely to occur given the state of 
the application 110. 

Responsive to the detection of the incident, the monitor 
140 can perform any number of optional, albeit conventional 
steps knoWn in the art of performance monitoring, including 
notifying a system administrator, and adjusting the moni 
toring parameters 170 to a more sensitive state. Uniquely, 
hoWever, the monitor 140 further can consult the registry 
150 to identify those other applications Which relate to the 
application 110. Speci?cally, noting the dependent relation 
ship betWeen the application 110 and the application 120, the 
monitor 140 can forWard a noti?cation 180 to the monitor 
130 indicating that an incident has been detected in the 
application 110. The noti?cation 180 can simply identify the 
occurrence of the incident, or the noti?cation 180 can 
provide a detailed accounting of the incident. 

In any case, based upon the noti?cation 180, the monitor 
130 can undertake remedial action in respect to the depen 
dent application 120, such as tuning the monitoring param 
eters 160 to a more sensitive state. By tuning the monitoring 
parameters 160 to a more sensitive state, the monitor 130 
can better detect a change of state in the dependent appli 
cation 120 Which might occur given the state change in the 
application 110. Importantly, despite the consumption of 
additional processing resources to achieve a more sensitive 
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state, the consumption can be justi?ed given the higher 
likelihood of a state change in the application 120. 

To better illustrate the monitoring process of the present 
invention, FIG. 2 is a How chart illustrating a reduced 
process for cooperatively monitoring an application in the 
system of FIG. 1. Beginning in block 210, the monitor can 
be loaded for a respective application, and the monitor can 
be con?gured for operation in accordance With speci?ed 
monitoring parameters. In block 220, a communicative 
coupling to a registry of relationships betWeen applications 
in the computing environment and relationships With other 
applications can be noted. Speci?cally, it can be determined 
Whether the application enjoys a relationship, Whether 
dependent or otherWise, With other applications in the com 
puting environment. 

Optionally, the process of identifying relationships can be 
automated such that the monitor can probe the application 
for particular con?guration elements. Speci?cally, in block 
230 the monitor can probe the application to infer relation 
ships With other applications such as the dependence upon 
co-existing application resources. Upon discovering a rela 
tionship, the relationship data can be Written to the registry 
in block 240. Whether performed manually or automatically, 
in block 250, the process can repeat until no relationships 
remain to be recorded in the registry. 

In block 260, the monitor can be placed in a performance 
monitoring mode. In this regard, the monitor can measure 
resource values for resources Within the application through 
the course of repetitive monitoring cycles. For each cycle, 
the resource values for each monitored resource can be 
compared to one or more respective pre-con?gured thresh 
olds. When a speci?ed number of measured values exceeds 
the established threshold (or Where a number of measured 
values fails to meet a required threshold), an indication can 
be generated. In decision block 270, Where an indication has 
been generated, in block 280 the registry can be queried for 
related resources. Subsequently, in block 290 the monitor 
can notify the companion monitors of the respective related 
resources that an indication has been detected in the moni 
tored application. 
Upon receiving a noti?cation from a monitor coupled to 

a related resource, each companion monitor can respond to 
the noti?cation by adjusting its monitoring con?guration, or 
by generating a noti?cation for the bene?t of a systems 
administrator. As an example, FIG. 3 is a How chart illus 
trating a process for adjusted monitoring responsive to the 
cooperative monitoring of FIG. 2. Beginning in block 310, 
the companion monitor can receive a noti?cation from a 
monitor coupled to a related application. The noti?cation 
can indicate a state change in the related application Which 
can range from an alarm that a fault condition has been 
detected, to a clearing event that a normative state of the 
related application has been restored. 

In decision block 320, Where an alert has been received, 
in block 330 the sensitivity of the performance monitor can 
be increased. In this regard, it can be presumed that if a fault 
condition has arisen in an application upon Which the 
monitored application depends, a higher likelihood noW 
exists that a fault condition Will arise in the monitored 
application. Conversely, in decision block 320, Where a 
clearing event has been received, in block 340 the sensitivity 
of the performance monitor can be decreased. Again, in this 
circumstance it can be presumed that because the related 
application has reached a normative state, the probability 
that a fault condition Will arise in the monitored application 
Will decrease. In either case, in block 350, the monitor can 
return to its monitoring mode. 
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6 
Importantly, the process illustrated through FIGS. 2 and 3 

are by no means considered to represent the exclusive 
embodiment of the present invention. Rather, each perfor 
mance monitor can be con?gured to react in any number of 
Ways to an indication so long as one or monitors coupled to 
related applications can be noti?ed of the indication. While 
it can be advantageous to autonomically adjust the moni 
toring parameters to account for detected indications, in a 
basic embodiment, only a noti?cation can be forWarded to a 
systems administrator. In contrast, in a more complex imple 
mentation, not only can an adjustment of the monitoring 
parameters be undertaken responsive to the receipt of an 
indication, but also the nature and the extent of the adjust 
ment can be governed by policy terms dictated Within a 
monitoring policy. 
The present invention can be realiZed in hardWare, soft 

Ware, or a combination of hardWare and softWare. An 
implementation of the method and system of the present 
invention can be realiZed in a centraliZed fashion in one 
computer system, or in a distributed fashion Where different 
elements are spread across several interconnected computer 
systems. Any kind of computer system, or other apparatus 
adapted for carrying out the methods described herein, is 
suited to perform the functions described herein. 
A typical combination of hardWare and softWare could be 

a general purpose computer system With a computer pro 
gram that, When being loaded and executed, controls the 
computer system such that it carries out the methods 
described herein. The present invention can also be embed 
ded in a computer program product, Which comprises all the 
features enabling the implementation of the methods 
described herein, and Which, When loaded in a computer 
system is able to carry out these methods. 

Computer program or application in the present context 
means any expression, in any language, code or notation, of 
a set of instructions intended to cause a system having an 
information processing capability to perform a particular 
function either directly or after either or both of the folloW 
ing a) conversion to another language, code or notation; b) 
reproduction in a different material form. Signi?cantly, this 
invention can be embodied in other speci?c forms Without 
departing from the spirit or essential attributes thereof, and 
accordingly, reference should be had to the folloWing 
claims, rather than to the foregoing speci?cation, as indi 
cating the scope of the invention. 

I claim: 
1. A method for adjusted monitoring in a relational 

environment the method comprising the steps of: 
measuring resource values in a coupled application; 
detecting an indication arising from said measurement; 
locating an application related to said coupled application; 

and, 
transmitting a noti?cation of said indication to a perfor 
mance monitor coupled to said related application; 

Wherein said detecting step comprises comparing said 
measured resource values to a pre-de?ned threshold; 
and, Where said measured resource values exceed said 
threshold, declaring an indication. 

2. A method for adjusted monitoring in a relational 
environment the method comprising the steps of: 

measuring resource values in a coupled application; 
detecting an indication arising from said measurement; 
locating an application related to said coupled application; 

and, 
transmitting a noti?cation of said indication to a perfor 
mance monitor coupled to said related application; 
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wherein said detecting step comprises comparing said 
measured resource values to a pre-de?ned threshold; 
and, Where said measured resource values fail to meet 
said threshold, declaring an indication. 

3. A method for adjusted monitoring in a relational 
environment the method comprising the steps of: 

measuring resource values in a coupled application; 
detecting an indication arising from said measurement; 
locating an application related to said coupled application; 
transmitting a noti?cation of said indication to a perfor 
mance monitor coupled to said related application; 

detecting said related application through a con?guration 
of said coupled application; and, 

recording said detected relationship in said registry. 
4. A method for adjusted monitoring in a relational 

environment the method comprising the steps of: 
measuring resource values in a coupled application; 
detecting an indication arising from said measurement; 
locating an application related to said coupled application; 
transmitting a noti?cation of said indication to a perfor 
mance monitor coupled to said related application; and, 

adjusting performance monitor parameters responsive to 
said detection. 

5. The method of claim 4, Wherein said adjusting step 
comprises the steps of: 

loading an adjustment policy specifying limitations on 
adjusting performance monitor parameters in response 
to speci?c indications; and, 

limiting said adjustment of said performance monitor 
parameters based upon said policy. 

6. A machine readable storage having stored thereon a 
computer program for adjusted monitoring in a relational 
environment, the computer program comprising a routine set 
of instructions for causing the machine to perform the steps 
of: 

measuring resource values in a coupled application; 
detecting an indication arising from said measurement; 
locating an application related to said coupled application; 

and, 
transmitting a noti?cation of said indication to a perfor 
mance monitor coupled to said related application; 

Wherein said detecting step comprises comparing said 
measured resource values to a pre-de?ned threshold; 
and, Where said measured resource values eXceed said 
threshold, declaring an indication. 

7. A machine readable storage having stored thereon a 
computer program for adjusted monitoring in a relational 
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environment, the computer program comprising a routine set 
of instructions for causing the machine to perform the steps 
of: 

measuring resource values in a coupled application; 
detecting an indication arising from said measurement; 
locating an application related to said coupled application; 

and, 
transmitting a noti?cation of said indication to a perfor 
mance monitor coupled to said related application; 

Wherein said detecting step comprises comparing said 
measured resource values to a pre-de?ned threshold; 
and, Where said measured resource values fail to meet 
said threshold, declaring an indication. 

8. A machine readable storage having stored thereon a 
computer program for adjusted monitoring in a relational 
environment, the computer program comprising a routine set 
of instructions for causing the machine to perform the steps 
of: 

measuring resource values in a coupled application; 
detecting an indication arising from said measurement; 
locating an application related to said coupled application; 
transmitting a noti?cation of said indication to a perfor 
mance monitor coupled to said related application; 

detecting said related application through a con?guration 
of said coupled application; and, 

recording said detected relationship in said registry. 
9. A machine readable storage having stored thereon a 

computer program for adjusted monitoring in a relational 
environment, the computer program comprising a routine set 
of instructions for causing the machine to perform the steps 
of: 

measuring resource values in a coupled application; 
detecting an indication arising from said measurement; 
locating an application related to said coupled application; 
transmitting a noti?cation of said indication to a perfor 
mance monitor coupled to said related application; and, 

adjusting performance monitor parameters responsive to 
said detection. 

10. The machine readable storage of claim 9, Wherein said 
adjusting step comprises the steps of: 

loading an adjustment policy specifying limitations on 
adjusting performance monitor parameters in response 
to speci?c indications; and, 

limiting said adjustment of said performance monitor 
parameters based upon policy. 

* * * * * 


