AleamQuest

How to Manage IT Resource

Consumption
At an Application Level with TeamQuest Workloads

In this paper, John Miecielica of Metavante, provides a step-by-step example showing
how he uses TeamQuest software to analyze IT resource consumption at an application
level. This key capability is especially important in today’s environments where multiple
applications run on a server or multiple servers might be required to implement one
application. It allows Metavante to solve complex performance and capacity management
issues crucial to keeping their business running smoothly and efficiently.
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Managing a Consolidated Environment: Issues and Challenges

Metavante has a server farm with more than 1500 Windows, Linux and Unix servers supporting
avast array of Java, .Net and legacy applications. When first hosting applications on Windows
and Unix servers in the 1990s, the standard mode of operation was one application per
server. In this current era of virtualization, grid computing, and server reduction initiatives,
the situation is now more complex. One physical server might host multiple applications, or
one application could span many servers.

One of the core activities for any capacity planning and performance management team is to
track physical and logical resource consumption. Physical resources include CPU, memory,
and 1/0; logical resources include number of application threads and number of available
database connections. In a shared resource environment, it becomes vitally important to
correlate the resources consumed with the application or system process consuming them
for a variety of reasons:

e Tracking resource consumption over time provides input to capacity planning activities
at an application level.

eTracking resource consumption isimportant not only after an application is in production,
but also during the pre-deployment testing phase to ensure that it meets design
specifications.

eCorrelating resource utilization with other metrics on a given server allows us to
troubleshoot performance issues. We can identify the busiest |/O device when an application
stops consuming user CPU for a short period of time, for example

Tracking Resource Usage with Workloads

TeamQuest workloads allow me to correlate the system resources consumed with the applications,
departments, or processes consuming them.

A workload is a logical classification of work on a computer system defined around a common
characteristic, such as by application or department.

A workload set is several workloads that together represent the resources used by all activities of
the systems being analyzed. Each workload set defines a different way of looking at performance.

Workloads and workload sets allow me the flexibility to view resource consumption in a variety
of ways. | can track resource consumption by application, for example, to measure how well
we’re meeting service levels and to uncover potential performance or capacity concerns before
users are affected.

For more information on Capacity Planning, visit
Copyright ©2008-2011 TeamQuest Corporation. All Rights Reserved. teamquest.com/capacityplanning
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Defining Workloads: A Drill Down Approach

Due to the nature and complexity of the environment being managed, a drill down approach
to defining workloads is appropriate. For example, a high level view of a given environment
would consist of the following defined workloads:

e QOperating Environment

Application Component 1
Application Component 2
Application Component 3

However, if we encounter either a capacity concern or a performance issue, we may need to
quickly re-characterize work into the following categories:

e Operating Environment
e Operating System

e Disk and Backup

e Network

e Security

e Application Component 1
e Application Component 2
* Application Component 3

Or perhaps

e QOperating Environment

e Application Component 1
e Application Component 2
e Application Component 2a
e Application Component 2b
e Application Component 2¢
¢ Application Component 3

| set out to see if we could meet these business objectives with TeamQuest Manager, TeamQuest
View and TeamQuest Model. Here is what | found.

Finding Answers with TeamQuest Manager and TeamQuest View

Step 1: Set-up

My research indicates that we need access to the field fullcmd. The default is for TeamQuest to
collect the first 72 characters of this field. Some of our applications have a fullcmd field of more
than 1000 characters, so we modify the collection agent to collect just the last 128 characters
of fullemd. This is done via the TeamQuest administrative interface.

For more information on Capacity Planning, visit
Copyright ©2008-2011 TeamQuest Corporation. All Rights Reserved. teamquest.com/capacityplanning
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Host: p01ceapp0s

‘TeamulIBSt,-—-—" Welcome, administrator!

Datahase: production

TeamQuest Manager TeamQuest Model TeamQuest On the Web Site Map Logout

Agent Manager : _
& loc omiioiis Edit Process-Workload Agent
System
Application Instance towarp
User Defined
Serice Agents
Alarm Policy Startup Type Automatic Edit
orklnad:olicy Command Length 126 Edit
Reduction Paolicy i i
Derived Statistic Policy Command Orientation LAST
Database Settings Extended Accounting OFF Edit
Al eieghonls Project Workload Set OFF (Requires Extended Accounting to be turned OM.)
Hardware Inventory ON Edit
Microstate CPU On Edit
Other Process on Edit
Process Accounting ON Edit
Processes Only Edit
Zone Workload Set OFF Edit
Copyright @ 2004-2006 Finished
TeamQuest Corporation.
All rights reserved.
Figure 1

TeamQuest Performance Software administrative interface allows you to make changes to information
collected by the Process-Workload Agent

Step 2: Understanding our environment and practicing workload definitions

The next step is to get a list of the most active processes and start classifying them into the
categories that we want to monitor. One of the easiest ways to do this is with TeamQuest View
and the process table.

Start with a CPU chart and then drill down into the process table.

100 4

Figure 2

You can right-click on
any area of a chart to
drill down to the process
table for more detailed
information.
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For more information on Capacity Planning, visit
Copyright ©2008-2011 TeamQuest Corporation. All Rights Reserved. teamquest.com/capacityplanning
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Once in the process table, turn on the field “fullcmd” and organize it so it appears toward
the left side of the display. This is especially important in the Unix environment where the
differentiators between processes are only found in the fullcmd field. To accomplish this, |
simply click on options and use the standard GUI to change and organize the display fields.
The resultant process tables looks like this.

R commatd logif fullznd nproc
Surmmary <hdultiz <hdultiz <hultiz 1z
1 <Other> MR <Others
2 |aha wazadmi 1Bazel /profilez/dppServerB ase?/config Production_EB anking_Cell

il pllceappld_bazel _node2 CEEMG_E_Prd_PO1ceappls_ApplicationServer_
3 |ana wazadmi 1B azel /profilez/dppServerB ase?/config Production_EB anking_Cell

iy pceappl_basel _node? CEBMG_E_Prd P01 ceappl5_applicationServer_
4 java wasadmi Bazel/profiles A ppS erverB aze?//config Production_EBanking_Cell

iy plceapplf_basel_node? CEBMG_E_Prd_P01ceappl5_applicationServer_
5 java wazadmi 1B azel/profiles A ppS erverB asel /config Production_EB anking_Cell

iy pceapplf_basel_nodel CEBMG_D_Prd_P01ceappl5_spplicationServer_
B java wasadmi 1Bazel/profiles b ppS erverB azel /config Production_EB anking_Cell

iy p ceapplf_basel_nodel CEBMG_D_Prd_P01ceappl5_applicationServer_
i |aha wazadmi 1Bazel /profilez/dppServerB azel /config Production_EB anking_Cell

iy p ceapplf_basel_nodel CEBMG_D_Prd_P01ceappl5_applicationServer_
a fefluzh rook fefhazh
9 agent rook fopt/Entercept/agent -d
10 |aha wazadmi Bazel/profilezappS erverB azel Aconfig Production_EBanking_Cell

n pllceappls_bazel_nodel CEEMGADM_D_Prd_P01ceappls_ApplicationServe
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The report shows several of the top CPU-utilizing processes are Java processes which all look
similar to each other. However, there is one differentiator. In the middle of the fullcmd string,
note that some are CEBNG_D where as others are CEBNG_E. | asked our application team
contact about this and he explained that the application is organized into “containers” and
that the containers on this server are labeled “D” and “E.” | further noted that it is important
when troubleshooting issues to distinguish between the containers. We discussed that this
differentiation would be very important in capacity planning, as well.

Before defining workloads, | find it best to test my selection criteria again using the process
table in TeamQuest View. From within the process table view, | select “Options” and then “Filter.”

i Table OptiDI'IS | Figure 5 _
s ——4 Processes can be easily
SOLARIS:Process

filtered as a tool for

Sort | Combine | Fields | Filker i Calendar evaluating a potential

workload definition.

[v Enable Filker

Cancel

_Concel |
_toob |
_ tiep |
_Advreed |
_ Cex |
_Ceadl |

Field Comparizon  Compare to

| Sustem ~| |- =] [pOlceappis
|aND | |fullemd ~| |- =]
a0 | | ) [ Ff |
[ | _ [

Apply

Help

APCEBMNG_D_Prd.*/

Advanced

Clear

Clear &l

The resultant process table view confirms that we capture just the processes we want.

‘?File Edit “iew Format Datz Tables Window Help -

ARERINALE L BLIEL =] @
Lock Filter | [£ Z A Options || | S
Dec 27, 2007 14:52:00 - 145300 B
R ow command lngin nproc tobpu potopu 8% ores maiflk pid i liozh avomem_t ttyname aroup
Summary <hultiz <hdultiz 129 02:10.08 5413 10103424 Mdh: 4 <hultiz 53 THT4RT 12732832 | <Ml <hdulti
1 jawa wiazadmi 1 00:14.21 591 1233984 CMAAE 0 16778 71 973649 14343127 wazadm
]
2 |awa wazadmi 1 Q01285 535 1219752 <MAds 1 17484 71 85h3.3 14034567 wazadm
]
3 |awa wazadmi 1 00:11.96 4.98 1213584 <MAd 1 17159 71 E349.0 1409528|7 wazadm
n

Figure 6
This process report shows only those processes that meet the filter criteria.

For more information on Capacity Planning, visit
Copyright ©2008-2011 TeamQuest Corporation. All Rights Reserved. teamquest.com/capacityplanning
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Step 3: Set up workloads

After I’'ve defined all workloads inside TeamQuest View, | find it very trivial to set these workloads
up. To start, | go to the TeamQuest administrative interface on the target server and select
“Workload Policy.”

Host: p01ceapp0s

“.Bamullﬁst,‘—"- Welcome, administrator!

Database: production

TeamQuest Manager TeamQuest Model TeamQuest On the Web Help Site Map Logout

Agent Manager Workload Set List

Caollection Agents
Service Agents
Alarrm Policy
Workload Policy
Reduction Policy 2af2
Derived Statistic Policy
Database Settings
Analysis Tools

Wyarkload set name containing: || | [Filter] [ Clear]

Add Workload Set | Change Status

Workload Set Status Workload Workload Description
Application Woarkloads Enabled Container D Container D
Container E Container E
SOLARIS Process Data
E Manager D E Manager D
E Manager E E Manager E
cibadmin cibadmin
wasadrmin wasadmin
teamguest teamguest
Example Disabled root root processes
Copyright @ 2004-2006 admin administration processes
TeamQuest Corporation. SOLARIS Process Data
All rights reserved. users USEl processes
Figure 7

Workload sets are easily created or edited via the TeamQuest Performance Software
administrative interface.

| can select standard features such as adding a new workload set, or | can click on an existing
workload to modify it.

Once in the workload set, | can add various workload definitions or modify existing ones.

For more information on Capacity Planning, visit
Copyright ©2008-2011 TeamQuest Corporation. All Rights Reserved. teamquest.com/capacityplanning
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TeamQuest Manager
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MUSL U CEEPpUD
Welcome, administrator!
Database: production

Agent Manager
Collection Agents
Semice Agents

Alarrn Palicy
Workload Policy
Reduction Policy
Derived Statistic Paolicy
Database Settings
Analysis Tools

Copyright @ 2002006
TeamQuest Corparation.
All rights resenied.

TeamQuest On the Weh

Edit Workload Set
Workload Set Application Warkloads
Source Data Type SOLARIS Process Data
Created On Tue Oct 02 18:05:33 2007
Last Update Tue Dec 18 12:29:02 2007
Set Description
Status Enabled

Container O

Cantainer E

E Manager D
Workload E Manager E

cibadrmin

wasadrmin

teamnuest
[ Finished ] [ Delete ] [ Fename ] [ Duplicats

Figure 8

You can edit a workload by clicking its name.

Below is an example of a workload definition:

AleamQuest

TeamQuest Manager

Agent Manager
Caollection Agents
Semice Agents

Alarm Folicy
Workload Policy
Reduction Policy
Derived Statistic Policy
Database Settings
Analysis Tools

Copyright ©2008-2011 TeamQuest Corporation. All Rights Reserved.

TeamQuest Model

TeamQuest On the Weh

Edit Workload Definition

Workload Cantainer O

Workload Set
Source Data Type

Application YWorkloads
SOLARIS Process Data
Description Cantainer O

Definition fullernd = f*CEBMG_D_Prd %

’ Finished ] [Delete ” Renarme ]

Figure 9
This screen shows a typical workload definition.

Site Map Logout

Edit
Edit
Add
Crder

Host: p01ceapp0s
Welcome, administrator!
Database: production

Site Map Logout

Edit
Edit

Note that the expression syntax used in the “Definition” field is identical to what we tested
in TeamQuest View. Once | have all the workloads defined, | simply activate my changes and
TeamQuest Manager applies the new workload definitions to newly collected performance data.

For more information on Capacity Planning, visit

teamquest.com/capacityplanning
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.E] wait-cou.rpt

File name: |

Files of type: lFiIes [“.rpt]

totcpu

White Paper

Figure 10

TeamQuest software provides a variety of
predefined reports for analyzing workload
activity.

Step 4: Using the workload
definitions in TeamQuest View

Now | can open predefined workload
reports in TeamQuest View.

The report shows the CPU utilization
broken down into the workloads we
defined.

swazacdmin

teamguest

OTHER

E Manzager E

—_— - E Manager [

Container E

Container O

cibacdmin

005 4008 041 404 1017 4020 1023 1026 1028 1052 1055 103s A0 044 4047 A0s0 10:53 1056 10039 1102

Figure 11
This report shows the breakdown of the workloads consuming CPU over a one-hour period.

For more information on Capacity Planning, visit

Copyright ©2008-2011 TeamQuest Corporation. All Rights Reserved. teamquest.com/capacityplanning



I then can drill back down to the process table and include “workload: Application Workloads”
as a field. Then, I click on the new column header and then click “Set.” | get the following

report.

cibadmin

commard login nproc tobepu pctopu 153 prss majflt pid pri lioeh avgn
<Multiz <Multi 136 0z:34.05 £4.11 3325080 <My a0 <Multiz 54 120757.8 12
java wazadmi 3 00:56.24 234 3953840 <My 4 <Multiz 71 51495.7 4
n
java wagadmi 3 00:47.96 19.96 3B2224 <M 1] <Multiz 71 363926 4
n
<Multiz <Multi 104 00:46.03 1316 238636 <M a <Multiz 52 85.3
<Multiz <Multiz 12 00:02.24 0493 42448 <M 75 <Multiz a3 32740z
java wazadmi 1 00:00.87 036 1122776 <M Ay a 20195 71 E0 2
n
java wazadmi 2 00:00.70 023 1088184 <My 1 <Multiz 70 w7 1
n
cibiadmin 1 00:00.00 0.00 10912 <My 1] <Multiz 56 0z

Now, | can quickly identify top CPU workload, top 1/0 workload, etc.

Another useful graph | found was the lioch, which is a pre defined workload report.
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wwazadmin

teamouest

QOTHER

E Manager E

E Manager D

Container E

Containet 0

cibacdmin

Active | |pD1 ceappls |pD1 ceappls Warkload by Workload lioch Application Workloads 12527 |1 2411340

This report allows me to easily identify which workload is responsible for high 1/0 waits.
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Step 5: Capacity Planning and Modeling

White Paper

These workloads are not only available in TeamQuest View for performance analysis, but also
are carried over into TeamQuest Model. We use TeamQuest Model for what-if analysis as part

of the capacity planning process.

s Model Description: Untitledd

LE)X]

Model Title: Selection : <12{26/2007 08:00-09:00>
Systems Active Resources Waorkloais I Passive Resources
User Motes ARAMNL Matrix Steps PRAML Matrix
System hMeasured Throughput Adjustment
MName ‘Workload Type Throughput Active Resource Environment
1|01 ceapp0s CLOSED 0.0008333 DELAY PROCESS
2|p01ceappls |Container E CLOSED 0.0008333 | DELAY PROCESS
3| p0lceappls |E ManagerD CLOSED 0.0002778 | DELAY FPROCESS
4| pllceappls |OTHER CLOSED n.0277a|DELAY PROCESS
Blp01ceappls |cibadmin CLOSED 0.0025|DELAY PROCESS
6|p0Tceappls (teamquest CLOSED 0.003056 |DELAY FROCESS
?|p01ceappls |wasadmin CLOSED 0.0005556 |DELAY PROCESS

Figure 14

TeamQuest Model allows what-if analysis on workloads.

Since these workloads are now discrete objects, | can change the rate of growth on each one

independently.

| Adjust Step Increments

Workload: Container D

Step to base changes on:

2 Step: 2

Step to start changes:

IR BT T I T A T B T B |

Step Increments
" Set All Steps to Same Yalue as Base Step

" Incremental Increases
f« Simple Percentage Increases
" Compound Percentage Increases

fo.

Percentage:

Step to end changes:

I

Cancel
Help

[~ Apply the Step Increment changes across all Workloads

Figure 15

TeamQuest Model allows users to see
the impact of growing workloads over
time.

| used this dialogue to grow the Container D
workload by 10%. | could also create a model
that moves Container D (or any other workload) to
a different server to see what the effects will be.

Copyright ©2008-2011 TeamQuest Corporation. All Rights Reserved.

For more information on Capacity Planning, visit
teamquest.com/capacityplanning
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1. Moving Forward

TeamQuest workloads allow me to reprocess previously collected data into newly defined
workloads. With this capability, we will be creating a drill-down process for workload definitions.
Right now, we run most workload definitions generically between infrastructure components
and major application components. However, if a noticeable change occurs or problem develops
in the infrastructure workload, we reprocess the data using different workload definitions to
show which technical discipline (system, storage, security, etc) needs to review the issue.

2. Hidden Gem — Input to Chargeback Systems

In order to apply this workload methodology across our server farm, a strong naming convention
is needed to identify processes and the workload to which they belong. This can be derived
from either the command or fullemd fields. Once the naming convention is in place, we can
use the performance data as input to our chargeback system because we will be able to
identify which application is driving resource utilization on a given server where multiple
applications share a common server.

3. Conclusions

Strong workload analysis is key to solving business issues in performance analysis, capacity
planning and chargeback. The ease of use and flexibility of TeamQuest software help solve
these key issues effortlessly. The key differentiators with TeamQuest that | have found are:

e Ease of use — All of the above outlined steps worked the first time | tried them and | did
not have to call TeamQuest Support for even so much as a clarification question. It is
extremely easy to implement and very intuitive.

¢ Flexibility — The ability to post process data so that multiple workloads can be applied
against the same data is key in that you never know which workload you may need to
subdivide to resolve business issues.

I have tried other performance data collection software and have found the workload
classification process in those products so cumbersome and inflexible that we abandoned
its use.

For more information on Capacity Planning, visit
Copyright ©2008-2011 TeamQuest Corporation. All Rights Reserved. teamquest.com/capacityplanning
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