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1. Introduction

This document provides information about how to use the hlOmonE /O Performance
Monitor, a Licensed Software Package available from hyperl/O LLC (and its authorized
distributors, resellers, and other licensees). It includes a brief overview of hiOmon and
its architecture, along with detailed descriptions of the various displays, control
commands and other facilities supported by the hiOmon software.

NOTE

Please refer to the hyperl/O web site (URL provided on the cover of this
document) for the latest information about hIOmon.

1.1 hlOmon I/O Performance Monitor

The following section provides a brief summary of the hiIOmon 1/0O Performance Monitor,
including feature descriptions and architecture overview.

1.1.1 Overview

hiOmon is an innovative, unique performance analysis software tool that lets you both
measure and monitor disk 1/0O operations up at the application level upon an individual,
specific file (as well as disk and process) basis. It can examine and efficiently record
the activity and performance of the file (and device) 1/0 operations associated with user-
selected files and devices.

The file and device |1/ O operation information
Traceo (of the i ndamnwd/dauralil $JUmMmarpiezeadd ohayt o mat
by hiIOmon upon an individual file, device, and/or process basis for a concise, higher-

level survey of the selected I/O activity). Both types of file and device 1/0O operation

information can be viewed (locally or remotely over the network) either in real-time

and/ or in a historical Areplayo display mode
Client, whi dsediGrmphal-Userinteace (GUI) application.

For Windows® 2003/2008, Windows 7, XP and Vista, summarized performance
information about selected 1/0 operations can also be written by hIOmon to the System
Event Log for display and notification by popular system management tools that monitor

the System EventLog. Inad di t i on, hl Omon provides sever al
t hat allow you to write the collected Al / O -
perfor mance i nformation to a #AComma Separat

spreadsheet programs (such as Microsoft® Excel), databases and other applications
(such as the MXG® Software from Merrill Consultants), so that you can easily perform
your own specific analysis upon the performance information and generate customized
charts and graphs. The fl/ O Traceodo operation i nfor mat
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hiOmon can also be exported to an XML-format file, which can be directly used by the
Al ntel E NAS Performance Tool Kito t oolSBT
Exerciser).

See Table5 - Categories of Exportable Summarized 1/0O Operation Mefocghe various
categories of summarized I/O operation metrics and /O trace operation information that
can be selectively exported by hlIOmon; this table also illustrates the robust set of I/O
operation metrics uniquely provided by hIOmon.

hiOmon additionally includes support for Microsoft Windows Management
Instrumentation (WMI). This support not only allows for control over the operation of
hiOmon but also enables broad, industry-standard access to the robust set of I/O
operation performance metrics uniquely collected by hilOmon. The hlOmon file and
device 1/0O operation performance metrics can be accessed by simple scripts (including
VBScript, JScript, PowerShell, and Perl), the Windows Script Host (WSH), Active Server
Pages (ASP), Internet Explorer, and C/C++ applications along with a variety of
management applications, such as Storage Resource Management (SRM) applications
and the IBM® Tivoli® Monitoring solutions, that leverage WMI and the Common
I nf ormati on Model (CIl M) standard. The

Br o ws e rHIML(appfication) that enables the simple use of Internet Explorer to
easily control hIOmon operation and display the real-time summarized 1/0O operation
performance metrics collected by hiIOmon. In addition, t h @IOnfion Disk I/O Ranger
Displayd HTML application provides a real-time display of the selected hlOmon

APerformance Threshol d Range Metricso f

device, file, or process/application. Please see thiOmon WMI Supporto for additional
information about the hlOmon WMI Support.

(bot h

hl Omo

or a |

hl Omon additionally provides a 0dcmpofentthatance E

lets you use the Windows System Monitor (2003/2008/XP/Vista/7) and other
performance-monitoring applications to collect, display and further process the
summarized 1/0 operation performance metrics which are observed, measured and
monitored by hlOmon. hlOmon als o includes a Acommand
component that serves as an alternate means of limited control over the operation of
hiOmon and of displaying, in a simple and efficient manner, a set of file and device 1/O
operation performance information collected by hiOmon.

The hlOmon monitoring facilities support sophisticated Alert capabilities as well.
Specific thresholds (such as maximum response time, average data transfer rate, 1/0
operations per second, etc.) can be set for selected I/O operations; upon detection of
these thresholds having been reached, hlIOmon can optionally generate a System Event
Log record (which in turn allows notification via system management tools that monitor
the System Event Log).

With these and many more features and capabilities (including benchmarking support),
hiOmon allows you to quickly, easily and effectively answer the question:

fHow fast are your files?0 E
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NOTE

Additional details about hlOmon, including datasheet, white papers, and
screenshot examples, can be found at the hyperl/O LLC web site
(www.hyperlO.conj.

1.1.2 Features

The hiIOmon I/O Performance Monitor Licensed Software supports a multitude of useful
innovative features, most of which are not available anywhere else. hlOmon provides
several unique automation features that allow specific 1/0O operation performance
information to be obtained easily, quickly and automatically. Other hIOmon features
include the ability to display selected file and device /O operation performance
information in both real-time and replay (historical) display modes, flexible Alert
notification capabilities (including System Event Log support), the ability to optionally
Aexport o | / Gummariaed BO opearation performance information, Windows
Management Instrumentation (WMI) support, Windows 2003/2008/XP/Vista/7 System
Monitor support, and extensive support for customization of hiOmon.

Beyond the functionality provided within the base hlOmon I/O Performance Monitor
Licensed Software, hyperl/O LLC offers three additional, separately-licensed feature
options:

e Thel /MO Trace Dat a Llwhicheallows yog to Eppetti display and
export I/O trace information upon an individual file or device 1/0O operation basis
(e.g., see Figure27 - hlOmon Presentation Client Replay I/O Trace Read Di$play

e T h eSunfimarized Data Licensing Optiono which allows you to collect, display and
export summarized file and device (and associated process) /O operation
performance information (e.g., see Figure 30 - hIOmon Presentation Client File 1/0O
Summary Display . These fisummari zedo |/ O operatior
are automatically aggregated by the hIOmon 1/O Monitor software component at the
very moment that it actually observes the occurrence of the 1/0 operations) are an
unigue feature of hIOmon that can dramatically reduce the overhead (including time,
effort, resources, and cost) associated with the collection, display, export, and
subsequent processing of I/O operation performance metrics. Moreover, the
Asummari zed?o I/ O operation i nf or repdcified n can
periodic basis, when the file is closed (or hilOmon detects that it has become
inactive), or upon a user-speci fi ed #fAalert threshol do (e.
operation count, a write maximum response time, a total amount of read data
transferred, etc. is detected by the hIOmon I/O Monitor). Se e al sSommiarlzed i
Performance Threshold Range Metdics s e ct i o n .

e T h eRawi Device Extended Feature Optiono which allows you to measure and
monitor disk |1/ O operation activity at the
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system for those physical di sks that are peé
Devi ce Supporto provi ded w iPerformance tMoretor b a s e
Licensed Software only supports unformatted physical devices). This option gives

you the ability to measure and monitor disk 1/O operation activity below the file

system level (so that you can actually see, for example, how much a particular

physical device contributes to (specific) file 1/0 operation performance), and can be

used with either the 1/O trace and/or summarized data licensing options noted

above. For Windows 2003/2008, Windows 7, XP, and Vista, the hlIOmon monitoring

of physi c al di sks at t he Aphysical deviceo I
performance counter support provided by the Windows 2003/2008/XP/Vista/7
APerformance Monitoro facility. hl Omo n, h o
performance metrics, supports both the 1/0 trace and/or summarized collection and

play of the HAPhysical Device Extendedo |
rs many other advanced features (e.g.,
ayo mode di s p;lthe whility torassociate physical tisk fi® n g
tions to the respective file I/ O oper
c8F(agmented File AXdAD. Operationodo Metric
Table 1 provides a brief description of the major hIOmon 1/O Performance Monitor

Licensed Software features. Those features that are included in the base hiIOmon 1/O

Perf ormance Monitor Licensed Software |icense
the "Base Feature" column. Those features that are only available through purchase of

the hl Omon Al/ O Traceabatmotltedemypi ag OYd with
Data Option" column; likewise, those features that are only available through purchase

of the hl Omon ASummari zear ®anat €dc éysiamg AXpt
"Summary Data Option" column.

NOTE

All of the features noted within Table 1 are supported by and available with both
the APersamal t Uee di Bu dicensed wrsiods & 6lOmon 1/0
Performance Moni t or Licensed Software. Pl ease ref
and Pricing I nformation Sheet 0-1Qp/6)borthec at i on (
full description of the various hiIOmon Licensing Options.

Table 1 - hIlOmon I/O Performance Monitor Features

Base I/O Trace | Summary

Feature Data Data Description
Feature . .

Option Option

Measures and monitors disk 1/0 operations
application level upon an individual, speci
basis; includes the collection of specifiec
X performance metrics (such as I/O operation t
operation starting and ending time stamp
transfer sizes and rates, random/sequential
counts, response times, queue ler(gths

Filelevel and applicatio
level perspectives
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Base I/O Trace | Summary -
Feature Feature Data Data Description
Option Option
Afout st aadahn, gletimeetm).p
. . Optionally display the accumulated perfor
Device summary optiol X metrics for all monitored files upon the same
Specify the particular files to be monitorel
additional exclusion and wildcard sel
Specific file (and capabilitiesSupport ?s also providgd that en:
process) selection X you to further restrict I/O operation m_omtq
only those particular processes/applications
of interest to you (including exclusion and v
selection options).
Support for network X Includes the ability to select files that are
attached files networattached devices/shares.
Allows monitoring of devices that are not for
( See t h eRawsDkepice Exended Hea
Raw device support X Optiofi used to me as |
partitioned/ formatte
dev ced | evel within t
Selectable types of Ability to seleeton an individual file basilse
performance metrics tc X particular types of performance metrics
be collected monitored (for example, only write I/O operat
Collect, view and ex
individual I/O operation with information suct
/O Trace recording, beginn_ing and ending date and time stamps 1
export, and display X operatlo_n, the amount of data tre_msferre\
completion status of the 1/O operation, anc
(including  optional operatiggs t e m
Loggingo).
Collect and view essential perform
characteristics of the file and device I/O |
(including the types, rate and queue lengths
I1/0 operations performed; minimum, avera
Summarized 1/O maximum response times; amount of
operation performance X transferred and data temsizes; maximum de
metrics transfer rate observed,; file size and fragmen
idle time, and more), with optional opgystérg
ABoot Loggingodo suppo
Licensing Optiono fc
this uniqgue hiOmon featur
Detection of sequential X Detect and report the percentage of seq
access access within a file on a specific file basis.
Summarized file 1/0 operation performance
on an individual, specific process basis.
Associated process performance metrics represent the com
based summarized file| X summarized file 1/0 operation performance
I/O performance metric for those specific files that were accessec
particular press. The associated account n
and the name of the process image file al
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Feature

Base
Feature

I/0 Trace
Data
Option

Summary
Data
Option

Description

provided, enabling easy identification o
respective application. Support is also provic
enables you to further restrict I/O ope
monitoring to those pddiqurocesses/applicatic
that are of interest to you.

System file cache
metrics upon an
individual file, device,
and process basis

Coll ect and view sys
and Amissodo count s, [
file accesses) for file read 1/O and writ
operations. Get actual metrics (upon an inc
specific file, device and/or process basif) |
you determine how much performance gai
particular applicati
the system file cache, the impact of &
additional system memory, etc.

Solid State Disk (SSD)
TRIM command
monitoring support

Optionallgollect (/O trace and/or summary’
export Windows OS "Manage Data Set At
(MDSA)" I/O operation performance metrice
as those pertaining to the ISV command.
Also included is the "hlOmon SSD TRIM |
Di spl ay Gad gant quicki vay t
display a selected subset of the SSBelRéd
metrics that can be captured by the hlOm
Performance Monitor.

Precision time stamps

Optionally monitor the file and device I/O opt
with the highest timing precisiapabilities
provided by the operasiygtem / processc
Accurate time stamps well belownilisieconc
precision can be supported. (Such precisi
must when dealing with high performance fi
exceed 1000 I/O operations per second).

Summar performance
metrics on a periodic,
closefile, or Alert basis

Provide summari zed
aggregatedo) perform
file and device I/O operations on a se
Asnapshoto periodic
seconds), when the file is closed (or bec
i nactive), or on an
threshold is reached for a selected file I/O oy
performance parameter).

Alert capabilities for
monitoring selected file
I/O performance
parameters

For each selected file of interest, optionally w
the occurrence of specified thresholds for s
file 1/O operation performance parameters (¢
the number of I/O operations performec
average /O Operations per Second (IOPS
maxinumoutstandingO operation queue lenc
the amount of data transferred, the maximu
transfer rate, the maximum response

Open/Create request count, and more). Suf
Asummary displayo th
performance mesriwhose thresholds have b
reached. In addition, optionally generates a
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Feature

Base
Feature

I/0 Trace
Data
Option

Summary
Data
Option

Description

Event Log record (which in turn allows noti
via system management tools that monit
System Event Log).

Very easto-use, with a
simple windovgpe GUI
displa interface

Provides t he hl Omo

component (a standard windgwesGUI display
for managing the operation of hilOmon and

the fildevel and device 1/0O performance infori
collected by hIOmon.

Simple, quick Commar,
Line Interface (CLI)

Provides an alternate means of controllir
hiOmon operation and for displaying a set |
time summarized file and device /O op
performance metrics, all from the command |

Realtime and Replay
display modes

The fildevel and device 1/0 performance sta
collected by hlOmon can be displayed by r
hl Omon APresentati on
time. Also supports writing tHevideand devic
I/0 performance information hiOmon haedct
to a disk log file for subsequent (concurrent)
by the hiIOmon Presentation Client(s). This
for repeated fArepl ay
associated with the files selected for monitc
hiOmon

Windows® Manageme
Instrumentan (WMI)
support

hl Omon includes i WM|
Windows 2003/2008/XP/Njdtaat lets you contt
hiOmonoperation and access tii®monl/O
operation performance metrics. h[CmeonNMI
Support enables broad, indsistnglard access °
hlOmomand allows you to easily retrieve, via ¢
scripts (e.g., VBScript), C/C++ applications, ¢
leverage WMI and the CIM standard, the rot
of file and device I/O operation peréermatrics
that only hiOmon collects. Plus hlOmon ir
the Ahl Omon WMI Br ow
that enables the use of Internet Explorer tc
control hIOmon operation and to displamee
summarized I/O operation performance aretr
t he hl Omon ADi sk I/
application, which can be used to display i
time the selected hl
Range Metricso for
physical device, file, or process/application

Windows Penfsance
Monitor and System
Monitor support (PerfL

hl Omon includes a Al
(PerfLib), for use under Wing06@3, 2008, XP,
and Vista that lets you use the Win
Performance Monitor, the Windows System |
and otheperformanemonitoring applications
retrieve the summarized 1/O operation perfo
metrics collected by hiOm8pecific file, devic
and process al ong-owd
performance objects are provided thyChen
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Base I/O Trace | Summary
Feature Feature Data Data Description
Option Option

PerfLib support The hlIOmonl/O operatior
performance counters can now be included
standard performance monitoring procedur
repertoire.

I BM has val i daané&uappott fo
IBM TivolMoni t ori ngo as
softwareo. -anhinckideshth
Ahl Omon | TM Intellig
integrates with the ITM Enterprise solutior
enables them to retrieve and leverage the st
I/O operation performamegrics that are unigu
captured by hiOmon upon an individual file,
and process basis.

Validated support for It X
Tivoli Monitoring (ITM)

Provides sever al i E x
trace or summarized file and device (and ass
process) /0 operatjwerformance informatior
written to a fAComma
for use by spreadsheet programs (suc
Microsoft® Excel), databases, and
applications (such MXG® Software); this C
can easily be used to perform custpewn#fic
aralysis upon the performance information
generate customized charts and graphs. The
capability is supported in both-TReal and
Replay display modes by the hiIOmon Prese
ClientAn Export File containing 1/O trace ope
informatio can also be written in the XML
input file format required by the Intel®
Performance Toolkit (NASPT) tBasitime 1/0
operation performance meficalternatively tr
I/0 operation performance metrics saved v
hiOmon File I/O Log &) also be written by 1
hlOmon Manager service to one or more
Files concurrently, including -8pg&fic Expol
Files that can be used by the Mi@a&and the
NASP¥ormat Export Files that can be used |
Intel NASPT tools

Export capability X X

Includes support for configurable options s
the automatic start of I/O performance infol
collection when the hlOmon Mawgaggyonen
begins execution. The hlOmon Presentatiol
can also be configured so that it will autom
connect at startup to specified hlOmon Mana

Configurable stap
options

Beyond basic configurabitup options, th
feature provides sup
Configurable setup easeofuse enhancement. An arbitrary nam
options, including X be assigned to a collection of hiOmon ins
support fo (i.e., hilOmon Managers) that are running
separate computer servers. This nanesergs a
AProfiled that can
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Feature

Base
Feature

I/0 Trace
Data
Option

Summary
Data
Option

Description

collection of hilOmon Managers. Using a
name, the hlOmon Presentation Client can ¢
in one step to a specific set of hiOmon Mal
particular display options that are to auttyngati
into effect can also be associated with a ¢
profile name.

Local or remote
control/display over the
network

The hlOmon Presentation Client and other
can communicate over the network wit
separate hiIOmon components (hiMamagers
and 1/0 Monitors) that are responsible for the
collection and retrieval of the file and dev
operation performance information.

hlOmon usage statistic

hlOmon automatically monitors its own usa
records detailed usagatistics that can
displayed by the hlOmon Presentation Clie
hiIOmon WMI Support and theT®keke hiIOmol
usage statistics include a variety of n
regarding when, how often and how extensi
various hlOmon components have acteally
used.

fi Cosdiegnedo

The hlOmon software installation dilese - fi
s i g (.e,digitatsigned installation files), wl
ensures that these files came from hyperl/
and protects them from alteration after pub
by hyperl / O LLC. I
Monitoro software ¢c
mode component) fvista;2 0 08 x 6 4
signedo, s theh requremente eft t
mandatory kermsbde codsigning policy
Microsoft that applies to all kewad software f(
x64based systems running Window4sta or
Windows Server 2008.

Extensive help
information

Each of the selectable items displayed witl
hiOmon Presentation Client has an associat
that provides a brief help description fc
respective itemhlOmon provides concise
information by simply placing the cursor (
pointer) overear the item for which the

information is desired. The hlOmon WMI E
also provides extensive help information, p
hiOmosspecific CIM/MOF class objects in
detailed information about each of the hi
specific classes includedirwite hIOmon W!
support.

© 20012011 hyperl/O LLC.

Pagel7of 546

November 2011



hiIOmon User Guide

1.1.3 Architecture

Designed with a flexible, adaptable, scalable architecture, the hIOmon I/O Performance
Monitor Licensed Software package is comprised of three (3) main software
components (as shown in Figure 1 - hilOmon Architecture):

1. Presentati on @asedappticatiorh Jav akE
2. Manager (an operating system service or daemon).
3. /0 Monitor (a kernel-mode filter device driver).

Each of these components is described briefly in the following sections.

Figure 1 - hIOmon Architecture

hIOmon' "

Saved performance data

Presentation Clients

o .. =30

|: I/O Monitor j Kernel

NOTE

There are hIOmon licensing restrictions as to the number of hlOmon Managers
that can be concurrently accessed by a single hlIOmon Presentation Client (and
likewise the number of hlOmon Presentation Clients that can concurrently access
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a single hilOmon Manager). Please refer to the hlOmon component descriptions
below for additional details.

Presentation Client

The hl Omon Present at-based apflicatian that provisles a stahdard a E

windows-type graphical user interface (GUI). This GUI communicates with the hIOmon
Manager to set the various control and management options of the hIOmon I/O Monitor
(such as which particular files are to be monitored and the particular types of
performance information to be collected). The Presentation Client is also used to
display the collected 1/0O operation performance information (in real-t i me or
display modes). The commands and displays supported by the Presentation Client are
descri bed Presertation Clerg €ontiiol and Display Optioffis) .

The base hlOmon license subscription fee allows the Presentation Client to access a
single hilOmon Manager at any given time. Optional hiIOmon licensing options are
available (for an additional fee) that permit the hlOmon Presentation Client to
concurrently access multiple hilOmon Managers.

NOTE

As a standard JavaE -based application, the hlOmon Presentation Client can run
on any operating system platform that
Environment (JRE) Release 1.5 or higher.

Manager

The hlIOmon Manager runs as an operating-system service (or daemon). It manages
the hiIOmon "I/O Monitor" (largely based upon control option requests from or set by the
hiOmon Presentation Client); it also transforms, records, and transfers the collected file
and device /O operation performance information to the Presentation Client. The
hiOmon Manager allows the hIOmon I/O Monitor to be much more simpler, faster and
efficient in operation.

As shown in the Figure 1 - hilOmon Architecture, the hilOmon Manager is capable of:

e Concurrently transferring in real-time mode the I/O operation performance
information that it has just retrieved from the hIOmon I/O Monitor to one or more

Presentation Clients (or hIOmon ClientComm clients, see hlOmon Command Line

Interface (CLI) hlIOmon WMI Support hiOmon WMI Browser hiIOmon Disk 1/O
Ranger Displayand Windows PerfMon/SysMon Supp{rt

e Saving to a specified disk file, the 1/0 operation performance information that it

Airepl

supp

has |just retrieved from tFiked/O log fdesio)n. | / ODh Mo

hiIOmon Manager can also concurrently save the real-time [/O operation
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performance information to one or more hlIOmon Manager Export Files along

with saving to the HWOnoreMahaged Expod §ilesh ipide ( s e e
retrieving 1/O operation performance information from a File 1/0 Log file for export

to a hilOmon Manager Export File.

e Concurrently transferring to one or more Presentation Clients in replay mode, the
I/O operation performance information that had been previously saved within a
specified disk file.

e Concurrently transferring in real-time mode the /O operation performance
information that it has just retrieved from the hiOmon 1/O Monitor to one or more
Presentation Clients and at the same time saving this I/O operation performance
information to a specified disk file (e.g., either a File I/O Log file and/or hiOmon
Manager Export File).

e The hIOmon Manager can satisfy Presentation Client requests for I/O operation
performance information in replay mode even when the hIOmon I/O Monitor is
not running.

The base hlOmon license subscription fee allows the hIOmon Manager to be accessed

by a single hilOmon Presentation Client (or other hlOmon ClientComm client, including

the hlOmonCLI, hIOmonWMI, or the hlOmon PerfLib clients) at any given time.

Optional hIOmon licensing options are available (for an additional fee) that permit the

hiOmon Manager to be accessed concurrently by more than one hIOmon Presentation
Client and/or hl Omon CilOmennCorGnoandniine: Ihtarfaca (CHl), See
fhiIOmon WMI Suppofi ,hlOmon WMI Browseii fhiOmon Disk 1/0 Ranger Displayand

AVindows PerfMon/SysMon Suppért f or additional i nformati on
ClientComm clients.

/O Monitor

The hiIOmon I/O Monitor is a lightweight component that performs the actual monitoring
of the selected file and device 1/0 operations; based upon such monitoring, it collects
the requested 1/0O operation performance information (which it maintains within memory
buffers until retrieved by the hIOmon Manager). While normally not required, hIOmon
allows you to optionally configure the size and amount of this memory buffer usage (see
fMonitor Memory ii ) .

The hlIOmon 1/O Monitor supports the monitoring of 1/0 operations concurrently at all
three levels within the operating system (i.e., at the application/file level, the physical
volume level, and the physical device level, as shown in fFigure 70 - hIOmon
Concurrent Monitoring at Three Levelso ) .

The hlOmon Manager can be configured to automatically start the I/O Monitor so that
the I/O Monitor will begin file and device 1/0O operation performance monitoring (using a
default set of selection criteria that you specify) when the hlOmon Manager is started.
As part of this automatic start of the hIOmon 1/O Monitor, the hlOmon Manager can also
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be optionally configured so that it will automatically save the 1/0 operation performance
information to speci fMoeitdrStdreupid ul t di sk fil es (

The hlOmon I/O Monitor is very efficient and introduces negligible overhead into the
overall file/device 1/0O operation (especially when compared to the time durations of 1/0
operations). It does not require any file system modifications nor does it require any
other operating system code changes.

Windows hilOmon Command Line Interface (CLI) Support Component

In addition to the three main components described above, hlOmon includes the

hiIOmonCLI component, which in conjunction with the hiIOmon Client Communication

DLL, provi des -Lindrlen tiieCrofmanmcaen dS u p l@mdn &ommani eifeer t o
Interface (CLIi f or more i nformation about the hl Omor
CLI support.

Windows Performance/System Monitor Support Components

In addition, hlOmon also includes the hIOmon Performance Extension DLL (PerfLib),
which in conjunction with the hlOmon Client Communication DLL, administers the
hl Omon AWi ndows Per f Mon/ Sy s Wiodows PerfManisysiMan . R €
Supporii f or more information about these two add

Windows WMI Support Components

hiOmon additionally includes the hIOmon WMI Support DLL (hiOmonWMI.dll), which in

conjunction with the hiOmon Client Communication DLL, provides the hiOmon

AWIi ndows WMI Supporto. The Ahl Omon WMI Br ow
included which enables the simple use of Internet Explorer to easily control hiOmon

operation as well as display the real-time summarized 1/O operation performance

metrics collected by hlOmon. I n addi ti on, hilGmbreDisk /GO Remger i
Displayo0 HTML applicati on ¢ iamealtme the seeected hiOmod i s p | a
APerformance Threshold Range Metricso for a p
file, or process/application. Re f e r hIOmon WiMI Suppoii f or mor e i nf or mat
these additional hlOmon components.

2. Getting Started

This section provides a brief overview of the hIOmon software installation process; it
also describes the basic steps that you can follow to quickly start using hlIOmon. Also
seethe Ma j o r -Trotbochepter of this document.
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2.1 Installation

The installation process for the hlOmon software is largely automated; consequently,
the hlOmon software can be installed in a mere matter of minutes.

This section provides an overview of the installation process.

The following hlOmon installation information applies to both the hlOmon software
provided on CD-ROM and to the hlOmon software provided in a zip file format (e.g., as
downloaded from the hyperl/O web site on the Internet).

When installing the zip file format, first extract (unzip) the files by simply opening the

hiIOmon software zip file (which is a self-extracting zip file) and clickingon t he AEXxt r a
button. The contents of the zip file format are the same as that of the hilOmon software

provided on CD-ROM (including the Microsoft Windows Installer files and the
Asetup.exed noted bel ow).

NOTE

The hlOmon installation information provided in this section applies to the
installation of the hlOmon software under Microsoft Windows 2003/2008,
Windows 7, XP, and Vista only.

Also note that the hiIOmon Presentation Client will run on Windows 2003/2008,
Windows 7, XP, and Windows Vista; the hlOmon Manager and hiOmon 1I/O
Monitor components also support Windows 2003/2008, Windows 7, XP, and
Vista.

The hlOmon Installer software makes use of the Microsoft Windows Installer to perform
the basic installation of the hlOmon software. This allows the hIOmon software to be
installed in a controlled, efficient manner that is compatible with the various Microsoft
Windows platforms.

NOTE

The hlOmon installer software provided on the hIOmon installation CD-ROM will
automatically install the proper version of the Windows Installer if the Windows
Installer is not found. The installation of the Windows Installer might require a
reboot of the computer system.
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The hlOmon software can require that certain pre-requisite software also be installed
upon the computer system. The Microsoft Visual C++ Runtime Libraries are an
example of such pre-requisite software. For a complete list of any pre-requisite
software, please refer to the hl Omon AReadMeo

As part of installing the hlOmon software, the Microsoft Windows Installer will
automatically issue a prompt asking you whether you wish to install the specified pre-
requisite software. If you decide not to install the pre-requisite software, then the
hiOmon installation process will be immediately cancelled and the hlIOmon software will
not be installed. Otherwise, the Windows Installer will first install the pre-requisite
software, then install the hIOmon software itself.

Also note that any pre-requisite software installed by the Windows Installer as part of
the hlOmon software installation process must be separately removed/uninstalled by
using AAdd/ Renvo vwei tFhriong rtahnes A C dJninstalliing theFhEOmenl o . f
softwar®@ f or additi onal information about the hlC

2.1.1 Installation Process

Installation of the hlIOmon software requires the following:

1. Basic installation of the various hiIOmon software components. This is performed
through the use of the hIOmon installation CD-ROM (or equivalent hlOmon software
provided in the downloaded zip file format) together with the Windows Installer.
Simply insert the hIOmon installation CD-ROM into the CD-ROM drive (or run the
Asetup. exeo, which is also present within
software) and follow the instructions upon the screen.

When you are prompted for a serial number, please be sure to correctly enter the
serial number from the CD-ROM label (or the serial number that you obtained from
hyperl/O in accordance with the licensing terms associated with the downloaded
version of the hIOmon software).

Thi s installation process for t he hl Omon
Installat i on Optionso:

ayThe AAutomatically | oad hl Omon Manager and
option is enabled by default and is a recommended option. This option requests
that step 2 below be automatically performed as part of the Windows Installer
installation process. Note that you must manually perform step 2 below if you do
not select this option.

b)The Al nvoke the hl Omon Automated Monitorin
all ows you to run the hl Omon AAUutugpnia tsecdr i Nda
as part of the Windows Installer installation process. This VBScript enables you
to easily and quickly configure the hiOmon software to monitor specific files of
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interest, to collect particular types of 1/0O operation metrics, and to export these
metrics to specific hlOmon Manager Export Files. The script also provides
hl Omon software <configuration support for

Performance Analysis Add-On 6, the fAProcess |1/ O -@p,0f or ma
the ASSD |/ O Perfor@mmncaendAntaHeg sifr BBgident e
Operation Metrics Analysis Add-Ono (qg. v. , t h-&n AsE ®morGuAdd
document for detail ed infor ma®Omod) .abo Ste e
fAutomated Monitoring Configuration Setup Scdpt ( &igute 3 AhlOmon Software
Installation Run Script Optian) f or addi ti onal i nformation.
c)The #Alnstal]l h 1 Omo n llowlyougmsimply iostall tgechlOmgnt i on a
Clients software, which incl ude Presentationh| Omo 1
Client - Control and Display Optioms)t ,h élOnion WMI Browsed  a hl@mofi
WMI Suppord , a n HlIOnmioh €@omifiand Line Interface (Cbl) support . Not

the hlOmon Manager and hiIOmon 1/O Monitor software components will not be
installed if this option is selected; consequently, you will not be able to collect I/O
operation performance metrics upon this system. However, the installed hlIOmon
Clients will enable you to access a hlOmon Manager that is currently running
upon another system so that you can control the operation of the hlOmon
software as well as access the I/O operation metrics collected by the hlOmon
software upon that system. Also note that if this option is selected, then the
options noted above will be ignored.

You can verify that the installation has successfully completed by viewing the

Windows 2003/2008/XP/Vista/7 Sy st em Event Log AApplicati on
Installer will add an entry to the Application Event Log (source: Msilnstaller) to

indicate whether the installation operation completed successfully. In addition, you
Sshould see a number of entries (with a sour
the hlOmon Service Installation program (invoked as the result of enabling the
Afautomatic | oadod option described above) wa
hiOmon software components.

2. Load the hiOmon Manager and hiIOmon I/O Monitor software components. The
hl Omon i nstallation software inclideag i it ihtey
program that is used to load these two hlOmon components as services under
Windows 2003/2008/XP/Vista/7 and then immediately start both components
executing. This wutility program also aut om
required to provi de t he 8 Wp pdpotwwesWingowe &€ Mofin /
PerfMon/SysMon Suppdit and both loads the hlOmon WMI MOF file into the WMI
Repository and registers the h1 Omo n WMI Suppohl®monDWNMI ( see

Suppori).

Note that this step will automatically be performed as part of the Windows Installer

installation process iif you | eft enabl ed t he
hl Omon 1/ O Monitor componentso custom i nstae
Otherwise, you mustr un t he @ Man uhalAmo nL oveadh atglree and | O
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shortcut (found wi t hin Ahl OmonSI1 o di
installed) to complete this installation step. Also note that on operating systems

rector

such as Windows 7, Aadmi ni st r anabled priprto vi | e g e
clicking on this shortcut. This can be done by going to the shortcut using Windows

Explorer, selecting the shortcut and then right-c | i ¢ k , sel ect the HAPTr
option, click on the ACompati bi lrogranyasart ab , a
administratoro checkbox wunder 't he -clickPoni vil eg

the shortcut to run the shortcut.

The Windows 2003/2008/XP/Vista/7 Sy st em Event Log dambep!l i cat
viewed to see the results of the hIl Omon 0Se

( s edOmin Service Installation Utilityfi ) Y.ou should see a number of entries (with

a source of Ahl OmonSI 0) t hat i ndicate whet

program (which was invoked as the result of clicking on this shortcut) was able to
successfully install and load the various hIOmon software components.

3. Installt he Sun JavaE Vi r t ulfayou ilkad tb use ¢he KIAMOM)

Presentation Client (which is a Java application), then the computer upon which you
run the hlIOmon Presentation Client must have the Java Runtime Environment (JRE)
Java Virtual Machine (JVM) i nstall ed
particular JRE JVM version required). Note that the JVM is only required by the
hiOmon Presentation Client; the hlOmon Manager, the hIOmon I/O Monitor and the
hiIOmon WMI Support components do not require the JVM to execute. If you do not
use the hlOmon Presentation Client or already have the required JRE JVM version
installed, then you do not need to perform this step. If you do need to install the
JVM, then you can download the latest JVM from the Sun Java web
(http://www.java.com/).

Installation Default Settings

Please note that the installation process outlined above sets the following defaults:

1. The hlIOmon Manager is installed and configured such that it will automatically be
started each time Windows 2003/2008/XP/Vista/7 starts (i.e., the hIlOmon Manager
service AStartup Typeod is set to fAauto

2. The hiIOmon Manager is configured to automatically start its associated hiOmon 1/O
Monitor whenever the hlOmon Manager itself is started. This default setting can be

(see t

mat i c O

changed by means of the hl Omon NbnitersSartupia t menu Cl i

display (see Figure 11 - hIOmon Presentation Client Monitor Staip Options Display,

the hl Omon CLI (see t he PSranweter/Descriptiofts) e o0t et i

hl Omon WMI B r Modifyfe)y, (®sreet iie hl Omon WMI
Manager c | BhiGnson Qompoaenis)ii.

As part of starting its associated hiIOmon I/O Monitor, the hIOmon Manager will also:
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(a) Activate the collection of I/O operation performance information by the hiOmon
I/O Monitor. Note, howe v e r , tDiefautt FillerdSeldttionfiwill be loaded nor
will any Filter Selecti on b e p a toackFilterSedeetieniify t o t he hl Omo
Monitor as part of this hlOmon /O Monitor startup process (unless the Infioke

the hilOmon Automated Monitoring Configuration Setup scripti  opti on i s us
create and load a Filter Selection as part of the hIOmon software installation
pr oc es Custos énstalldiion Optionsi above) . Consequent |\

operation performance information will be collected by the hIOmon 1/O Monitor

until a Filter Selection is subsequently loaded by the hiIOmon Manager; note
again that a Filter Selection can be created/loaded as part of the hlOmon
software 1install anvioke the hpOmoncAutemated Monitoringe i
Configuration Setup scripti  opti on i s sel ected.

The hlOmon Presentation Client can be used to change these default settings.

Us e tMbngor Startupi menu di splay to specify whet|
operation performance information by the hIOmon I/O Monitor is to be activated

by the hIOmon Manager when it automatically starts its associated hIOmon 1/0O

Monitor; use the Filters menu display (see Figure5 - hiIOmon Presentation Client

Filters Display t o s et def aul t status toDdaultpartic
Filter Selectionfi ) .

Note that the hl Omon CLI (see the AStop/ di
u n d Param@ter Descriptiofis) , the hl Omon WMddifyBy owsert s
hl Omon WMI Support (see t he h | [@@mmwm Ma n a
Component8 and the Filter 3©maOperatonal Elemarfit)s u n d «
can also be used to change these default settings.

(b) Activate saving I/O operation performance information retrieved from the hIOmon
Il / O Monitor to a def &iel/® Logfilesiie) .1 / ONoLtoeg, fhiolwe
that until a Filter Selection is subsequently loaded within the hIOmon 1/O Monitor
by the hilOmon Manager, there will be no actual I/O operation performance
information that can be collected to be saved (since the hiOmon I/O Monitor will
not yet be collecting any 1/0 operation performance information; see (a) above).
Regardless, the name of the default File 1/O Log file will be set to
ASampl eAutoCfglnitFilel Ol ogbo.

The hlIOmon Presentation Client can be used to change these default settings.
Use the Monitor Startup menu display to specify whether the hIlOmon Manager is
to automatically save the 1/O operation performance information to a File 1/0 Log
file. Use the Start/Stop Monitorsubmenu display (see Figure 34 - hlOmon
Presentation Client File I/O LoBile Options Display to specify default status to a
particular File I/O Log file; you can also use the Start/Stop Monitomenu display to
start/stop the hlOmon Manager from saving the /O operation performance
information to a (particular) File 1/0 Log file.

Note that the hlOmon CLI (see the AS
fi

op/ di
u n d aram@ter Descriptiofis) , t he hIBOmowrs e WMd(ifgie)e, t h

t I
or e
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hl Omon WMI Support (see t he hl OhGmon | / O |
Componen8 and the File |/ hOmand@pefatiohat Elemeérftgs s u n «
can also be used to change these default settings.

(c) Enable highest-precision time duration recording within the hIOmon 1/0O Monitor
( s e Enable/Disable Highest-Precision Time Duration Recordingii f or mor e
information about this option). The hlIOmon Presentation Client Monitor Startup
menu display can be used to change this default setting; the Start/Stop Monitor
menu display can be used to disable highest-precision time duration recording.
The hl Omon CLI ( shel ee 0t haen diit SitSotpa/rati/ssaet / act i v
fParameter Descriptioiis) , t he hl Omon WWbHifyiB)r,o wesre rt h e erel G
WMI  Support (see the hl Omon Manadgmonand |/
Component8 gan also be used to change these settings.

Pl ease refer to the AReadMeo file that 1is ins
directory (as part of step 1 of the installation process outlined above) for specific details
and the | atest news about the hl Omon instal/l
provided in both text (.txt) and PDF (.pdf) file formats. In addition to installation step-by-
step directions and other installation requiren

and brief description of all the files and directories installed as part of the hiIOmon
software installation process.

2.2 Quick Start

Af ter the hl Omon software has beeinnstalatienc es s f u
Process ) , you can perform t hertusimlhlOmomi Quick-steet si ¢ st
instructions are provided for:

1. T h eAutédmated Monitoring Configuration Setup Scripto , which can opti
invoked as part of the hlOmon software installation process.

2. Using the hlOmon Presentation Client to display "real-time" /O operation

performance information for S&tepbyesStepUsihg fi | es
the hlOmon Presentation Cliént ( Thg & elc Pressntatiom Client -
Control and Display Optiofis pr ovi des additional det ai | s

hiOmon Presentation Client menu commands for controlling hiIOmon and
displaying the 1/0 operation performance information).

3. Using the hlOmon WMI Browser ( s e Bteply-Step Using the hlOmon WMI
Browsefi) pr ow itdlreed Ml Omon WMhIOn®no WMI&upporfi () s e @ hii s
Aqusthkrto approach makes wuse of the hl Omot
hiOmon Presentation Client.

2.2.1 Automated Monitoring Configuration Setup Script

The hl Omon AAutomated Monitoring Configuratio
can use to easily and quickly:
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1. Create and activate a new Filter Selection that specifies the particular files that you
want monitored by hIOmon along with the respective types of I/O operation metrics
to be collected by hiIOmon.

2. Optionally define and activate a new hiIOmon Manager Export File to which selected
I/O operation metrics of interest can be automatically exported.

3. Configure the hiIOmon software in accordance with the hiIOmon Add-Ons; that is,
perform both steps above as required and a
I/O Performance Analysis Add-On 0 , the AProcess |/ O Perfo
Onot,he ASSD 1/ O Perf or-aaotchee AinFarlaygsmesnt &dd
Operation Metrics Analysis Add-On,0 o t he Al nt el NAS Per f
(INASPT) Support Add-On.o

PP
r
Fi

Pl eas e FisteEcountdi ( wi t hNManj otr h-@fioHiliswc hapt er ) for a
description of the Fil tEeortingteell/® Operation MetriasS1 enr | ar
a high-l ev el explanation of the hIl ObDisplayinytel®ger EXx
Operation MetricB s ect i on for t he \eaforidsplaging the 1/® on s a
operation metrics collected by hl Oio bser Pl ea
Gui deo document for detail ed i nOo s ageaeral on ab
tutorials (whtibgstep insiract ude o istepenshot s) are a
viewing, either online from the hyperl/O web site (URL provided on the cover of this
document) or t he Ahl Omon Hel po ht mi documen
software package.

The hl Omon AAut omat ed Monitoring Configurat:.
means by which you can create a simple Filter Selection (which, moreover, will be
automatically loaded/activated) along with one or more hilOmon Manager Export Files to

which the 1/0 operation metrics collected by hIOmon will be exported in real-time and

within a CSV-file format (or INASPT format).

What the Script Does

As s h o Wwigurekon bie |l o w, the hl Omon AAutomated Moni
Scri pt 0 thp followirig Basis hlOmon software configuration setup options:

1) Device and File 1/ 0O Performance Analysis (
File 1/0 Performance Analysis Add-On 0 ) .

2) Process |l / O Performance Anal ysi s (i n supr
Performance Analysis Add-On 0 ) .

3) SSD I/ O Performance Analysis (in support o
Analysis Add-On 0 ) .
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4) Fragmented File /O Performance Metrics (in support of the hIOmon
AFragmented File |/ O Ope®@mad) on Metrics Ana

5 1 nt el NAS Performance Tool kit (in support
Toolkit (INASPT) Add-On 0 )

6) Custom Setup (which enables you to create/activate a new Filter Selection and
optionally define/activate a new hIOmon Manager Export File based upon limited
input parameters).

Figure 2 - hlOmon Automated Monitoring Configu ration Setup Options

X|

Il hIOmon Automated Monitoring Cc urat

Please enter the requested configuration setup

Option:
1 = Device and File |/0 Performance Analysis Cancel I

2 = Process |/0 Performance Analysis

3 =55D I/0 Performance Analysis

4 = Fragmented File | /0 Performance Metrics

5 = |ntel NAS Performance Toolkit

6 = Custom Setup

Is

Thefirstfveconf i gur ati on setup options are di SCUSS:¢
On User Guideo document .

The ACustom Setupod configuration setup option

1. Enables the creation (and limited modification of an existing) Filter Selection,
including the specification of the:

a. Name of the Filter Selection;
b. One or more Filters (representing the full file path name of a file or files that
are to be monitored by hiIOmon), and for each Filter:

i. Whether the respective File(s) are to be excluded;
i. The time period associated with the 0
n

the File | pebodiSsummeayi yofiti on f or mor e i

iii. The types of I/O operations to be monitored (Read, Write, Read/Write,
Read/Write/Control);

iv. Whet her an Al / O Traceo is to be coll e
t h O Tiace Data Licensing Optioni f or mor e i nf or mati ol

v. Whether Physical Device Extended Metrics are to be collected for the
file(s), and if so, whether an Al /O Ti
be col | ectkhygsical DevRe &xtertled Metricsii for mor e
information.
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Note the following:

e.

This script supports the creation/modification of a single Filter Selection.
This script automatically requests
exclusions).

This script automatically creates a Device Summary Filter requesting
ASummar yo met same ttme pepian asis ds ¢hat specified for the

i Summas

associat ed F Ddviee Semmaryiie rf;ors eneorfie i nf or mati o

If Physical Device Extended Metrics are requested, then this script
automatically:

I. Generates a Filter for the associated physical device volume, with this

Filter requesting A Ssamenine pedod asethiatr i ¢ s f

specified for the associated File Filter.

ii. Configures the hlIOmon 1/O Monitor so that it is started as part of the
operating system boot start.

iii. Configures the hiOmon I/O Monitor to attach at boot start to physical
devices volumes for which Physical Device Extended Metrics have
been r equeNdniodStartupfe ea rdRawv DevicefExtended
Featuren f or mor a. i nformati o

Makes the named Filter Selection the default Fi | t er S e | Betadlti

Filter Selectionn f or more informati on.

2. Enables the creation of one (or more) hIlOmon Manager Export Files:

a. The Export Files can be specified to include either I/O Trace or Summary

b.

C.

export metrics;

A request for AALLO metrics can be
metrics can be specified/added individually;

In addition, the script makes all of the created hlIOmon Manager Export Files
considered as default Export files (so that the hlOmon Manager will
automatically begin saving the requested export metrics to these Export files
when the hlOmon Manager is started; note that the hlIOmon Manager is also
automatically configured by the script to perform this hlOmon Manager

on; S

speci

Aut oSt art Mgnitor Stantupii sfe@r imor e i nf or mation) .

3. Automatically loadst he named Fi | t e LoadSHdtér Selectiordin (i § e en ofi
Physical Device Extended Metrics were requested (or if requested, but all respective
Physical Device volumes have already been attached by the hIOmon 1/O Monitor
when the hiIOmon I/O Monitor was boot started); otherwise, a message is issued
indicating that the system must be rebooted so as to complete the requested Filter
Selection configuration.

The newly created hIOmon Manager Export File(s) will also be activated if the Filter
Selection is loaded (so that the hIOmon Manager will immediately begin
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saving/exporting to the Export File(s) those metrics that it subsequently retrieves
from the hiIOmon 1/O Monitor).

Figure 3 - hlOmon Software Installation Run Script Option

ji hIDmon -0 x|

M
Custom Installation Options @'\

Fleaze zelect which features actions that you want perfarmed ag part of thiz installation process;

¥ Automatically load hi0mon Manager and Hl0mon /0 Monitor components [recommended)
¥ Invoke the hl0mon Automated Monitoring Configuration Setup script

[ Inztall lIOmen Clients only [MOTE that the options above will alzo be ignored)

Cancel ¢ Back Mext =

How to Run the Script

The hliOmonfi Aut omated Monitoring Configuration

1. Optionally as part of the Windows Installer installation process for the hIOmon
softwar e. Si mply check t he Al nvoke
Configuration Setup €f€asitpmolaobéeakbaki on
that is shown as part of the installation process:

S e e tinkoke thie hIOmon Automated Monitoring Configuration Setup scriptf
Custom Installation Option for more details.

2.By clicking on tYh erogiins¥ ¢i@mon i SGeting tStarted

HeIpY hl Omon Automated Monitoring Configurat

added to the Start Menu by the Windows Installer as part of the hIOmon software
installation process).
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The hl Omon AAutomated Monitoring Configuratioc
same directory within which the other hlOmon WMI Support VBScripts reside. Please

see t heel Ifaltnisothn 0o section of the hl Omon ReadMe
these VBScripts reside within the hIOmon software installation directory.

In addition, a detailed, step-by-st ep gui de ( cal |l ie GettifighSta@tho n F A(
Hel po) r e g @ rud thia scriphi®also provided in html format and is included
among the hl Omon AFAQsoOo found within the hl Om

Considerations

Pl ease note the following regarding the hl Om¢
SetupScri pt o:

1.1l n many ways, the hl Omon AAutomated Monitori
to automate the various steps that you would otherwise manually perform to setup a
Filter Selection and hlIOmon Manager Export Files (as described, for examples, in
t he f olStepbywbtepgUsing the hlOmon Presentation Client a istepbyiStep
Using the hIlOmon WMI Browsér s ecti ons) .

Note, however, that this VBScript provides for a more limited Filter Selection; the
hiOmon Presentation Client and/or hlOmon WMI Browser can be used to create a
more specific Filter Selection as required.

2. The Filter Selection options that you <can
MonitoringCon f i gur ati on Setup Scripto are restrict
Li censed Fe deature apsonsi s a a Beétured i) . For exampl e,
Selection option to coll ect iiotsupportddroymthee 6 ope
scr i ptl/OiTrhce Datad.icefising Optioni i s not | i censed.

3. The hIOmon WMI Support provides additional VBScript examples that can be used
to perform solely a particular configuration function (e.g., to just create a hiOmon
Manager Export File). P| e a s eVBSceptsaniplesdo f or mor e i nfor mat.

2.2.2 Step-by-Step Using the hlIOmon Presentation Client

To display "real-time" 1/O operation performance information for a set of files that you
select, simply perform the following steps:

1. Start the hlOmon Presentation Client. Us e t he ihl Omon Present

shortcut (i . e. , t heY W@®oo ¥rRmMmssent ation Cliento m
accessible t hrough t he Wi ndows desktop nSt
Presentation Client program. You can also simply double-click on the
"hIOmonPC.jar" file (located within the directory where the hiIOmon software was
installed) to start the hiOmon Presentation Client program. Please see the hIOmon
Presentation Client FAQs (available through the hIOmon Help facility) if you
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encounter any errors trying to start the hlOmon Presentation Client.

When the hlOmon Presentation Client is first started after the installation of the

hl Omon softwar e, the APresentation Client C
described b ePresentatiom rCtieatr Configuration Initializationo ) wi || be
performed by the hlOmon Presentation Client
Client Configuration I nitializationowill proces

automatically connect to the hIlOmon Manager upon the same computer where the
hiIOmon Presentation Client is running.

To connect to a particular hlOmon Manager upon some other computer, select the

fMManager Access0 t ab u n deYr Setup @ptichsE shénd item from the main

(initial) hIOmon Presentation Client display window. Connect to the desired hIOmon

Manager by entering, within the "Selected hlIOmon Manager" box at the top of menu

display, the name (or IP address) of the particular computer server upon which the

desired hilOmon Managerisrunning. Be sure to hit the fAenterod
after y ou have typed the name (or I P addr
Ma n a g e r -dowrdhoxa pA message box will pop up indicating that the hIOmon
Presentation Client is trying to connect to the selected hlIOmon Manager. (As an

added convenience, you can connect to a particular hlOmon Manager using any of

the hilOmon Presentation Client menu di spl ays t hat feature a
Ma n a g e r-gowrdbox). p

NOTE

The hlOmon Presentation Client supports the connection to more than one
hiIOmon Manager concurrently. You can enter the name of another server
within the fASel ect béaif ol @anbto coivhach @ ghe r ¢
hiOmon Manager running upon that server. The maximum number of
hiOmon Managers to which a particular hlOmon Presentation Client can be
concurrently connected is dependent upon the licensed options of the
hiOmon Presentation Client and hiIOmon Manager components.

Al so note that you can set up a fAprjofil ed
Client will automatically connect to one or more specified hlOmon Managers
when the hlOmon Presentation Client is started. S e eProfilei f or mor e
information about this ease-of-use feature.

(You can also disconnect from a particular hlOmon Manager by using the

iDi sconne@t i oowavithin the same fiManaYer Acc
Setup Options” menu item. First select the desired hIlOmon Manager within the

ASel ected hl Omon Manager 0 box thenclicknethet op of
ADi sconnect nowo option, followed by clickir
menu display. A message box will pop up indicating that the hIOmon Presentation

Client is trying to disconnect from the selected hlOmon Manager.)
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2. Select the particular files that are to be monitored. Select the "Edit Y Filters" menu
it em FKiergie . i Files that are to be moooght or ed
the use of a AFi At é&Fi BekecSeberocti ono consi
names representing the particular files to be monitored (or specifically excluded from
being monitored) by the hlIOmon I/O Monitor. Each of the individual file path names
is considered to be a "filter". That is, each file path name represents a filter in that
the hiIOmon 1/0O Monitor will match the name against the 1/0 operations it observes
to determine whether the 1/0 operation is to be monitored (i.e., whether 1/O operation
performance information is to be collected for the 1/0O operation, and if so, the type of
performance information that is to be collected). An asterisk ("*") can be used as a
wildcard character in the specificati on of t he f il e patBesureame ('t

that the associated devi c diltdreExamiplesii if D re steeree d

examples of Filter definitions.

The ASampl eAutoCfglnitFilterso Filter Select
of the hIlOmon software. When the hIOmon Presentation Client is first started after
the installation of the hIOmon software and you retrieve a Filter Selection (normally

t he ASampl eAutoCfglnitFilterso FiGettglter Sel ec

Selectionfi  mueoption, the hIOmon Presentation Client will automatically apply the
filter settings specified within the Filter Selection to all lettered drives currently

accessible by the Al ocal hosto (described be

You can add a new filter to the Filter Sel ecti on by <c¢clicking on t
the bottom of the menu display. Doing so will pop up another window in which you

can specify the particular file name (or path) to be monitored (or excluded from being
monitored). If the selected hlOmon Manager is running upon the "local host" (that is,

both the hIOmon Presentation Client and the selected hIOmon Manager are running

upon the same ¢ omput "ebotion willtagpeanwhiah will Bliove yois e é

to specify the particular f i |l e name by means of a standal

box. AddFiteeinh if or more i nformation).

After you have added a new filter to the Filter Selection, click on the various check
boxes and the "Include" or "Exclude" buttons. These check boxes and buttons are
used to specify the type and level of detail that you want collected for the selected
filter. Files that represent "exclusion” values are highlighted in BOLD within the Filter
Selection display.

You can change the file/path name associated with a particular filter by clicking on

t he ARename o0 RénanetFitel )( soere nfake a copy of a sp
associated Fil CopyFilt®@p) i oy se i istebkeée MgCopy o6 butto
which are located near the bottom of the menu display. To remove a filter from the

"Filter Selection" list, simply select the respective filter within the "Filter Selection”

display boxandc |l i ck on t he " ReRemweFiterbut t oRI ¢ase be
to remove any filters that represent floppy, CD, or DVD lettered drive paths

(otherwise you will get an error message when the hilOmon I/O Monitor tries to
ALoado t he LdadHiter8alestipni3 e e i

© 20022011 hyperl/O LLC. Page34of 546 November 2011



hiIOmon User Guide

Alsobesur e to click on eidhamditdre e afids e 0mn
as regards the type of information to be collected by the hiOmon I/O Monitor
(otherwise, no performance information will be collected by the hiOmon 1/O Monitor

for the respective filter). I f you choose t
the fAOptions/ Alertso button (which is | ocat e
and select the particular type of summary information that you want collected for the

respective filter; also make sure that you
the AOptions/ Alertso menu displays so that

actually included as part of the selected filter.

NOTE
The ATrace Recordso and the fAl/ O Summaryo o
if the respective Licensing Option has been purchased.

After you have added/modified your filters as desired and are satisfied with the

"Filter Selection", click on t IWeFiilStaerresdo bme nt
display. This will cause the selected Filter Selection to be saved at the selected
hiOmon Manager; you can then subsequently retrieve this Filter Selection from the
respective hl Omon Manager through wuse of th
ASaveo button near tlap)e top of the menu disp

|l f you want your new AFilter Sel elesuredno t o
click the fAMake Defaulto button (be sure toc
newly <created Fi |l De&ault F8ter ISdectionfio f)o.r m®ee i nf or

about the default Filter Selection.

Finally click on the "Load" button near the top of the menu display. This will notify
the selected hIOmon Manager that it is to pass the selected Filter Selection down to
its associated hIOmon I/O Monitor. Consequently, the selected Filter Selection will
subsequently be used by the hiIOmon 1/O Monitor when I/O monitoring is activated
within the hiOmon 1/O Monitor.

As a result of the Installation Default Settings (see item 2), the hlIOmon Manager will

normally have automatically activated the collection of I/O operation performance

information by the hiOmon I/O Monitor when the hlOmon Manager is started. If you

need to manually activate the collection of I/O operation performance information by

the hlOmon 1/O Monitor, select the hlOmon Presentation Client "Actions Y

Start/ Stop Monitor" menu it enstothe@Gdhioftke on t h
Al / O Data <col | ect i oStat/Stepttree thiOmon O BignitoaData ( s e e 1
Collectionii ) to immediately enable/activate the collection of 1/O operation
performance information by the hIOmon 1/0O Monitor.
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NOTE

The Filter Selection that is currently loaded within the selected hlOmon /O
Monitor, if any, is shown in BOLD within the Filter Selection drop-down box
located near the top of the menu display.

Also note that, depending upon the number and type of files/devices selected to
be monitored (along with the actual amount of associated I/O activity), the
guantity of 1/O trace information collected by the hlOmon 1/O Monitor can
become quite large (and so overwhelm the ability of the hIOmon Presentation
Client to display so much 1/O trace information in the "real-time" display mode).
Accordingly, we advise that y ou use di scr
Recordso filter option and that you (lat | ea
of files that are not highly accessed. (The more advanced features of hiIOmon,
such as the support for #Areplayo mode and
Monitor me mo r y ManitoaMeenory@i ¢y , v.d,o fml |l ow you to
capture, if necessary, the entire 1/0 Trace information for highly accessed files).

3. Display the 1/0O performance information collected by the hlOmon I/O Monitor.

Select the "View Y RealTimel/ O" menu iReakTime (Bee AYou can f
select either (or both) the "I/O Operation Trace" option (for I/O trace information

regarding each individual 1/0 operation associated with the selected files) or the "I/O

Summary" option (for a higher-level summary of the selected I/O operation activity,

with the type of summary information dependent upon the particular /O Summary
Options/Alerts that were previously specified for the selected Filter Selection).

The "I/O Operation Trace" display shows the collected I/O trace information within a
tabular format. You can customize this table by clicking on the "Table Options"
button.

To start the selected hIOmon Manager's retrieval of the collected 1/0 performance
information from its associated hiOmon I/O Monitor, you must click on the "Start"
button at the bottom of either the "I/O Operation Trace" or the "I/O Summary" menu
display. This will cause the selected hilOmon Manager to transfer the 1/0O operation
performance information from the hlIOmon I/O Monitor to the hIOmon Presentation
Client. You can at any time stop this retrieval of "real-time" I/O operation
performance information from the hiOmon I/O Monitor by clicking on the "Stop"
button at the bottom of the menu display. Note, however, that this only stops the
retrieval process; the hlOmon I/0O Monitor will continue to monitor for I/O operations
to the selected files/devices and collect the associated performance information (use

the "Actions Y Start/Stop Monitor" menu to explicitly stop this data collection activity
by the hIOmon 1/O Monitor).
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NOTE
The 1/O trace performance information is available for display only if you selected
the ATrace Recordso option for the 2Fjilter
above; similarly, the I/O summary performance information is available for
di splay only if you selected the dAal/ Q® Summ:

as described in step 2 above.

Al so note again that the @ATr aapeonsRvdlontyrids o an
be available for use if the respective Licensing Option has been purchased.

That's it. Getting started with hIlOmon using the hIOmon Presentation Client to view the
"real-time" performance information for selected 1/0O operations is as easy as:

1. Starting the hIOmon Presentation Client.

2. Selecting the particular 1/O operation activities/metrics of interest and starting
their collection.

3. Viewing the corresponding I/O operation performance information in the format
that you like.

Presentation Client Configuration Initialization

The hl Omon Presentation Client features supp
Configuration | ni t firgstartedatfter tbennstallation oMHe dl@mont i s
software, the hIOmon Presentation Client automatically configures several of its control
options to default val ues. Specifically, as
Configuration Initializationd, the hl Omon Pre
1. Creates a new Profile with the nameofoifl efisSoa

provide a means by which you can configure the hlOmon Presentation Client so that

it will automatically connect to one or more specified hlOmon Managers when the

hl Omon Presentation ®dfilefenftori smortearitrefdgr matei ¢
ease-of-use feature);

2. Activat es t he newly created ASampl eAut oCf
subsequent configuration options that can be associated with Profiles will be
associated with the ASampl e AwfileoActivatiorini £ &r of i
more information);

3. Adds the computer npame ¢f. eéhe fihecabmé of t
which the hlOmon Presentation Client is currently running) to the
ASampl eAutoCfglnitProfiled Profile, along wi
hiOmon Presentation Client to automatically connect to the hiOmon Manager at the
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