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Preface

Quantum® DXi™ Advanced Reporting 2.3 provides performance data
logging and visual reporting and graphing features for Quantum DXi™-
Series systems. DXi Advanced Reporting is pre-installed on all new DXi
systems.

For DXi systems prior to DXi 2.3, DXi Advanced Reporting is available for
download. For information regarding version compatibility, software
downloads, and upgrade and installation procedures, refer to the DXi
Advanced Reporting Release Notes and User’s Guide associated with
your DXi system on the Quantum Service and Support site:
http://www.quantum.com/ServiceandSupport/Index.aspx

Under Select Your Product, select Disk-Based Backup Products
and navigate to the support page for your DXi system: click the
Diagnostics tab for software or the Documentation tab (navigate
the Filter Documents by DXi Software Version drop-down to DXi
Advanced Reporting).

This guide introduces DXi Advanced Reporting and discusses the
following topics:

* Navigation

* Reports

This guide is written for DXi operators and system administrators.

Quantum DXi Advanced Reporting User’'s Guide Xi
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Document Organization  This guide contains the following chapters:

e Chapter 1, DXi Advanced Reporting Introduction provides an
overview of the features of DXi Advanced Reporting.

e Chapter 2, DXi Advanced Reporting Navigation describes how to
access and work with the Web-based user interface of DXi
Advanced Reporting.

* Chapter 3, Advanced Reports describes how to view and interpret
the available performance reports.

* Glossary provides definitions of technical terms used in this
document.

Notational Conventions  This manual uses the following conventions:

Convention Example
User input is shown in bold font. ./DARTinstall
Computer output and command ./DARTinstall

line examples are shown in
monospace font.

User input variables are enclosed in | http:/<ip_address>/reports/
angle brackets.

For UNIX and Linux commands, the | ./DARTinstall
command prompt is implied. is the same as
# ./DARTinstall

File and directory names, menu /data/upload
commands, button names, and
window names are shown in bold
font.

Menu names separated by arrows Utilities > Software
indicate a sequence of menus to be
navigated.
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The following formats indicate important information:

Note: Note emphasizes important information related to the main
topic.

Caution: Caution indicates potential hazards to equipment or data.

WARNING: Warning indicates potential hazards to personal safety.

Related Documents The following Quantum documents are also available for DXi Advanced
Reporting and DXi systems:

Document No. | Document Title Document Description
6-67539 Quantum DXi-Series | Describes information
Release Notes specific to the current

release of DXi Advance
Reporting software.

6-67612 DXi V-Series User’s Describes the operation
Guide and administration of the
DXi V1000 and DXi V4000
virtual appliances.

6-67092 Quantum DXi4000 Describes DXi4500,
User’s Guide DXi4600, and DXi4700
operation and
administration.

6-67199 Quantum DXi6000 Describes DXi6500,
User’s Guide DXi6700, and DXi6800
operation and
administration.

6-67205 Quantum DXi8500 Describes DXi8500
User’s Guide operation and
administration.
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Contacts

Getting More
Information or Help

Quantum.
Global Services

Xiv

For information about contacting Quantum, including Quantum office
locations, go to:

http://www.quantum.com/aboutus/contactus/index.aspx

StorageCare™, Quantum’s comprehensive service approach, leverages
advanced data access and diagnostics technologies with cross-
environment, multi-vendor expertise to resolve backup issues faster and
at lower cost.

Accelerate service issue resolution with these exclusive Quantum
StorageCare services:

* Service and Support Website — Register products, license software,
browse Quantum Learning courses, check backup software and
operating system support, and locate manuals, FAQs, software
downloads, product updates and more in one convenient location.
Benefit today at:

http://www.quantum.com/ServiceandSupport/Index.aspx

* eSupport — Submit online service requests, update contact
information, add attachments, and receive status updates via
e-mail. Online Service accounts are free from Quantum. That
account can also be used to access Quantum’s Knowledge Base, a
comprehensive repository of product support information. Sign up
today at:

http://www.quantum.com/osr

* StorageCare Guardian — Securely links Quantum hardware and the
diagnostic data from the surrounding storage ecosystem to
Quantum's Global Services Team for faster, more precise root cause
diagnosis. StorageCare Guardian is simple to set up through the
internet and provides secure, two-way communications with
Quantum'’s Secure Service Center. More StorageCare Guardian
information can be found at:

http://www.quantum.com/ServiceandSupport/Services/
Guardianinformation/Index.aspx

* DXi Advanced Reporting Essential Training (online self-paced
course) — This free online course provides information on how to
install/lupgrade software, navigate the GUI, work with time ranges,
and interpret reporting data. To access the online course, go to

Quantum DXi Advanced Reporting User’s Guide
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http://www.gquantum.com/ServiceandSupport/Index.aspx, select

your DXi system, click Documentation, and select DXi Advanced

Reporting Essential Training.

For further assistance, or if training is desired, contact Quantum

Customer Support Center:

United States

Toll Free: 1-800-284-5101
Toll: +1-720-249-5700

Europe, the Middle East, and
Africa (EMEA)

Toll Free: +800-7826-8888
Toll: +49-6131-3241-1164

Asia and Pacific (APAC)

Toll Free: +800-7826-8887
Toll: +603-7953-3010

For worldwide support:

http://www.quantum.com/ServiceandSupport/Index.aspx

Worldwide End-User For more information on the Quantum Worldwide End-User Standard

Product Warranty Limited Product Warranty:

http://www.quantum.com/pdf/QuantumWarranty.pdf

Quantum DXi Advanced Reporting User’'s Guide
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Chapter 1
DXi Advanced Reporting

Introduction

This chapter introduces Quantum DXi Advanced Reporting and contains
the following sections:

e About DXi Advanced Reporting

* Logging Database

¢ Performance Impact

e Date and Time

About DXi Advanced Reporting

Quantum DXi Advanced Reporting works with all DXi-Series disk backup
systems. DXi Advanced Reporting combines comprehensive
performance data logging with powerful visual reporting and analysis
tools to help you identify potential problems and optimize system
operation.

See the following sections for more information about DXi Advanced
Reporting:

e Extension to DXi Remote Management

¢ On Demand Reports

e Historical Data

Quantum DXi Advanced Reporting User’'s Guide 1
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About DXi Advanced Reporting

Extension to DXi
Remote Management

On Demand Reports

DXi Advanced Reporting is an extension to the DXi remote management
interface. With DXi Advanced Reporting, you can view an array of
performance statistics for a DXi system and see how those statistics
change over time. This lets you identify trends or determine when a
problem began.

By showing you how various operations affect performance, DXi
Advanced Reporting also helps you optimize the network ecosystem
and business procedures for backup, recovery, and replication.

DXi Advanced Reporting runs on a DXi system and continually works in
the background to log performance data. To view logged data, use DXi
Advanced Reporting's graphical reports. Reports are available on
demand through a Web-based interface. You can check up-to-the-
minute system status or view data for any time period since data
logging began.

DXi Advanced Reporting reports let you view and work with a wealth of
performance and system statistics, such as:

* Capacity utilization

* Ethernet and Fibre Channel activity
* CPU load

* System load

* Data deduplication

* Space reclamation activities

* OST and Accent backups

* Per Share Information (Chargeback)

Each report includes one or more graphs. Use the report tools to zoom
in on a graph to see just the time period you want to see, or zoom out
to see data for a longer time period.

No matter what time period you select, all of the graphs in the report
stay in sync. In addition, DXi Advanced Reporting maintains the current
time period when you select a new report. This lets you compare
performance data between graphs in the same report or between
different reports. For example, you can see how CPU load is affected
during deduplication or space reclamation activities.

Quantum DXi Advanced Reporting User’s Guide
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Figure 1 shows an example of the Overview report.

Fi gure 1 DXi Advanced Quantum. | DX:Advanced Reporting Lenot

Reporting Overview Report s e acers b
D ®» £ 9.9 B0

= (GNP

ShowAll i 08 Export

Model: DXiV1000 Serial Number: SV1314BVA10432 Software Version: Build35 (2.3.0) FriJul 19 2013 7:41:21 PDT [-0700]
Device T2 Amerca/losAnge. st 1272053 @ 0[5 s4[a) 2ops) (2h ) (ah ) (12h ) (1) (aw ) (am ) (ay ) eese: (2000 | v (EEEE =l
=)= (= e [r97201 |@ [0 [:[16[5): 3515) [ mzs ] (s0:3 | (_resatemnse | =20 ] (k0 L)
—_— Total o4 13h23m 7s —_— — o =J
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Data Volume Overview

00100 Sat 12100 Sun 00:00 Sun 12:00 Mon 00:00 Mon 12:00 Tue 0000 Tue 12:00 Wed 00:00 Wed 12:00 Thu 00:00 Thu 12:00 Frs 0000
tast

= it Tiras Tost

B o ustheh e moisk Capacity Uomre 1%t O Seace nectamation in progress
] e

B 53.6 % new

=

1.003 T8 1.003 7B  -281.084 MB Data Reduction 1.82 11 1.84 11 1.8 : 1 this interval

Fri12:00 Sat 00:00 Sat 12:00 Sun 00:00 Sun 12:00 Mon 00:00 Mon 12:00 Tue 0000 Tue 12:00 Wed 00:00 Wed 12:00 Thu 00:00 Thu 12:00  Frs 00:00)
B Total Reduction Factor @ DeDuplication B Compression

Ethernet Activity

Won 0000 Wen 12 = ed 12 2
mEtho  254.944 GB 273.634 68 482.599 kB/s  1.737 GB/h
52145 kB 143878 mB/s  521.560 B/h

82145 kB 143878 mB/s  521.560 B/h
BEths 5136 GB  9.057 kB/s  32.607 ME/h 1.426 68 2.516 kB/s  9.057 ME/h
MTotal 521200 GB  919.224 kB/s  3.309 G/h 275.060 6B 485.115 kB/s  1.746 GB/h  all graphs shown in bytes/sec (+ in/- out)

Historical Data DXi Advanced Reporting maintains a maximum of six years of logged
data, so you can view historical reports for previous time periods.

DXi Advanced Reporting's historical record lets you compare current
performance to past performance. It also lets you see the effect of any
network configuration or business processes as they affect the DXi
compared to earlier configurations or processes.

Quantum DXi Advanced Reporting User’'s Guide 3



Chapter 1: DXi Advanced Reporting Introduction

Logging Database

Logging Database

Round Robin Database

Database Resolution

Table 1 Logging Database
Resolution

DXi Advanced Reporting records performance data in the logging
database. The database resides on the DXi system where DXi Advanced
Reporting is running.

See the following sections for more information about the logging
database:

* Round Robin Database

e Database Resolution

¢ Performance Impact

The DXi Advanced Reporting logging database is a round robin style
database with a small, fixed size. The database never grows larger than
the fixed size. As new logging data is added to the database, older data
is overwritten as necessary, thereby maintaining the fixed size. As a
result, the logging database has a negligible impact on storage capacity
on the DXi system.

The logging database records performance data at two second intervals.
DXi Advanced Reporting aggregates this data over time to maintain
different resolutions for different time periods. The database resolution
is finer (more granular) for recent events and becomes coarser (less
granular) as you go back in time.

Table 1 lists the database resolutions that are maintained in the logging
database for each time period.

Database Resolution Maintained For
2 seconds Data up to 7 days old
60 seconds Data older than 7 days

Quantum DXi Advanced Reporting User’s Guide
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Date and Time

Performance Impact DXi Advanced Reporting logging has a negligible impact on the
operation and performance of a DXi system.

* Most data is captured once every two seconds with a typical loop
time of only 2ms per capture.

* Total disk capacity used is limited to 2GB for the logging database.

* Disk contention is rare, and if it occurs DXi Advanced Reporting
logging has lower priority compared to system needs.

Date and Time

Because data in the DXi Advanced Reporting database is time sensitive,
it is important that the date and time are correctly set on the DXi system
prior to installing DXi Advanced Reporting.

If the date and time are not correct on the DXi system, it will be difficult
to correlate DXi Advanced Reporting data with replication activity or to
associate problems with events in the customer ecosystem. For example,
a report might show a problem starting at 6:00 p.m., but because the
time on the DXi system was not correct, it will not be clear that the
problem is actually associated with congestion on the network that
began at 5:00 p.m.

To make sure the time and date are always correct, configure the DXi
system to use a Network Time Protocol (NTP) server. For help with this
task, see the user’s guide for your DXi system.

Caution: Not all Windows time servers offer NTP services. If a time
server does not support the NTP protocol, you cannot use it
as a time source for the DXi. However, in this case, a third
party NTP application for Windows should work correctly.

Quantum DXi Advanced Reporting User’'s Guide 5
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. Chapter 2

DXi Advanced Reporting

_
. Navigation

This chapter describes how to navigate in DXi Advanced Reporting and
contains the following sections:

e Accessing DXi Advanced Reporting

¢ Using the Report Window

¢ Working With Time Ranges
e Working With Graphs

¢ |nterpreting Performance Data

Accessing DXi Advanced Reporting

Access DXi Advanced Reporting using a Web browser on a workstation
that is on the same network as the DXi system for which you want to
view reports.

See the following sections for more information about accessing DXi
Advanced Reporting:

* Supported Browsers

* Loqgging On to DXi Advanced Reporting

* Loqgging Off of DXi Advanced Reporting

Quantum DXi Advanced Reporting User’'s Guide 7
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Accessing DXi Advanced Reporting

Supported Browsers DXi Advanced Reporting is designed to run in any modern Web browser
that supports the Adobe Flash Player plug-in version 10.x and higher.
Web browser software is not included with DXi Advanced Reporting.
You must obtain and install it separately.

You must also install the correct version of the Adobe Flash Player plug-
in for your operating system and browser. DXi Advanced Reporting
requires Adobe Flash Player version 10.x or higher. To download and
install Flash Player, go to: http:/www.adobe.com

Caution: DXi Advanced Reporting does not support the 64-bit
version of the Flash Player plug-in on Linux. Instead, use
the 32-bit Flash Player plug-in and a 32-bit browser.

Logging On to DXi To log on to DXi Advanced Reporting:
Advanced Reporting

1 Launch a supported Web browser on a workstation that has
network access to the DXi system for which you want to view
reports.

2 You can access DXi Advanced Reporting by either of two ways:

* On the DXi Home page, click DXi Advanced Reporting (see
Figure 2).
* In the browser address box, type http://<IP_address>/reports/

where <IP_address> is the IP address of the DXi, and then
press Enter.

Note: If you do not include the forward slash (/) at the end of the
URL, the DXi Advanced Reporting Login window may not
display. For information about setting the IP address of the
DXi, see the user's guide for your DXi.

8 Quantum DXi Advanced Reporting User’s Guide
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Figure 2 DXi Advanced
Reporting

Figure 3 Login Window
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Replication
DXi8500
Status Hostname
Alerts IP Address
" - Version
Configuration e
Utilities
Wizards Disk Usage
Disk Capacity
Map Available Dis
Show More
DXi Advanced Reporting Bl iG]
| Data Reduc
Data Size Bef

The Login window displays (see Figure 3).

Quantum. | DX:Advanced Reporting

|

Login

Login Typ=: () Meniter (visv-enly sceszz)

(2) Administrator

If the Login window does not display, verify that the IP address is
correct. Also verify that you are using a supported Web browser and
that the correct version of Adobe Flash Player is installed. Then try

Quantum DXi Advanced Reporting User’'s Guide 9
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again. If you are still unable to access the Login window, contact
your DXi administrator.

3 Select a login option:

* Monitor - Log on to the DXi as a monitor. A monitor can view
information on the DXi but cannot make changes.

* Administrator - Log on to the DXi as an administrator. An
administrator can view and change information on the DXi.

Note: The functionality of DXi Advanced Reporting are the same
for monitors and administrators. However, when you log
on to DXi Advanced Reporting, you are also logging on to
the DXi system. This means it is important to log on to DXi
Advanced Reporting with the appropriate user account.

Note: If you previously logged on to the DXi as a monitor or
administrator, and the login session has not timed out, you
do not need to log on to DXi Advanced Reporting. If you
logged on to the DXi as a monitor, you are automatically
logged into DXi Advanced Reporting as a monitor. If you
logged on to the DXi as an administrator, you are
automatically logged into DXi Advanced Reporting as an
administrator.

4 Enter the monitor or administrator password for the DXi, and then
click Login.

Note: The default password is password. Passwords are limited
to 15 characters. Alphanumeric characters and special
characters are allowed. For information about changing
the monitor or administrator password, see the User's
Guide for your DXi system.

After a successful login, the report window displays (see Figure 4).

If you are unable to log on, verify that the password is correct, then
try again. If you are still unable to log on, contact your DXi
administrator.

10 Quantum DXi Advanced Reporting User’'s Guide
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Logging Off of DXi When you are done working in DXi Advanced Reporting, click the user
Advanced Reporting menu in the upper right of the report window, and then click Log Off to
end your DXi Advanced Reporting session.

Using the Report Window

The report window displays the performance graphs for the currently
selected report (see Figure 4). When you first access DXi Advanced
Reporting, the Overview report displays. By default, the report shows
data for the most recent seven days.

The report window includes the following features:
* Menu
* Toolbar

e View Controls

* Graphs

Quantum DXi Advanced Reporting User’'s Guide 11
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Figure 4 The Report Window
Log Off —
Help

DXi GUI Home Page
DB Export

Menu
DX: Advanced Reporting
Toolbar——_ |7 fessim o
~m § B & O @ [ = ) | g mamisstrntor = s
4 G| upatn o Do ShowAl  Hidaal 08 Export
- Model: DXi0 Serial Number: SV1326BVA27613 ‘Software Version: 0 (2.3.0) Thu Jul 25 2013 16:21:22 UTC [+0000]

System Information —

Zoom: 1h  4h  12h  1d  dw  im 1y

Timeline I i
bevica T2 ErUTC stut: [or710/2003 i (162 (22fa: 7] (an ] (Can ) (am ) (30 ) (aw ] (Cam ] (v ] seeer (2000 |- (ESEEY)
Button Bar pr— <<< << £ Ti::“‘ 07/25/2013 [ Etn:js ;tﬁ ?@ x0.25 x0.5 reset range x2.0 x4.0 > >> 22>
Q|

Data Volume Overview

View Controls 4|

Report Graphs

Lleel

Tue Wed Thy

Fri sat on
first last delta first last
W Before Reduction  B14.776 GB  814.776 GB +0.000 B W Disk Capacity 107.362 6B 107.362 6B [ Space Reclamation in Progress
B After Reduction 70.399 GB 70,399 GB +0.000 B
O Unique Data 119.009 GE  119.003 GB 40.000 B 0.0 % new unique data
B Used Disk Space 79.107 GB  79.108 GB  +65.536 kB
OAllocated on Disk  79.107 GB  79.108 GB  +65.536 kB Data Reduction LG g 5L e g i) nan : 1 this interval

Note that at the bottom of every report window is a link that provides a
URL reference to the current report (see Figure 5). The URL can be
copied and sent to a third party, such as a coworker, and then viewed in

a different browser.
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Figure 5 URL Reference

_Qllﬁ

Ethernet Activity
200 &

200 &

Wed The Fri Sat Sun We Tue

WEth2 0.000 B U.jti" B/s 0.0 B/h 0.000 B DDu; B/s 8.0 B/h
MmEthd 409.246 HB 675.3 B/s 2.4 MB/h 192.594 M8 7.8 B/s 1.1 MB/h
MEthd 0.000 B 0.6 B/s 8.0 B/h 6.000 B 0.0 B/s 0.0 B/h
WES 88 B 0.8 B/s 8.0 B/ 9.000 B 0.8 B/s 8.0 B/ O Space AEclBRATLGN 1A PrOgress
URL reference
Menu The menu displays at the top of the report window and includes the

following options:

* Reports — Use the Reports menu to select a report to display (see
Figure 6).

Figure 6 Reports Menu
& Overview

Capacity

Capacity detail
Capacity delta - bytes/h
Capacity delta - bytes/=
Data Reduction

CPU load

Ethernet I/

Fibre Channel I/

05T Statistics 3
Per Share Ingest 3
Replication Ingest »

Ingest & Delete
Space Reclamation

System Load
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14

DXi Advanced Reporting maintains the currently selected time range
when you choose a new report. For example, if you are currently
viewing the most recent day of logging for the Overview report, DXi
Advanced Reporting displays data for that same time range when
you select a new report. This makes it easy to compare different
performance statistics for the same time range.

Note: For more information about time ranges, see Working With
Time Ranges on page 18. For a description of the available
reports, see Advanced Reports on page 31.

View — Use the View menu to show or hide the button bar
(Buttons), system information (Info), the timeline (Span), the
toolbar (Toolbar), or the view controls (View Controls).

By default, all of these items are enabled except for Span.

* Actions — Use the Actions menu to perform graph actions.

* Update — Updates the graphs in the currently displayed report
with the latest logging information.

* Scroll Up - Scrolls the graph order up by one graph.
* Scroll Down - Scrolls the graph order down by one graph.

* Show All Legends — Shows the title and legend on all graphs in
the report.

* Hide All Legends — Hides the title and legend on all graphs in
the report.

* About - Use the About menu to display version and license

information for DXi Advanced Reporting (see Figure 7).
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Figure 7 About Menu

Toolbar
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- About DXi Advanced Reporting U\

Quantum D¥i Advanced Reporting License Agreement

PLEASE READ THIS EMD USER LICENSE AGREEMENT ("AGREEMENT") CAREFULLY BEFORE
AGREEING AND USING THIS PRODUCT PROVIDED BY QUANTUM. USING THIS PRODUCT
INDICATES YOUR ACKNOWLEDGEMENT THAT YOU HAVE READ THIS AGREEMENT AND AGREE TO
BE BOUND TO ITS TERMS. IF ¥OU DO NOT AGREE TO THE TERMS OF THIS AGREEMENT, DO
NOT USE THIS PRODUCT AND PROMPTLY RETURN THE ENTIRE PACKAGE TO THE PLACE WHERE
¥OU OBTAINED IT WITHIN FIVE (5) DAYS OF THE DATE OF PURCHASE FOR A FULL REFUND.

1. Product. This product, as sold to you by Quantum or one of its authorized

Value-Added Resellers ["VARs") or Value-Added Distributors ("WAD") pursuant to

the applicable purchase order, ("Product") consists of disk-basead hardware

components ("Hardware") and Quantum's Proprietary Rights (as defined below),

which, along with other third party software technology ("Third Party

Software"), controls the operation and implements the functionality of the

Product.

2. Proprietary Rights. &ll software and related documentation ("Softvare") and

Quantum ; DXi Advanced Reporting ™
UI Version: 2.3.0 (222390)
Data Collector Version: 02.03.00-2572
Quantum Serial Number: SV1340BVAO7000
© 2010 - 2011, Quantum Corporation
All rights reserved

Licensing Information

I

[«]

The toolbar displays below the menu and includes the following
options:

Buttons — Shows hides the button bar. (By default, the button bar is
hidden.)

Info — Shows or hides the system information. (By default, the
system information is visible.)

The system information includes the DXi model, serial number,
software version, and the current date, time, and time zone.

Span — Shows or hides the timeline. (By default, the timeline is not
visible.)

Controls — Shows or hides the view controls. (By default, the view
controls are visible.)

Update — Updates the graphs in the currently displayed report with
the latest logging information.

Up - Scrolls the graph order up by one graph.
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* Down - Scrolls the graph order down by one graph.
* Show All - Shows the title and legend on all graphs in the report.
* Hide All — Hides the title and legend on all graphs in the report.

* DB Export - Exports the statistical database (data from which DXi
Advanced Reporting graphs are generated) to a file that can then be
used for offline viewing. Click DB Export to begin the database
export. The data can be accessed by following the links displayed in
the DB Export Complete dialog box (see Figure 8).

* User Menu - Displays the user that is currently logged on to DXi
Advanced Reporting. To log off, click the user menu, and then click
Log Off.

Note: To hide the toolbar, click the arrow on the right edge of the
toolbar. Click the arrow again to show the toolbar.

Figure 8 DB Export

View Controls

16

. DB Export Complete

DB Export Complete!

The output is about 33.708 MB in size.

You can find the output file at:

/snfs/DART/DXiStats-SV1224BVF29967-20120626-093704 tar.gz

The output can also be retrieved via the link(s) below, depending on your configuration:
http://10.30.21.187/DART/files/DXiStats-SV1224BVF29967-20120626-093704 . tar.gz
http://10.30.24.157/DART/files/DXiStats-SV1224BVF29967-20120626-093704.tar.gz
http:f/10.30.192. 159/DART /files/DXiStats-SV1224BVF29967-20120626-093704 tar.gz

http://102.1.1.157/DART/files/DXiStats-SV1224BVF29967-20120626-093704.targz
http://101.1.1.1559/DART/files/DXiStats-SV1224BVF29967-20120626-093704 targz

oK

The view controls display on the left edge of the report window and
include the following options:

* Scroll Up - Scrolls the graph order up by one graph.

* Show All Legends — Shows the title and legend on all graphs in the
report.

* Hide All Legends — Hides the title and legend on all graphs in the
report.
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* Scroll Down - Scrolls the graph order down by one graph.

Graphs Each report is made up of one or more graphs that show performance
data for the selected time range (see Figure 9). Customize the
appearance of a report by arranging the graphs in a different order.

* To change the order of the graphs, drag a graph by its title bar and
move it before or after another graph.

* To minimize a graph, click the Minimize (-) graph button on the
right side of the graph title bar. To restore the graph to full size, click
the minimized title bar, located towards the bottom of the window.

* To export a screen capture (.JPG or .PNG image) of the graph, click
the Export as Image button on the right side of the graph title bar,
located next to the Minimize button.

* To display or hide the graph title and legend, click the Show/Hide
Legend and Title button (magnifying glass) on the right side of the
graph title bar.

Note: If you log off of DXi Advanced Reporting, the graphs are
restored to their default appearance the next time you log on.

Figure 9 Arranging Graphs Drag title bar to arrange

Minimize graph button

Selected time range Export as Image button

Show/Hide Legend and Title button ——I

Dats Volume Dvorview

Tas ™) Tas Fra sar wn e
Tarst last T St £ last

............. 1.483 am ERTTI -1.4B3 kA WOisk Capacity ERTTE 7.199 T8 [ 4puce Reclamation in Progress

fier Reduction 2.231 M8 o000 B 2,231 KA

nigue Dats 3z.760 W8 v.000 B <37, 768 kR nan % new unigue date

wd Dink Space 10.597 G5 135.61% &8 +3.018 GA Dats Reduction o.6d : 1 #0001 n - 1 this interval
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Working With Time Ranges

Changing the Time
Range

18

A time range is like a window through which you view performance
data. Each report displays performance data for the time range you
choose. All graphs in a report display data for the same time range.

By default, DXi Advanced Reporting displays data for the most recent
seven days of logging. To view logged data for a different time range,
use the tools at the top of the report window. You can move the time
range backward and forward in time, and you can make the time range
longer or shorter.

When you change the time range, DXi Advanced Reporting
automatically adjusts the resolution of performance data. For example,
the resolution is finer (more granular) for shorter time ranges and is
coarser (less granular) for longer time ranges.

Note: No matter how long the time range is, DXi Advanced Reporting
scales all graphs in the report so that the time range uses the
entire width of each graph.

To view performance data for a different time range, use one of the
following methods:

e Using the Timeline

e Selecting a Preset Time Range

e Moving Forward and Backward

e Zooming With the Dynamic Zoom Feature

e Zooming With the Preset Zoom Buttons

e Specifying Start and End Times

e Resetting the Time Range

Note: The button bar displays the starting date and time and the
ending date and time of the current time range, as well as the
total length of the time range. It also displays the time zone of
the DXi. If the button bar is not visible, select View > Buttons.
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Figure 10 Using the Timeline
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Using the Timeline

To move the time range forward or backward in time, use the timeline
at the top of the report window (see Figure 10). The timeline displays
the current time range used for the report.

Note: If the timeline is not visible, select View > Span.

* To move the time range backward or forward in time, drag the
timeline to the left or right. Then double-click the timeline to apply
the new time range to the report.

* To make the time range longer or shorter, drag the left and right
selection handles. Then double-click the timeline to apply the new
time range to the report.

Drag handles to resize timeline
Drag timeline to move, or——l

double-click to apply new time range

Selecting a Preset Time Range

To quickly display performance data for a different time range, use the
time range presets on the timeline (see Figure 11). Click a preset to
display data for 1 hour (1h), 4 hours (4h), 12 hours (12h), 1 day (1d),
1 week (1w), 1 month (1m), or 1 year (1y). After you click a preset,
double-click the timeline to apply the new time range to the report.

Note: If the timeline is not visible, select View > Span.

When you apply a preset, DXi Advanced Reporting resizes the time
range while maintaining the center of the time range. For example, if
you are currently viewing a one week time range that goes from Sunday
to Saturday, applying the 1d preset displays performance data for
Wednesday.
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Note: You can also use the button bar to apply time range presets. If
the button bar is not visible, select View > Buttons.

Figure 11 Selecting a Preset Click a preset time range to apply it
Time Range

S/16/10  5/17/10  5/18/10  5/19/10  5/20/10 52110  5/22/10 52310 5/24/10 32510  5/z6/10  3/27/10 52810  5/29/10

Moving Forward and Backward

Move the time range forward or backward in time using the navigation
buttons on the left or right of the button bar (see Figure 12). DXi
Advanced Reporting shifts the time range while maintaining the length
of the time range.

Note: If the button bar is not visible, select View > Buttons.

Table 2 describes the functions of the navigation buttons.

Figure 12 Using the

Deuice T2 Amerca/Denver  Start |05/27/2010 [ |12(3]: s2| 3775 th | [(an | [(12h [ 14 | [aw |[1m ][ 1y Base: [ 1000 | v | (JiFSiGSd
Navigation Buttons c< | < = o coovmo E|a) EE) T (05 | [0 | (resetrange || <20 | [ a0 T=T=

Navigation buttons

Table 2 Navigation Button L.
Functions Button Description

<<< or >>> | Moves the time range back or forward an amount
equal to the current time range.

<< or>> Moves the time range back or forward an amount
equal to one half of the current time range.

<or> Moves the time range back or forward an amount
equal to one quarter of the current time range.
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Figure 13 Click and Drag to
Zoom
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Zooming With the Dynamic Zoom Feature

Use the dynamic zoom feature to select the part of a graph you want to
zoom in on and see in more detail (see Figure 13).

To zoom in on part of a graph:
1 Click and drag over the part of the graph you want to zoom in on.
DXi Advanced Reporting highlights the selected part of the graph.

2 (Optional) Drag the left and right selection handles to adjust the
size of the selection, or drag the selection area to move it.

3 Double-click the selection area.

DXi Advanced Reporting zooms in on the time range so that the
selected area takes up the entire width of the graph.

To cancel the action and start over, click Clear on the upper left of
the graph.

Click to clear the selection

Double-click to apply the selection

Data Volume Overview

Wed Thu Fri
T last delta First last
M Before Reduction 1.483 kB 0.000 B -1.483 kB W Disk Capacity 2.199 TB 2.199 T8 [ Space Reclamation in Progress
B After Reduction 2.231 kB 0.000 B -2.231 kB

O Unigue Data 32.768 kB 0.000 B 32,768 kB nan % new unigue data

B Used Disk Space 10.597 6B 13.615 GB +3.018 GB Data Reduction 0.66 : 1 0.00 : 1 nan ¢ 1 this interval

Sun Mon Tue

Zooming With the Preset Zoom Buttons

Use the preset zoom buttons on the button bar to zoom in or zoom out
on a report by a fixed factor (see Figure 14). Click a preset zoom button
to specify a zoom factor of x0.25, x0.5, x2.0, or x4.0. When you zoom
in, DXi Advanced Reporting displays a shorter time range. When you
zoom out, DXi Advanced Reporting displays a longer time range. DXi
Advanced Reporting maintains the current center of the time range
when you zoom.
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Note: If the button bar is not visible, select View > Buttons.

Figure 14 Using the Preset Click a preset zoom to apply it
Zoom Buttons |

Click to reset the time range to the
most recent seven days of logging

Specifying Start and End Times

The Start and End boxes on the button bar display the starting date and
time and the ending date and time for the current time range.

To change the time range using exact values, specify a new date and
time in the Start and End boxes, and then click reload. DXi Advanced
Reporting adjusts the time range to reflect the start and end times you
entered.

Note: Specify the starting or ending time in hours, minutes, and
seconds using a twenty four hour clock.

Note: If the button bar is not visible, select View > Buttons.

Resetting the Time Range

To reset the time range back to its original position, click reset range on
the button bar (see Figure 14). DXi Advanced Reporting adjusts the time
range to display the most recent seven day of logging.

Note: If the button bar is not visible, select View > Buttons.
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Working With Graphs

Figure 15 The Graph Legend

In DXi Advanced Reporting, each report is made up of one or more
graphs. Each graph shows a particular type of performance data for the
current time range. For example, the Overview report includes the
following graphs: Data Volume Overview, Reduction Ratio, Fibre
Channel Activity, and Ethernet Activity.

The horizontal axis of each graph represents time and displays the
current time range. The vertical axis varies depending on the graph. It is
often a capacity or data amount, but can also be a calculated value such
as a ratio, average, or percentage.

Below each graph is a color-coded legend. Use the legend to help read
and interpret the graph. For example, according to the legend for the
Data Volume Overview graph, bright green represents unique data
stored on the DXi system (see Figure 15).

Data Volume Dverview

12:00 10:00 20:00 21:00 22:00 23:00 o0: 00 o1:00 02:00 ©3:00
first last delta t
W Before Reduction 0.000 B 3.089 TB +3.089 T8 W Disk Capacity 71.224 TB 71,224 T8 [ 5pace Reclamation inProgress
1 ©.000 B  146.581 GB  +146.581 GB O Truncation start 40.857 TE  49.857 TB
O Unigue Data 0.000 B  285.411 6B +285.411 GB O Trunca tion en d 46.296 T6  46.296 T8

@ Used Disk Space 222.155 GB 3.463 TB +3.241 TB Data Reduction 14.74 1 21.08 1 9.2 % new unigue data
'—-Graph legend

See the following sections for more information about graphs:

17:00

e Selecting the Base

e First, Last, and Delta

* Gaps in Graphs
e Stacked and Layered Graphs

e The Zero Line
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Selecting the Base

Figure 16 Selecting a Base

First, Last, and Delta

24

Different systems report data usage in different ways. DXi models report
data usage using a base of 1000 bytes per kilobyte, or in TB. (Similar to
disk and tape drives.)

This difference results in a disparity of over 10% in reported data sizes at
the terabyte level. For example, 27.3TiB reported at base 1024 becomes
30.0TB when reported at base 1000. Backup applications typically
report summaries in units of 1024. Tape drives, tape cartridges, and disk
drives report capacities in units of 1000.

DXi Advanced Reporting automatically selects the appropriate base for
each DXi model so that numeric results most closely match what is
displayed in the DXi remote management pages. To display data using a
different base, select it in the Base list on the button bar (see Figure 16).
DXi Advanced Reporting adjusts all report data to reflect the selected
base.

The graph legend for some graphs includes first, last, and delta values
for variables in the graph.

* first — The value of the variable at the start of the time range.
* last — The value of the variable at the end of the time range.

* delta — The net change in the value of the variable over the time
range (last minus first).

DXi Advanced Reporting provides these values so you do not have to try
to estimate them visually from the graph.
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Stacked and Layered
Graphs
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A white gap in a graph indicates an absence of logging data for a period
of time. This can occur for the following reasons:

* A system reboot occurred.

* No DXi Advanced Reporting logging took place because the system
was busy.

* DXi Advanced Reporting logging was turned off.

DXi Advanced Reporting often displays data for multiple variables on
the same graph. This lets you see the interaction between different
variables.

DXi Advanced Reporting uses two different methods for placing
multiple variables on the same graph:

* Layered Graphs
» Stacked Graphs

Layered Graphs

DXi Advanced Reporting uses layered graphs to compare related
variables. A layered graph superimposes data for two or more variables
on top of one another. DXi Advanced Reporting assigns a different color
to each variable, so you can see how the values for each variable differ
over time.

For example, in the Data Volume Overview graph (see Figure 17), DXi
Advanced Reporting displays a separate value line for the variables
Before Reduction, After Reduction, and Unique Data.

Note: DXi Advanced Reporting always displays the smaller variable in
front of the larger variable. Because of this, shifts in the color
pattern in a graph can occur if the variable that was smaller
becomes larger at some point in time.
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Figure 17 Layered Graph

Figure 18 Stacked Graph

Before Reduction vs. After Reduction

Wed Thu Fri sat
W Before Reduction W After Reduction [ Unigque Data

Stacked Graphs

DXi Advanced Reporting uses stacked graphs to display aggregate
performance. A stacked graph adds together values for two or more
variables to arrive at a total value. DXi Advanced Reporting assigns a
different color to each variable, so you can see the contribution that
each variable makes to the total.

For example, in the Fibre Channel Activity graph (see Figure 18), values
for each Fibre Channel port are added together to reach a total value for
each point in the time range.

o chana ey sisiE)

Fibre Channel Activity

Sun 18: 00 Mon 00: 00 Mon 06: 00 Mon 12:00 Mon 18:00

in out BLIP & Reset [ Abort
mrco 11.227 T8 110.854 MB/s  399.075 GB/h 10.866 T8 107.287 MB/s  386.233 GB/h

BFC1 10.779 76 106.427 MB/s  383.137 GB/h 10.506 T 163.737 MB/s  373.452 GB/h
mFC2 6.356 T8 62.761 MB/s  225.938 GB/h 1.086 B 10.721 MB/s  38.596 GB/h
BFca 6.221 TE  61.420 MB/s  221.114 GB/h 1.288 TE 12,722 MB/s  45.799 GB/h

mFCa 0.080 E ©0.000 B/s ©.080 B/h 0.080 & ©.000 B/s 8.080 B/h
mFcs 0.000 & 0.000 B/s 0.000 B/h 0.000 & 0.000 B/s 0.000 B/h
W Total  34.583 TB  341.462 MB/s 1.229 TB/h 23.747 7B 234.467 MB/s  B44.081 GB/h  all graphs shown in bytes/sec (+ inf. out)

The Zero Line

26

DXi Advanced Reporting uses graphs with a zero line to show when the
DXi system is being written to or being read from.

* Positive values (above the line) represent data being written to the
system.

* Negative values (below the line) represent data being read from the
system.
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By using a zero line, DXi Advanced Reporting can show data reads and
writes on the same graph, for example, on the Ethernet Activity graph
(see Figure 19).

Figure 19 Graph With a Zero Data writes appear above the zero line
Line |

Fibre Channel Activity

Sun 18:00 Men 00:00 Man 06: 00

Man 12:00 Man 18:00
BWLIP & Reset [ Abort

our
mFce 11.227 T8 110.854 MB/s  399.075 GB/h 10.866 T 107[287 MB/s  386.233 GB/h
mFcL 10.779 TB  106.427 MB/s  383.137 GB/h 10.506 T8 103]737 MB/s  373.452 GB/h
mrcz 6.356 TB  62.761 MB/s  225.938 GB/h 1.085 T8 10[721 MB/s  38.596 GB/h
BFC3 6.221 TB  61.420 MB/s  221.114 GB/h 1.285 T8 12722 MB/s  45.799 GB/h
mFCa 0.000 B 0.000 B/s 0.000 B/h 0.000 B
B FCs 0.000 B 0.000 B/s 0.000 B/h 0.000 B
WTotal  34.583 T 341.462 MB/s 1.229 TB/h 23.747 T8 234|467 MB/s  §A4.081 GB/h

all graphs shown in bytes/sec (+ in/- out)

ata reads appear below the zero line

Interpreting Performance Data

The power of DXi Advanced Reporting is that it lets you compare
different types of performance data for the same time range. This lets

you see patterns and trends and helps you identify relationships
between events.

Keep in mind the following general concepts as you work with graphs in
DXi Advanced Reporting:

¢ Correlating Information Across Graphs

e Looking For Interactions Between Events

¢ Understanding the Effects of Time Resolution

Note: If DXi Advanced Reporting reports a value as NaN, this means
Not a Number. This will occur when a value cannot be
calculated.
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Correlating Information Across Graphs

When you view a report, try to correlate information in one graph with
information in the other graphs.

Remember that all graphs in a report display the same time range and
always remain in sync. That means an event that happens in the center
of one graph can be correlated with an event that happens in the center
of another graph in the same (or in a different) report.

In other words, if you can draw a straight vertical line between events in
two graphs, then the events happened at the same time.

Looking For Interactions Between Events

As you work in DXi Advanced Reporting, look for interactions between
events in different graphs.

While correlation is not the same as causation, if you consistently see
that events in one graph happen at the same time as events in another
graph, there is a strong possibility that the two types of events are
related.

Understanding the Effects of Time Resolution

DXi Advanced Reporting displays graphs with 960 data points (pixels)
along the horizontal axis. However, the logging database usually
contains more than 960 data points for the currently selected time
range (depending on the length of the time range).

DXi Advanced Reporting uses aggregation to convert the resolution of
the database to the resolution of the graph. This means that, in many
cases, each pixel in the graph is an aggregate of multiple data points in
the database. Depending on how many data points are aggregated to
create each pixel in the graph, the resulting value can change.

For example, consider a transfer on the Ethernet Activity graph that
lasts for 6 seconds. First it is displayed in a 32 minute time range, and
then in a 128 minute time range (see Figure 20).

* In the first example, the graph shows the transfer within a time
range of 32 minutes or 1,920 seconds. In this case, each pixel in the
graph represents 2 seconds of time. As a result, the transfer takes
up 3 pixels in the graph and displays a peak amplitude of 2.1MB/
second.
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Figure 20 Amplitude Changes
With Resolution
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* In the second example, the graph shows the transfer within a time
range of 128 minutes, or 7,680 seconds. In this case, each pixel in
the graph represents 8 seconds of time. Even though the transfer is
only 6 seconds long, it cannot take up less than 1 pixel in the graph.
As a result, the transfer amount is averaged over 8 seconds,
resulting in a lower peak amplitude of 0.9MB/second.

Ethernet Activity

oe:os 02:10 08:15 02:20 o8:25 02:30 08:35

in out
WEth0 16,383 1B 8.7 kB/s 30,7 MB/h 21.246 MB 11,3 kB/s  39.8 MB/h
mEt 0.000 B 0.0 B/s 0.0 B/h 0.000 B 0.0 B/s 0.0 B/h O Space Reclamation in Progress
Total 16.383 1B 6.7 KB/s  30.7 MB/h 21.246 MB  11.3 kB/s  39.5 MB/h all graphs shown in bytes/sec (+ in/- out)

32 Minute time range: Peak amplitude is 2.1MB/second

Ethernet Activity

oof T "“F'q' i
ozm

|

0.6H

XY

aem

Q2w

1w

T a7:30 a7:40 a7:50 ae: 00 0e: 10 ae: 20 ae: 30 0e: 40 ae: 50 a9 00 09:10 09:20
in out
WEth0 49,780 1B 6.6 kB/s 23,3 MB/h 70.147 1B 9.3 kB/s 32,8 MB/h
mEt 0.000 B 0.0 B/s 0.0 B/h 0.000 B 0.0 B/s 0.0 B/h O Space Reclamation in Progress
Total 49.780 118 6.6 kB/s  23.3 MB/h 70.147 M6 9.3 kB/s  32.5 MB/h all graphs shown in bytes/sec (+ in/- out)

128 Minute rime range: Peak amplitude is 0.9MB/second

The only difference between the two examples is the time resolution.
The underlying data did not change. The difference in amplitude is due
to the different number of data points DXi Advanced Reporting
aggregates when calculating the value for each pixel in the graph. Be
aware of this effect as you work with graphs and time ranges in DXi
Advanced Reporting.
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Note: DXi Advanced Reporting always uses the finest resolution of
data available in the database. Finer-grained data is available
for more recent time ranges as opposed to time ranges further
in the past. This affects the number of data points DXi
Advanced Reporting aggregates when displaying a graph, and
in turn can affect amplitude.
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This chapter provides information to help you interpret the reports
available in DXi Advanced Reporting and contains the following
sections:

e Reports and Graphs

e Report Descriptions

Reports and Graphs

Each report available in DXi Advanced Reporting is made up of one or
more graphs. Some graphs appear in more than one report. Table 3 lists
the graphs included in each report. For information about interpreting
each report, see Report Descriptions on page 34. For information about
viewing reports, see Using the Report Window on page 11.

In Table 3, reports are designated as (L) for layered graphs or (S) for
stacked graphs. This distinction does not apply to graphs that report
only a single variable.
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Note: Depending on the user authentication level, platform, or
software version being used, some of the reports in Table 3
may not display in the Reports menu.

Table 3 DXi Advanced
Reporting Reports and Graphs

32

Report Graphs
Overview * Data Volume Overview (L)
¢ Reduction Ratio (L)
* Ethernet Activity (S)
* Fibre Channel Activity (S)
Capacity ¢ Data Volume Overview (L)

* Disk Usage (L)

» Before Reduction vs After Reduction (L)

* After Reduction vs Unique Data found (L)
¢ Reduction Ratio (L)

Capacity detail

¢ Data Volume Overview (L)

» Before Reduction

* After Reduction

¢ Unique Data found

* Allocated Disk Space

¢ Data not intended for deduplication

Capacity delta - bytes/h

* Data Volume Overview (L)

¢ Combined - delta in Bytes/h (L)

* Before Reduction - delta in Bytes/h

* After Reduction - delta in Bytes/h

* Unique Data found - delta in Bytes/h
* Allocated Disk Space - delta in Bytes/h
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Report

Graphs

Capacity delta - bytes/s

* Data Volume Overview (L)

* Combined - delta in Bytes/s (L)

» Before Reduction - delta in Bytes/s

* After Reduction - delta in Bytes/s

* Unique Data found - delta in Byte/s
* Allocated Disk Space - delta in Byte/s

Data Reduction

* Data Volume Overview (L)
¢ Reduction Ratio (L)

¢ Deduplication Ratio

e Compression Ratio

CPU load

* CPU Load Average
e CPU stats in % (S)

Ethernet I/O

e Ethernet Activity (S)
* ethn Activity

Fibre Channel I/O

* Fibre Channel Activity (S)
* Fibre Channel Port n Activity

OST Statistics

* Combined

e OST Statistics - Accent

e OST Statistics - Ethernet
¢ Accent Node n

Per Share Ingest

(Chargeback)

* Export Share Chargeback
* Total Per Share- Capacity and Ingest
* Per Share (1 - n) - Capacity and Ingest

Replication Ingest

(Chargeback)

* Export Replication Chargeback
* Total Per Replication- Capacity and Ingest
* Per Share (1 - n) - Capacity and Ingest

Ingest & Delete

* Ingest & Deletions

Space Reclamation

* Space Reclamation Progress
* Space Reclamation Bytes
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Report Graphs
System Load * CPU Load Average

e CPU stats in % (S)
* Ethernet Activity (S)
* Fibre Channel Activity (S)

Report Descriptions

This section provides detailed information about the DXi Advanced
Reporting 2.0 reports and the corresponding graphs within each report:

* Overview on page 35

» Capacity on page 40

* Capacity detail on page 42

* Capacity delta - bytes/h on page 45

» Capacity delta - bytes/s on page 48

* Data Reduction on page 48
* CPU load on page 50

* Ethernet I/O on page 52

* Fibre Channel I/O on page 53

» OST Statistics on page 54

* Per Share Ingest (Chargeback) on page 57

* Replication Ingest (Chargeback) on page 61

* Ingest & Delete on page 66

* Space Reclamation on page 67

* System Load on page 69
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Overview

Figure 21 Data Volume

Overview Graph

Chapter 3: Advanced Reports
Report Descriptions

Note: Depending on the user authentication level, platform, or
software version being used, some of these reports may not
display in the Reports menu.

The Overview report displays key statistics for a DXi system, including
the amount of data processed by the system, the reduction ratio, and
the levels of I/O activity. The report contains the following graphs:

e Data Volume Overview

e Reduction Ratio

e Ethernet Activity

e Fibre Channel Activity

Data Volume Overview

The Data Volume Overview graph (see Figure 21) displays information
about the amount of data processed by the system. You can use this
graph to evaluate the overall health of the system and to quickly identify
if a DXi system is full or nearing capacity.

The Data Volume Overview graph is a layered graph. In a layered
graph, multiple variables are superimposed on top of one another (see
Stacked and Layered Graphs on page 25.

[ e oo -

Data Volume Overview

first first last
W Before Reduction 1.891 T8 3.914 TB +2.023 B W Disk Capacity 189.941 T6  189.941 TB [ Space Reclamation in Progress
B After Reduction 657.749 GB 740,537 GB  +82.788 GB
O Unique Data 800.682 GE  969.001 GB  +160.219 GB nan % new unigue data
O Used Disk Space 1.025 T8 1.110 T8 +B5.586 GB
O Allocated on Disk 1.025 T 1.111 7B +B5.395 GB Data Reduction ZB7 ) 5.29 : 1 nan : 1 this interval
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The Data Volume Overview graph legend consists of the following
elements:

» Before Reduction (dark blue) is the total amount of data ingested
by the system. Use this information to see how much data the
system is processing.

» After Reduction (dark green) is the amount of data that remains
after the ingested data has been deduplicated and compressed. This
is the amount of data consumed by the blockpool. Use this
information to see the amount of deduplicated, compressed data
stored on the system.

* Unique Data (light green) is the amount of data that remains after
the ingested data has been deduplicated and pointers have been
substituted for redundant data, but before the ingested data is
compressed. Use this information to see the amount of
deduplicated data stored on the system.

* Used Disk Space (light blue) and Allocated on Disk (blue-gray)
each show different views of how the DXi has allocated disk space
for data. Allocated on Disk shows how much disk space has been
allocated for all types data on the DXi and includes disk space that is
free to be reclaimed for storing new backup data. Used Disk Space
shows how much disk space is actively being consumed by active
data on disk and does not include disk allocations that can be
reclaimed for new backup data. The types of data include:
deduplicated data, data that has not been deduplicated, expired
data, and system metadata. Use this information to see the amount
of allocated/used and free disk capacity on the system.

» Disk Capacity (black) is the overall capacity of the system.

» Average transfer rate (thin horizontal black line) shows the average
data transfer rate for the displayed time period.
Reduction Ratio

The Reduction Ratio graph (see Figure 22) displays the data reduction
factor for the system. The higher the reduction ratio, the less space that
is used to store the same amount of ingested data.
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Figure 22 Reduction Ratio Teetnen o
Graph

Fri sat Sun Hen Tue Wed Thu
B Total Reduction Factor [ DeDuplication [ Compression

Use the Reduction Ratio graph to evaluate the effectiveness of data
reduction in the system.

* The light blue line shows the reduction factor for deduplication
(Before Reduction divided by Unique Data).

* The green line shows the reduction factor for compression (Unique
Data divided by After Reduction).

¢ The dark blue line shows the total reduction factor (Before
Reduction divided by After Reduction).

This value corresponds to the Total Reduction Ratio value displayed
on the Home page in the DXi remote management pages.

Note: The reduction ratio is in flux during space reclamation or
during incoming replication because these activities affect the
Before Reduction amounts.

Ethernet Activity

The Ethernet Activity graph (see Figure 23) displays the amount of data
passing through all of the Ethernet ports in the system.

Quantum DXi Advanced Reporting User’'s Guide 37



Chapter 3: Advanced Reports
Report Descriptions

Figure 23 Ethernet Activity
Graph

38

Ethernet activit; Cl=is

Ethernet Activity

60 k

50k

40k

0k

20k

10k

10k

20k}

19:40 13:45 13:50 19:55 20:00 20:05 20:10 20:15 20:20 20:25 20:30

in out

B EthD 12.509 MB 3.658 kB/s  13.167 MB/h 1.739 MB  508.532 B/s 1.631 MB/h

B Ethl 1.600 kB 467,836 mB/s 1.684 kB/h 0.000 B 0.000 B/s 0.000 B/h

B Eth2 8,910 MB 2,605 kB/s 9.379 MB/h 734,185 KB 214,674 B/s 772,826 KB/h

mEths 8.789 MB 2.576 kB/s 9.252 MB/h 237.992 kB 69.588 B/s  250.518 KB/h

WEths 0.000 & 0.000 B/s 0.000 B/h 0.000 & 0.000 B/s 0.000 B/h

B Eths 0.000 B 0.000 B/s 0.000 B/h 0.000 B 0.000 B/s 0.000 B/h

B Eths 0.000 B 0.000 B/s 0.000 B/h 0.000 B 0.000 B/s 0.000 B/h

DEth7 142,286 KB 41,604 B/s 149,775 KB/h 0.000 B 0,000 B/s 0,000 B/h

W Total  30.352 M8 8.875 kB/s  31.950 MB/h 2.711 M 792.794 B/s 2.854 MB/h  all graphs shown in bytes/sec (+ inf- out)

Use the Ethernet Activity graph to monitor writes to and reads from
the system using the Ethernet ports.

The graph shows each port in a different color. Four colors, repeated
cyclically, are used to display Ethernet activity: dark blue, light blue,
dark green, light green. Yellow and red tones are reserved for alerts
(partially the grid) and black lines are used for markers.

In the example above, the symmetry between the two shades of
blue indicates the two Ethernet ports are bonded and traffic is
balanced across both ports.

Write activity (above the zero line) indicates target replication to the
system, NAS backup or restore operations, or management activity.

Read activity (below the zero line) indicates source replication from
the system, NAS backup or restore operations, or management
activity.

A pink bar at the top of the graph indicates that space reclamation
is in progress. Space reclamation activity is resource intensive and
can affect the rate at which the system deduplicates data or
performs namespace replication.

Average transfer rate (thin horizontal black line) shows the average
Ethernet data transfer rate for the displayed time period.

Fibre Channel Activity

The Fibre Channel Activity graph (see Figure 24) displays the amount
of data passing through all of the Fibre Channel ports in the system.
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Note: Depending on the user authentication level, platform, or

software version being used, this graph may not display in the
Overview report.

Figure 24 Fibre Channel . = ISR

Activity Graph

in out B LIP & Reset [ Abort
mFco 0.000 B 0.000 B/s 0.000 B/h 0.000 B 0.000 B/s 0.000 B/h
B FCL 2.562 TB  88.850 ME/s  319.891 GB/h 2.566 TB  88.984 ME/s  320.341 GB/h
mrcz 0.000 B 0.000 B/s 0.000 B/h 0.000 B 0.000 B/s 0.000 B/h
mFrc3 4.117 T8 142.805 MB/s  514.099 GB/h 4.117 T8 142.789 MB/s  514.039 GB/h
W FC4 0.000 B 0.080 B/s 0.000 B/h 0.000 B 0.080 B/s 0.000 B/h
| FCs 0.000 B 0.000 B/s 0.000 B/h 0.000 B 0.000 B/s 0.000 B/h

W Total 6.679 TB  231.664 ME/s  333.989 GB/h 6.682 TB  231.772 ME/s  334.380 GB/h  all graphs shown in bytes/sec (+ in/- out)
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Use the Fibre Channel Activity graph to monitor writes to and reads
from the system using the Fibre Channel ports.

The graph shows each port in a different color. Four colors, repeated
cyclically, are used to display Fibre Channel activity: dark blue, light
blue, dark green, light green. Yellow and red tones are reserved for
alerts (partially the grid) and black lines are used for markers.

Fibre Channel write activity (above the zero line) occurs during
backups.

* A regular backup schedule results in repeating patterns.

* A high amplitude left edge indicates that a large number of
client backups start at the same time.

Fibre Channel read activity (below the zero line) occurs during VTL
restore operations.

Symmetrical read and write activity (that is, mirrored patterns above
and below the zero line) indicate Tivoli Storage Manager (TSM) tape
reclamation.

A red line at the top of the graph indicates a Fibre Channel loop
initialization primitives (LIP) or reset occurred. An orange line at the
top of the graph indicates a Fibre Channel abort occurred.

Average transfer rate (thin horizontal black line) shows the average
Fibre Channel data transfer rate for the displayed time period.
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Capacity The Capacity report displays information about utilized storage space,
including the amount of data processed by the system and data
reduction statistics. The report contains the following graphs:

e Data Volume Overview

* Disk Usage
e Before Reduction vs. After Reduction

e After Reduction vs. Unique Data found

e Reduction Ratio

Data Volume Overview

See Data Volume Overview on page 35.

Disk Usage

The Disk Usage graph (see Figure 25) compares the data stored after
reduction (including deduplication and compression) and the allocated
disk space on the system.

Figure 25 Disk Usage Graph o

Tue Wed Thy Fri sat Sun Hon

st delta
1.025 TB 1.111 7B +85.995 GB
272,714 GB 272,714 GB +0.000 B
657,749 GB 740,537 GB 182,788 GB
1.207 MB  400.885 MB  +408.588 MB

Use the Disk Usage graph to monitor the amount of disk space that can
be freed during space reclamation.

* Allocated on Disk (light blue) is the amount of disk capacity that is
allocated for all types data on the DXi and includes disk space that is
free to be reclaimed for storing new backup data.

* No Deduplication (dark blue) is data not intended for
deduplication and is the amount of disk space used by shares or
partitions that are not configured for deduplication.
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After Reduction Graph
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After Reduction (dark green) is the amount of data that remains
after the ingested data has been deduplicated and compressed. This
is the amount of data consumed by the blockpool. Use this
information to see the amount of deduplicated, compressed data
stored on the system.

Reclaimable Space (light green) is the amount of disk space
available for new backup data. This data has been previously been
expired or deleted from the DXi. For non-deduplicated shares and
partitions, the DXi may automatically free reclaimable space to
create needed free space when all free space is allocated for
Allocated on Disk.

Note: Space Reclamation for DXi 2.3 and above frees space for
deduplicating shares and partitions within the blockpool,
but will leave the space available for subsequent
Deduplication. This data freed for deduplicating shares is
known as Reclaimable Space.

Before Reduction vs. After Reduction

The Before Reduction vs. After Reduction graph (see Figure 26)
compares the amount of data ingested by the system to the amount of

uni

W Beto

que and compressed data.

Before Reduction vs. After Reduction

00T
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01
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Fri sat Sun
re Reduction M After Reduction @ Unigue Data

Use the Before Reduction vs. After Reduction graph to evaluate the
effectiveness of data reduction in the system.

Before Reduction (dark blue) increases as the system ingests data.

Unique Data (bright green) shows the amount of data that remains
after ingested data is deduplicated and pointers are substituted for
redundant data. Unique Data increases more slowly than Before
Reduction because, as time goes on, less of the data ingested by
the system is unique.
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» After Reduction (dark green) is the amount of data that remains
after the ingested data has been deduplicated and compressed. This
is the amount of data consumed by the blockpool. Use this
information to see the amount of deduplicated, compressed data
stored on the system.

After Reduction vs. Unique Data found

The After Reduction vs. Unique Data found graph (see Figure 27)
compares the amount of unique data before and after compression.

Figure 27 After Reduction vs. e it 1. (Do o e
Unique Data found Graph

Fri sat Sun Han Tue Wed Thu
B After Reduction O Unique Data

Use the After Reduction vs. Unique Data found graph to evaluate the
effectiveness of data compression.

» After Reduction (dark green) shows the amount of data that
remains after ingested data is both deduplicated and compressed.

* Unique Data (bright green) shows the amount of data that remains
after ingested data is deduplicated and pointers are substituted for
redundant data.

Reduction Ratio

See Reduction Ratio on page 36.

Capacity detail The Capacity detail report displays information about utilized storage
space, including the amount of data before and after data reduction.
The report contains the following graphs:

¢ Data Volume Overview

e Before Reduction

e After Reduction
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¢ Unique Data found

* Allocated Disk Space

¢ Data not intended for deduplication

Data Volume Overview

See Data Volume Overview on page 35.

Before Reduction

The Before Reduction graph (see Figure 28) displays the total amount
of data ingested by the system. Use the Before Reduction graph to see
how much data the system is processing.

Figure 28 Before Reduction p————
Graph

Wad
first last delta

Trace 65.836 T8 90.459 TB 24,622 T8

Time 2008-12-86 21:40:08 [-0700] 2008-12-13 22:08:00 [-0708] 604800 s => Average for the entire period shown: 40.712 ME/s

After Reduction

The After Reduction graph (see Figure 29) displays the amount of data
that remains after ingested data is both deduplicated and compressed.
Use the After Reduction graph to see the amount of deduplicated,
compressed data stored on the system.

Figure 29 After Reduction After Reduction
Graph
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Figure 30 Unique Data found
Graph

Figure 31 Allocated Disk Space
Graph

44

Unique Data found

The Unique Data found graph (see Figure 30) displays the amount of
data that remains after ingested data is deduplicated but before it is
compressed and pointers are substituted for redundant data. Use the
Unique Data found graph to see the amount of deduplicated data
stored on the system.

Unique Data found

Allocated Disk Space

The Allocated Disk Space graph (see Figure 31) displays the amount of
disk capacity that is currently being used to store data. Use the
Allocated Disk Space graph to see how much active and reclaimable
data is allocated to disk. This shows both the data on disk that is
available for reuse and the data that is being actively used by the DXi.

e ee————————————————————————————

Allocated Disk Space

5.1873 6

5.1860 6

5.1868 6

sat Sun
@ Allocated on Disk W Critical Disk Space M Disk Capacity

Note: Some lines (for example, critical disk space) may not be visible
on the graph if they lie above the top of the y-axis.

* Allocated on Disk (light blue) is the amount of disk capacity that is
allocated for all types data on the DXi and includes disk space that is
free to be reclaimed for storing new backup data.
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* Critical Disk Space (red) is the level of disk usage at which allocated

disk space is critically low and ingest is stopped.

» Disk Capacity (black) is the overall capacity of the system.

Data not intended for deduplication

The Data not intended for deduplication graph (see Figure 32)
displays the amount of disk space used by the sum of the UserDataSize
values for all non-deduplicated shares or partitions, i.e., the amount of
data that will not be deduplicated (data on shares or partitions that do
not have deduplication enabled.

Figure 32 Data not Intended e eeeee————

for Deduplication

Data not intended for deduplication

Capacity delta - bytes/h  The Capacity delta - bytes/h report displays information about changes

in the amount of data stored on the system. Amounts are reported in

bytes per hour. The report contains the following graphs:

Data Volume Overview

Combined — delta in Bytes/h

Before Reduction — delta in Bytes/h

After Reduction — delta in Bytes/h

Unique Data found — delta in Bytes/h

Allocated Disk Space — delta in Bytes/h

Data Volume Overview

See Data Volume Overview on page 35.
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Combined - delta in Bytes/h
The Combined - delta in Bytes/h graph (see Figure 33) displays

changes to the values for Before Reduction, Unique Data, and After
Reduction in bytes per hour.

Figure 33 Combined — delta in Conbined - delte in Bytes/h

Bytes/h Graph !! "I | I ! IMI

W Befo ction @ Unique Data M After Reducti

Use the Combined - delta in Bytes/h graph to see increases and
decreases in the total amount of data stored on the system.

e Values above the zero line indicate an increase in data stored.

¢ Values below the zero line indicate a decrease in data stored.

Before Reduction — delta in Bytes/h

The Before Reduction - delta in Bytes/h graph (see Figure 34) displays
changes to the value for Before Reduction in bytes per hour.

Figure 34 Before Reduction — Lte in Bytes/h

delta in Bytes/h Graph II |I I ”

-59.498 GB/h

Use the Before Reduction — delta in Bytes/h graph to see increases and
decreases in the amount of ingested (not deduplicated, not
compressed) data stored on the system.

* Values above the zero line indicate an increase in data stored.

¢ Values below the zero line indicate a decrease in data stored.
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After Reduction - delta in Bytes/h

The After Reduction — delta in Bytes/h graph (see Figure 35) displays
changes to the value for After Reduction in bytes per hour.

Figure 35 After Reduction — After Reducti
delta in Bytes/h Graph
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rage for enti = -710.179 ME/h

Lta in Bytes/h

Use the After Reduction - delta in Bytes/h graph to see increases and
decreases in the amount of deduplicated, compressed data stored on
the system.

¢ Values above the zero line indicate an increase in data stored.

¢ Values below the zero line indicate a decrease in data stored.

Unique Data found — delta in Bytes/h

The Unique Data found - delta in Bytes/h graph (see Figure 36)
displays changes to the value for Unique Data in bytes per hour.

Figure 36 Unique Data found
— delta in Bytes/h Graph

Unique Data found - delta in Bytes/h

H

Tue Wed Thu Fri Sat Sun Han
Average for entire time range = -3.274 GB/h

Use the Unique Data found - delta in Bytes/h graph to see increases
and decreases in the amount of deduplicated data stored on the system.

¢ Values above the zero line indicate an increase in data stored.

¢ Values below the zero line indicate a decrease in data stored.

Quantum DXi Advanced Reporting User’'s Guide 47



Chapter 3: Advanced Reports
Report Descriptions

Figure 37 Allocated Disk Space
— delta in Bytes/h Graph

Capacity delta - bytes/s

Data Reduction
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Allocated Disk Space - delta in Bytes/h

The Allocated Disk Space — delta in Bytes/h graph (see Figure 37)
displays changes to the value for Allocated Disk Space in bytes per
hour.

D S VES- ]

Allocated Disk Space - delta in Bytes/h

Tue Wed Th Fri sat Sun Han
negative scale limited to -0.5 * positive scale since deletions are wery fast

Use the Allocated Disk Space - delta in Bytes/h graph to see increases
and decreases in the amount disk capacity that is used to store data,
including deduplicated data, data that has not been deduplicated, and
system metadata. This does not include any data on disk that is
available for reuse as this is data that has been previously expired or
deleted.

e Values above the zero line indicate an increase in data stored.

e Values below the zero line indicate a decrease in data stored.

The Capacity delta — bytes/s report displays information about changes
in the amount of data stored on the system. This report includes the
same graphs as the Capacity delta — bytes/h report. However, values
are reported in bytes per second rather than in bytes per hour. For more
information, see Capacity delta - bytes/h on page 45.

The Data Reduction report displays detailed data reduction statistics.
The report contains the following graphs:

e Data Volume Overview

e Reduction Ratio

e Deduplication Ratio

e Compression Ratio
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Data Volume Overview

See Data Volume Overview on page 35.

Reduction Ratio

See Reduction Ratio on page 36.

Deduplication Ratio

The Deduplication Ratio graph (see Figure 38) displays the
deduplication factor for the system. The higher the deduplication ratio,
the less space that is used to store the same amount of raw data. Use
the Deduplication Ratio graph to evaluate the effectiveness of
deduplication in the system.

Deduplication Ratio

45

4.4

Note: The deduplication ratio is in flux during space reclamation or
during incoming replication because these activities affect the
Before Reduction amounts.

Compression Ratio

The Compression Ratio graph (see Figure 39) displays the compression
factor for the system. The higher the compression ratio, the less space
that is used to store the same amount of deduplicated data. Use the
Compression Ratio graph to evaluate the contribution of compression
to overall data reduction and space savings.

Note: The compression ratio is in flux during space reclamation or
during incoming replication because these activities affect the
Before Reduction amounts.
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Figure 39 Compression Ratio
Graph

CPU load

Figure 40 CPU Load Average
Graph
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The CPU load report displays information about the usage of CPU
resources in the system. The report contains the following graphs:

e CPU Load Average
e CPU stats in %

CPU Load Average

The CPU Load Average graph (see Figure 40) displays the one minute
load average for the system.

CPU Load Average

W average

Use the CPU Load Average graph to determine if the system has
adequate CPU resources.

* The load average represents the average number of processes, in a
one minute time period, that were running on a CPU or that were
waiting to run on a CPU.

* Aload average higher than the number of CPU cores in the system
indicates that the system is CPU limited.

For example, a typical DXi system has four CPUs. In this case, a load
average of greater than four means that some processes had to wait
for an available CPU before running. In contrast, a load average of
less than four means no processes had to wait for a CPU.
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Note: A CPU load higher than 15 on DXi systems indicates the system
is busy. In this case, performance may be affected.

CPU stats in %

The CPU stats in % graph (see Figure 41) displays the relative CPU
usage for seven categories of processes (see Table 4).

Figure 41 CPU stats in %
Graph

Miowait Birg Wsoftrq Osysten Mnice Wuser

Table 4 Categories of
Processes in the CPU stats in % Process
Graph Category Description
iowait The CPU is waiting for an I/O device to respond
(red) (for example, the system is waiting on a disk).
irq The CPU is handling an interrupt request related
(gold) to I/0 (for example, network, Fibre Channel, disk,
keyboard, or serial port activity).
softirq The CPU is handling a high level 1/O task (for
(brown) example, timer interrupts or packets in the
TCP/IP stack).
system The CPU is handling a kernel process (for
(green) example, filesystem operations related to the
StorNext or blocklet filesystems).
nice The CPU is handling processes that have lower
(black) priority (for example, background processes).
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Process

Category Description

user The CPU is handling processes that are not

(blue) owned by the kernel (for example, deduplication
as well as some space management and
replication activities)

idle The CPU is not handling one of the other process

(not shown) categories.

Use the CPU stats in % graph to see how CPU resources are allocated
among different categories of processes.

* The amount of CPU activity consumed by each category of process is
expressed as a percentage. The percentages (including the value for
idle, which is not shown in the graph) total to 100%.

* If a system has a high CPU load average (see CPU Load Average on
page 50), then consider the following guidelines:

* A high percentage of system (green) and user (blue) activity
indicates the system is CPU limited. Add more CPUs to improve
system performance.

* A high percentage of iowait (red) activity indicates the system is
I/O limited. Add more disks or arrays to improve system
performance.

Ethernet I/O The Ethernet I/O report displays detailed information about the amount
of data passing through the Ethernet ports in the system. The report
contains the following graphs:

e Ethernet Activity

* ethn Activity

Ethernet Activity

See Ethernet Activity on page 37.
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ethn Activity

The ethn Activity graph (see Figure 42) displays the amount of data
passing through Ethernet port n. A graph appears for each Ethernet
port in the system, for example, eth0, eth1, and so on.

Figure 42 ethn Activity Graph ey sl

ethe Activity
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Use the ethn Activity graph to monitor writes to and reads from the
system using Ethernet port n.

* Write activity (above the zero line) indicates target replication to the
system, NAS backup or restore operations, or management activity.

* Read activity (below the zero line) indicates source replication from
the system, NAS backup or restore operations, or management
activity.

* A pink bar at the top of the graph indicates that space reclamation
is in progress. Space reclamation activity is resource intensive and
can affect the rate at which the system deduplicates data or
performs namespace replication.

* Average transfer rate (thin horizontal black line) shows the average
data transfer rate for ethn for the displayed time period.

Fibre Channel I/O The Fibre Channel I/O report displays detailed information about the
amount of data passing through the Fibre Channel ports in the system.

Note: Depending on the user authentication level, platform, or
software version being used, this report may not display in the
Reports menu.

The report contains the following graphs:

e Fibre Channel Activity
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¢ Fibre Channel Port n Activity

Fibre Channel Activity

See Fibre Channel Activity on page 38.

Fibre Channel Port n Activity

The Fibre Channel Port n Activity graph (see Figure 43) displays the
amount of data passing through Fibre Channel port n. A graph appears
for each Fibre Channel port in the system, for example, port 4, port 5,
and so on.

Figure 43 Fibre Channel Port n Y 1= |
ACthlty Graph FC3 Activity

Use the Fibre Channel Port n Activity graph to monitor writes to and
reads from the system using Fibre Channel port »n.

* Fibre Channel write activity (above the zero line) occurs during
backups.

* A regular backup schedule results in repeating patterns.

* A high amplitude left edge indicates that a large number of
client backups start at the same time.

* Fibre Channel read activity (below the zero line) occurs during VTL
restore operations.

* Average transfer rate (thin horizontal black line) shows the average
data transfer rate for Fibre Channel Port n for the displayed time
period.

OST Statistics The OST report is used to understand the bandwidth savings and
performance benefits that customers are achieving with DXi Accent
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software, which accelerates backups and reduces network bandwidth
requirements by distributing deduplication between the backup server
and DXi appliances. With DXi Accent, backup windows are reduced and
network bottlenecks are eliminated. When DXi Accent is enabled, only
unique and compressed data is sent over the network.

The report contains the following graphs:
* Combined

e OST Statistics — Accent

e OST Statistics — Ethernet

e OST Statistics — Accent Node n (the IP address of each Accent node)

OST Statistics — Accent

The OST Statistics — Accent graph (see Figure 44) is used to understand
and display the bandwidth savings and performance benefits that you
are achieving with Accent. Compare the Inline (Accent) to the Ethernet
In to see the amount of network bandwidth savings that Accent is
achieving. You can compare the rate of Inline (Accent) to overall
performance of the DXi in the Data Volume Overview graph. Note that
this graph only shows data when Accent is enabled.

0ST Statistics - Accent

- = .= = -=. .» .5 .m." .= .m.s .= .m.mm ._m.= .= Fa
18:20 18:30 1850 19:00 19:10 19:20 19:30 10:40 19:50

B Inline (Accent) [ Ethernet

Use the OST Statistics — Accent graph to display bandwidth savings
achieved by the Accent feature of the DXi.

* The Inline (Accent) value (blue) displays the data arriving at the DXi
from an Accent-enabled OST server.

* The Ethernet value (green) displays the data arriving at the DXi via
Ethernet.

* The tick marks at the top show if Accent is enabled (blue) or not
(green).
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OST Statistics — Ethernet

The OST Statistics — Ethernet graph (see Figure 45) displays the
amount of data being backed up to the DXi appliance through OST
servers. You can compare the amount and performance of OST to the
overall values in the Data Volume Overview graph.

If DXi Accent is enabled, the OST Statistics — Ethernet graph will not
display data, as shown in the following example.

Figure 45 OST Statistics -
Ethernet Graph

0ST Statistics - Ethernet

OST Statistics — Accent Node n

The OST Statistics — Accent Node graph (see Figure 46) is used to
understand and display the bandwidth savings and performance
benefits that you are achieving with each Accent node. Compare the
Inline (Accent) to the Ethernet In to see the amount of network
bandwidth savings that Accent is achieving. You can compare the rate
of Inline (Accent) to overall performance of the DXi in the Data
Volume Overview graph. Note that this graph only shows data when
Accent is enabled.

Figure 46 Accent Node Graph -

Accent - Node 10.40.166.57
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Per Share Ingest The (Ingest) Chargeback report displays related ingest statistics from a
(Chargeback) data source to the DXi.

Capacity data is the UserDataSize for each observation, and Per Share
Ingest is data coming into the DXi directly onto a share or partition.

You can display the data based on Total Capacity and Total Ingest for
the DXi (see Figure 47 and Figure 49) or on a per share basis (capacity
and ingest) for each share on the DXi (see Figure 48 and Figure 50).

When working with graphs, you can remove a zoom selection (before
applying it) by clicking Clear (see Figure 58).

A share refers to a container of data on a DXi. Where not specified, it
could refer to any of:

* CIFS share
* NFS share
* VTL partition
* OST (the container is the storage server)
* Directory/File or Cartridge based replication target share or partition
* Replication snapshots on a target
When viewing chargeback data, keep the following in mind:

* All reported statistics are for your selected Advanced Reporting
timeframe.

* The numbers are subject to timing. Chargeback is reported by the
DXi in one or five minute intervals; hence, the display will always lag
by at least by one or five minutes. Hold the cursor over the graph to
see a tooltip describing how timing can affect data in the graph.

* Changes in rounding and granularity can cause small differences in
the values displayed in the GUI, graph summaries and CSV output.
There may also be small differences in graph summary values as the
time granularity is changed. This is normal behavior.

* The DXi Advanced Reporting 2.3 software accepts and retains values
for 256 ingest shares. Any statistics for shares beyond this maximum
will be ignored. When this maximum has been exceeded, a one time
per boot log message is displayed.

* Chargeback is not meant to be used for short time intervals.
Because of the way the statistics are estimated, chargeback yields
the best results when the time span is greater than 7 days.
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Figure 47 Total Capacity

Figure 48 Share Capacity

58

Capacity Graphs
For Capacity, the graphs display User Data Size: first, last, and delta
(first and last data points and the delta between them).

The Capacity report shows the User Data Size over each minute of the
selected timeframe.

Capacity in the last minute of the graph corresponds to the
UserDataSize value in the Exported CSV file.

ey

Total - Capacity

600 G
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400 6

300 &
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Thu Fri sat Sun Hon Tue Wed

first last delta
0.000 B 597.256 GB  597.256 GB These graphs are best viewed with periods of more than one week.

Share thor_Callisto_nfs0l - Capacity

456
406
36
306
56
06

16
56

sat
first L delta
B User Data Size 6.000 B  40.968 GB  40.968 GB These graphs are best viewed with periods of more than one week.

Ingest Graphs

For Ingest, the graphs display, InputBytes (dark blue),
UniqueBytesPreCompression (green), and
UniqueBytesPostCompression (blue-green).

On a per share basis, the data shown is data ingested prior to reduction
or compression (InputBytes), data after deduplication
(UniqueBytesPreCompression), and data after compression and
deduplication (UniqueBytesPostCompression).
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Ingest totals in the legend of the graphs correspond to the values with
the same names in the Exported CSV file.

Figure 49 Total Ingest s tngest <Jslg]

Total - Ingest

20

100 1

|
D |

Thu Fri sat sun Mon Tue wed

W InputBytes 598.599 GB 1.157 MB/s 4.165 GB/h

@ UniqueBytesPreCompression 365.984 GB 707.298 kB/s 2.546 GB/h

M UniqueBytesPostCompression 355,153 GB 686,365 kB/s 2.471 GB/h These graphs are best viewed with periods of more than one week.
Figure 50 Share Ingest i Colicpatciiliziss sod)

Share thor_Callisto_nfsel - Ingest

o

Thu Fri sat Sun Mon Tue Wed

B InputBytes 41.707 68 B1.644 kB/s  293.919 MB/h
O UniqueBytesPreCompression 16.143 6B 31.600 kB/s  113.760 MB/h
B UniqueBytesPos tCompression 14.779 GB  28.931 kB/s  104.153 MB/h These graphs are best viewed with periods of more than one week

Export Ingest Chargeback

To export the ingest chargeback calculations to a CSV file, select Per
Share Ingest > Export Share Chargeback on the Reports drop-down
menu. The Chargeback Ingest CSV filename is an aggregate of the
SystemSerialNumber and the Start and End times of the selected
timeframe (see Figure 51).

Figure 51 Chargeback Ingest

CSV Filename System Serial Number Timeframe End

ChargebackSharelngest_SV1343BVF08124_20130304-184558_20131001-184558.csv

\—I—l

Timeframe Start
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Note: The deduplication ratio per share is based on the average total
reduction of all data ingested during the timeframe against all
the data stored on the DXi. Because it is an average, the
accuracy will increase as the timeframe increases. The average
is based on 1 minute measures throughout the timeframe; 1
hour will contain 60 observations and 1 day will contain 1440
observations. The more observations with data during the
timeframe the better the statistical accuracy. Also, if two shares
have a large amount of similar data, the first share to ingest it
will have a lower deduplication ratio because all deduplicated
data resides in the same blockpool.

The ingest chargeback CSV file contains the following:

Table 5 Ingest Chargeback CSV

File Fields
Field Description
Hostname System hostname.

SystemSerialNumber

System Serial Number.

Start The start time of the timeframe selected.
End The end time of the timeframe selected.
ShareName NAS share or VTL partition names configured in the DXi as shown in the DXi

GUI for the ingest csv. Share or partition replicated to the target DXi.

Note: An entry with a P_ prefix is a VTL partition; an entry with a S_ prefix is a
NAS or OST share.

UserDataSize

UserDataSize represents the amount of user data at the end of the selected
timeframe. This is for the share or partition and represents the sum of the file
sizes in the share/partition prior to data reduction. For replication target the
value also includes the size of the replication copies in the share.

UserDataSizeAvg

UserDataSizeAvg is a calculated value determined by dividing the sum of all
observed UserDataSize by the number of observations for the period.

UserDataSizeMax

UserDataSizeMax is the maximum observation of UserDataSize in the
selected timeframe.

60
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Field

Description

InputBytes

InputBytes is the size of the data as it arrives at the DXi during the selected

timeframe.

Note: This is only ingested data and does not take into account deletes.
Appears on the share ingest graph.

UniqueBytesPreCom
pression

UniqueBytesPreCompression is the total amount of data ingested after
deduplication only during the selected timeframe.

Note: This is only ingested data and does not take into account deletes.

UniqueBytesPostCo
mpression

UniqueBytesPostCompression is the total amount of data after total
reduction during the selected timeframe.

Note: This is only ingested data and does not take into account deletes.

ReductionRatio

ReductionRatio is a calculated value determined by dividing the sum of all
observed UserData by the sum of all UniqueBytesPostCompression.

DedupRatio

DepupRation is a calculated value determined by dividing the sum of all
observed UserData by the sum of all UniqueBytesPreCompression.

CompressionRatio

CompressionRatio is a calculated value determined by dividing
ReductionRatio by DedupRatio.

OnDisk

OnDisk reflects the effective disk usage at the end of the selected timeframe.

OnDiskAvg

OnDiskAvg is the average data OnDisk during the selected timeframe.

PercentOfTotalCapac

ity

The percent of the total capacity the data OnDisk is using for the selected
timeframe.

Replication Ingest
(Chargeback)

The (Replication Ingest) Chargeback report displays related replication
ingest statistics (which can include OST optimized duplication data) to

the DXi. Replication Ingest is data coming into that DXi indirectly (from
another DXi) through replication. Chargeback for replication tracks the
data ingest, compressed, deduplicated, and protected for a share or
partition that has been replicated to the DXi. Total Capacity and Total
Ingest are shown for the DXi (see Figure 52 and Figure 54) or on a per
share basis (capacity and ingest) (see Figure 53 and Figure 55).
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When viewing chargeback data, keep the following in mind:

* All reported statistics are for your selected Advanced Reporting
timeframe.

* The numbers are subject to timing. Chargeback is reported by the
DXi in one or five minute intervals; hence, the display will always lag
by at least by one or five minutes. If a replication starts and
completes between one 5 minute reporting point and the next 5
minute reporting point, no Ingest data will show up on the graph or
legend. Hold the cursor over the graph to see a tooltip describing
how timing can affect data in the graph.

* Chargeback is not meant to be used on short time intervals. Because
of the way the statistics are estimated, chargeback yields the best
results when the time span is greater than 7 days.

When working with graphs, you can remove a zoom selection (before
applying it) by clicking Clear (see Figure 58).

Capacity Graph
For Capacity, the graph displays User Data Size: first, last, and delta
(first and last data points and the delta between them.)

The Capacity report shows the User Data Size over each minute of the
selected timeframe.

Capacity in the last minute of the graph corresponds to the
UserDataSize value in the Exported CSV file.

Figure 52 Total Capacity - e ClekE
Replication Total - capacity

Thu Fri sat Sun Man Tue Wed

first last delta
W User Data Size  136.452 GB 8.000 B -136.452 GB These graphs are best viewed with periods of more than one week.
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Figure 53 Share Capacity - ET P G S PP sl
Replication share viper.quantum-sqa.com/vipercifsees - cCapacity

Fri sat Sun Mon Tue Wed Thy

first last delta
M User Data Size  136.452 GB 0.000 B -136.452 GB These graphs are best viewed with periods of more than one week

Ingest Graph

For Ingest, the graph displays, InputBytes (dark blue),
UniqueBytesPreCompression (green), and
UniqueBytesPostCompression (blue-green).

On a per share basis, the data shown is data ingested prior to reduction
or compression (InputBytes), data after deduplication
(UniqueBytesPreCompression), and data after compression and
deduplication (UniqueBytesPostCompression).

Ingest totals in the legend of the graphs correspond to the values with
the same names in the Exported CSV file.

Figure 54 Total Ingest - s =]
Replication el = fhrs
04
@ UnigueBytesPreCompression 157.149 GB 365.751 KB/s 1.317 GB/h
M UniqueBytesPostCompression 128.635 GB 299.388 kB/s 1.078 GB/h These graphs are best viewed with periods of more than one week.
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Figure 55 Share Ingest -
Replication

cJaiil)

Share viper.quantum-sqa.com/vipercifs003 - Ingest

ri sat sun Mon Tue Wed Thy

B InputBytes 284.817 GB  662.890 kB/s 2.386 GB/h

O UniqueBytesPrecompression 157.149 GB  365.751 kB/s 1.317 GB/h

B UniqueBytesPostCompression  128.635 GB  299.388 kB/s 1.078 GB/h These graphs are best viewed with periods of more than one week.

Export Replication Chargeback

To export the replication chargeback calculations to a CSV file, select
Replication Ingest > Export Replication Chargeback on the Reports
drop-down menu. The Chargeback Replication CSV filename is an
aggregate of the SystemSerialNumber and the Start and End times of
the selected timeframe (see Figure 56).

Figure 56 Replication Ingest
CSV Filename

64

System Serial Number Timeframe End

ChargebackReplicationingest_SV1343BVF08124_20130304-184558_20131001-184558.csv

\—I—l

Timeframe Start

Note: The deduplication ratio per share is based on the average total
reduction of all data ingested during the timeframe against all
the data stored on the DXi. Because it is an average, the
accuracy will increase as the timeframe increases. The average
is based on 1 minute measures throughout the timeframe; 1
hour will contain 60 observations and 1 day will contain 1440
observations. The more observations with data during the
timeframe the better the statistical accuracy. Also, if two shares
have a large amount of similar data, the first share to ingest it
will have a lower deduplication ratio because all deduplicated
data resides in the same blockpool.
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The replication chargeback CSV file contains the following:

Table 6 Replication

Chargeback CSV File Fields

Field

Description

Hostname

System hostname.

SystemSerialNumber

System Serial Number.

Start The start time of the timeframe selected.
End The end time of the timeframe selected.
ShareName NAS share or VTL partition names configured in the DXi as shown in the DXi

GUI for the ingest csv. Share or partition replicated to the target DXi.

Note: An entry with a P_ prefix is a VTL partition; an entry with a S_ prefix is a
NAS or OST share.

UserDataSize

UserDataSize represents the amount of user data at the end of the selected
timeframe. This is for the share or partition and represents the sum of the file
sizes in the share/partition prior to data reduction. For replication target the
value also includes the size of the replication copies in the share.

UserDataSizeAvg

UserDataSizeAvg is a calculated value determined by dividing the sum of all
observed UserDataSize by the number of observations for the period.

UserDataSizeMax

UserDataSizeMax is the maximum observation of UserDataSize in the
selected timeframe.

InputBytes

InputBytes is the size of the data as it arrives at the DXi during the selected
timeframe.

Note: This is only ingested data and does not take into account deletes.
Appears on the share ingest graph.

UniqueBytesPreCom
pression

UniqueBytesPreCompression is the total amount of data ingested after
deduplication only during the selected timeframe.

Note: This is only ingested data and does not take into account deletes.

UniqueBytesPostCo
mpression

UniqueBytesPostCompression is the total amount of data after total
reduction during the selected timeframe.

Note: This is only ingested data and does not take into account deletes.
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Field Description

ReductionRatio ReductionRatio is a calculated value determined by dividing the sum of all

observed UserData by the sum of all UniqueBytesPostCompression.

DedupRatio DepupRation is a calculated value determined by dividing the sum of all
observed UserData by the sum of all UniqueBytesPreCompression.

CompressionRatio CompressionRatio is a calculated value determined by dividing
ReductionRatio by DedupRatio.

OnDisk OnDisk reflects the effective disk usage at the end of the selected timeframe.

OnDiskAvg OnDiskAvg is the average data OnDisk during the selected timeframe.

PercentOfTotalCapac | The percent of the total capacity the data OnDisk is using for the selected
ity timeframe.

Ingest & Delete

66

Ingest and Delete displays three graphs:
* Ingest & Deletions per hour
* Ingest & Deletions per day
* Ingest & Deletions per week

All three graphs display UniqueBytesingest (green) and
UniqueBytesDeleted (blue). The Ingest & Deletions per hour graph is
shown as a representative example or the Ingest and Delete graphs (see

Figure 57).

These graphs allow you to see the amount of unique data, after
compression and deduplication, that is backed up and deleted from the
DXi on an hourly, daily, and weekly basis. This information can be used
to determine how close to steady state, that is the balance between
backup and expiration, the DXi is during the selected timeframe. Some
examples:

* When the DXi is new and the expiration policies are not running on
a regular basis, you will see much more data ingested than deleted.

* When the DXi is in steady state, the data deleted and ingested over
the period should be about the same.
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Note: The average difference between ingest and deletion over

long periods of steady state will help you estimate your
true data growth (or loss).

You can also use these graphs to determine how much data you are
backing up to the DXi on a regular basis, which determines the overall
workload you are placing upon the DXi. This gives you the total data
arriving at the DXi. Compare this to the Data Volume Overview graph

(see Figure on page 35) that shows the net (ingest minus deletions)
data arrival at the DXi.

Figure 57 Ingest and Delete
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Space Reclamation The Space Reclamation report displays information about the overall

progress of space reclamation activities and also contains details about
the underlying data as it is being reclaimed. This report allows you to
monitor the performance of space reclamation directly, which can be
used to understand if there are issues with overlapping processes or
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Figure 59 Space Reclamation
Progress Graph

68

performance issues in the RAID subsystem (file system, Fibre Channel
path, etc.).

The report contains the following graphs:

Space Reclamation Progress

Space Reclamation Bytes

Space Reclamation Progress

The Space Reclamation Progress graph (see Figure 59) shows the
progress of each of the four space reclamation stages:

Stage 1 - Compact (deletes any tags with a reference count of
zero). Compaction is the term used to describe the stage where data
is actually deleted. This stage is in place to delete data that was
identified for deletion during a previous space reclamation
operation. This allows customers to cancel reclamation and recover
data without running through the entire operation cycle.

Stage 2 — Reconcile (gets a list of tags to expire and their reference
counts).

Stage 3 — Delete (decrements the reference count of tags that have
expired).

Stage 4 - Compact (deletes any tags with a reference count of
zero). This is the same as stage 1.

it

ol
13:00 13:10 13:20 13:30 13:40 13:50 13:00 1:10 14:20 14:30 4:40 1:50 15:00

D gcStage x 10 M Progress M Total Progress

The Space Reclamation Progress graph provides the following data:

The value for gcStage x 10 (green) represents the current stage of
the space reclamation activity. Space reclamation occurs in four
stages. To make it easier to read the graph, the stage number is
multiplied by 10. For example, stage 2 of space reclamation appears
as 20 on the graph.
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* The Progress (light blue) line indicates the completion status of
each stage.

* The Total Progress (dark blue) line indicates the space reclamation
percentage completed over time.

Note: In the Space Reclamation Progress graph, the Progress
and Total Progress lines may never reach 100% because
sampling is performed at specific intervals, and when
reclamation completes, no additional data is returned.
When the 100% complete point is reached, the process is
done, and the 100% point data is not sent to be collected
by DXi Advanced Reporting.

Space Reclamation Bytes

The Space Reclamation Bytes graph (see Figure 59) displays details
about the data that is being reclaimed.

Figure 60 Space Reclamation e P B
Bytes Graph

B User Bytes to Reclaim [ Disk Bytes to Reclaim

The Space Reclamation Bytes graph contains the following statistics:

* The User Bytes to Reclaim (dark blue) variable displays the “before
reduction” data being reduced over time.

* The Disk Bytes to Reclaim (light green) variable displays the actual
space that is reclaimed during stage 4 of space reclamation.

System Load The System Load report displays information about the usage of CPU,
disk, and I/O resources in the system. The report contains the following
graphs:

e CPU Load Average
e CPU stats in %
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e Ethernet Activity

e Fibre Channel Activity

CPU Load Average

The CPU Load Average graph (see Figure 61) displays the one minute
load average for the system using a logarithmic scale.

Figure 61 CPU Load Average
Graph

CPU Load Average (logarithmic scale)

Use the CPU Load Average graph to determine if the system has
adequate CPU resources.

* The load average represents the average number of processes, in a
one minute time period, that were running on a CPU or that were
waiting to run on a CPU.

* Aload average higher than the number of CPU cores in the system
indicates that the system is CPU limited.

For example, a typical DXi system has four CPUs. In this case, a load
average of greater than four means that some processes had to wait
for an available CPU before running. In contrast, a load average of
less than four means no processes had to wait for a CPU.

Note: A CPU load higher than 15 on DXi systems indicates the system
is busy. In this case, performance may be affected.

CPU stats in %

See CPU stats in % on page 51.

Fibre Channel Activity

See Fibre Channel Activity on page 38.
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Note: Depending on the user authentication level, platform, or
software version being used, this graph may not display in the
System Load report.

Ethernet Activity

See Ethernet Activity on page 37.
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A Adaptive Deduplication The mode of deduplication which allows
data deduplication to run concurrent with the backup being
ingested. The deduplication process will adapt to the speed of
the ingest.

B Bit The basic unit of data in a binary numbering system (biary
digi?), represented by a 0 or a 1. Eight bits equals one byte.

Block During deduplication, data is divided into variable length blocks
(also called blocklets). Redundant blocks are removed and
replaced with pointers to the original copy of the block.

Blockpool See Deduplication Pool.

Byte The basic unit of computer memory which is large enough to
hold one character.

C Chargeback A method that provides the functionality to calculate the

storage capacity used by each share in a DXi.

Compress A process of removing fine-grained redundancy from data
prior to storing or transmitting it. The granularity may vary, but
generally compression deals with redundancy in grains of a few
bytes.
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Continuous Replication Data replication is the process of creating
and managing duplicate versions of your data. Once a data set
has been deduplicated, it may be replicated (nonredundant
data is transmitted from a source system to a target).
Deduplication tags representing files with a high probability of
being replicated (for example, NAS share marked for replication)
are queued for replication after deduplication is complete
without regard to the replication schedule. This continuous
transmission of data is an optimization allowing replication to
be used with low bandwidth networks.

Deduplicate A process of removing coarse-grained redundancy from
data prior to storing or transmitting it. The granularity may vary,
but generally deduplication deals with redundancy in grains of
several kilobytes.

Deduplication Pool The term used to refer to the collection of unique
data stored in a DXi deduplication appliance. The size of the
deduplication pool is reported as the After Reduction statistic
on the DXi GUI and is a measure of the disk space occupied by
all data backed up to the DXi after the data has been
deduplicated and compressed.

Deferred Deduplication The mode of deduplication which begins
only after the deferred deduplication window. Typically,
deferred deduplication begins after the backup ingest is
complete.

Deferred Deduplication Window A defined window during which no
deduplication will take place. This allows maximum system
resources to be devoted to data ingest thus allowing a faster
backup. The deferred deduplication window applies only to the
share/partition for which it is defined. It is possible to define a
second share/partition and perform backups that overlap the
same time period. The data written to the share without a
defined deferred deduplication window will be subjected to
adaptive deduplication.

File or Cartridge Replication File or cartridge replication (FCR)
extends continuous and namespace replication from operating
at a share/partition level and zooms in to the file-directory/
virtual cartridge level. FCR can be used to synchronize the
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content of a share or partition that is concurrently accessible at
both source and target DXi.

Ingest The process of writing data from an external system or
application to disk in a DXi system.

Inline deduplication The removal of redundancies from data before
or as it is being written to a backup device.

LUN  Logical Unit Number. A logical storage unit that corresponds to
a storage volume. A storage array can be partitioned into
multiple LUNSs.

Namespace The term that applies to metadata required to reconstruct
deduplicated data back into its native application format. It is
used in phrase combinations such as “namespace replication”
or “synchronize the namespace.”

Namespace Replication When a replication set is scheduled for
transmission, the system scans the files comprising the
replication set and a namespace file is created. A namespace
file contains the complete set of deduplication tags for the
replication set. Data that is active (a NAS file that is open) or
data that is not yet deduplicated is not included in the
namespace file. The namespace file is then deduplicated and
transmitted to the target system after the data transmission of
the replication set is complete. Once both the replication set
and namespace file have been transmitted to the target
system, the replication can be recovered.

NTP  Network Time Protocol. A protocol used to synchronize time
between devices over a network.

OST  OpenStorage (OST) technology
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P Partition A DXi storage destination for data transferred by FC or iSCSI
where the structure is considered to be a virtual tape library
(VTL) and the content is written to virtual tape cartridges.

R Recover The DXi procedure to make replicated and namespace data
accessible on the DXi to which it had been replicated. If a share
was replicated, then a share is recovered. If a partition is
replicated, then a partition is recovered. It is not possible to
convert a share to a partition (or vice-versa) during the recovery
procedure.

S Share A DXistorage destination for data transferred by NAS where the
content is treated as files and directories.

Source The term often applied to the DXi that is sending a copy of
deduplicated data to a second DXi.

Space Reclamation A multi phase process used to recover disk space
on a DXi system. During space reclamation, the system searches
for redundant blocks that were not captured during
deduplication. The system also deletes blocks associated with
expired virtual tape cartridges (VTCs) and files that have been
deleted from NAS shares.

T Tag A united of ingested data. During deduplication, a tag is divided
into variable length blocks (also called blocklets).

Target The label often applied to the DXi that is receiving a copy of
deduplicated data.

Truncation A process used to recover disk space on a DXi system.
When deduplicated data is truncated, only the metadata is
available on the filesystem. This reduces the amount of capacity
required in the filesystem. Once truncated, the file must be
reconstituted using its tag before you are able to access the file.
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\) Virtual Tape Cartridge (VTC) An emulation of a real, physical tape
cartridge, including a type, any nonvolatile memory associated
with the case housing, and that recording medium. Also
referred to as a virtual tape volume or a virtual volume.

Quantum DXi Advanced Reporting User’'s Guide 77



Glossary

78 Quantum DXi Advanced Reporting User’'s Guide



	Contents
	Figures
	Tables
	Preface
	DXi Advanced Reporting Introduction
	About DXi Advanced Reporting
	Extension to DXi Remote Management
	On Demand Reports
	Historical Data

	Logging Database
	Round Robin Database
	Database Resolution
	Performance Impact

	Date and Time

	DXi Advanced Reporting Navigation
	Accessing DXi Advanced Reporting
	Supported Browsers
	Logging On to DXi Advanced Reporting
	Logging Off of DXi Advanced Reporting

	Using the Report Window
	Menu
	Toolbar
	View Controls
	Graphs

	Working With Time Ranges
	Changing the Time Range

	Working With Graphs
	Selecting the Base
	First, Last, and Delta
	Gaps in Graphs
	Stacked and Layered Graphs
	The Zero Line

	Interpreting Performance Data

	Advanced Reports
	Reports and Graphs
	Report Descriptions
	Overview
	Capacity
	Capacity detail
	Capacity delta - bytes/h
	Capacity delta - bytes/s
	Data Reduction
	CPU load
	Ethernet I/O
	Fibre Channel I/O
	OST Statistics
	Per Share Ingest (Chargeback)
	Replication Ingest (Chargeback)
	Ingest & Delete
	Space Reclamation
	System Load


	Glossary

