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Preface 

This document describes how to operate Performance Monitor software. 

This document assumes the following: 

 The user has a background in data processing and understands direct-access storage 
device (DASD) systems and their basic functions, and 

 The user is familiar with the Hitachi Disk Array subsystem. 

 The user has read and understands the TagmaStore Storage Navigator User’s Guide (MK-
94RD206). 

Note: The use of all Hitachi Data System products is governed by the terms of your 
agreement(s) with Hitachi Data Systems 

Software Version 

This document revision applies to TagmaStore™ Adaptable Modular Storage and Workgroup 
Modular Storage versions 7.1 and higher. 

Convention for Storage Capacity Values 

Storage capacity values hard disk drives (HDDs) on the TagmaStore AMS/WMS are calculated 
based on the following values: 

1 KB = 1,000 bytes 
1 MB = 1,0002 bytes 
1 GB = 1,0003 bytes 
1 TB = 1,0004 bytes 

Storage capacity values logical devices (LDEVs) on the TagmaStore AMS/WMS are calculated 
based on the following values: 

1 KB = 1,024 bytes 
1 MB = 1,0242 bytes 
1 GB = 1,0243 bytes 
1 TB = 1,0244 bytes 
1 block = 512 bytes 

Referenced Documents 

 Hitachi TagmaStore Storage Navigator User’s Guide (MK-94RD206) 
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Comments 

Please send us your comments on this document. Make sure to include the document title, 
number, and revision. Please refer to specific section(s) and paragraph(s) whenever possible. 

 E-mail: doc.comments@hds.com 

 Fax: 858-695-1186 

 Mail: 
Technical Writing, M/S 35-10 
Hitachi Data Systems 
10277 Scripps Ranch Blvd. 
San Diego, CA 92131 

Thank you! (All comments become the property of Hitachi Data Systems Corporation.) 
 

mailto:doc.comments@hds.com


 Hitachi TagmaStore® AMS and WMS Performance Monitor Software User’s Guide vii 

Contents 
Chapter 1 About Performance Monitor 

1.1 Overview of Performance Monitor ............................................................. 2 
1.2 About the Monitoring Process................................................................... 2 

Chapter 2 Preparing to Use Performance Monitor 
2.1 Installing Performance Monitor................................................................. 4 
2.2 Uninstalling Performance Monitor ........................................................... 10 
2.3 Enabling and Disabling Performance Monitor .............................................. 11 

Chapter 3 Using Performance Monitor 
3.1 Specifying Information to be Acquired...................................................... 14 
3.2 Acquiring Performance Monitoring Information ........................................... 16 
3.3 Using Graphic Displays ......................................................................... 24 
3.4 Output of Performance Monitor Information to a File.................................... 28 
3.5 Optimizing Performance from Acquired Information ..................................... 33 

3.5.1 The Method of Performance Optimization ........................................ 33 
3.5.2 Performance Imbalance and the Solution ......................................... 34 

Acronyms and Abbreviations....................................................................................................................35 

Glossar ...............................................................................................................................................37 

Index ...............................................................................................................................................39 

 
 



viii Chapter 1     About Performance Monitor 

List of Figures 
Figure 2.1 Array System Viewer Window (Logical Status Tab)................................... 5 
Figure 2.2 Install/Unlock Options Dialog Box....................................................... 6 
Figure 2.3 Install/Unlock Options – Option Name Dialog Box .................................... 7 
Figure 2.4 Result Dialog Box .......................................................................... 8 
Figure 2.5 Array System Viewer Window (Logical Status Page Option: Enable) .............. 9 
Figure 2.6 De-install/Lock Options Dialog Box .................................................... 10 
Figure 2.7 Array System Viewer Window (PFM Monitor: Disable) .............................. 12 

 
Figure 3.1 Performance Statistics Window......................................................... 14 
Figure 3.2 Performance Monitor Dialog Box ....................................................... 17 
Figure 3.3 Performance Monitor Dialog (Graph) .................................................. 24 
Figure 3.4 Performance Monitor – Save Monitoring Data ........................................ 28 
Figure 3.5  Performance Monitor - Output CSV ................................................... 29 
Figure 3.6 The Method of Performance Optimization............................................ 33 

  



 Hitachi TagmaStore® AMS and WMS Performance Monitor Software User’s Guide ix 

List of Tables 
Table 1.1 Event Sequence in the Monitoring Process ............................................. 2 
Table 1.2 Performance Monitor Prerequisites ..................................................... 2 

 
Table 3.1 Tree View.................................................................................. 18 
Table 3.2 List Items .................................................................................. 19 
Table 3.3 Displayed Items........................................................................... 21 
Table 3.4 Graphic Display ........................................................................... 25 
Table 3.5 CSV File Name ............................................................................ 30 

 

 





 Hitachi TagmaStore® AMS and WMS Performance Monitor Software User’s Guide 1 

Chapter 1 About Performance Monitor 

Performance Monitor is a controller-based software application that acquires information on 
the performance of RAID groups, logical units, and other elements of the disk subsystem 
while tracking the utilization rates of resources such as hard disk drives and processors. 
Information acquired is displayed with line graphs in the Performance Monitor windows. 

This chapter includes the following: 

 Overview of Performance Monitor (section 1.1) 

 About the Monitoring Process (section 1.2) 
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1.1 Overview of Performance Monitor 

When the disk subsystem is monitored using Performance Monitor, utilization rates of 
resources in the disk subsystem (such as loads on the disks and ports) can be measured. 
When a problem such as slow response occurs in a host, the system administrator can quickly 
determine the source of the difficulty by using the Performance Monitor. 

1.2 About the Monitoring Process 

Table 1.1 describes the monitoring process. 

Table 1.1 Event Sequence in the Monitoring Process  

Item Specifications 

Acquisition of information Performance Monitor acquires information on performance and resource utilization 
of the disk subsystem. 

Graphic display Performance Monitor displays acquired information with line graphs. It displays the 
graph as soon as it acquires the information or displays optional information later, 
after choosing from the information acquired. 

Prerequisites for using the Performance Monitor are shown in Table 1.2. 

Table 1.2 Performance Monitor Prerequisites  

Item Prerequisite 

Setting monitoring parameters Storage Navigator Modular (AMS) is required 

Micro program revision Micro program 0710/A or later is required. 

Concurrent use with optional 
features 

The optional features with which you want to use Performance Monitor 

Note: If performance information is acquired from Performance Monitor, Write performance 
deteriorates up to as much as 10%. 
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Chapter 2 Preparing to Use Performance Monitor 

This chapter explains how to prepare for Performance Monitor operations.  

This chapter includes the following: 

 Installing Performance Monitor (section 2.1) 

 Uninstalling Performance Monitor (section 2.2) 

 Enabling and Disabling Performance Monitor (section 2.3) 

Because Performance Monitor is an optional software application, it must first be installed. 
To install Performance Monitor, you need the key code or key file provided with 
purchase.  

Use the following instructions to install Performance Monitor. The Performance Monitor is 
installed and uninstalled using the modular version of Storage Navigator. 

Note: The installation, uninstallation, enabling, and disabling of Performance Monitor must 
be performed separately for each disk subsystem. 

Note: Before installing and uninstalling, make sure that the subsystem is operating 
normally. Installation, uninstallation, enabling, and disabling of Performance Monitor cannot 
be performed if the subsystem has a failure. 
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2.1 Installing Performance Monitor 

Performance Monitor software is included with the Disk Subsystem microcode. Installation is 
accomplished by unlocking the code. There is no additional software to install on the disk 
subsystem. 

To install Performance Monitor using the GUI version of Storage Navigator: 

1. Start Storage Navigator and change the operation mode to Management Mode 
(administrator mode). 

2. Register the subsystem in which you want to install the Performance Monitor feature. 

3. Connect to the subsystem. 

4. Click the Logical Status tab. 

5. Click the License Key icon. 
 

 

Navigator: Version 5.00 or later 
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Navigator: Less than 5.00 version 

Figure 2.1 Array System Viewer Window (Logical Status Tab) 
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6. Click Install. The Install Options dialog box is displayed. (Navigator: Version 5.00 or 
later) 

Click Open. The Unlock Options dialog box is displayed. (Navigator: Less than 5.00 
version) 
 

 

Navigator: Version 5.00 or later 

 

Navigator: Less than 5.00 version 

Figure 2.2 Install/Unlock Options Dialog Box 

7. When you install the options using a key code, click the Key Code radio button, then 
enter the key code. When you install the options using a key file, click the Key File radio 
button, set up the path for the key file, and click OK. 

Use the Browse button to set the path to easily select the correct key file path. 
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8. When you install the options using the key file, a list appears in the Option Name 
window. Verify the Option Name and click OK. 
 

 

Navigator: Version 5.00 or later 
 

 

 

Navigator: Less than 5.00 version 

Figure 2.3 Install/Unlock Options – Option Name Dialog Box 

9. A screen requesting confirmation to install Performance Manager is displayed. Click OK. 

10. When Navigator version is 3.00 or later and Cache Partition Manager is enabled, the 
following message is displayed. Since Performance Monitor does not use the data pool, 
click the OK button at this point without doing anything else. 
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11. When you install the options using the key file, the Result dialog box is displayed. Click 
Close. 
 

 

Navigator: Version 5.00 or later 

 

Navigator: Less than 5.00 version 

Figure 2.4 Result Dialog Box 

In the Option Name window, PFM-MONITOR is displayed; the status is Enable (see Figure 
2.5). 
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Navigator: Version 5.00 or later 
 

 

Navigator: Less than 5.00 version 

Figure 2.5 Array System Viewer Window (Logical Status Page Option: Enable) 

Performance Monitor is now ready for use. 
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2.2 Uninstalling Performance Monitor 

Follow the instructions below to uninstall Performance Monitor. Once uninstalled, 
Performance Monitor is not available until it is installed by the key code or key file provided 
by HDS. 

1. Start Storage Navigator Modular and change the operation mode to Management Mode 
(administrator mode). 

2. Register the subsystem in which you will uninstall the Performance Monitor feature and 
connect to the subsystem. 

The Array System Viewer window displays, showing the connected subsystem. 

3. Click the Logical Status tab. 

4. Click the License Key icon. 

5. Click De-install. The De-install Options dialog box is displayed. (Navigator: Version 5.00 
or later) 

Click Close. The Lock Options dialog box is displayed. (Navigator: Less than 5.00 
version) 
 

 

Navigator: Version 5.00 or later 

 

Navigator: Less than 5.00 version 

Figure 2.6 De-install/Lock Options Dialog Box 

6. Enter the appropriate key code in the text box and click OK. 

7. A screen displays requesting you to confirm the uninstalling of Performance Monitor. 
Click OK. 

The Performance Monitor feature is now uninstalled and unavailable. 
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2.3 Enabling and Disabling Performance Monitor 

The Performance Monitor feature can be set to enable or disable when it is installed. 

Follow the instructions below to enable/disable Performance Monitor: 

1. Start Storage Navigator Modular and change the operation mode to Management Mode 
(administrator mode). 

2. Register the subsystem in which you will change the status of the Performance Monitor 
feature.  

3. Connect to the subsystem. 

The Array System Viewer window is displayed showing the connected subsystem. 

4. Click the Logical Status tab. 

5. Click the License Key icon. 

6. From the Option Name, select PFM-MONITOR and click Change. A message confirming 
that you want to change the status (enable or disable) is displayed. 

7. Click OK. 
 

 

Navigator: Version 5.00 or later 
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Navigator: Less than 5.00 version 

Figure 2.7 Array System Viewer Window (PFM Monitor: Disable) 

The status of the Performance Monitor feature is now changed (enabled/disabled). 
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Chapter 3  Using Performance Monitor 

Once enabled, Performance Monitor is ready to acquire resource information and to display 
the acquired information with line graphs. 

This chapter includes the following: 

 Specifying Information to be Acquired (section 3.1) 

 Acquiring Performance Monitoring Information (section 3.2) 

 Using Graphic Displays (section 3.3) 

 Output of Performance Monitor Information to a File (section 3.4) 

 Optimizing Performance from Acquired Information (section 3.5) 
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3.1 Specifying Information to be Acquired  

Follow the procedure below to specify what information is to be acquired. 

1. Start Storage Navigator Modular and change the operation mode to Management Mode 
(administrator mode). 

2. Register the subsystem in which you want to set the acquisition information. Connect to 
the subsystem. 

The Array System Viewer window displays, showing the connected subsystem. 

3. From the Tools menu, select Performance  Settings. 

The Performance Statistics window is displayed. 
 

 

Figure 3.1 Performance Statistics Window 

4. A list of available information is displayed. Select the check boxes associated with the 
information to acquire. 

5. Click Apply. 
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6. A message appears, click OK (twice). 

– Port Information 

Storage Navigator acquires port I/O and data transfer rates for all Read and Write 
commands received from a host. It can also acquire the number of commands that 
made cache hits and cache hit rates for all Read and Write commands. 

– RAID Group/Logical Unit Information 

Storage Navigator acquires all subsystem RAID Group of logical units the I/O and 
data transfer rates for all Read and Write commands received from a host. In 
addition, it will also acquire the number of commands that made cache hits and 
cache hit rates for all Read and Write commands. 

– Cache Information 

Storage Navigator can display the ratio of data in a write queue to the entire cache 
data and utilization rates of the clean, middle, and physical queues. 

– The clean queue consists of a number of segments of data that have been read 
from the drives and exist in cache. 

– The middle queue consists of a number of segments that retain write data, have 
been sent from a host, exist in cache, and have no parity data generated. 

– The physical queue consists of a number of segments that retain data, exist in 
cache, and have parity data generated, but not written to the drives. 

– For the Cache Hit parameter of the Write command, a Hit is defined as a 
response to the host that has completed a Write to the Cache (Write-After). Miss 
is defined as a response to the host that has completed a Write to the drive 
(Write-Through). When the Cache use volume is large or the battery unit fails, 
Write-Through is more likely. 

– Processor Information 

Storage Navigator can acquire and display the utilization rate for each processor. 

– Drive Information 

Storage Navigator can acquire the I/O and data transfer rates for all Read and Write 
commands issued to each drive installed in the disk subsystem. It can also acquire 
the I/O rate of the online verify command executed in each drive. 

– Drive Operating Information 

Storage Navigator can acquire the drive operation rate and the number of tags. The 
drive operation time is the period of time from when a command is issued to the 
drive, to when the command has completed execution. The number of tags is the 
maximum number of tags per second. 

– Back-end Information 

Storage Navigator can acquire the I/O and the data transfer rates regarding all Read 
and Write commands issued to each loop of the back end of the disk subsystem. It 
can also acquire the I/O rate of the online verify command issued to each loop. 
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3.2 Acquiring Performance Monitoring Information 

The procedure for acquiring performance information with Storage Navigator is explained 
below. 

Note: If the performance information is acquired from the Performance Monitor, the Write 
performance can deteriorate as much as 10 percent. 

Information is acquired for each controller. 

1. On the Tools menu, select Performance  Display Graph. 
 

 

Figure 3.1 Array System Viewer – Tools Menu 

The Performance Monitor dialog box is displayed. 
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Figure 3.2 Performance Monitor Dialog Box 

– Collection Status of Performance Statistics 

Category and Status are displayed according to the selection made in the Graph – 
Collection Status of Performance Statistics tab. For the items listed in the Category 
column, Start is displayed in the Status column. 

– Interval Time 

Specify an interval for acquiring the information by designating units of minutes 
within a range from one minute to 23 hours and 59 minutes. The default interval is 
one minute. 

– Tree View 

The objects acquired are displayed graphically using icons. When a certain icon is 
clicked, the details of the corresponding icon are displayed in a list. The icons are 
explained in Table 3.1. 
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Table 3.1 Tree View 

Icon Name Contents 

 Subsystem This icon represents the subsystem. 
When this icon is clicked, a tree view of icons that belong to the subsystem is displayed. 
Information on this icon is not displayed in the list. 

 CTL0/CTL1 This icon represents the controller. 
When this icon is clicked, a tree view of icons that belong to the controller is displayed. 
Information on this icon is not displayed in the list. 
For a single controller system, an icon of the CTL 1 is not displayed. When one of the 
controllers is registered with Navigator for a dual controller system, only the icon of the 
connected controller is displayed. 

 Port Information on the port is displayed in the list. 

 RAID Group Information on the RAID groups that have been defined are displayed in the list. 

 RG-nn Information on the logical units that belong to the each RAID group are displayed in the list. 

 Logical Unit Information on the logical units that have been defined are displayed in the list. 

 Cache Information on the cache is displayed in the list. 

 Processor Information on the processor is displayed in the list. 

 Drive Information on the drive is displayed in the list. 

 Drive Operation Information on the drive operation is displayed in the list. 

 Back-end Information on the back-end is displayed in the list. 

– List 

Details of items selected in the tree view are displayed (see Table 3.2). The 
configuration of the disk subsystem and the defined configuration are displayed. 
During the monitoring process, the display is updated automatically at regular 
intervals. If the definition of the RAID group or logical unit is changed during the 
monitoring process, the change produces no effect on the list. Before monitoring is 
started, the list is blank. After monitoring is started, if the information cannot be 
acquired due to excessive LAN traffic, etc. when the specified interval has elapsed, 
"---" is displayed. When an item has not yet been acquired, “N/A” is displayed. 
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Table 3.2 List Items 

Selected Item List Items Contents 

Port Port number (The maximum numbers of resources that can be 
installed in the subsystem are displayed.) 

IO Rate (IOPS) Received number of Read/Write commands per second 

Read Rate (IOPS) Received number of Read commands per second 

Write Rate (IOPS) Received number of Write commands per second 

Read Hit (%) Rate of cache-hitting within the received Read command 

Write Hit (%) Rate of cache-hitting within the received Write command 

Trans. Rate (MB/s) Transfer size of Read/Write commands per second 

Read Trans. Rate (MB/s) Transfer size of Read commands per second 

Write Trans. Rate (MB/s) Transfer size of Write commands per second 

CTL CMD IO Rate (IOPS) Number (per second) of sent TrueCopy Initiator control commands. 
Acquired local side only.  Also see Note 1 

Data CMD IO Rate (IOPS) Number (per second) of sent TrueCopy Initiator data commands. 
Acquired local side only.  Also see Note 1 

CTL CMD Trans. Rate (KB/s) Transfer size (per second) of TrueCopy Initiator control commands. 
Acquired local side only.  Also see Note 1 

Data CMD Trans. Rate (MB/s) Transfer size (per second) of TrueCopy Initiator data commands. 
Acquired local side only.  Also see Note 1 

CTL CMD Time (microsec.) Average response time of TrueCopy Initiator control commands. 
 Acquired local side only.  Also see Note 1 
 

Data CMD Time (microsec.) Average response time of TrueCopy Initiator data commands. 
 Acquired local side only.  Also see Note 1 

CTL CMD Max Time (microsec.) Maximum response time for TrueCopy Initiator control commands. 
Acquired local side only.  Also see Note 1 

Port 

Data CMD Max Time (microsec.) Maximum response time for TrueCopy Initiator data commands. 
Acquired local side only.  Also see Note 1 

RAID Group RAID group number that have been defined 

IO Rate (IOPS) Received number of Read/Write commands per second 

Read Rate (IOPS) Received number of Read commands per second 

Write Rate (IOPS) Received number of Write commands per second 

Read Hit (%) Rate of cache-hitting within the received Read command 

Write Hit (%) Rate of cache-hitting within the received Write command 

Trans. Rate (MB/s) Transfer size of Read/Write commands per second 

Read Trans. Rate (MB/s) Transfer size of Read commands per second 

RAID Group 

Write Trans. Rate (MB/s) Transfer size of Write commands per second 

Logical Unit LUN Logical unit number that have been defined 
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Selected Item List Items Contents 

IO Rate (IOPS) Received number of Read/Write commands per second 

Read Rate (IOPS) Received number of Read commands per second 

Write Rate (IOPS) Received number of Write commands per second 

Read Hit (%) Rate of cache-hitting within the received Read command 

Write Hit (%) Rate of cache-hitting within the received Write command 

Trans. Rate (MB/s) Transfer size of Read/Write commands per second 

Read Trans. Rate (MB/s) Transfer size of Read commands per second 

Write Trans. Rate (MB/s) Transfer size of Write commands per second 

Tag Count Tag Count per second 

Data CMD IO Rate (IOPS) Number (per second) of sent TrueCopy Initiator control commands. 
Acquired local side only.  Also see Note 1 

 

Data CMD Trans. Rate (MB/s) Transfer size (per second) of TrueCopy Initiator data commands. 
Acquired local side only.  Also see Note1 

Write Pending Rate (%)  
(See Note 2) 

Rate of cache usage capacity within the cache capacity 

Clean Queue Usage Rate (%)  
(See Note 2) 

Clean cache usage rate 

Middle Queue Usage Rate (%)  
(See Note 2) 

Middle cache usage rate 

Physical Queue Usage Rate (%)  
(See Note 2) 

Physical cache usage rat 

Cache 

Total Queue Usage Rate (%) Total cache usage rate 

Processor Usage (%) Operation rate of the processor 

Unit Unit number (The maximum numbers of resources that can be 
installed in the subsystem are displayed.) 

HDU HDU number (The maximum numbers of resources that can be 
installed in the subsystem are displayed.) 

IO Rate (IOPS) Received number of Read/Write commands per second 

Read Rate (IOPS) Received number of Read commands per second 

Write Rate (IOPS) Received number of Write commands per second 

Trans. Rate (MB/s) Transfer size of Read/Write commands per second 

Read Trans. Rate (MB/s) Transfer size of Read commands per second 

Write Trans. Rate (MB/s) Transfer size of Write commands per second 

Drive 

Online Verify Rate (IOPS) Number of Online Verify commands per second 

Unit Unit number (The maximum numbers of resources that can be 
installed in the subsystem are displayed.) 

HDU HDU number (The maximum numbers of resources that can be 
installed in the subsystem are displayed.) 

Drive Operation 

Operating Rate (%) Operation rate of the drive 
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Selected Item List Items Contents 

Tag Count Tag Count 

Path Path number (The maximum numbers of resources that can be 
installed in the subsystem are displayed.) 

Loop Loop number (The maximum numbers of resources that can be 
installed in the subsystem are displayed.) 

IO Rate (IOPS) Received number of Read/Write commands per second 

Read Rate (IOPS) Received number of Read commands per second 

Write Rate (IOPS) Received number of Write commands per second 

Trans. Rate (MB/s) Transfer size of Read/Write commands per second 

Read Trans. Rate (MB/s) Transfer size of Read commands per second 

Write Trans. Rate (MB/s) Transfer size of Write commands per second 

Back-end 

Online Verify Rate (IOPS) Number of Online Verify commands per second 

Note 1: The term TrueCopy includes TrueCopy remote replication and TrueCopy Extended 
Distance. 

Note 2: Total cache usage rate and cache usage rate per partition are displayed. 

–  Displayed Items 

Specify items to be graphically illustrated by selecting them from the listed items. 
Items listed in the drop-down list are determined according to the selection made in 
the tree view. Details of the items available to be selected in the tree view are 
displayed in Table 3.3. 

Table 3.3 Displayed Items 

Selected Item Displayed Items 

IO Rate 

Read Rate 

Write Rate 

Read Hit 

Write Hit 

Trans. Rate 

Read Trans. Rate 

Write Trans. Rate 

CTL CMD IO Rate 

Data CMD IO Rate 

CTL CMD Trans. Rate 

Port 

Data CMD Trans. Rate 
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CTL CMD Time 

Data CMD Time 

CTL CMD Max Time 

Data CMD Max Time 

IO Rate 

Read Rate 

Write Rate 

Read Hit 

Write Hit 

Trans. Rate 

Read Trans. Rate 

RAID Group 

Write Trans. Rate 

Logical Unit IO Rate 

 Read Rate 

 Write Rate 

 Read Hit 

Write Hit 

Trans. Rate 

Read Trans. Rate 

Write Trans. Rate 

Tag Count 

Data CMD IO Rate 

 

Data CMD Trans. Rate 

Cache Write Pending Rate (See Note) 

 Clean Queue Usage Rate (See Note) 

 Middle Queue Usage Rate (See Note) 

 Physical Queue Usage Rate (See Note) 

 Total Queue Usage Rate 

Processor Usage 

Drive IO Rate 

Back-end Read Rate 

 Write Rate 

 Trans. Rate 

 Read Trans. Rate 

 Write Trans. Rate 
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 Online Verify Rate 

Drive Operation Operating Rate 

 Tag Count 

Note: Total cache usage rate and cache usage rate per partition are displayed. 

2. Specify the Interval Time. 

3. When starting the monitoring process, select the items you want represented as a graph 
from those in the list. 

You can select one to eight items. 

4. Click Start. 

When the first interval elapses, the graph is displayed. 

Note: If the following phenomena occur during monitoring, invalid data may be 
displayed. 

– subsystem power off 

– controller failure 

– Storage Navigator Modular could not acquire data by a network obstacle 

5. While the information is being acquired, you can change the display of the graph. 

The graduations on the Y-axis of the graph are changed by selecting values from the 
pull-down menu of the maximum value on the Y-axis. When the item to be displayed is 
selected from the pull-down menu and Display Graph is clicked, the displayed graph 
changes. When you want to refer to other information that has been acquired, select the 
items displayed in the list by clicking the icon in the tree view (the displayed graph 
briefly disappears). Select the item to be displayed, and then click Display Graph. When 
the graphic display changes, the acquisition of information is continued. 

6. To stop the acquisition, click Stop. 
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3.3 Using Graphic Displays 

The procedure for displaying the graphs using Storage Navigator is explained below. 

1. Acquire the information. 

Information will be lost when the Performance Monitor dialog box is closed; therefore, 
examine each graph after information for it has been acquired. 

2. Select the item you want to display from those in the list, then click Display Graph. 

The selected item is displayed. 

Note: The data of the graphic display cannot be saved. Copy the display on the screen, 
when necessary. When Version 10.05 or later of Resource Manager 9500V is used, the 
information can be stored in the CSV file. 
 

 

Figure 3.3 Performance Monitor Dialog (Graph) 

The time and date when the information was acquired is displayed on the axis of the 
abscissa. The axis of the ordinate is determined by selecting the maximum value on the 
Y-axis. Selectable values vary according to the item selected. The relationship between 
the displayed items and the maximum values on the Y-axis is shown in Table 3.4. The 
underlined values are default settings. In the graph, five datum corresponding to 
particular intervals are plotted per one graduation, and the name of the item being 
displayed is shown below the graph. 

Note: If the following phenomena occur during monitoring, invalid data may be 
displayed. 

– subsystem power off 

– controller failure 

– Storage Navigator Modular could not acquire data by a network obstacle 
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Table 3.4 Graphic Display 

Selected Item Display Items Selectable Y Axis Value 

IO Rate 10, 20, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000, 

Read Rate 100000, 150000 

Write Rate  

Read Hit 20, 50, 100 

Write Hit  

Trans. Rate 0, 20, 50, 100, 200, 500, 1000, 2000 

Read Trans. Rate  

Write Trans. Rate  

CTL CMD IO Rate 10, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000 

Data CMD IO Rate 10, 50, 100, 500, 1000, 2000, 5000, 10000, 20000, 50000 

CTL CMD Trans. Rate 10, 20, 50, 100, 200, 500, 1000, 5000, 10000, 50000, 100000, 150000 

Data CMD Trans. Rate 10, 20, 50, 100, 200, 400 

CTL CMD Time 100, 500, 1000, 5000, 10000, 20000, 50000, 100000, 200000, 
500000, 1000000, 5000000, 10000000, 60000000 

Data CMD Time 100, 500, 1000, 2000, 5000, 10000, 20000, 50000, 100000, 500000, 
1000000, 5000000, 10000000, 60000000 

CTL CMD Max Time 100, 500, 1000, 5000, 10000, 50000, 100000, 200000, 500000, 

Port 

Data CMD Max Time 1000000, 2000000, 5000000, 10000000, 60000000 

IO Rate 10, 20, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000, 

Read Rate 100000, 150000 

Write Rate  

Read Hit 20, 50, 100 

Write Hit  

Trans. Rate 0, 20, 50, 100, 200, 500, 1000, 2000 

Read Trans. Rate  

RAID Group 

Write Trans. Rate  

Logical Unit Write Rate  

 Read Hit 20, 50, 100 

 Write Hit  

 Trans. Rate 0, 20, 50, 100, 200, 500, 1000, 2000 

 Read Trans. Rate  

 Write Trans. Rate  

 Tag Count 500, 1000, 2000, 5000, 10000, 20000, 50000, 100000 
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Data CMD IO Rate 10, 50, 100, 500, 1000, 2000, 5000, 10000, 20000, 50000 

Data CMD Trans. Rate 10, 20, 50, 100, 200, 400 

Cache Write Pending Rate Note 20, 50, 100 

 Clean Queue Usage Rate Note  

 Middle Queue Usage Rate Note  

 Physical Queue Usage Rate 
Note 

 

 Total Queue Usage Rate  

Processor Usage  

Drive IO Rate 10, 20, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000 

 Read Rate  

 Write Rate  

 Trans. Rate 10, 20, 50, 100, 200, 500, 1000, 2000 

 Read Trans. Rate  

 Write Trans. Rate  

 Online Verify Rate 10, 20, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000 

Drive 
Operation 

Operating Rate 20, 50, 100 

 Tag Count  

Back-end IO Rate 10, 20, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000 

 Read Rate  

 Write Rate  

 Trans. Rate 10, 20, 50, 100, 200, 500, 1000, 2000 

 Read Trans. Rate  

 Write Trans. Rate  

 Online Verify Rate 10, 20, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000 

Note: Total cache usage rate and cache usage rate per partition are displayed. 

Select the maximum value on the Y-axis from the line graph displayed. When the 
maximum value on the Y-axis is too small, data larger than the maximum value cannot 
be displayed. When Display Graph is clicked, the maximum value on the Y-axis is set as 
the default value. However, when the item to be displayed is not changed, the graph 
displayed is based on the maximum value on the previously used Y-axis. 
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3. The item to be displayed can be changed through the following operation. 

Graduations on the graph’s Y-axis are changed by selecting values from the pull-down 
menu of the maximum value on the Y-axis. When the item to be displayed is selected 
from the pull-down menu and Display Graph is clicked, the displayed graph is changed. 
To refer to other information that has been acquired, select the items displayed in the 
list by clicking the icon in the tree view (the displayed graph briefly disappears). Select 
the item to be displayed, then click Display Graph. When the graphic display is changed, 
the acquisition of information is continued. 

4. To terminate the graphic display, click Close. 

The Performance Monitor dialog box is closed. 
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3.4 Output of Performance Monitor Information to a File 

The procedure for storing the monitoring data to the CSV file is shown. 

1. Select the Option tab in the Performance Monitor dialog box, and place a check mark 
in the Save Monitoring Data check box. 
 

 

Figure 3.4 Performance Monitor – Save Monitoring Data 

2. Return to the Graph tab window and start monitoring. 

3. When you have collected the monitoring data, click Stop. 
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4. Click the Output CSV tab and select the Output Item(s) you want to output. 
 

 

Figure 3.5  Performance Monitor - Output CSV 

– Array Unit: A name of the disk array subsystem, from which the data was collected, 
is displayed. 

– Serial Number: A serial number of the disk array subsystem, from which the data 
was collected, is displayed. 

– Output Time: Specify the period, when the data to be output is produced, using the 
From and To sliders. Interval Time:  An interval between the data collections is 
displayed. 

– Output Item: Check on the item(s) you want to output. 

– Output Directory: Specify a directory under which the CSV file is to be output. It 
can be specified by clicking Browse. 

5. Click Output. 

Table 3.5 displays a list of the CSV files to be output. 
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Table 3.5 CSV File Name  

Selected Item List Items CSV File Name 

Port IO Rate CTL0_Port_IORate.csv 

 Read Rate CTL0_Port_ReadRate.csv 

 Write Rate CTL0_Port_WriteRate.csv 

 Read Hit CTL0_Port_ReadHit.csv 

 Write Hit CTL0_Port_WriteHit.csv 

 Trans. Rate CTL0_Port_TransRate.csv 

Read Trans. Rate CTL0_Port_ReadTransRate.csv 

Write Trans. Rate CTL0_Port_WriteTransRate.csv 

CTL CMD IO Rate CTL0_Port_CTL_CMD_IORate.csv 

Data CMD IO Rate CTL0_Port_Data_CMD_IORate.csv 

CTL CMD Trans. Rate CTL0_Port_CTL_CMD_TransRate.csv 

Data CMD Trans. Rate CTL0_Port_Data_CMD_TransRate.csv 

CTL CMD Time CTL0_Port_CTL_CMD_Time.csv 

Data CMD Time CTL0_Port_Data_CMD_Time.csv 

CTL CMD Max Time CTL0_Port_CTL_CMD_Max_Time.csv 

 

Data CMD Max Time CTL0_Port_Data_CMD_Max_Time.csv 

RAID Group IO Rate CTL0_RG_IORate.csv 

 Read Rate CTL0_RG_ReadRate.csv 

 Write Rate CTL0_RG_WriteRate.csv 

 Read Hit CTL0_RG_ReadHit.csv 

 Write Hit CTL0_RG_WriteHit.csv 

 Trans. Rate CTL0_RG_TransRate.csv 

 Read Trans. Rate CTL0_RG_ReadTransRate.csv 

 Write Trans. Rate CTL0_RG_WriteTransRate.csv 

Logical Unit IO Rate CTL0_LU_IORatenn.csv 

 Read Rate CTL0_LU_ReadRatenn.csv 

 Write Rate CTL0_LU_WriteRatenn.csv 

 Read Hit CTL0_LU_ReadHitnn.csv 

 Write Hit CTL0_LU_WriteHitnn.csv 

 Trans. Rate CTL0_LU_TransRatenn.csv 

 Read Trans. Rate CTL0_LU_ReadTransRatenn.csv 

 Write Trans. Rate CTL0_LU_WriteTransRatenn.csv 

 Tag Count CTL0_Luex_TagCountnn.csv 
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Selected Item List Items CSV File Name 

Data CMD IO Rate CTL0_LU_Data_CMD_IORatenn.csv 

Data CMD Trans. Rate CTL0_LU_Data_CMD_TransRatenn.csv 

Cache Write Pending Rate CTL0_Cache_WritePendingRate.csv 

 (per partition) CTL0_CachePartition_WritePendingRate.csv 

 Clean Usage Rate CTL0_Cache_CleanUsageRate.csv 

 (per partition) CTL0_CachePartition_CleanUsageRate.csv 

 Middle Usage Rate CTL0_Cache_MiddleUsageRate.csv 

 (per partition) CTL0_CachePartition_MiddleUsageRate.csv 

 Physical Usage Rate CTL0_Cache_PhysicalUsageRate.csv 

(per partition) CTL0_CachePartition_PhysicalUsageRate.csv  

Total Usage Rate CTL0_Cache_TotalUsageRate.csv 

Processor Usage CTL0_Processor_Usage.csv 

Drive IO Rate CTL0_Drive_IORarenn.csv 

 Read Rate CTL0_Drive_ReadRatenn.csv 

 Write Rate CTL0_Drive_WriteRatenn.csv 

 Trans. Rate CTL0_Drive_TransRatenn.csv 

 Read Trans. Rate CTL0_Drive_ReadTransRatenn.csv 

 Write Trans. Rate CTL0_Drive_WriteTransRatenn.csv 

 Online Verify Rate CTL0_Drive_OnlineVerifyRatenn.csv 

Drive Operation Operating Rate CTL0_DriveOpe_OperatingRatenn.csv 

 Tag Count CTL0_DriveOpe_TagCountnn.csv 

Back-end IO Rate CTL0_Back-end_IORatenn.csv 

 Read Rate CTL0_Back-end_ReadRatenn.csv 

 Write Rate CTL0_Back-end_WriteRatenn.csn 

 Trans. Rate CTL0_Back-end_TransRatenn.csv 

 Read Trans. Rate CTL0_Back-end_ReadTransnn.csv 

 Write Trans. Rate CTL0_Back-end_WriteTransnn.csv 

 Online Verify Rate CTL0_Back-end_OnlineVerifyRatenn.csv 
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Note 1: In case of controller1, CSV file name is changed to CTL1. 

Note 2: nn denotes a serial number from 01 to 99. 

Note 3: Utilize the CSV files by making graphs of them by using Excel or a similar program. 

Note 4: If the following phenomena occur during monitoring, invalid data may be displayed. 

– subsystem power off 

– controller failure 

– Storage Navigator Modular could not acquire data by a network obstacle 
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3.5 Optimizing Performance from Acquired Information 

This section describes optimizing performance from acquired information. 

3.5.1 The Method of Performance Optimization 

If a performance problem occurs, review and analyze the cause of the unbalanced 
performance, then reach a solution based on performance information acquired from the 
Performance Monitor (displayed in Figure 3.6). 

 

Acquire the performance 
information from Performance 
Monitor. 

Measurement 

Analysis Correspondence 

Review and analyze the cause 
of unbalanced performance 
(bottleneck) from the acquired 
information. 

Check the configuration etc, 
and solve the unbalance. 

 

Figure 3.6 The Method of Performance Optimization 
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3.5.2 Performance Imbalance and the Solution 

Performance can be imbalanced in the following locations: 

 Between Control Units 

 Between Ports 

 Between RAID Groups 

 Between Back-ends 

This section provides methods for resolving this problem and attaining balanced, optimized 
performance. 

– Between the Control Units 

Each Control Unit load can be determined from the Processor operation rate and 
each Cache use rate. If the load per Control Unit differs widely, the load of the 
whole system may be redistributed by changing the Logical Unit of each Control 
Unit. The load of Logical Unit can be determined from the I/O Rate and the Transfer 
Rate per Logical Unit. The load between the Control Units can be redistributed by 
changing the owner of the controller of the Logical Unit with the larger load to a 
Control Unit with a smaller load. 

– Between Ports 

Each Port load in the disk subsystem can be determined from the I/O Rate and the 
Transfer Rate of Port. If the load per Port varies widely, the load of the whole disk 
subsystem may be redistributed by transferring the Logical Unit, which belongs to 
the Port with the larger load, to a Port with a smaller load. 

– Between RAID Groups 

Each RAID Group load in the disk subsystem can be determined from the I/O Rate 
and the Transfer Rate of the RAID Group information. If the load per RAID Group 
varies widely, the load of the drive may be redistributed by transferring the Logical 
Unit, which belongs to the RAID Group with the larger load, to a Raid Group with a 
smaller load. 

– Between Back-ends 

Each Back-End Loop load in the disk subsystem can be determined from the I/O Rate 
and the Transfer Rate of the Back-end information. If the load per Back-end Loop 
varies widely, the load can be redistributed by transferring the RAID Group and the 
Logical Unit, which belong to the Back-end Loop with the larger load, to a Back-End 
Loop with a smaller load. For a Back-end Loop transfer, the method of changing the 
owner of the controller of each Logical Unit is effective, but an unbalance between 
the Control Units may occur. 

Note: When changing the owner of the controller of a Logical Unit, the host disk subsystems 
may need to be reconnected, depending on the configuration. 
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Acronyms and Abbreviations 

AMS Adaptable Modular Storage 

CSV comma separated value 

GUI graphical user interface 

HDS Hitachi Data Systems 

HDU hard disk unit 

I/O Input/Output   

LAN local area network 

LU logical unit 

MB megabyte 

LUN logical unit number 

RAID redundant array of inexpensive disks 

WMS Workgroup Modular Storage 
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Glossary 
Capacity 

Capacity is the amount of information (in bytes) that can be stored on a disk drive. The 
capacity of a hard disk drive is usually expressed in megabytes. Capacity is the measure 
of the potential contents of a device; the volume it can contain or hold. In 
communications, capacity refers to the maximum possible data transfer rate of a 
communications channel under ideal conditions. 

Configuration 
Configuration for hardware involves setting various switches and jumpers. For software 
it means defining the values of parameters. For hardware and software respectively, 
configuration is the arrangement of the components that make up the system or the set 
up and set values of the software. 

L 

Logical 
Logical is used to describe a user's view of the way data or systems are organized. The 
opposite of logical is physical, which refers to the real organization of a system. A 
logical description of a file is that it is a quantity of data collected together in one place. 
The file appears this way to users. Physically, the elements of the file could live in 
segments across a disk. 

M 

Microcode 
Microcode is the lowest-level instructions directly controlling a microprocessor. 
Microcode is generally hardwired and cannot be modified. 

P 

Parity 
The quality of being either odd or even. The fact that all numbers have a parity is 
commonly used in data communications to ensure the validity of data. This is called 
parity checking. So parity provides an error detection scheme that uses an extra 
checking bit, called the parity bit, to allow the receiver to verify that the data is error 
free. 
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S 

Service 
A service is the set of functions that one of the seven (7) Open Systems Interconnection 
(OSI) model layers delivers to the layer above it. For example, the TCP layer provides a 
reliable byte-stream service to the application layer above it. 

V 

Volume 
A volume is the basic unit of storage that includes recovery logs and storage pools. A 
volume can be a logical volume management (LVM) logical volume, a standard file 
system file, a tape cartridge, or an optical cartridge. The various types of defined 
volumes include: external, internal, copy source, copy destination, reserve, data, 
journal, virtual, pool, system, LUSE, copy pair, and USP. 
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Index  

G 
graphs, displaying, 24 

I 
imbalanced performance, resolving, 33 
information to be acquired, specifiying, 14 
information, acquiring, 16 

M 
monitoring process, 2 

O 
output to file, 28 

P 
Performance Monitor 

about, 1 
disabling, 10 
enabling, 10 
installing, 4 
uninstalling, 9 

performance, optimizing, 32 

 


	Hitachi TagmaStore®Adaptable Modular Storageand Workgroup Modular StoragePerformance Monitor SoftwareUser’s Guide
	Preface
	 Content
	 List of Figure
	 List of Tables
	Chapter 1 About Performance Monitor
	1.1  Overview of Performance Monitor
	1.2 About the Monitoring Process

	Chapter 2 Preparing to Use Performance Monitor
	2.1  Installing Performance Monitor
	2.2  Uninstalling Performance Monitor
	2.3  Enabling and Disabling Performance Monitor

	Chapter 3  Using Performance Monitor
	3.1  Specifying Information to be Acquired 
	3.2  Acquiring Performance Monitoring Information
	3.3  Using Graphic Displays
	3.4  Output of Performance Monitor Information to a File
	3.5  Optimizing Performance from Acquired Information
	3.5.1 The Method of Performance Optimization
	3.5.2  Performance Imbalance and the Solution


	Acronyms and Abbreviations
	Glossary
	Index 


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


