HITACHI

Inspire the Next

Hitachi Virtual Storage Platform 5000 Series
Hitachi Virtual Storage Platform E990

Hitachi Virtual Storage Platform G130, G/
F350, G/F370, G/F700, G/F900

SVOS RF 9.6

Performance Guide

The performance management software products, Performance Monitor, Server Priority Manager, and
Virtual Partition Manager, enable you to monitor and tune your storage system to improve storage
utilization and optimize performance.

MK-98RD9019-07
February 2021



© 2019, 2021 Hitachi, Ltd. All rights reserved.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including copying and recording,
or stored in a database or retrieval system for commercial purposes without the express written permission of Hitachi, Ltd., or Hitachi Vantara LLC
(collectively “Hitachi”). Licensee may make copies of the Materials provided that any such copy is: (i) created as an essential step in utilization of the
Software as licensed and is used in no other manner; or (ii) used for archival purposes. Licensee may not make any other copies of the Materials.
“Materials” mean text, data, photographs, graphics, audio, video and documents.

Hitachi reserves the right to make changes to this Material at any time without notice and assumes no responsibility for its use. The Materials contain
the most current information available at the time of publication.

Some of the features described in the Materials might not be currently available. Refer to the most recent product announcement for information about
feature and product availability, or contact Hitachi Vantara LLC at https://support.hitachivantara.com/en_us/contact-us.html.

Notice: Hitachi products and services can be ordered only under the terms and conditions of the applicable Hitachi agreements. The use of Hitachi
products is governed by the terms of your agreements with Hitachi Vantara LLC.

By using this software, you agree that you are responsible for:
1. Acquiring the relevant consents as may be required under local privacy laws or otherwise from authorized employees and other individuals; and
2. Verifying that your data continues to be held, retrieved, deleted, or otherwise processed in accordance with relevant laws.

Notice on Export Controls. The technical data and technology inherent in this Document may be subject to U.S. export control laws, including the
U.S. Export Administration Act and its associated regulations, and may be subject to export or import regulations in other countries. Reader agrees to
comply strictly with all such regulations and acknowledges that Reader has the responsibility to obtain licenses to export, re-export, or import the
Document and any Compliant Products.

Hitachi and Lumada are trademarks or registered trademarks of Hitachi, Ltd., in the United States and other countries.

AIX, AS/400e, DB2, Domino, DS6000, DS8000, Enterprise Storage Server, eServer, FICON, FlashCopy, GDPS, HyperSwap, IBM, Lotus, MVS, OS/
390, PowerHA, PowerPC, RS/6000, S/390, System z9, System z10, Tivoli, z/OS, z9, z10, z13, z14, z/VM, and z/VVSE are registered trademarks or
trademarks of International Business Machines Corporation.

Active Directory, ActiveX, Bing, Excel, Hyper-V, Internet Explorer, the Internet Explorer logo, Microsoft, the Microsoft Corporate Logo, MS-DOS,
Outlook, PowerPoint, SharePoint, Silverlight, SmartScreen, SQL Server, Visual Basic, Visual C++, Visual Studio, Windows, the Windows logo,
Windows Azure, Windows PowerShell, Windows Server, the Windows start button, and Windows Vista are registered trademarks or trademarks of
Microsoft Corporation. Microsoft product screen shots are reprinted with permission from Microsoft Corporation.

All other trademarks, service marks, and company names in this document or website are properties of their respective owners.

Copyright and license information for third-party and open source software used in Hitachi Vantara products can be found at https://
www.hitachivantara.com/en-us/company/legal.html.

Performance Guide 2


https://support.hitachivantara.com/en_us/contact-us.html
https://www.hitachivantara.com/en-us/company/legal.html
https://www.hitachivantara.com/en-us/company/legal.html

Contents

Preface. ... 11
Intended QUAIENCE..........uuee e 11
[ FoTo [F e ARV 7=T =1 o o SR 11
REIEASE NOLES. ... e e e e e e e e e e e e e eeaannnes 11
Changes in this reVISION.............ooiiiiiicccee e 12
Document CONVENTIONS..........uuuiiiieiiii e 12
Conventions for storage capacity vValues..............cccuuuiiiiiiiiiiiiiiiieeeeee s 14
Accessing product documentation................coiiiiiiiiii e 15
GEttNG NEIP .t 15
(707 2910 0 T=T o | £ 15

Chapter 1: Performance management..............ccooovviiiiiiiiiiiiiee e, 16
Overview of performance management............ooooiiiiiiiiiiiiiiiiieeeeeeee e 16
Requirements for using performance functions...............ccccccooeriiiiiiiiiccceeeenn. 17

Enabling the HDVM - SN secondary WindOW..............ccoooiiiiiiiiiiiiiiiiiiiieeeee, 17

Chapter 2: Hitachi Performance Monitor operations.............ccccccccuunn...... 19

Overview of Hitachi Performance Monitor...............ooovviiiiiiiiiiiieeeeeeeeeeeee 19
Data collected by Performance Monitor.................uuueiiiiiiiiiiiiis 20
Short-range monitoring (VSP 5000 SEri€S)........uuuuueiiieeeeeieeeiieeeeeeen, 20
Long-range monitoring (VSP 5000 SEries)......ccccuuiieieiiiiiiiiiiiiiiieiieeeee 21
Sampling interval for monitoring (VSP E990, VSP G130, G/F350, G/

F370, G/F700, G/FO00).....ccciiiiiieiettttreee et e e e e e e e e e e e e e e e e e e e e e eenanseaarrnees 21
Maximum storing period for monitoring .........ccccceeeei e 22
Performance Monitor data graphs.............ccccooiiiiiiiiiiiii e 23
Export Tool for Performance MoONitor.............ooovviiiiiiiiiiiiiiiiie e 23

Cautions and restrictions for Performance Monitor............cccccccceeeieiiiiiiicccnnes 23
Cautions and restrictions for monitoring..............ooooviiiiiiiieee 23
Cautions and restrictions for usage statistics..............ccceen. 25

Performance monitoring WOrkflOW.............cceeviiiiiiiiioii e 26

Setting the storing period for the monitoring data..............cccoooeiiiicccee. 27

Starting MONITOMING ... e e e 27

MONItONING WWVNS ... e e e e e e e e e e e eeeeennnens 28
Adding new WWNS t0 MONITOr...........uiiiiiiiiiie e 28
Viewing the WWNs that are being monitored.............ccccuvviiiiiiii. 29

Contents

Performance Guide 3



Removing WWNS t0 MONIOT..........uuiiiiiiii e 29

AddING WWNS tO POIS......uuuiiiiiiiiiiiiiiiie e 29
Editing the WWN nickname...........cooooriiiiiii e 30
Connecting WWNS t0 POIS.....ccoiiiiiiieicceeeeeeeee e 31
Deleting registered WWNs in unimplemented ports.........ccccccceeeeeeiiiieveenennes 31
MONItONING CUS.... . 32
Displaying CUS t0 MONItOr.........ccooiiiiiieecee e 32
Adding and removing CUS t0 MoNitor.............ooooiiiiiiie e 32
Selecting CUS 10 MONItOF.........oiiiiiiiiieee e 33
Confirming the status of CUs to monitor...............cccceeiiieiiiiiiii, 33
Changing the sampling interval................oooii s 33
StoppING MONITOMING......coieiiiiiee e 34
Using the Performance Monitor data graphs...........ccccooeeeeiiiiiiiiiiieeee 35
About the data graphs...........cc.euuiiiiiii e 35
Displaying the monitor data on graphs..............coooiiii i, 35
AddiNg @ NEW Graph...... e 36
Changing the data displayed on a graph.............ccoooiiiiiiiiiiiii 37
Changing the time period displayed on the graph panel...............ccccceee.. 37
Deleting a graph from the graph panel...............ccccoiririicccii e 37
Chapter 3: Data collected by Hitachi Performance Monitor.................... 39
MoNItOrNG data .......oooiii e 39
Usage rates Of MPS ... 44
Usage rate of DRRsS (VSP 5000 SEIES)......cccceeeiiiiiiiiiieiiiiicieeeee e, 45
Usage rate of Cache MemOrY..........coooiiiiiiieicee e 45
Write peNding rates. ... 46
Storage system throughput.............c.ooeeii e, 47
Data transfer rate.........ccccuiee s 50
Usage rates of access paths (VSP 5000 series)..........ooovvviiiiiiiiiiiinieeeeeeenn. 52
RESPONSE HIMES.....eei et e e e e e eeaaa 52
CMR delay time (VSP 5000 SErI€S).....ccuuuruuuuuiiiiieeei et 54
Disconnected time (VSP 5000 Seri€s).........uuuuiiiiiiiiiiiiiiiiiiiieeeeeeeeee 55
Connected time (VSP 5000 SErES)........coveuiiiiiiiiiiieeee e 55
HTP port open exchanges (VSP 5000 SEri€s).........ccovuvuuririiiiiiieeiieeeeeeeeeeeeiinnnns 56
(7= Vel o[- 011 0 =1 (=1 7 PRPRR 56
Back-end performancCe.............ouuuuiiiiiiiiee e 59
DIiVE USAQE FateS.....cceeeiiiii ettt e e e e e 60
Data drive @CCESS ratesS.......cooi i 61
Shadowlmage usage statistiCS.........ccooeeeiiiiiiiiiicc 62
ReMOtE 1/O (RIO).... e e e e e e 62
Pair SYNCNIroNIZEd..........oooiiiiiiee e 63
Differential TracCK........cccoceieeeeee e 64
Contents

Performance Guide 4



NUMDBE Of JOUINAIS. ... e e 65

Data Usage Rate..........ouieiiiiiiiiiie e 65
Metadata Usage Rate............oiiiiiiiiiii e 66
Detailed information of resources on top 20 usage rates (VSP 5000 series).... 66
Chapter 4: Exporting Performance Monitor data.................ccccoooeii, 68
ADOUL EXPOIt TOOL. ... .o eeaas 68
Preparing to use EXport TOOL...........uueeiiiiiiei e 69
Export Tool limitation............cooouiii i 69
Requirements for EXPort TOOL..........couuiiiiiiiiiie e 70
Installing EXPoOrt TOOL.........cooo i 71
Installing Export Tool on WINdOWS.............oiiiiiiiiiiieceececee e 71
Installing Export Tool on UNDX ... 72
SSL communications using EXport TOOL.............uuuiiiiiiiiiiiiiieees 72
Registering a certificate in Export Tool (WindOwsS).........cccceeeeiiiiiiiiiiiiiiiinnn, 74
Viewing a certificate registered in Export Tool (Windows).........cccccceeeeeeenn... 75
Deleting a certificate from Export Tool (Windows)...........ccccoiiiiiiiiiiiiiiieeeen. 75
Getting help in Export Tool (WIiNdOWS) .........uueiiiiiiiiiiiiieiiieeeeeeeee e 76
Registering a certificate in Export Tool (UNIX) ....oooveiiiiiiiiiieiiiiieeeeeeeeees 76
Viewing a certificate registered in Export Tool (UNIX) ..., 76
Deleting a certificate from Export Tool (UNIX) ......ooovimiiiiiiiiiiieiiiiieeeee, 77
Getting help in Export Tool (UNIX)......cooommiiiiiiiiie e 78
USING EXPOIt TOO. ...ttt 78
Preparing a command file.............ooooiiiiie 78
Preparing a batch file............oooiiiiiii 86
Running EXPort TOOL........cooi e 89
Running abatch file...........ooooiii e, 89
File FOrmMatS. ... ..o 92
Processing tiMe..........uuuiiiiiii 92
Termination COUE. ... ... e 93
Yo I 11 L USSP 94
Error Nandling...... ... 94
Export Tool command reference.............ccceeeeiiiiiiiiiiiiiicceeee e, 95
Export Tool command SYNtaX.........coocuuuiiiiiiiiiiiiiee e 96
SUbCOMMANA LS. .o 98
ip (VSP Gx00 models and VSP Fx00 models)..........cceeeeeeeeeiiiiiiiiiiiiiiiiiin, 99
SVPIP (VSP 5000 SEFIES)....cceeeeiriiiiiiiiieee e e e eeee ettt e e e e e e e e e e e eeeeeeaaannnns 100
dkesn (VSP Gx00 models and VSP Fx00 models)..........ccccoeveiiiiiiiiiinnnees 100
(1] £ PSPPI 101
oo 1o R PREPPPPPPN 102
] 1 12U 103
[0 {0 U] o J PP 105
Contents

Performance Guide 5



shortrange (VSP 5000 SEIES)......cccceeiiiiiiiiiieeicee e 125

longrange (VSP 5000 SEIES)....ccuuuiiiiiiiiiiiiiiiiiieiee et 128
range (VSP Gx00 models and VSP Fx00 models)..........ccooovveriiiiiininnnnnnnn. 130
OULPATN. .. e 133
(o] o)1 o T 134
£= ] 0] 0] Y28 135
Sttt e e e e e e e e ——————————— 135
=1 | U 138
JAVaA. 138
Viewing exported files using EXport TOOL..............uuiiiiiiiiiiic, 142
Monitoring data exported by EXport TOOL.............ccuuuiiiiiiiiiiiiiiiis 142
Resource usage and write-pending rate statistics.............cccccceeeeeeiiiinl. 144
Parity group and external volume group statistics.............cccccceiieeiiiiiin.n. 148
Statistics for volumes in parity/external volume groups............ccccevvveeeeenee 149
Volumes in parity groups or external volume groups (at volumes
controlled by a particular CU).............uueeiiiiiiiii 152
Port StatistiCS.....coooiiee e 154
Host bus adapters connected to ports statistics...........cccevveeiiiiiiiiiini, 155
Volumes (LU) StatistiCs..........ooooiiiiiieiee e 155
All host bus adapters connected to ports..........cooveeviiiiiiiiiii e, 157
MP units (VSP 5000 SEIIES)......cceeiiiiiiiiiiiiieteiee et 157
Remote copy operations by TC/TCz and monitoring data by GAD (whole
VOIUMES ). ettt e e ettt s e e e e e e e e e e eeeeeeeeennnnnnns 158
Remote copy operations by TC and monitoring data by GAD (for each
17 18T L 6 PP 159
Remote copy by TC/TCz and monitoring data by GAD (volumes
controlled by a particular CU)..........cccooeeeiiiiiiiicceeee e 160
Remote copy by UR and URz (whole volumes).............ovveeieiiiieeiieennee, 161
Remote copy by UR and URz (at journals)..........ccccooeeeeeeeeiiiiiiieiii, 162
Remote copy by UR (for each volume (LU)).........uuuieieeiiiiiiiiiiiiiiii 164
Remote copy by UR and URz (at volumes controlled by a particular CU). 164
Causes of invalid monitoring data............ccoooe s 165
Chapter 5: Server Priority Manager operations.............cccccceeeeeeveeinnnnnn. 168
Overview of Server Priority Manager............oooeiieiiiiiiiieee e 168
Performance of high-priority hOStS...........ccccoeiiiiiiii 169
Upper-limit CONrOL............iiiee e 169
Threshold CONtrOl...........coooen e 169
Use cases for Server Priority Manager.........ccccooeeiiieiiiiiiieeiceeeeee e 170
Use case for one-to-one connections.............ooovviviiiiiciiiiee e, 170
Use case for many-to-many connections............cccceeevieiiiiiiiiiiciie 172
Cautions and restrictions for Server Priority Manager...........cccccceeeveeeiiniinn. 176
Contents

Performance Guide 6



Implementing Server Priority Manager: one-to-one connections..................... 183

Server Priority Manager workflow: one-to-one connections....................... 183
Setting priority for ports: one-to-one connections..............cccooevviiicieennnn. 184
Analyzing traffic statistics: one-to-one connections.............ccccoeeeeiiiiiinn. 184
Setting upper-limit values for non-prioritized ports: one-to-one
(o7o] 0] 013 ] o 1= TSP 185
Setting a threshold: one-to-one connections..............cccooeieiiiiiiiiiiiiine 187
Implementing Server Priority Manager: many-to-many connections............... 188
Server Priority Manager workflow: many-to-many connections................. 188
Setting priority for WWNSs: many-to-many connections...............ccccueeveeeeee. 189
Monitoring all port-HBA traffic: many-to-many connections....................... 190
Excluding traffic between an HBA and a port from the monitoring target:
Many-to-mMany CONNECHIONS. .........ooiiiiiii e 192
Analyzing traffic statistics: many-to-many connections......................oo.. 193
Setting upper-limit values for non-prioritized WWNs: many-to-many
(oT0] 0] 01T 1] o 1= 194
Setting a threshold for the entire storage system: many-to-many
(oTo] o] 01T ] o F- T 196
Managing host bus adapters (HBAS).........ccooeiiiiiiiiiiiie e, 197
Changing the SPM name of a host bus adapter..........ccccooooeiiiinn, 197
Replacing a host bus adapter.............oouoiiiiiiiiii e 198
ADOUL SPIM GrOUPS....coiiieeeietteeee e ettt s s e e e e e e e e e e e e e e e e e raannnaa e e e s 199
Creating an SPM groUup.......ccccciiiiiiiiiiie e 200
Deleting an HBA from an SPM group.............cooovimiiiiiiiieee e, 201
Changing the priority of an SPM group.......ccccccoeeeeiiiiieiiieccee e 202
Setting an upper-limit value to HBAs in an SPM group............ccccvvvvveennnees 203
Renaming an SPM group.........ooueeeiiiiiiiee et 204
Deleting an SPM groUD.......uu i 205
Chapter 6: Quality of Service operations............ccccvieiiiiiiieiiiiiieeeen, 206
Overview of QOS OpPErations........cccceeieieiiiiiiieee e 206
QOS GrOUP. ... ittt e e e e e e e e e e e e e et e e e e e e e e snnnreeeaas 207
Purposes of QOS CONIOL...........cooiiiiiieee e 208
QOS upper-limit CONLIOl .......eeeeeeiiiiiiiieeee e 209
QOS lower-limit CONLrOL............uuiiiiiiiiiiiiiiee e 212
QOS Priority CONLIOL.......uiiiieeiiiiiiee e e e e e e e e e e e ens 214
QOS MONITOr FUNCHION......eiiiiiiiiiiiiii e 215
QOS alert FUNCHON........uuiiiiiiiieeeeeeeeee e 216
CCIl commands for QOS 0perations...........ccccuveeeiiiiiiiiiieieeeeee e 218
Implementing QOS CONLIOIS.........coeiiiiiiiiiiiei e 221
QOS operating ProCeAUIES .........ooeiiiiiiiiieeee e e 222
QOS USE CASES.....coiiiieiiiie e ettt e e e ettt e e e e e e e e e e e e et e e e e e s e snnrreeeeeeeennnnes 223
Contents

Performance Guide 7



Combining a volume upper limit and a QoS group upper limit................... 224

Combining upper-limit control, lower-limit control, and priority control ...... 225
Preparing for unexpected massive 1/0 requests............ccccooveviiiiiiiiiininnnnnn. 226
Securing a certain level of I/O processing performance..............cccccceennnn. 227
Setting priority for individual SErviCes..........ccccuuiiiiiiiiiiiiiiieieeeeeeeee 228
Chapter 7: Hitachi Virtual Partition Manager operations....................... 229
Overview of Virtual Partition Manager...............ooooiiiiiiiie e 229
CLPR NAMES.....eiiiiiieieiieeee ettt e e e e e e e e e e e e e e e e e e e s e nnnnes 229
Use case for cache logical partitioning..........ccccooiviiiiiiiiiiiiiieceee e, 230
Cache partitioning WOrkflow............ccciiiiii 231
Cautions and restrictions for Virtual Partition Manager..............ccccccovvvvnnnnnnnnn. 232
Calculating cache capacity..............uuiiiiiiiiiiiie e 233

Cache capacity without Dynamic Provisioning, Dynamic Provisioning for
Mainframe, Dynamic Tiering, Dynamic Tiering for Mainframe, active
flash, active flash for mainframe............cccoooi i 234

Formula to size VOL capacity of internal storage (VSP 5000 series)... 236
Formula to size VOL capacity of external storage (VSP 5000 series).. 236

Formula to size VOL capacity of Dynamic Provisioning or Dynamic

Tiering (VSP 5000 SEIES)......cccceeiiiiiieeeeeee et 237
Cache capacity with Dynamic Provisioning, Dynamic Provisioning for
Mainframe, Dynamic Tiering, Dynamic Tiering for Mainframe, active

flash, or active flash for mainframe...........cooovieoiiii e 237
Cache capacity with capacity saving-enabled V-VOLs......................... 239
Cache capacity with Universal Volume Manager only............cccccccceveeenn. 240
Managing CLPRS........ooecee e 241
Creating @ CLPR. ... 241
Migrating resources to and from a CLPR............cccc 243
Editing an existing CLPR...........uuiiiiie e 244
Deleting @ CLPR ... 244
Chapter 8: Troubleshooting...........ccoooeuiiiiiiiiiii e, 246
General troubleshooting reSOUrCEeS...........coooiiiiiiiiiiiiieeeee e 246
Troubleshooting Performance Monitor...............cie 246
Troubleshooting Export Tool for Performance Monitor................ccccoovveviinin, 247
Messages issued by EXport TOOL............ooooiiiiiiiiiieeeee e 251
Troubleshooting Server Priority Manager............uuueeeiiiiiiiiiiiiiiiiis 260
Troubleshooting Virtual Partition Manager.............cccoooiiiiiiiiiiiieie e 261
Appendix A: Performance Monitor GUI reference............ccccoooeeeieiiee. 262
Performance Monitor main WindOW..............ccuuiiiiiiiieeiiiieeeeee 262
Edit Monitoring SwitCh Wizard............ccccciiiiiiiiii e 266
Edit Monitoring Switch WiINdOW...........ooooiiiiiieee e 266

Contents

Performance Guide 8



Edit Monitoring Switch confirmation Window...........cccccooooeiiiiiiiiiiii, 267

Monitor Performance WiNOW............cooeuuiiiiiiiieeeee e 268
Edit CU Monitor Mode WIzZard.............oouuuiiiiiiieee e 287
Edit CU Monitor Mode WINAOW............cceuvuiiiiiiiiiiieeeeeeeee e 287
Edit CU Monitor Mode confirmation Window..............ccooevvviieiiiiiiieiiieeeeeen. 289
View CU MatriX WINAOW. ........oeiiiiiiieee e 290
Select by Parity Groups WiNAOW.............ooviiiiiiiiiiiiee e 292
Parity Group Properties WiNdOW..............ouuiiiiiiiiieee e 293
Edit WWN WIZAId........ooieeeeeeeeeeeeeee et 295
Edit WWN WINAOW.......ueiiiiiiiiiiieceeee et e e e 295
Edit WWN confirmation WindOW.............c.oiiiiiiiiiiiieceeeeeeeeeeeeve e 295
Edit WWN Monitor Mode Wizard..............ooouiiimiiiieieeeeeeeeeeee e 296
Edit WWN Monitor Mode WindOW............ccoouuiiiiiiiiiiii e, 296
Edit WWN Monitor Mode confirmation window................cceeviiiiiiiiineeennn. 299
Delete Unused WWNS WINAOW.........ccouuiiiiiiiiiiiieeeeeeeeee e 300
Add New Monitored WWNS Wizard............cooouiiiiiiiiieiic e, 301
Add New Monitored WWNS WiNdOW..........ccooevuiiiiiieiiiiieeeeeeeeee e, 301
Add New Monitored WWNSs confirmation Window..............cccceeevvvvvieeeeeennnn. 304
Add 10 POrtS WIZard...........c..oeiiiiiiii e 305
Add 10 POItS WINAOW........eeiiieeeeeeeeee e 305
Add to Ports confirmation WiNdOW................ueeiiiiiiiiiiie e 307
MONITOr WINAOW........oiiiiei e et e e e e 308
MP Properties window (VSP 5000 SEr€S)........ceeuiiiiiiiiiiiiiiiiiiieiieeeeeeeeee e 311
Edit Time Range WINAOW..........ccooiiiiiiicecci e 312
Edit Performance Objects WINAOW.............uciiiiiiiiiiiieiiceeeeee e 313
Add Graph WINAOW........cooeiieeeeeeeee e e e e e e e e e e eeeeeennnees 331
WizZard DULIONS. ... e 350
Navigation DUONS...........eii e 350
Appendix B: Server Priority Manager GUI reference...............ccccoeeee.... 352
Server Priority Manager WiNdOW............coooiiiiiiiiiiiccee e 352
Port tab of the Server Priority Manager main window................ccccuvvviiiiieeeee. 353
WWN tab of the Server Priority Manager main window..................cccooevvieinnnn, 357
Add WWN WINAOW.......ciiiiiiiiiieeeeeie ettt e et e e e e e et e e e e e eaaaaaeeeeees 364
Change WWN and SPM Name WiNAOW.............uuuuiiiiiiiiiiiiiieaaaaeaeeeeeeesseeeens 365
Add New SPM Group WiNAOW............uuuiiieiiieeiieeeeieeeeeeee e e e e e eeeeeennnnns 365
Change Upper Limit WiINAOW........cccooiiiiiiiiiiceeee e 366
Rename SPM Group WINAOW...........uuuiiieeeeeeeeeeeeeeeeeeiiiiieaea s e e e e e e e e eeeeeeeeeennees 366
Appendix C: Virtual Partition Manager GUI reference.......................... 367
Cache Partition WINAOW............coouuiiiiiie e 367
Individual CLPR WINAOW.........ccoooiiiie e a e 369
Contents

Performance Guide 9



Create CLPRS WIzZard.......c..o o e 372

Create CLPRS WINAOW..........oiiiiiiiie e 372
Create CLPRs confirmation WindOW.............coooiiiiiiiiiiiiiieeeeeeee e 374
Migrate CLPR ReSOoUrces Wizard..............oooovuiiiiiiiiiiiieee e 376
Migrate CLPR Resources WindOW..............cceeiiiiiiiianiiiieieeeicieeeeee 376
Migrate CLPR Resources confirmation window...............ccccceeeeiieenneannn... 378
Edit CLPR WIZard........cooiiiiiiiiiiieeee ettt 379
Edit CLPR WINAOW.......cco it 379
Edit CLPR confirmation Window................cceiiiiiiiiiiieieeee 381
Change Settings WINAOW.............uuuiiiiiiiiiic e e e 383
CLPR PropertieS WINAOW. .........uuiiiieeee e e e e e e e e es 383
Delete CLPRS WINAOW.........ooiiiiiiiiiiieeeeee et e e e e e e e e e eeees 385
Contents

Performance Guide 10



Preface

This document describes and provides instructions for performing Performance Monitor,
Server Priority Manager, Quality of Service, and Virtual Partition Manager operations on the
storage systems.

Please read this document carefully to understand how to use these products, and maintain a
copy for reference purposes.

Intended audience

This document is intended for system administrators, Hitachi representatives, and authorized
service providers who install, configure, and operate the storage systems.

Readers of this document should be familiar with the following:

Data processing and RAID storage systems and their basic functions.

The Hitachi Device Manager - Storage Navigator software and the System Administrator
Guide for your storage system.

The Hardware Guide for your storage system model.
Concepts of performance monitoring for enterprise storage arrays.

Use of command-line-interface (CLI) software.

Product version

This document revision applies to the following product versions:

VSP 5000 series: 90-06-01 or later

VSP E990: 93-04-01 or later

VSP G130, G/F350, G/F370, G/F700, G/F900: 88-08-01 or later
SVOS RF 9.6 or later

Release notes

Read the release notes before installing and using this product. They may contain
requirements or restrictions that are not fully described in this document or updates or
corrections to this document. Release notes are available on Hitachi Vantara Support
Connect: https://knowledge.hitachivantara.com/Documents.

Preface
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Changes in this revision

Changes in this revision

* Correcting table in Messages issued by Export Tool (on page 251) for VSP 5000 series.

* Improvements to GUI graphics and SVP terminology.

Document conventions

This document uses the following storage system terminology conventions:

Convention

Description

VSP 5000 series

Refers to the following storage systems:

Hitachi Virtual Storage Platform 5100
Hitachi Virtual Storage Platform 5100H
Hitachi Virtual Storage Platform 5500
Hitachi Virtual Storage Platform 5500H

V'SP E series

Refers to the following storage systems:

Hitachi Virtual Storage Platform E990

VSP Gx00 models
and VSP Fx00
models

Refers to the following storage systems:

Hitachi Virtual Storage Platform E990
Hitachi Virtual Storage Platform G130
Hitachi Virtual Storage Platform F350
Hitachi Virtual Storage Platform F370
Hitachi Virtual Storage Platform F700
Hitachi Virtual Storage Platform F900
Hitachi Virtual Storage Platform G350
Hitachi Virtual Storage Platform G370
Hitachi Virtual Storage Platform G700
Hitachi Virtual Storage Platform G900

This document uses the following typographic conventions:

Preface
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Document conventions

Convention Description
Bold * |ndicates text in a window, including window titles, menus, menu
options, buttons, fields, and labels. Example:
Click OK.
* |ndicates emphasized words in list items.
Italic * [|ndicates a document title or emphasized words in text.
* Indicates a variable, which is a placeholder for actual text provided
by the user or for output by the system. Example:
pairdisplay -g group
(For exceptions to this convention for variables, see the entry for
angle brackets.)
Monospace Indicates text that is displayed on screen or entered by the user.
Example: pairdisplay -g oradb
<>angle Indicates variables in the following scenarios:
brackets = Variables are not clearly separated from the surrounding text or
from other variables. Example:
Status—<report-name><file-version>.csv
= Variables in headings.
[1square Indicates optional values. Example: [ a | b ] indicates that you can
brackets choose a, b, or nothing.
{} braces Indicates required or expected values. Example: { a | b } indicates that
you must choose either a or b.
| vertical bar Indicates that you have a choice between two or more options or

arguments. Examples:
[ a| b]indicates that you can choose a, b, or nothing.

{a| b} indicates that you must choose either a or b.

This document uses the following icons to draw attention to information:

Icon Label

Description

a Note

Calls attention to important or additional information.

Preface

Performance Guide 13




Conventions for storage capacity values

Icon Label

Description

g Tip

Provides helpful information, guidelines, or suggestions for
performing tasks more effectively.

n Caution

Warns the user of adverse conditions and/or consequences (for
example, disruptive operations, data loss, or a system crash).

E WARNING

Warns the user of a hazardous situation which, if not avoided,
could result in death or serious injury.

Conventions for storage capacity values

Physical storage capacity values (for example, disk drive capacity) are calculated based on

the following values:

Physical capacity unit

Value

1 kilobyte (KB)

1,000 (10) bytes

1 megabyte (MB)

1,000 KB or 1,0002 bytes

1 gigabyte (GB)

1,000 MB or 1,000 bytes

1 terabyte (TB)

1,000 GB or 1,000* bytes

1 petabyte (PB)

1,000 TB or 1,000° bytes

1 exabyte (EB)

1,000 PB or 1,0008 bytes

Logical capacity values (for example, logical device capacity, cache memory capacity) are

calculated based on the following values:

Logical capacity unit Value

1 block 512 bytes

1 cylinder Mainframe: 870 KB
Open-systems:
= OPEN-V: 960 KB
* Others: 720 KB

1KB 1,024 (219) bytes

1 MB 1,024 KB or 1,0242 bytes
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Accessing product documentation

Logical capacity unit Value
1GB 1,024 MB or 1,0243 bytes
1TB 1,024 GB or 1,024* bytes
1PB 1,024 TB or 1,024° bytes
1EB 1,024 PB or 1,0245 bytes

Accessing product documentation

Product user documentation is available on the Hitachi Vantara Support Website: https://
knowledge.hitachivantara.com/Documents. Check this site for the most current
documentation, including important updates that may have been made after the release of
the product.

Getting help

The Hitachi Vantara Support Website is the destination for technical support of products and
solutions sold by Hitachi Vantara. To contact technical support, log on to the Hitachi Vantara
Support Website for contact information: https://support.hitachivantara.com/en_us/contact-
us.html.

Hitachi Vantara Community is a global online community for Hitachi Vantara customers,
partners, independent software vendors, employees, and prospects. It is the destination to
get answers, discover insights, and make connections. Join the conversation today! Go to
community.hitachivantara.com, register, and complete your profile.

Comments

Please send us your comments on this document to doc.comments@hitachivantara.com.
Include the document title and number, including the revision level (for example, -07), and
refer to specific sections and paragraphs whenever possible. All comments become the
property of Hitachi Vantara LLC.

Thank you!
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Chapter 1: Performance management

This chapter provides an overview of performance management of your storage system and
lists and describes the system requirements for using the performance management
functions of your storage system.

Overview of performance management

The performance management software products for Virtual Storage Platform 5000 series
(VSP 5000 series), Virtual Storage Platform E990 (VSP E990), and Virtual Storage Platform
G130, G/F350, G/F370, G/F700, G/F900 (VSP G130, G/F350, G/F370, G/F700, G/F900)
enable you to monitor and tune storage system performance to improve and optimize storage
utilization and performance.

Performance Monitor (PerfMon): Enables you to collect and analyze detailed
performance and usage statistics for your storage system as well as statistics about
workloads on drives and traffic between the hosts and the storage system. You can view
the data in lists and on graphs, and you can export the data for analysis in a spreadsheet
and other applications.

Server Priority Manager (SPM): Enables you to control port activity to provide high-
priority hosts with higher throughput and prevent production servers from experiencing
degraded performance. Server Priority Manager monitors the data being collected by
Performance Monitor and applies upper-limit control and threshold control according to
user-specified settings.

Quality of Service (QoS): Enables you to monitor and control I/O processing at the
volume level to ensure that performance and quality requirements are met for individual
volumes (The QoS function is available in SVOS RF 9.3 and later for VSP 5000 series,
and in SVOS RF 9.4 and later for VSP G130, G/F350, G/F370, G/F700, G/F900). Note:
The QoS functionality will be enhanced in future releases and is intended to replace SPM.
SPM will continue to be supported but not enhanced.

Virtual Partition Manager (VPM): Enables you to configure logical cache partitions on
your storage system. These cache partitions help to maintain performance for high-priority
activities by acting as dedicated storage resources that are independently managed and
reserved for specific applications.

You can perform performance management operations using Hitachi Device Manager -
Storage Navigator and Command Control Interface (CCl). For details about CCl, see the
Command Control Interface User and Reference Guide.

Chapter 1: Performance management

Performance Guide 16



Requirements for using performance functions

Requirements for using performance functions

The following lists and describes the system requirements and permissions for using the
performance management functions.

License keys for performance management: The license keys for the following software
products must be installed on the storage system:

* Performance Monitor

* Server Priority Manager

* Virtual Partition Manager

For details about installing license keys, see the System Administrator Guide.

Access privileges for Device Manager - Storage Navigator: Administrator access for
Device Manager - Storage Navigator or write access for the performance management
software products is required to perform operations. Users without Administrator access or
write access can only view the performance management information and settings. You
need specific administrator roles to use the following functions:

* Performance Monitor: Storage Administrator (Performance Management)

* Server Priority Manager, Virtual Partition Manager: Storage Administrator (System
Resource Management)

Java: Java is required to use Server Priority Manager on the Device Manager - Storage
Navigator computer. For details about installing Java and configuring Device Manager -
Storage Navigator, see the System Administrator Guide.

Secondary windows on Device Manager - Storage Navigator: The secondary windows
must be enabled before you can use Server Priority Manager on the Device Manager -
Storage Navigator computer. Java and some settings of Device Manager - Storage
Navigator are required for the secondary windows. For instructions on enabling the
secondary windows, see Enabling the HDvM - SN secondary window (on page 17). For
details about using the secondary windows, see the System Administrator Guide.

Cache memory for Virtual Partition Manager: Use of Virtual Partition Manager might
require additional cache memory in your storage system.

Enabling the HDvM - SN secondary window

If you plan to use any of the following functions in Device Manager - Storage Navigator
(HDvM - SN), you must enable the HDvM - SN secondary window:

Login Message function
Data Retention Ultility
Server Priority Manager
Compatible PAV
Compatible XRC

Volume Retention Manager
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Enabling the HDvM - SN secondary window

The HDvM - SN secondary window runs within the Java Runtime Environment (JRE) on the
management client. The secondary window is disabled by default in HDvM - SN and must be
enabled by using HDvM - SN, or by using Web Console Launcher when Java 11 or later is
installed on the HDvM - SN management client. If the secondary window is not enabled, the
functions listed above are not accessible in HDvM - SN.

Before you begin

* Required role: Storage Administrator (View Only)

Procedure
1. From the Settings menu, click Environmental Settings > Edit Information Display
Settings.
The Edit Information Display Settings window opens.
2. In Secondary window, click Enable.
Click Apply.
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Chapter 2: Hitachi Performance Monitor
operations

This chapter describes performance monitoring and provides instructions for conducting
performance monitoring operations using Hitachi Performance Monitor.

Overview of Hitachi Performance Monitor

Hitachi Performance Monitor enables you to monitor your storage system and collect detailed
usage and performance statistics. You can view the data in lists and on graphs to identify
changes in usage rates and workloads, analyze trends in disk 1/O, and detect peak I/O times.
For example, if there is a decrease in performance, such as delayed host response times,
you can use Performance Monitor to discover the reason for the decrease and determine the
actions to take to improve performance.

Performance Monitor collects data about storage system resources such as drives, volumes,
and microprocessors as well as statistics about front-end (host I1/0) and back-end (drive 1/0)
workloads. You can perform the following types of monitoring depending on the storage
system:

= (VSP 5000 series) You can perform both short-range monitoring and long-range
monitoring. For both long-range monitoring and short-range monitoring, the data is
collected when Monitoring Switch is set to Enabled, and the data is not collected when
Monitoring Switch is set to Disabled. You specify when and how often the data is
collected.

= (VSP E990, VSP G130, G/F350, G/F370, G/F700, G/F900) You specify when and how
often the data is collected.

Using the Performance Monitor data, you can manage and fine-tune the performance of your
storage system using the performance management software products.

Chapter 2: Hitachi Performance Monitor operations

Performance Guide 19



Data collected by Performance Monitor

Data collected by Performance Monitor

Performance Monitor allows you to collect the performance and usage statistics for your
storage systems. Based on your storage system the following monitoring can be performed:

* (VSP 5000 series) All statistics are available for short-range monitoring. Most of the
storage system usage statistics are available for long-range monitoring. For details about
the performance and usage statistics, see Monitoring data (on page 39).

= (VSP E990, VSP G130, G/F350, G/F370, G/F700, G/F900) All statistics are available for
monitoring. When you monitor the storage system, you control when the statistics are
collected (in real time or during a specified period of time) and how often the statistics are
collected (from once per minute to once every 15 minutes).

Short-range monitoring (VSP 5000 series)

When you perform short-range monitoring of the storage system, you control when the
statistics are collected (in real time or during a specified period of time) and how often the
statistics are collected (from once per minute to once every 15 minutes). Short-range
monitoring occurs in parallel with and does not affect long-range monitoring activities. All
performance and usage statistics are available for short-range monitoring.

The sampling interval is the length of time between data collection events for short-range
monitoring. The following number of CUs to be monitored determines the options for setting
the sampling interval:

= For VSP 5000 series: Up to 64 CUs.

If there are this number or fewer CUs to be monitored, you can set the sampling interval
from 1 minute to 15 minutes in increments of 1 minute. For example, when the sampling
interval is set to 3 minutes, Performance Monitor collects statistics once every 3 minutes.

= Performance Monitor collects statistics for 1 day when data is collected at 1-minute
intervals.

= Performance Monitor collects statistics for up to 15 days when data is collected at 15-
minute intervals.

» For VSP 5000 series: More than 64 CUs.

If there are more than this number of CUs to be monitored, you can set the sampling
interval to 5, 10, or 15 minutes.

= Performance Monitor collects statistics for one day when data is collected at 5-minute
intervals.

= Performance Monitor collects statistics for up to three days when data is collected at
15-minute intervals.

For short-range monitoring, the SVP can store a maximum of 1,440 data collection events if
there are 64 (for VSP 5000 series) or fewer CUs to be monitored. Based on this number and
the sampling interval, you can calculate the maximum storing period for the statistics as the
sampling interval multiplied by 1,440. For example, if you set the sampling interval to 1
minute, the maximum storing period for the statistics is 1 day (24 hours):

1 minute x 1440 = 1440 minutes = 24 hours = 1 day
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Long-range monitoring (VSP 5000 series)

If you set the sampling interval to 15 minutes, the maximum storing period for the statistics is
15 days:

15 minutes x 1440 = 21600 minutes = 360 hours = 15 days

This maximum storing period is the maximum range of display in the Monitor Performance
windows. When you specify one minute for the sampling interval as in the example above,
Performance Monitor displays the statistics for a maximum of one day (24 hours) in the lists
and graphs. When you specify 15 minutes for the sampling interval, Performance Monitor
displays the statistics for a maximum of 15 days in the lists and graphs.

If there are more than 64 (for VSP 5000 series) CUs to be monitored, the SVP can store a
maximum of 288 data collection events. Based on this number and the sampling interval, you
can calculate the maximum storing period for the statistics as the sampling interval multiplied
by 288. For example, if you set the sampling interval to 5 minutes, the maximum storing
period for the statistics is 1 day (24 hours):

5 minutes x 288 = 1440 minutes = 24 hours = 1 day

This maximum storing period is the maximum range of display in the Monitor Performance
windows. When you specify one minute for the sampling interval, as in the previous example,
Performance Monitor displays the statistics for a maximum of 1 day (24 hours) in the lists and
graphs. When you specify 15 minutes for the sampling interval, Performance Monitor displays
the statistics for a maximum of three days in the lists and graphs.

Long-range monitoring (VSP 5000 series)

When you perform long-range monitoring of the storage system, you control when the
statistics are collected in real time or during a specified period of time. The long-range
monitoring statistics are collected at fixed 15-minute intervals (0, 15, 30, and 45 minutes of
every hour) and stored for up to 6 months (186 days). Long-range monitoring occurs in
parallel with and does not affect short-range monitoring activities.

You can collect the following statistics in long-range monitoring:
»= Usage rates of MPs

* Usage rates of DRRs

* Write-pending statistics

* Access path usage statistics

* Data drive usage statistics

= Data drive access rates

Sampling interval for monitoring (VSP E990, VSP G130, G/F350, G/
F370, G/F700, G/F900)
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Maximum storing period for monitoring

The sampling interval is the length of time between data collection events for monitoring. The
number of CUs to be monitored determines the options for setting the sampling interval:

* Up to 32 CUs. If there are 32 or fewer CUs to be monitored, you can set the sampling
interval from 1 to 15 minutes in increments of 1 minute. For example, when the sampling
interval is set to 3 minutes, Performance Monitor collects statistics once every 3 minutes.

* Performance Monitor collects statistics for 1 day when data is collected at 1-minute
intervals.

* Performance Monitor collects statistics for up to 15 days when data is collected at 15-
minute intervals.

* 33 or more CUs. If there are 33 or more CUs to be monitored, you can set the sampling
interval to 5, 10 or 15 minutes. The collected data can be stored from 5 to 15 days. The
data collecting term varies with each sampling interval.

* Performance Monitor collects statistics for 5 days when data is collected at 5-minute
intervals.

* Performance Monitor collects statistics for 15 days when data is collected at 15-minute
intervals.

Maximum storing period for monitoring

For a specified sampling interval, the SVP can store a maximum of 1440 data collection
events. Based on this number and the sampling interval, you can calculate the maximum
storing period for the statistics as the sampling interval multiplied by 1440. For example, if
you set the sampling interval to 1 minute, the maximum storing period for the statistics is 1
day (24 hours):

1 minute x 1440 = 1440 minutes = 24 hours = 1 day

If you set the sampling interval to 15 minutes, the maximum storing period for the statistics is
15 days:

15 minutes x 1440 = 21600 minutes = 360 hours = 15 days

This maximum storing period is the maximum range of display in the Monitor Performance
windows (on page 268). When you specify 1 minute for the sampling interval as in the
example above, Performance Monitor displays the statistics for a maximum of 1 day (24
hours) in the lists and graphs. When you specify 15 minutes for the sampling interval,
Performance Monitor displays the statistics for a maximum of 15 days in the lists and graphs.
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Performance Monitor data graphs

Performance Monitor data graphs

You can view statistics by short-range intervals (1 to 15 minutes) or long-range intervals (15
minutes) on data graphs (VSP 5000 series), or by user-specified time intervals within a range
of 1 to 15 minutes (VSP Gx00 models and VSP Fx00 models). All statistics can be viewed
(for the storing period corresponding to the sampling interval setting). Usage statistics about
storage system resources, which are monitored, can be viewed. When viewing usage
statistics about resources, you can specify the range to view and which part of the storing
period to display on lists and graphs. (VSP 5000 series) A few storage system usage
statistics are not available for long-range monitoring.

For details about the Performance Monitor data graphs, see About the data graphs (on

page 35).

Export Tool for Performance Monitor

The Export Tool software that comes with Performance Monitor allows you to export the
monitoring data in a .csv file for analysis, for example, using spreadsheet software or
database software. You can also use Export Tool to save and accumulate data over extended
periods of time for long-term analysis and future reference.

For details about Export Tool, see Exporting Performance Monitor data (on page 68).

Cautions and restrictions for Performance Monitor

Cautions and restrictions for monitoring

* Performance monitoring switch

When the performance monitoring switch is set to disabled, monitoring data is not
collected.

* Changing the SVP time setting

If the SVP time setting is changed while the monitoring switch is enabled, the following
monitoring errors can occur:

* Invalid monitoring data appears.
* No monitoring data is collected.

If you have changed the SVP time setting, disable the monitoring switch, and then re-
enable the monitoring switch. Next, obtain the monitoring data. For details about the
monitoring switch, see Starting monitoring (on page 27).
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Cautions and restrictions for monitoring

WWN monitoring

About the traffic monitoring between host bus adapters and storage system ports
in Performance Monitor

You must configure some settings before the traffic between host bus adapters and
storage system ports can be monitored. For details, see Adding new WWNSs to monitor
(on page 28), Adding WWNSs to ports (on page 29), and Connecting WWNs to ports (on

page 31).

Note: When you are using Server Priority Manager in Command Control
Interface, you cannot perform the setting required for WWN monitoring.

Parity group monitoring

To correctly display the performance statistics of a parity group, all volumes belonging to
the parity group must be specified as monitoring targets.

Storage system maintenance

If the storage system is undergoing the following maintenance operations during
monitoring, the monitoring data might not be valid:

* Adding, replacing, or removing data drives

* Changing the storage system configuration

* Replacing the firmware

* Formatting or quick-formatting logical devices
* Adding, replacing, or removing MP unit

* Replacing controllers

Storage system power-off

If the storage system is powered off during monitoring, monitoring stops until the storage
system is powered on again. Monitoring resumes when the storage system is powered on
again. However, Performance Monitor cannot display information about the period while
the storage system is powered off. Therefore, the monitoring data immediately after
powering on again might contain extremely large values.

firmware replacement

After the firmware is replaced, monitoring data is not stored until the service engineer
releases the SVP from Modify mode. Therefore, inaccurate data might be temporarily
displayed.
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Cautions and restrictions for usage statistics

Cautions and restrictions for usage statistics

(VSP 5000 series) Retention of short-range and long-range usage statistics

Usage statistics for the last six months (186 days) are displayed in long-range monitoring,
and usage statistics for up to the last 15 days are displayed in short-range monitoring.
Usage statistics outside of these ranges are deleted from the SVP. In short range
monitoring, results are retained for the last 1 to 15 days depending on the specified
sampling interval. If the retention period has passed since a monitoring result was
obtained, the previous result has been deleted from the SVP and cannot be displayed.

(VSP Gx00 models and VSP Fx00 models) Retention of usage statistics

Usage statistics for up to the last 15 days are displayed in monitoring. Usage statistics
outside of these ranges are deleted from the SVP.

Statistics for periods of high 1/O workload

If the host I/0O workload is high, the storage system gives higher priority to /0 processing
than to monitoring. If this occurs, some monitoring data might be missing. If monitoring
data is missing frequently, use the Edit Monitoring Switch window to lengthen the
sampling interval. For details, see Starting monitoring (on page 27).

(VSP 5000 series) Volumes and CU ranges

The volumes to be monitored by Performance Monitor are specified by control unit (CU). If
the range of used CUs does not match the range of CUs monitored by Performance
Monitor, usage statistics might not be collected for some volumes.

Reverse resync operations

When you run the CCl horctakeover command, the pairresync-swaps command for
a UR pair, or the BCM YKRESYNC REVERSE command for a URz pair, the primary and
secondary volumes are swapped. You can collect the before-swapped information
immediately after you run any of the commands. Invalid monitoring data will be generated
for a short time but will be corrected automatically when the monitoring data gets updated.
The invalid data will temporarily be generated when the volume used for a secondary
volume is used as a primary volume after a UR pair or URz pair is deleted.

(VSP 5000 series) When SVP High Reliability Kit is installed and the SVP is duplexed, if
you switch the master SVP and the standby SVP, the long-range monitoring data is kept,
but the short-range monitoring data is deleted. If you ask maintenance personnel to switch
the master and standby SVPs for microcode upgrade or other maintenance purposes,
execute Export Tool beforehand as necessary, and acquire the short-range monitoring
data.

Display of monitoring data immediately after monitoring starts or immediately after
the sampling interval is changed

Monitoring data cannot be displayed within the first two sampling intervals after the
monitoring starts or the sampling interval is changed because no monitoring data has
accumulated. For instance, if the sampling interval is set or changed to 15 minutes,
monitoring data is not accumulated for up to 29 minutes after this setting is made.
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Performance monitoring workflow

Display of monitoring data during high SVP workload

If the SVP is overloaded, the system might require more time than the sampling interval
allows to update the display of monitoring data. If this occurs, a portion of monitoring data
is not displayed. For example, suppose that the sampling interval is 1 minute, and the
display in the Performance Management window is updated at 9:00 and the next update
occurs at 9:02. In this case, the window (including the graph) does not display the
monitoring result for the period of 9:00 to 9:01. This situation can occur when the following
maintenance operations are performed on the storage system or on the Device Manager -
Storage Navigator PC:

* Adding, replacing, or removing cache memory.
* Adding, replacing, or removing data drives.

* Changing the storage system configuration.

* Replacing the firmware.

Pool-VOLs

Pool-VOLs of Thin Image, Dynamic Provisioning, and Dynamic Provisioning for Mainframe
are not monitored.

Margin of error

The monitoring data might have a margin of error.

Performance monitoring workflow

1.

Determine the resources to be monitored and the data to be collected, and write down
the required information, including control unit (CU) numbers and WWNs of host bus
adapters.

Set the storing period for the monitoring statistics. For instructions, see Setting the
storing period for the monitoring data (on page 27).

Start performance monitoring. For instructions, see Starting monitoring (on page 27).

Add the WWNs that you want to monitor. For instructions, see Monitoring WWNSs (on
page 28).
Add the CUs that you want to monitor. For instructions, see Monitoring CUs (on

page 32).

Adjust the sampling interval as needed to increase or decrease the maximum storing
period of statistics. For instructions, see Changing the sampling interval (on page 33).

View the monitoring data on graphs. For details, see Using the Performance Monitor
data graphs (on page 35).

Export the monitoring data as needed for analysis and for retention of long-term data.
For details, see Exporting Performance Monitor data (on page 68).

When you want to stop collecting monitor data, stop monitoring by disabling the
monitoring switch. For details, see Stopping monitoring (on page 34).
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Setting the storing period for the monitoring data

Setting the storing period for the monitoring data

Before you start the monitoring function, you must set the storing period for the monitoring
data. The following storing periods can be set based on your storage system:

= (VSP 5000 series) Short-range data can be collected for up to 15 days, and long-range
data can be collected for up to six months (186 days).

* (VSP Gx00 models and VSP Fx00 models) Data can be collected for up to 15 days.

Before you begin

* Required role: Storage Administrator (Performance Management)

Procedure

1. Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.

2. On the Performance Monitor window, click Monitor Performance to open the Monitor
Performance window.

3. (VSP 5000 series) On the Monitor Performance window select Long-Range or Short-
Range in the Data Range as the periods (ranges) for collecting and storing statistics.

4. Select Set Range or Use Real Time in the Time Range as the periods (ranges) for
displaying statistics.
(VSP 5000 series) If Long-Range is selected, you can specify only Set Range. If Short-
Range is selected, you can select Set Range or Use Real Time.

(VSP Gx00 models and VSP Fx00 models) You can select Set Range or Use Real
Time.

5. Click Apply to apply the settings to the storage system.

Starting monitoring

After you have set the storing period for the monitoring data, you can start the monitoring
function.

A Caution: When you start monitoring a storage system, all of its previous
monitoring statistics are deleted. If you want to keep the previous monitoring
statistics, first export the desired data using Export Tool and then restart
monitoring.

é Note: Monitoring data cannot be displayed within the first two sampling intervals
after the monitoring starts or the sampling interval is changed because no
monitoring data has accumulated. For instance, if the sampling interval is set to
15 minutes, monitoring data is not accumulated for up to 29 minutes after the
start of monitoring.

While the statistics information is being collected, the server workload increases and the
client process might slow down.
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Monitoring WWNs

Before you begin

* Required role: Storage Administrator (Performance Management)

Procedure
1. Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.

2. In the Performance Monitor window, click Edit Monitoring Switch to open the Edit
Monitoring Switch window.

3. Click Enable in the Monitoring Switch field.

4. Select the sampling interval in the Sample Interval. This option is activated when you
specify Enable for Current Status.

5. Click Finish.
6. In the Confirm window enter your task name in Task Name, and click Apply to start
monitoring.

The Tasks window opens if Go to tasks window for status is checked.

Monitoring WWNs

You can monitor WWNs using Hitachi Performance Monitor.

Adding new WWNs to monitor

Before you begin

* Required role: Storage Administrator (Performance Management)

Procedure
1. Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.

2. Select the Monitored WWNs tab, and click Edit WWN Monitor Mode to open the Edit
WWN Monitor Mode window (on page 296).

3. Inthe Edit WWN Monitor Mode window select the WWNs in the Unmonitored WWNs
list, and click Add.

4. Enter your task name in Task Name, and click Finish.

5. In the Confirm window click Apply to apply the settings to the storage system.
The Tasks window opens if Go to tasks window for status is checked.
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Viewing the WWNs that are being monitored

Viewing the WWNs that are being monitored

Before you begin

* Required role: Storage Administrator (Performance Management)

Procedure
1. Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.

2. In the Performance Monitor window, select the Monitored WWNs tab to view the
WWNs that are currently being monitored.

Removing WWNs to monitor

Before you begin

* Required role: Storage Administrator (Performance Management)

Procedure
1. Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.
2. Click the Monitored WWNs tab.

3. On the Monitored WWNs tab click Edit WWN Monitor Mode to open the Edit WWN
Monitor Mode window.

4. Select the WWNs in the Monitored WWNSs list that you want to remove, and click
Remove.

5. Enter your task name in Task Name, and click Finish.
6. In the Confirm window click Apply.

7. When the warning message appears, click OK to close the message. The settings are
applied to the storage system.

The Tasks window opens if Go to tasks window for status is checked.

Adding WWNs to ports

If you want to monitor WWNs that are not connected to the storage system, you can add
them to ports and set them up for monitoring with Performance Monitor.

Before you begin

* Required role: Storage Administrator (Performance Management)

Procedure
1. Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.
2. In the Performance Monitor window click the Monitored WWNs tab.

3. On the Monitored WWNs tab click Add New Monitored WWNs to open the Add New
Monitored WWNs window (on page 301).
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Editing the WWN nickname

Specify the information for each WWN, as listed in the following table.
Item Description
HBA WWN (required) Enter the 16-digit hexadecimal number.
WWN Name (optional) Enter the unique name to distinguish the host bus

adapter from other adapters. The WWN Name
(maximum 64 characters) must consist of alphanumeric
characters and at least one symbol.

Port (in Available Ports) In the Available Ports list select the port connected to
the WWN.

(VSP 5000 series) Ports connected to mainframe hosts
are not displayed, because they are not supported for
Performance Monitor.

Click Add. The added WWN is displayed in Selected WWNs.

If you need to remove a WWN from the Selected WWNs list, select the WWN and click
Remove.

When you are done adding WWNs, click Finish.
In the Confirm window click Apply to apply the settings to the storage system.

Editing the WWN nickname

Before you begin

Required role: Storage Administrator (Performance Management)

Procedure

1.

Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.

Click the Monitored WWNs tab to see the list of WWNSs being monitored.

Select the WWN to edit. You can edit only one WWN at a time. If you select multiple
WWNs, an error will occur.

On the Monitored WWNs tab click Edit WWN to open the Edit WWN window (on

page 295).
On the Edit WWN window edit the HBA WWN and WWN Name fields as needed:

« HBA WWN

A 16-digit hexadecimal number. The value of HBA WWN must be unique in the
storage system.

=« WWN Name

The nickname distinguishes the host bus adapter from other adapters. The WWN
Name (maximum 64 digits) must consist of alphanumeric characters and at least one
symbol.
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6.
7.

Connecting WWNs to ports

When you are done editing WWNs, click Finish.
In the Confirm window click Apply to apply the settings to the storage system.

Connecting WWNSs to ports

Before you begin

Required role: Storage Administrator (Performance Management)

Procedure

1.

Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.

In the Performance Monitor window click the Monitored WWNs tab.

On the Monitored WWNs tab select the WWN to connect to the port.

Select only one WWN at a time. If you select multiple WWNSs, an error occurs.

On the Monitored WWNs tab click Add to Ports to open the Add to Ports window.
Select the port to connect in Available Ports, and then click Add.

The selected WWN and port are added to the Selected WWNs list.

(VSP 5000 series) Mainframe ports are not displayed because they are not supported
for Performance Monitor.

If you need to delete a WWN from the Selected WWNs list, select the WWN, and then
click Remove.

When you are done selecting the WWNs to connect, click Finish.

In the Confirm window click Apply to apply the settings to the storage system.

Deleting registered WWNs in unimplemented ports

When WWNs are registered in an unimplemented port, the following procedure describes
how to delete the WWNs from monitoring targets.

Before you begin

Required role: Storage Administrator (Performance Management)

Procedure

1.

Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.

Click the Monitored WWNSs tab.

On the Monitored WWNs tab, click More Actions > Delete Unused WWNs to open
the Delete Unused WWNs window.

Enter your task name in Task Name, and click Apply.
The Tasks window opens if Go to tasks window for status is checked.
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Monitoring CUs

Monitoring CUs

You can monitor control units (CUs) using Hitachi Performance Monitor.

Displaying CUs to monitor

Before you begin

* Required role: Storage Administrator (Performance Management)

Procedure

1. Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.

2. Open the Monitored CUs tab to view the list of CUs.

Adding and removing CUs to monitor

Use the Performance Monitor window to add and remove CUs to monitor.

a Note: When you remove a CU from monitoring, the monitoring data for the CU
will be deleted. Therefore, export the desired monitoring data before performing
this operation. For details, see Exporting Performance Monitor data (on

page 68).

Note: To monitor a parity group, specify the CU numbers of all LDEVs belonging
to the parity group. Otherwise the parity group is not subjected to monitoring.

Before you begin

* Required role: Storage Administrator (Performance Management)

Procedure
1. Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.
2. Open the Monitored CUs tab.

3. On the Monitored CUs tab click Edit CU Monitor Mode to open the Edit CU Monitor
Mode window.

4. Add or remove CUs to monitor.

To add CUs to monitoring target objects, select CUs from the Unmonitored CUs field
and click Add. To remove CUs from monitoring target objects, select CUs from the
Monitored CUs field and click Remove.

5. Click Finish.
6. In the Confirm window enter your task name in Task Name, and click Apply.
The Tasks window opens if Go to tasks window for status is checked.
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Selecting CUs to monitor

Selecting CUs to monitor

Before you begin

* Required role: Storage Administrator (Performance Management)

Procedure
1. Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.
2. Open the Monitored CUs tab.

3. On the Monitored CUs tab click Edit CU Monitor Mode to open the Edit CU Monitor
Mode window.

4. Click Select by Parity Groups in the Unmonitored CUs field.

The Select by Parity Groups window opens. The available parity group IDs and
number of CUs are displayed.

5. Select the parity group ID from the list and click Detail.
The Parity Group Properties window opens. The CUs and the number of LDEVs are
displayed.

6. Confirm the properties of the parity group and click Close.
The Select by Parity Groups window opens.

7. Select the parity group to be the monitoring target in the Select by Parity Groups
window and click OK.

CUs in the parity group are selected in the Unmonitored CUs field. For information
about monitoring these CUs, see Adding and removing CUs to monitor (on page 32).

Confirming the status of CUs to monitor

Before you begin

* Required role: Storage Administrator (Performance Management)

Procedure

1. Select Analytics in Explorer, and click Performance Monitor in the tree.
2. On the Monitored CUs tab, click View CU Matrix.
The following CUs are displayed in the Monitored CUs window.

= Monitored CUs
= Set monitored CUs

= Release monitored CUs

Changing the sampling interval
You can change the sampling interval for monitoring. For example, if you want to collect

statistics over a longer period of time, you can lengthen the sampling interval to increase the
storing period.
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Stopping monitoring

5 Note: Monitoring data cannot be displayed within the first two sampling intervals

after the monitoring starts or the sampling interval is changed because no
monitoring data has accumulated. For instance, if the sampling interval is
changed to 15 minutes, monitoring data is not accumulated for up to 29 minutes
after the interval was changed.

Before you begin

Required role: Storage Administrator (Performance Management)

Procedure

1.

Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.

In the Performance Monitor window, click Edit Monitoring Switch to open the Edit
Monitoring Switch window.

Select the desired sampling interval in the Sample Interval. This option is available only
when the current monitoring status is Enable.

Click Finish.

In the Confirm window enter your task name in Task Name, and click Apply to change
the sampling interval.

The Tasks window opens if Go to tasks window for status is checked.

Stopping monitoring

When you no longer need to collect monitoring statistics, you can stop the monitoring
function. After you stop monitoring, you should consider exporting the monitoring statistics
using Export Tool, because the existing statistics are deleted each time monitoring is
restarted.

Before you begin

Required role: Storage Administrator (Performance Management)

Procedure

1.

Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.

Click Edit Monitoring Switch to open the Edit Monitoring Switch window (on
page 266).

Click Disable in the Monitoring Switch field.

The Sample Interval list is grayed out and becomes ineffective.

Click Finish.

In the Confirm window, enter your task name in Task Name, and click Apply to stop
monitoring.

The Tasks window opens if Go to tasks window for status is checked.
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Using the Performance Monitor data graphs

Using the Performance Monitor data graphs

About the data graphs

The Hitachi Performance Monitor data graphs are displayed on panels with the graph on the
left and the legend for the graph on the right. Hitachi Performance Monitor can display up to
four panels with up to four graphs in each panel for a maximum of 16 graphs at the same
time.

* You can change the size of each graph panel by clicking the icon in the upper right of the
panel.

* You can plot up to 8 sets of data with one graph panel and up to 16 sets of data with four
graph panels.

* You can display the value of each data point by placing the cursor on the data point on the
graph.

* You can adjust the unit of scale on the vertical axis using the vertical scale selector on the
upper left of the graph. For example, you might need to increase the vertical scale to see
data with high values.

In some cases, you might need to adjust the vertical scale to display the data properly. For
example, if the scale is too small, a single data line might be so thick that the entire graph
is painted in a single color.

* You can display or hide data points on the graph panel by clicking the legend on the right
of the graph. Each graph must display at least one set of data, so you cannot hide all of
the data.

* When you are viewing data for the MP unit in real time (Time Range is set to Use Real
Time), the MP unit names are displayed as text links. Click the text link to display the
resources assigned to an MP unit of top 20 in usage rates on the detailed window.

Displaying the monitor data on graphs

Before you begin

* Required role: Storage Administrator (Performance Management)

Procedure
1. Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.
2. Click Monitor Performance to open the Monitor Performance window.
3. Specify the data range and time period to be displayed on the graphs:
a. Inthe Data Range field, select the desired data range.

(VSP 5000 series) Long-Range or Short-Range. If you want to display real-time
data, you must select Short-Range.
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4.

5.

Adding a new graph

b. Inthe Time Range field, select Set Range to display data from a specific period of
time, or select Use Real Time to display real-time data as it is being collected.

(VSP 5000 series) The Use Real Time option can only be specified when Short-
Range is selected.

c. Ifyou selected Set Range, specify the starting date and time and ending date and
time for the range of data in the From and To fields.
Specify the monitor data to be displayed on the graphs:
a. Inthe Performance Objects area select items in the Object field.

Select items in the left field and then select detailed items in the right field. Detailed
item changes by the items selected in the left field.

b. Select items in the Monitor Data field.
Select items in the left field and then select detailed items in the right field.
Select the monitor data to be graphed in the Available Objects list.
Click Add to add the monitor data to the Selected Objects list.

e. If you need to remove monitor data from the Selected Objects list, select the
object and click Remove.

Click Apply to display the selected monitor data on graphs in the Monitor Performance
window.

Adding a new graph

Before you begin

Required role: Storage Administrator (Performance Management)

Procedure

1.

Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.

Click Monitor Performance to open the Monitor Performance window.
Display the graph panel in the Monitor Performance window.

For details, see Displaying the monitor data on graphs (on page 35).
Click Add Graph to open the Add Graph window.

If a warning message is displayed when you click the Add Graph button, you are
already displaying the maximum number of graphs. To add another graph, you must first
delete an existing graph. For details, see Deleting a graph from the graph panel (on

page 37).

Specify the monitor data to be graphed by selecting the objects on the left and adding
them to the Selected Objects list on the right.

For details, see Displaying the monitor data on graphs (on page 35).
Click OK to add the specified graph.
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Changing the data displayed on a graph

Changing the data displayed on a graph

Before you begin

* Required role: Storage Administrator (Performance Management)

Procedure
1. Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.
2. Click Monitor Performance to open the Monitor Performance window.
3. Display the graph panel in the Monitor Performance window.
For details, see Displaying the monitor data on graphs (on page 35).
4. Click Edit Performance Objects to open the Edit Performance Objects window.

5. Edit the monitor data being displayed on the graph by adding objects to and deleting
objects from the Selected Objects list on the right.

For details, see Displaying the monitor data on graphs (on page 35).
6. Click OK to display the graph with the newly specified monitor data.

Changing the time period displayed on the graph panel

Before you begin

* Required role: Storage Administrator (Performance Management)

Procedure
1. Select Analytics in Explorer, and select Performance Monitor in the tree to open the
Performance Monitor window.
2. Click Monitor Performance to open the Monitor Performance window.
3. Display the graph panel in the Monitor Performance window.
For details, see Displaying the monitor data on graphs (on page 35).
4. Click Edit Time Range to open the Edit Time Range window.

5. Enter the desired starting date and time in the From field. Enter the desired end date
and time in the To field.

6. Click OK to display the graph panel with the newly selected time period.

Deleting a graph from the graph panel

Before you begin

* Required role: Storage Administrator (Performance Management)

Procedure

1. Open the Performance Monitor window.
a. Select Analytics in Explorer.
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Deleting a graph from the graph panel

b. Select Performance Monitor in the tree to open the Performance Monitor
window.
Click Monitor Performance to open the Monitor Performance window.
Display the graph panel in the Monitor Performance window.
For details, see Displaying the monitor data on graphs (on page 35).

Click Delete Graph in the lower right, or click the close icon in the upper right corner.
When the confirmation message appears, click OK to delete the graph.
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Chapter 3: Data collected by Hitachi
Performance Monitor

Hitachi Performance Monitor collects and displays monitoring data.

Monitoring data

The following table lists the objects that can be monitored and specifies the data that is
collected for each monitoring object. You can specify the objects that are displayed in the
graphs in the Performance Objects in the Monitor Performance window. When the resource
group feature is installed, you can specify the objects to be displayed in the graphs only when
the resources that are shown in the necessary resources in the following table are allocated.

The monitoring data for each sampling interval is the average value of the data over the data
sampling interval. The sampling interval is as follows:

* (VSP 5000 series) The sampling interval is 1 to 15 minutes for Short Range and 15
minutes for Long Range.

* (VSP Gx00 models and VSP Fx00 models) The sampling interval is 1 to 15 minutes.

The monitoring data shows the information by each resource ID even when the volume is in a
virtual storage machine (not by virtual ID). For instructions on viewing the monitoring data,
see Using the Performance Monitor data graphs (on page 35).

Object of Necessary
monitoring Monitoring data resources
Controller Usage rates of MPs (%) None
(VSP 5000 series) Usage rates of DRR (%) None
Cache Usage rates of cache (%) None

Write pending rates (%)

Access path | Usage rates of access path between HIEs and ISWs (%) | None

(VSP 5000
series) Usage rates of access path between MP units and HIEs
(%)
Fibre port Throughput (IOPS) Port
(Target)
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Monitoring data

Object of Necessary
monitoring Monitoring data resources
Data transfer (MB/s)
Response time (ms)
Fibre port Throughput (IOPS) Port
(Initiator) Data transfer (MB/s)
Response time (ms)
Mainframe Throughput (IOPS) Port
fibre port
(VSP 5000 Data transfer (MB/s)
series) Response time (ms)
CMR delay time (ms)
Disconnected time (ms)
Connected time (ms)
HTP port open exchange (count/sec)
iSCSI Port Throughput (IOPS) Port
(Target)
Data transfer (MB/s)
Response time (ms)
iSCSI port Throughput (IOPS) Port
(Initiator) Data transfer (MB/s)
Response time (ms)
WWN Throughput of WWN (IOPS) Port
Data transfer of WWN (MB/s)
Response time of WWN (ms)
Throughput of port (IOPS)
Data transfer of port (MB/s)
Response time of port (ms)
LDEV (base) | Total throughput (IOPS) LDEV

Read throughput (IOPS)

Write throughput (IOPS)
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Monitoring data

Object of Necessary
monitoring Monitoring data resources
Cache hit (%)
Data transfer (MB/s)
Response time (ms)
Back transfer (count/sec)
Drive usage rate (%)’
Drive access rate (%)’
Shadowlmage usage rates (%)’
LDEV (UR/ Write host 1/0O throughput (IOPS) LDEV
URz) Write host I/0O data transfer (MB/s)
Initial copy cache hit (%)
Initial copy data transfer (MB/s)
LDEV RIO (count) LDEV
(TC/TCZ/
GAD) Pair Synchronized (%)
Differential track (count)
Initial copy throughput (count)
Initial copy data transfer (MB/s)
Initial copy response time (ms)
Update copy throughput (count)
Update copy data transfer (MB/s)
Update copy response time (ms)
Parity group | Total throughput (IOPS) Parity group
Read throughput (IOPS)
Write throughput (IOPS)
Cache hit (%)
Data transfer (MB/s)
Response time (ms)
Back transfer (count/sec)
Chapter 3: Data collected by Hitachi Performance Monitor
Performance Guide 41



Monitoring data

Object of
monitoring

Monitoring data

Necessary
resources

Drive usage rate (%)’

LUN (base)

Total throughput (IOPS)

Read throughput (IOPS)

Write throughput (IOPS)

Cache hit (%)

Data transfer (MB/s)

Response time (ms)

Back transfer (count/sec)

= Host group
= LDEV

LUN (UR)3

Write host 1/0 throughput (IOPS)

Write host I/0 data transfer (MB/s)

Initial copy cache hit (%)

Initial copy data transfer (MB/s)

* Host group
= LDEV

LUN (TC/
GAD)3

RIO (count)

Pair Synchronized (%)

Differential track (count)

Initial copy throughput (count)

Initial copy data transfer (MB/s)

Initial copy response time (ms)

Update copy throughput (count)

Update copy data transfer (MB/s)

Update copy response time (ms)

= Host group
= LDEV

External
storage

Data transfer between the storage system and external
storage per logical device (MB/s)

Response time between the storage system and
external storage per logical device (ms)

LDEV

Data transfer between the storage system and external
storage per external volume group (MB/s)

Response time between the storage system and
external storage per external volume group (ms)

Parity group
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Monitoring data

Object of Necessary
monitoring Monitoring data resources

Entire RIO (count) None
storage
system Pair Synchronized (%)
(TC/TCZ/ Differential track (count)
GAD)

Initial copy throughput (count)

Initial copy data transfer (MB/s)

Initial copy response time (ms)

Update copy throughput (count)

Update copy data transfer (MB/s)

Update copy response time (ms)
Journal (UR/ | Write host I/O throughput (IOPS) None
URz)

Write host 1/0O data transfer (MB/s)

Initial copy cache hit (%)

Initial copy data transfer (MB/s)

Master journal throughput (IOPS)

Master journal journal (count/sec)

Master journal data transfer (MB/s)

Master journal response time (ms)

Master journal usage data (%)

Master journal metadata usage rate (%)

Restore journal throughput (IOPS)

Restore journal journal (count/sec)

Restore journal data transfer (MB/s)

Restore journal response time (ms)

Restore journal usage data (%)

Restore journal metadata usage rate (%)
Entire Write host 1/0 throughput (IOPS) None
storage
system (UR/ Write host I/0 data transfer (MB/s)
URz)
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Usage rates of MPs

Object of Necessary
monitoring Monitoring data resources

Initial copy cache hit (%)

Initial copy data transfer (MB/s)

Master journal throughput (IOPS)

Master journal journal (count/sec)

Master journal data transfer (MB/s)

Master journal response time (ms)

Restore journal throughput (IOPS)

Restore journal journal (count/sec)

Restore journal data transfer (MB/s)

Restore journal response time (ms)

Note:
1. Only information on internal volumes is displayed. Information on external volumes
and FICON® DM volumes is not displayed.
2. (VSP 5000 series) Includes usage rates for Shadowlmage for Mainframe.
3. The same value is output to all LUNs mapped to the LDEV.

Usage rates of MPs

Function

The usage rate of the MP shows the usage rate of an MP assigned to a logical device. If a
usage rate of an MP is high, I1/Os concentrate to an MP. Examine the distribution of I/Os to
other MP unit.

Storing period

(VSP 5000 series) Short-Range (from 1 to 15 minutes) or Long-Range (fixed at 15 minutes)
can be specified.

(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified from 1 to 15
minutes.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Obijects field.
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Usage rate of DRRs (VSP 5000 series)

Item on left side of
Object field

Item on right side
of Object field

Item on left side of
Monitor Data field

Item on right side
of Monitor Data
field

Controller

MP

None

Usage Rate (%)

Usage rate of DRRs (VSP 5000 series)

Function

A data recovery and reconstruction processor (DRR) is a microprocessor (located on the
DKBs and CHBs) that is used to generate parity data for RAID 5 or RAID 6 parity groups. The
DRR uses the formula "old data + new data + old parity" to generate new parity.

If the monitor data shows high DRR usage overall, perform either of the following operations
to distribute the workload for the system:

* Move a volume whose write usage rate is high (especially, sequential write usage rate)
from a RAID-5 (or RAID-6) parity group to a RAID-1 parity group.

* Move the data to another storage system.

Use Volume Migration to move a volume. For details on Volume Migration, contact customer
support.

If the monitor data shows relatively high DRR usage overall, the performance of the system
might not be improved even after moving a volume using Volume Migration.

Storing period

Short-Range or Long-Range can be specified.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Obijects field.

Item on right side

Item on left side of
Object field

Item on right side
of Object field

Item on left side of
Monitor Data field

of Monitor Data
field

Controller

DRR

Usage Rate (%)

None

Usage rate of cache memory
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Function

Write pending rates

When you display monitoring results in a short range (VSP 5000 series) or sampling interval
(VSP Gx00 models and VSP Fx00 models), the window displays the usage rates about the

cache memory for the specified period of time.

Storing period

(VSP 5000 series) Short-Range can be specified.

(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified from 1 to 15

minutes.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Obijects field.

Item on left side of
Object field

Item on right side
of Object field

Item on left side of
Monitor Data field

Item on right side
of Monitor Data
field

Cache

None

Usage Rate (%)

None

Write pending rates

Function

The write pending rate indicates the ratio of write pending data to the cache memory capacity.
It is expressed as a percentage of the cache memory capacity used for write pending. The

Monitor Performance window displays the average and the maximum write pending rate for
the specified period of time.

Storing period

(VSP 5000 series) Short-Range or Long-Range can be specified.
(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified from 1 to 15

minutes.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Objects field.

Item on left side of
Object field

Item on right side
of Object field

Item on left side of
Monitor Data field

Item on right side
of Monitor Data
field

Cache

None

Write Pending Rate
(%)

None
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Storage system throughput

Storage system throughput

Function

Total throughput is the sum of 1/Os per second. The read throughput is 1/Os to the disk per
second when the file read processing is performed. The write throughput is 1/0Os to the disk
per second when the file write processing is performed.

Throughput in the following modes can be displayed:
= Sequential access mode

* Random access mode

= (VSP 5000 series) Cache fast write (CFW) mode

= Total value in the above-mentioned modes

Storing period
(VSP 5000 series) Short-Range can be specified.

(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified from 1 to 15
minutes.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Obijects field.

Item on left side of | Item on right side | Item on left side of | Item on right side of
Object field of Object field Monitor Data field Monitor Data field
Fibre port! Target Throughput (IOPS) | None
Initiator
Mainframe fibre port! | None Throughput (IOPS) | None
(VSP 5000 series)
iSCSI Port! Target Throughput (IOPS) | None
Initiator
WWN' WWN Throughput (IOPS) [ None
Port Throughput (IOPS) | None
Logical device' Base Total Throughput = Total
(10PS) =  Sequential
= Random
* (VSP 5000 series)
CFwW
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Storage system throughput

Item on left side of

Item on right side

Item on left side of

Item on right side of

Object field of Object field Monitor Data field Monitor Data field
Read Throughput = Total
(10PS) = Sequential
* Random
= (VSP 5000 series)
CFW
Write Throughput = Total
(10PS) = Sequential
* Random
* (VSP 5000 series)
CFwW
TC/TCz/GAD Initial copy Throughput (count)?
Update copy Throughput (count)?
UR/URz Write Host 1/0 Throughput (IOPS)
Parity Group' None Total Throughput * Total
(10PS) = Sequential
* Random
= (VSP 5000 series)
CFwW
Read Throughput = Total
(I0PS) = Sequential
* Random
= (VSP 5000 series)
CFW
Write Throughput = Total
(10PS) = Sequential
* Random
*= (VSP 5000 series)
CFwW
LUNS3 Base Total Throughput * Total
(10PS) = Sequential
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Storage system throughput

Item on left side of

Item on right side

Item on left side of

Item on right side of

Object field of Object field Monitor Data field Monitor Data field
* Random
* (VSP 5000 series)
CFW
Read Throughput = Total
(10PS) * Sequential
* Random
* (VSP 5000 series)
CFwW
Write Throughput = Total
(10PS) * Sequential
* Random
= (VSP 5000 series)
CFW
TC/GAD Initial copy Throughput (count)?
Update copy Throughput (count)?
UR Write host I/0 Throughput (IOPS)
Journal UR/URz Write host 1/0 Throughput (IOPS)
Master journal Throughput (IOPS)
Restore journal Throughput (IOPS)
Entire Storage TC/TCz/GAD Initial copy Throughput (count)?
System
Update copy Throughput (count)?
UR/URz Write host 1/0 Throughput (IOPS)
Master journal Throughput (IOPS)
Restore journal Throughput (IOPS)
Note:

1. Volumes that do not accept I/O from the host, such as pool-VOLs, are not monitored.

2. The total number of accesses is displayed.

3. The same value is output to all LUNs mapped to the LDEV.
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Data transfer rate

Data transfer rate

Function

The amount of data transferred from the host server per second. The data transfer rate for
both read data and write data can be monitored.

Storing period

(VSP 5000 series) Short-Range can be specified.

(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified from 1 to 15
minutes.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Objects field.

Item on right side
Item on left side of | Item on right side | Item on left side of of Monitor Data
Object field of Object field Monitor Data field field
Fibre port* Target Data Trans. (MB/s) None
Initiator
Mainframe fibre port* | None Data Trans. (MB/s) Total
(VSP 5000 series) Road
Write
iSCSI Port* Target Data Trans. (MB/s) None
Initiator
WWN* WWN Data Trans. (MB/s) None
Port Data Trans. (MB/s) None
Logical device* Base Data Trans. (MB/s) Total
Read
Write
TC/TCz/GAD Initial Copy Data Trans. (MB/s)
Update Copy Data Trans. (MB/s)
UR/URz Write Host I/0 Data Trans. (MB/s)
Initial Copy Data Trans. (MB/s)
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Data transfer rate

Item on left side of

Item on right side

Item on left side of

Item on right side
of Monitor Data

Object field of Object field Monitor Data field field
Parity Group* None Data Trans. (MB/s) Total
Read
Write
LUN* Base Data Trans. (MB/s) Total
Read
Write
TC/GAD Initial Copy Data Trans. (MB/s)
Update Copy Data Trans. (MB/s)
UR Write Host 1/0 Data Trans. (MB/s)
Initial Copy Data Trans. (MB/s)
External Storage Parity Group Data Trans. (MB/s) Total
Read
Write
Logical Device Data Trans. (MB/s) Total
Read
Write
Journal UR/URz Write host 1/0 Data Trans. (MB/s)
Initial copy Data Trans. (MB/s)
Master journal Data Trans. (MB/s)
Restore journal Data Trans. (MB/s)
Entire Storage TC/TCz/GAD Initial copy Data Trans. (MB/s)
System
Update copy Data Trans. (MB/s)
UR/URz Write host 1/0 Data Trans. (MB/s)

Initial copy

Data Trans. (MB/s)

Master journal

Data Trans. (MB/s)

Restore journal

Data Trans. (MB/s)

* Volumes that do not accept I/O from the host, such as pool-VOLs, are not monitored.
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Usage rates of access paths (VSP 5000 series)
Usage rates of access paths (VSP 5000 series)

Function

The access paths are the paths through which data and commands are transferred within a
storage system. As shown in the following figure, data is transferred between controllers
through the HIE packages in the storage system.

Performance Monitor tracks and displays the usage rate for the following access paths to
determine if the transfer route becomes a bottleneck due to the internal transfer.

* Access paths between the MP unit and the HIE package (MPU-HIE)
* Access paths between the HIE package and the Interconnect Switch (HIE-ISW)

I 3Hk3 |

[P

(!

[ [E] i [E] |

Legend

MPU: WP unit

HIE: HIE package

ISW Interconnect Switch

Storing period

Short-Range or Long-Range can be specified.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Objects field.

Item on right side

Item on left side of
Object field

Item on right side

Item on left side of

of Monitor Data

Access path

of Object field Monitor Data field field
HIE-ISW Usage Rate (%) None
MP unit-HIE Usage Rate (%) None

Response times

Function

Time (in milliseconds) for replying from an external volume group when 1/O accesses are
made from your storage system to the external volume group. The average response time in
the period specified at Monitoring Term is displayed.

Items that can be monitored response times are ports, WWNs, LDEVSs, parity groups, LUNSs,
and external storages (parity groups and LDEVs).
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Storing period

(VSP 5000 series) Short-Range can be specified.

Response times

(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified from 1 to 15

minutes.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Objects field.

Item on left side of

Item on right side

Item on left side of

Item on right side
of Monitor Data

Object field of Object field Monitor Data field field
Fibre port* None (VSP 5000 Response Time (ms) | None
series)
Target and Initiator
(VSP Gx00 models
and VSP Fx00
models)
Mainframe fibre port* | None Response Time (ms) | None
(VSP 5000 series)
iSCSI Port* None (VSP 5000 Response Time (ms) | None
series)
Target and Initiator
(VSP Gx00 models
and VSP Fx00
models)
WWN* WWN Response Time (ms) | None
Port Response Time (ms) | None
Logical device* Base Response Time (ms) | Total
Read
Write
TC/TCz/GAD Initial Copy Response Time (ms)
Update Copy Response Time (ms)
Parity group* None Response Time (ms) | Total
Read
Write
LUN* Base Response Time (ms) | Total
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CMR delay time (VSP 5000 series)

Item on left side of

Item on right side

Item on left side of

Item on right side
of Monitor Data

Object field of Object field Monitor Data field field
Read
Write
TC/GAD Initial Copy Response Time (ms)
Update Copy Response Time (ms)
External Storage Parity Group Response Time (ms) | Total
Read
Write
Logical Device Response Time (ms) | Total
Read
Write
Journal UR/URz Master Journal Response Time (ms)
Restore Journal Response Time (ms)
Entire Storage TC/TCz/GAD Initial Copy Response Time (ms)
System
Update Copy Response Time (ms)
UR/URz Master Journal Response Time (ms)

Restore Journal

Response Time (ms)

* Volumes that do not accept I/O from the host, such as pool-VOLs, are not monitored.

Function

CMR delay time (VSP 5000 series)

When I/O access from the storage system is made to the monitoring object port, command
response (CMR) delay time shows the time (in milliseconds) from the I/O access to the return
of a command response from the port.

Storing period

Short-Range can be specified.
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Selection of monitoring objects

Select the desired monitoring objects in the Performance Objects field.

Disconnected time (VSP 5000 series)

Item on left side of

Item on right side

Item on left side of

Item on right side
of Monitor Data

Object field of Object field Monitor Data field field
Mainframe fibre port* | None CMR delay Time None
(ms)

* Volumes that do not accept I/O from the host, such as pool-VOLs, are not monitored.

Function

Disconnected time (VSP 5000 series)

When 1/O access is made from the storage system to the monitoring object port,
Disconnected time shows the time (in milliseconds) during which processing is interrupted

because of I/0 processing to the data drives.

Storing period

Short-Range can be specified.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Objects field.

Item on left side of
Object field

Item on right side
of Object field

Item on left side of
Monitor Data field

Item on right side
of Monitor Data
field

Mainframe fibre port*

None

Disconnected Time
(ms)

None

* Volumes that do not accept I/O from the host, such as pool-VOLs, are not monitored.

Function

Connected time (VSP 5000 series)

Connected time shows the time (in milliseconds) obtained by subtracting the CMR delay time
and the disconnected time from the response time.
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Storing period

Short-Range can be specified.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Objects field.

HTP port open exchanges (VSP 5000 series)

Item on left side of
Object field

Item on right side
of Object field

Item on left side of
Monitor Data field

Item on right side
of Monitor Data
field

Mainframe fibre port*

None

Connected Time

None

(ms)

* Volumes that do not accept I/O from the host, such as pool-VOLs, are not monitored.

HTP port open exchanges (VSP 5000 series)

Function

HTP port open exchanges shows the number of open exchanges for the monitoring object
port. The number of open exchanges is the average number of active I/O accesses at the
monitoring object port.

Storing period

Short-Range can be specified.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Objects field.

Item on right Item on right side

Item on left side of
Object field

side of Object
field

Item on left side of
Monitor Data field

of Monitor Data
field

Mainframe fibre port*

None

HTP Port Open
Exchanges (count/sec)

None

* Volumes that do not accept I/O from the host, such as pool-VOLs, are not monitored.

Cache hit rates
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Cache hit rates

Function

The cache hit rate is a rate that the input or output data of the disk exists in the cache. The
cache hit rate is displayed for the sequential access mode, the random access mode, the
cache fast write (CFW) mode (VSP 5000 series), and the entire these modes.

Read hit ratio

For a read I/0, when the requested data is already in cache, the operation is classified as
a read hit. For example, if ten read requests have been made from hosts to devices in a
given time period and the read data was already on the cache memory three times out of
ten, the read hit ratio for that time period is 30 percent. A higher read hit ratio implies
higher processing speed because fewer data transfers are made between devices and the
cache memory.

Write hit ratio

For a write 1/0, when the requested data is already in cache, the operation is classified as
a write hit. For example, if ten write requests were made from hosts to devices in a given
time period and the write data was already on the cache memory three cases out of ten,
the write hit ratio for that time period is 30 percent. A higher write hit ratio implies higher
processing speed because fewer data transfers are made between devices and the cache
memory.

Storing period

(VSP 5000 series) Short-Range can be specified.

(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified from 1 to 15
minutes.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Objects field.

Item on right side

Item on left side of
Object field

Item on right side
of Object field

Item on left side of
Monitor Data field

of Monitor Data
field

Logical Device*

Base

Cache Hit (%)

Read (Total)

Read
(Sequential)

Read (Random)

(VSP 5000
series) Read
(CFW)

Write (Total)

Write (Sequential)
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Cache hit rates

Item on left side of
Object field

Item on right side
of Object field

Item on left side of
Monitor Data field

Item on right side
of Monitor Data
field

*  Write (Random)

= (VSP 5000
series) Write
(CFW)

UR/URz

Initial Copy

Cache Hit (%)

Parity Group*

None

Cache Hit (%)

* Read (Total)

* Read
(Sequential)

= Read (Random)

= (VSP 5000
series) Read
(CFW)

=  Write (Total)
=  Write (Sequential)
*  Write (Random)

= (VSP 5000
series) Write
(CFW)

LUN*

Base

Cache Hit (%)

* Read (Total)

* Read
(Sequential)

= Read (Random)

= (VSP 5000
series) Read
(CFW)

=  Write (Total)
=  Write (Sequential)
*  Write (Random)

= (VSP 5000
series) Write
(CFW)

UR

Initial Copy

Cache Hit (%)

Entire Storage
System

UR/URz

Initial Copy

Cache Hit (%)
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Back-end performance

Item on left side of
Object field

Item on right side
of Object field

Item on left side of
Monitor Data field

Item on right side
of Monitor Data
field

Journal

UR/URz

Initial Copy

Cache Hit (%)

* Volumes that do not accept I/O from the host, such as pool-VOLs, are not monitored.

Function

Back-end performance

The back-end transfer can be monitored. The back-end transfer is the number of data
transfers between the cache memory and the data drive. The graph contains following

information.

= Cache to Drive

The number of data transfers from the cache memory to data drives.

* Drive to Cache Sequential

The number of data transfers from data drives to the cache memory in sequential access

mode

* Drive to Cache Random

The number of data transfers from data drives to the cache memory in random access

mode

Storing period

(VSP 5000 series) Short-Range can be specified.

(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified from 1 to 15

minutes.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Objects field.

Item on left side of
Object field

Item on right side
of Object field

Item on left side of
Monitor Data field

Item on right side
of Monitor Data
field

Logical Device*

Base

Back Trans. (count/
sec)

Total

Cache to Drive
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Drive usage rates

Item on left side of
Object field

Item on right side
of Object field

Item on left side of
Monitor Data field

Item on right side
of Monitor Data
field

Drive to Cache
(Sequential)

Drive to Cache
(Random)

Parity Group*

None

Back Trans. (count/
sec)

Total

Cache to Drive

Drive to Cache
(Sequential)

Drive to Cache
(Random)

LUN*

Base

Back Trans. (count/
sec)

Total

Cache to Drive

Drive to Cache
(Sequential)

Drive to Cache
(Random)

* Volumes that do not accept I/O from the host, such as pool-VOLs, are not monitored.

Drive usage rates

Function

The usage rates of the data drive of each LDEV or parity group can be displayed.

Storing period

(VSP 5000 series) Short-Range or Long-Range can be specified.

(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified from 1 to 15

minutes.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Obijects field.
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Data drive access rates

Item on left side of

Item on right side

Item on left side of

Item on right side
of Monitor Data

Object field of Object field Monitor Data field field
Logical Device* Base Drive Usage Rate None
(%)
Parity Group* None Drive Usage Rate None

(%)

*Only information on internal volumes is displayed. Information about external volumes,
FICON® DM volumes, and virtual volumes such as DP-VOL and Thin Image V-VOLs is not
displayed.

Data drive access rates

Function
The data drive access rate shows the access rate of each data drive.

The rate of the file reading Read (Sequential) or the file writing Write (Sequential) processing
of the data drive in the sequential access mode is displayed.

The rate of file reading Read (Random) or file writing Write (Random) processing of the data
drive in the random access mode is displayed.

Storing period
(VSP 5000 series) Long-Range or Short-Range can be specified.

(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified from 1 to 15
minutes.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Obijects field.

Item on right side

Item on left side of
Object field

Item on right side
of Object field

Item on left side of
Monitor Data field

of Monitor Data
field

Logical device*

Base

Drive Access Rate
(%)

Read (Sequential)

Read (Random)

Write (Sequential)

Write (Random)
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Shadowlmage usage statistics

Item on left side of
Object field

Item on right side
of Object field

Item on left side of
Monitor Data field

Item on right side
of Monitor Data
field

*Only information on internal volumes is displayed. Information about external volumes,
FICON® DM volumes, and virtual volumes such as DP-VOL and Thin Image V-VOLs is not
displayed.

Shadowlmage usage statistics

Function

The access rate of volume by Shadowlmage and Shadowlmage for Mainframe can be
displayed by the percentage of the processing of the program to all processing of the physical
drives, for each volume. This value is found by dividing access time to physical drives by the
program by all access time to physical drives.

Storing period
(VSP 5000 series) Short-Range can be specified.

(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified from 1 to 15
minutes.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Objects field.

Item on right side

Item on left side of
Object field

Item on right side
of Object field

Item on left side of
Monitor Data field

of Monitor Data
field

Logical device'

Base

Shadowlmage (%)?

None

Note:

1. Only information on internal volumes is displayed. Information about external volumes,
FICON® DM volumes, and virtual volumes such as DP-VOL and Thin Image V-VOLs
is not displayed.

2. (VSP 5000 series) Information for Shadowlmage and Shadowlmage for Mainframe is
displayed.

Remote 1/O (RIO)
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Function

Pair Synchronized

Information about LDEV performance is shown through the total number of remote 1/Os from
P-VOL to S-VOL for TrueCopy, TrueCopy for Mainframe, and global-active device pairs.

Storing period

(VSP 5000 series) Short-Range can be specified.

(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified from 1 to 15

minutes.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Objects field.

Item on left side of

Item on right side

Item on left side of

Item on right side
of Monitor Data

Object field of Object field Monitor Data field field
Logical Device* TC/TCz/GAD RIO (count) Total
Write
Error
LUN* TC/GAD RIO (count) Total
Write
Error
Entire Storage TC/TCz/GAD RIO (count) Total
System Write
Error

* Volumes that do not accept I/O from the host, such as pool-VOLs, are not monitored.

Pair Synchronized

Function

The synchronization rate between P-VOL and S-VOL is shown as (%) for TrueCopy,
TrueCopy for Mainframe, and global-active device pairs.

Storing period

(VSP 5000 series) Short-Range can be specified.

(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified from 1 to 15

minutes.
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Differential Track

Selection of monitoring objects

Select the desired monitoring objects in the Performance Objects field.

Item on right side

Item on left side of | Item on right side Item on left side of of Monitor Data

Object field of Object field Monitor Data field field
Logical Device* TC/TCz/GAD Pair Synchronized (%) | None
LUN* TC/GAD Pair Synchronized (%) | None
Entire Storage TC/TCz/GAD Pair Synchronized (%) | None
System
* Volumes that do not accept I/0O from the host, such as pool-VOLs, are not monitored.

Differential Track

Function

The synchronization rate between P-VOL and S-VOL is shown through the number of
differential tracks (the number of tracks not transmitted from P-VOL to S-VOL) for TrueCopy,
TrueCopy for Mainframe, and global-active device pairs.

Storing period
(VSP 5000 series) Short-Range can be specified.
(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Obijects field.

Item on right side
Item on left side of | Item on right side of | Item on left side of of Monitor Data
Object field Object field Monitor Data field field

Logical Device* TC/TCz/GAD Differential track None

(count)
LUN* TC/GAD Differential track None

(count)
Entire Storage TC/TCz/GAD Differential track None
System (count)
* Volumes that do not accept I/O from the host, such as pool-VOLs, are not monitored.
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Number of Journals

Function

Number of Journals

The total number of journals transferred from the master journal volume to the restore journal

volume is shown.

Storing period

(VSP 5000 series) Short-Range can be specified.

(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified from 1 to 15

minutes.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Obijects field.

Item on left side of

Item on right side

Item on left side of

Item on right side
of Monitor Data

System

Object field of Object field Monitor Data field field
Journal UR/URz Master Journal Journal (count/sec)
Restore Journal Journal (count/sec)
Entire Storage UR/URz Master Journal Journal (count/sec)

Restore Journal

Journal (count/sec)

Data Usage Rate

Function

The current journal data usage rate (%) is shown, with the journal volume data space

assumed to be 100%.

Storing period

(VSP 5000 series) Short-Range can be specified.
(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Obijects field.
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Metadata Usage Rate

Item on left side of
Object field

Item on right side
of Object field

Item on left side of
Monitor Data field

Item on right side of
Monitor Data field

Journal

UR/URz

Master Journal

Data Usage Rate (%)

Restore Journal

Data Usage Rate (%)

Metadata Usage Rate

Function

The metadata usage rate of the current journal is shown, with journal volume metadata space
assumed to be 100%.

Storing period
(VSP 5000 series) Short-Range can be specified.

(VSP Gx00 models and VSP Fx00 models) Sample Interval can be specified from 1 to 15
minutes.

Selection of monitoring objects

Select the desired monitoring objects in the Performance Obijects field.

Item on left side
of Monitor Data
field

Item on right side of
Monitor Data field

Item on left side
of Object field

Item on right side
of Object field

Journal UR/URz Master Journal Metadata Usage Rate (%)

Restore Journal

Metadata Usage Rate (%)

Detailed information of resources on top 20 usage rates (VSP
5000 series)

Function

You can view resources of the 20 most-used MP units. The system puts in order of use 20
MP units based on rates collected during the most recent usage period. You cannot specify a
particular period.

Storing period

Only the Short-Range real time monitoring data can be supported.
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Detailed information of resources on top 20 usage rates (VSP 5000 series)

Selection of monitoring objects

Select the desired monitoring objects in the Performance Objects field.

Item on right side
Item on left side of | Item on right side | Item on left side of of Monitor Data

Object field of Object field Monitor Data field field

Controller MP Usage Rate (%) None

Viewing MP unit resource details

To view the resources assigned to an individual MP unit, click the link to the name of the MP

unit in the right panel of the Monitor window. The MP Properties window lists the 20 most-
used resources by blade name.
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Chapter 4: Exporting Performance Monitor data

You can use Export Tool to export Hitachi Performance Monitor data for your storage system
to the spreadsheet application and other applications.

About Export Tool

Use Export Tool to export the monitoring data (statistics) shown in the Monitor Performance
window to text files. After exporting monitoring data to text files, you can import that data into
desktop publishing applications, such as Microsoft Word, or into the spreadsheet application

or database applications for analysis. You can also use Export Tool to export monitoring data
on remote copy operations performed by the following:

* TrueCopy

* Universal Replicator

* Global-active device

* (VSP 5000 series) TrueCopy for Mainframe

* (VSP 5000 series) Universal Replicator for Mainframe

Example of a text file

The following example is of a text file imported into spreadsheet software.

Transtabas of Lus (Flename: L [CPS cee)
(LULIOPS cov Indicates that the storage system seril runber s 60001
{Seral rurmter : 0001 [VSF] The word in merertheses k= a code that indicates the stor ssten tye

{From : 20100631 053
{To_ - 201070873 1153 ndicatas that tha dats was obtainad from 0853 1o 1953 on August 31, 2000

;s-arrp'rg e ! samptmyg rate] indicaes that montoring was edformed eweny minutelst 3 one=minute inenall
Em fifve: GLI=A0841 A&-E01 10000 L1 -A0Z( A-GOE 10000 LI -4 031 A-G0E 000! GLI=AH A-G0RI000E  CL1-A0u1 A4G0E) 000
i (I L s L 0 L blC] 43 46
2 Mo axs 1] 45 48 #17 LIS
3 MNVBASl GG 0 452 L] 4¥ 48
4 NSRS 85T 0 452 488 47 A4
i

faled o obtsin the data for some masan For detaled information, sefer to the Causes of [rvald

Indicates monkoring cdeta If & walue & negatihve walue, the value indicates that Perfurmance Manior
Mankorieg Ciata section later in this ageence
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Preparing to use Export Tool

5 Note: In this LU IOPS. csv file, the last four digits of a table column heading
(such as 0001 and 0002) indicate a LUN. For example, the heading CL1-A.00(1A-
G00).0001 indicates the port CL1-A, the host group ID 00, the host group name
1A-G00, and the LUN 0001.

If you export monitoring data about concatenated parity groups, the resulting CSV
file does not contain column headings for the concatenated parity groups. For
example, if you export monitoring data about a concatenated parity group named
1-3[1-4], you cannot find 1-3[1-4] in column headings. To locate monitoring data
about 1-3[1-4], locate the 1-3 column or the 1-4 column. Either of these columns
contains monitoring data about 1-3[1-4].

Preparing to use Export Tool

Export Tool limitation

Running multiple instances of Export Tool simultaneously is not supported. If you run multiple
instances, the SVP can become overloaded and a timeout error can occur.
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Requirements for Export Tool

Requirements for Export Tool

The following components are required to use Export Tool (for more information, see the
System Administrator Guide).

= Windows computer or a UNIX computer

You can only run Export Tool on Windows computers and UNIX computers that can run
Device Manager - Storage Navigator. Both Export Tool and the management client for
Device Manager - Storage Navigator use the same supported OS version. For more
information about the supported OS version on the management client, see the System
Administrator Guide.

a Note: If a firewall exists between the Device Manager - Storage Navigator
computer and the SVP, see the System Administrator Guide. In the section
“Setting up TCP/IP for a firewall”, the RMI port numbers listed are the only
direct communication settings required for Export Tool.

You can run Export Tool on the SVP. If the DKCMAIN firmware version is any of the
following, the software product media contains the batch file for running Export Tool on the
SVP:

= 93-02-03-x0/00 or later
= 88-06-02-x0/00 or later
= 88-05-03-x0/00 or later to 88-05-xx-xx/xx
= Java Runtime Environment (JRE) or OpenJDK

To use Export Tool, you must have the JRE software or OpenJDK on your Windows
computer or UNIX computer. Both Export Tool and Device Manager - Storage Navigator
use the same JRE or OpenJDK version. For the required JRE version, see the System
Administrator Guide.

If you use the batch file for running Export Tool on the SVP, you do not have to install JRE
for Export Tool because necessary JRE has already been installed with the SVP software.

a Note: Export Tool can be installed on the management client.

(VSP 5000 series) Export Tool uses the Java Runtime Environment (JRE) command and
the keytool command. To run these two commands, you must add the path to the
commands in your PATH environment variable. For more information about how to add the
path to the PATH environment variable, see the documentation for your operating system.

Chapter 4: Exporting Performance Monitor data

Performance Guide 70



Installing Export Tool

= User ID for exclusive use of Export Tool

Before you can use Export Tool, you must create a user ID for exclusive use of Export
Tool. Assign only the Storage Administrator (Performance Management) role to the user
ID for Export Tool. You should not assign any roles other than the Storage Administrator
(Performance Management) role to this user ID. The user who is assigned to the Storage
Administrator (Performance Management) role can perform the following:

* Save the monitoring data into files

* Change the sampling interval

¢ Start or stop monitoring by using the set subcommand

For details on creating the user ID, see the System Administrator Guide.
= Export Tool program

The media for the software contains Export Tool. For information about how to install
Export Tool, see Installing Export Tool (on page 71). If you want to run Export Tool on the
SVP, install Export Tool by following the procedure for installing Export Tool on Windows
computers. For the Export Tool version, see the Readme . txt file stored in the software
product media.

a Note: Export Tool can be run by using two types of the programs: a program
installed from the Host PP disk and a program automatically downloaded from
the SVP.

Each version can be checked by the following:
= Host PP disk version: specified in ExportTool Ver in Readme . txt.

= Program version automatically downloaded from the SVP: ExportTool
version displayed when running Export Tool.

This manual refers to the Host PP disk version unless otherwise specified.

Installing Export Tool

Installing Export Tool on Windows

The Export Tool program is a Java class file and is located in the export\1ib folder.

Caution: The files edited by the user are overwritten if Export Tool is reinstalled.
Save these files in a separate folder in advance.

Procedure

1. Log on with administrator privileges.

2. Create a new folder for the Export Tool application (for example, C: \Program Files
\monitor). If the folder already exists, skip this step.

3. Insert the media into the drive.

4. Locate the \program\monitor\win folder on the media, and copy the self-extracting
file export.exe from the media into the new folder you just created.
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Installing Export Tool on UNIX

5. Double-click export.exe to start the installation. However, do not install Export Tool

directly under the drive (such as C:\). Export Tool is installed into the installation
directory, and a new folder named “export” is created.

S
E Note: You should delete runUnix.bat, SecurityToolUnix.bat, and
delUnix.bat from the export folder because these files are no longer
needed.

é Note: If you execute export.exe, Windows might display "This program
might not have installed correctly" even though the export tool has been
installed correctly. In this case, click "This program installed correctly”. If the
installation fails, followed by this message, execute export .exe again.

Installing Export Tool on UNIX

The Export Tool program is a Java class file and is located in the 1ib directory.

Caution: The files edited by the user are overwritten if Export Tool is reinstalled.
Save these files in a separate folder in advance.

Note: You should delete the following files from the installation directory because
these files are no longer needed:

* runWin.bat, SecurityToolUnix.bat,and delWin.bat

* runWinOnSvp.bat (This file is created only for the following firmware
versions):

*  93-02-03-x0/00 or later
*  88-06-02-x0/00 or later
*  88-05-03-x0/00 or later to 88-05-xx-xx/xx

Procedure

1.

Log on as a superuser.

You do not need to remove a previous installation of Export Tool. The new installation
overwrites the older program.

Create a new directory for the Export Tool program (for example, /monitor).
Mount the Export Tool media.

Go to the /program/monitor/UNIX directory on the media, and copy the
export.tar file to the new directory you just created.

Decompress the export. tar file on your computer. Export Tool is installed into the
installation directory.

SSL communications using Export Tool
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SSL communications using Export Tool

It is recommended to establish the SSL communications when the monitoring data stored on
the SVP is transferred to a PC other than the SVP by using Export Tool. The SSL
communications make it possible to improve the communications security by encrypting
transferred data.

If you have updated a certificate of the SVP, you can verify the validity of the connection
destination by registering a root certificate or a self-signed certificate of the SVP in Export
Tool. This verification can be enabled or disabled. If the verification cannot be performed
when it is enabled, Export Tool will stop the processing. The verification will be performed
even when it is disabled, however even if the verification cannot be performed, Export Tool
processing will not be suspended.

Note: To use the verification function, make sure to use Export Tool with the
DKCMAIN microcode version 90-04-04-00/00 or later and the SVP microcode
version 90-04-03/00 or later:

Export Tool operates as a client, while the SVP operates as a server, and therefore, a
certificate of the SVP is described as a server certificate. Make sure to use Export Tool with
the required version or later, which can be checked in ExportTool Ver. in the Readme . txt
file.

If the server certificate on the SVP is a signed public key certificate issued by the Certificate
Authority (CA), register the CA root certificate in Export Tool. If the server certificate on the
SVP is a self-signed certificate, register the server certificate in Export Tool. The certificate
that can be registered in Export Tool must be in X.509 PEM or X.509 DER format. For more
information about how to register a root certificate in Export Tool, see Registering a certificate
in Export Tool (Windows) (on page 74) and Registering a certificate in Export Tool (UNIX)

(on page 76). For more information about how to set a server certificate on the SVP, see the
System Administrator Guide.

The following table shows the verification items and the descriptions. The verification is
performed for a server certificate of the SVP.

Verification item Description Requirement

Expiration date verification Verify that a certificate has Make sure to verify that a
not expired. server certificate on the SVP
has not expired before
enabling the verification.

Revocation verification Verify that a server certificate | You need a network

has not revoked by using the | environment in which the
CRL (list of the digital CRL repository or the OCSP
certificates that have been responder can be accessed
revoked before the from Export Tool.

expiration date) or OCSP
(online verification).
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Registering a certificate in Export Tool (Windows)

Verification item

Description

Requirement

SAN or CN verification

Verify that a host name
(including FQDN) or an IP
address (IPv4 or IPv6)
entered in subjectAltName
(SAN: an additional name of
CN) or CommonName (CN)
of a server certificate is the
same as that of the
connected server.

The host name or the IP
address of the SVP that is
specified as a connected
server in Export Tool must
be included in SAN or CN of
the server certificate on the
SVP.

Certificate chain verification

Verify a sequence of a root
certificate, an intermediate
certificate, and a server
certificate in a certificate
chain.

If a server certificate is
signed by an intermediate
CA, all of the intermediate
certificates including the
server certificate must be
registered on the SVP.

If a certificate of the SVP has not been updated from the initial state, when the verification
function is enabled, the SAN or CN verification cannot be performed, the communication is
suspended, and then the Export Tool operation also cannot be performed. Make sure to
update the certificate of the SVP before enabling the verification function by following the

System Administrator Guide.

For more information about how to enable or disable the verification function, see Java (on
page 138) in Export Tool command reference (on page 95).

Registering a certificate in Export Tool (Windows)

(VSP 5000 series) If a certificate of the SVP has been updated, register a root certificate or a
self-signed certificate of the SVP in Export Tool.

Procedure

1. Log in to the PC running Export Tool.

A

Save the certificate file on the PC running Export Tool.
Start the command prompt with administrator permissions.

Move the current directory to the directory in which Export Tool is installed.
Run the following command: SecurityToolWin.bat import <SVP-alias>

<certificate-path>, where <SVP-alias> is any name that indicates the SVP. <cerftificate-
path> is the path to the certificate file.

Example:

SecurityToolWin.bat import SVP1 "C:\monitor\cert.crt"
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Viewing a certificate registered in Export Tool (Windows)

Viewing a certificate registered in Export Tool (Windows)

(VSP 5000 series) View a root certificate or a self-signed certificate registered in Export Tool.

Procedure

1.

2.
3.
4

Log in to the PC running Export Tool.

Start the command prompt with administrator permissions.

Move the current directory to the directory in which Export Tool is installed.
Run the following command: SecurityToolWin.bat list

Example:

Alias name: test
Creation date: Jun 2, 2020
Entry type: trustedCertEntry

Owner: EMATILADDRESS=svp@str.hitachi.co.jp, CN="Hitachi, Ltd.", OU=IT
Platform Division Group, O="Hitachi, Ltd.", L=Odawara, ST=Kanagawa,
C=JP
Issuer: EMAILADDRESS=svp@str.hitachi.co.jp, CN="Hitachi, Ltd.", OU=IT
Platform Division Group, O="Hitachi, Ltd.", L=Odawara, ST=Kanagawa,
C=JP
Serial number: dc52873fdb5cc76b
Valid from: Thu Apr 17 17:16:04 PDT 2014 until: Wed Apr 17 17:16:04
PDT 2024
Certificate fingerprints:

MD5: B3:A5:60:17:17:91:9D:0E:F7:31:DC:1C:06:FA:51:CA

SHAL:
43:14:DF:80:1D:64:AA:09:B8:F3:1C:13:74:2B:7E:95:1D:2F:E9:6F

SHA256:
9B:A8:68:45:95:91:3C:72:9B:4C:6A:FE:BB:B9:32:F0:04:E5:9E:DF:B1:47:2F:59
:EA:0C:26:1A:BC:70:E8:15
Signature algorithm name: SHA256withRSA
Version: 1

Deleting a certificate from Export Tool (Windows)

(VSP 5000 series) Delete a root certificate or a self-signed certificate registered in Export

Tool.
Procedure

1. Log in to the PC running Export Tool.

2. Verify the SVP alias that is connected by using a root certificate or a self-signed
certificate registered in Export Tool. For more information, see Viewing a certificate
registered in Export Tool (Windows) (on page 75).

3. Start the command prompt with administrator permissions.

4. Move the current directory to the directory in which Export Tool is installed.
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Getting help in Export Tool (Windows)

5. Run the following command: SecurityToolWin.bat delete <SVP-alias>, where

<SVP-alias> is any name that indicates the SVP.
Example:

SecurityToolWin.bat delete SVP1

Getting help in Export Tool (Windows)

(VSP 5000 series) Get help in Export Tool.

Procedure

1.

2.
3.
4

Log in to the PC running Export Tool.

Start the command prompt with administrator permissions.

Move the current directory to the directory in which Export Tool is installed.
Run the following command: SecurityToolWin.bat help

Example:

Command Line Syntax

import <alias> <certificate-file-path>

alias: alias of specified certificate

certificate-file-path: relative or absolute certificate file path
delete <alias>

alias: alias of specified certificate

list

help

Registering a certificate in Export Tool (UNIX)

(VSP 5000 series) If a certificate of the SVP has been updated, register a root certificate or a
self-signed certificate of the SVP in Export Tool.

Procedure

1.

2.
3.
4

Log in to the PC running Export Tool.
Save the certificate file on the PC running Export Tool.
Move the current directory to the directory in which Export Tool is installed.

Run the following command: SecurityToolUnix.bat import <SVP-alias>
<certificate-path>, where <SVP-alias> is any name that indicates the SVP. <certificate-
path> is the path to the certificate file.

Example:

SecurityToolUnix. bat import SVP1 /tmp/cert.crt

Viewing a certificate registered in Export Tool (UNIX)
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Deleting a certificate from Export Tool (UNIX)

(VSP 5000 series) View a root certificate or a self-signed certificate registered in Export Tool.

Procedure
1. Log in to the PC running Export Tool.
2. Move the current directory to the directory in which Export Tool is installed.
3. Run the following command: SecurityToolUnix.bat list

Example:

Alias name: test
Creation date: Jun 3, 2020
Entry type: trustedCertEntry

Owner: EMAILADDRESS=svp@str.hitachi.co.jp, CN="Hitachi, Ltd.", OU=IT
Platform Division Group, O="Hitachi, Ltd.", L=Odawara, ST=Kanagawa,
C=JP
Issuer: EMAILADDRESS=svp@str.hitachi.co.jp, CN="Hitachi, Ltd.", OU=IT
Platform Division Group, O="Hitachi, Ltd.", L=Odawara, ST=Kanagawa,
C=JP
Serial number: dc52873fdb5cc76b
Valid from: Fri Apr 18 09:16:04 JST 2014 until: Thu Apr 18 09:16:04
JST 2024
Certificate fingerprints:

MD5: B3:A5:60:17:17:91:9D:0E:F7:31:DC:1C:06:FA:51:CA

SHAL:
43:14:DF:80:1D:64:AA:09:B8:F3:1C:13:74:2B:7E:95:1D:2F:E9:6F

SHA256:
9B:A8:68:45:95:91:3C:72:9B:4C:6A:FE:BB:B9:32:F0:04:E5:9E:DF:B1:47:2F:59
:EA:0C:26:1A:BC:70:E8:15
Signature algorithm name: SHA256withRSA
Subject Public Key Algorithm: 2048-bit RSA key
Version: 1

Deleting a certificate from Export Tool (UNIX)

(VSP 5000 series) Delete a root certificate or a self-signed certificate registered in Export

Tool.
Procedure

1. Log in to the PC running Export Tool.

2. Verify the SVP alias that is connected by using a root certificate or a self-signed
certificate registered in Export Tool. For more information, see Viewing a certificate
registered in Export Tool (UNIX) (on page 76).

3. Start the command prompt with administrator permissions.

4. Move the current directory to the directory in which Export Tool is installed.

5. Run the following command: SecurityToolUnix.bat delete <SVP-alias>, where

<SVP-alias> is any name that indicates the SVP.
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Getting help in Export Tool (UNIX)

Example:

SecurityToolUnix.bat delete SVP1

Getting help in Export Tool (UNIX)

(VSP 5000 series) Get help in Export Tool.

Procedure
1. Log in to the PC running Export Tool.
2. Move the current directory to the directory in which Export Tool is installed.
3. Run the following command: SecurityToolUnix.bat help.

Example:

Command Line Syntax

import <alias> <certificate-file-path>

alias: alias of specified certificate

certificate-file-path: relative or absolute certificate file path
delete <alias>

alias: alias of specified certificate

list

help

Using Export Tool

After installing Export Tool, you must prepare a command file and a batch file before you can
export any monitoring data.

Preparing a command file

To run Export Tool, you must write scripts for exporting monitoring data. When writing scripts,
you must write several subcommands in a command file. When you run Export Tool, the
subcommands in the command file run sequentially, and then the monitoring data is saved in

files.

When you install Export Tool, the command. txt file is stored in the installation directory. This
file contains sample scripts for your command file. You should customize scripts in
command. txt according to your needs. For detailed information about subcommand syntax,

see Export Tool command reference (on page 95).

A semicolon (;) indicates the beginning of a comment. Characters from a semicolon to the
end of the line are comments.
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Preparing a command file

Example of a command file

(VSP 5000 series)

svpip 158.214.135.57 ; Specifies IP address of SVP

login expusr passwd ; Logs user into the SVP

show ; Outputs storing period to standard
; output

group PhyPG Long ; Specifies type of data to be

; exported and type of
; storing period

group RemoteCopy ; Specifies type of data to be
; exported

shortrange 201305010850:201305010910
; Specifies term of data to be
; exported for data stored
; in short range

longrange 201304301430:201305011430
; Specifies term of data to be
; exported for data stored
; in long range

outpath out ; Specifies directory in which files
; will be saved

option compress ; Specifies whether to
; compress files

apply ; Executes processing for saving

; monitoring data in files

(VSP Gx00 models and VSP Fx00 models)

ip 158.214.135.57:1099 ; Specifies the IP address of

; the SVP and the connection port number
dkcsn 123456 ; Specifies the target DKC

; serial number
login expusr ; Logs the user into the storage system
show ; Outputs the storing period in

; the storage system to standard output
group PhyPG ; Specifies the type of data to

; be exported and the storing

; period
group RemoteCopy ; Specifies the type of data to

; be exported
range 200610010850:200610010910 ; Specifies the range in
; which files will be saved
outpath out ; Specifies the directory in
; which files will be saved
option compress ; Specifies whether to
; compress files
apply ; Executes processing for
; saving monitoring data in
; files
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Preparing a command file

The scripts in this command file are explained as follows:

(VSP 5000 series) svpip 158.214.135.57

This script specifies that you are logging into the SVP whose IP address is
158.214.135.57. You must log on to the SVP when using Export Tool.

The svpip subcommand specifies the IP address of the SVP. You must include the
svpip subcommand in your command file. For detailed information about the svpip
subcommand, see svpip (VSP 5000 series) (on page 100).

Export Tool creates a directory with the name specified by the svpip subcommand under
the following directory:

*  For Windows: export\lib
*  For UNIX: export\lib

If the value specified by the svpip subcommand is an IP address, a hexadecimal value is
specified as the directory name. Periods (.) and colons (:) cannot be used. If the value is a
host name, the IP address of the specified SVP is specified as the directory name.

The following table provides examples of directory names to be created.

Value specified by the svpip subcommand Directory name

Value for the svpip subcommand is svpip 9ED68739
158.214.135.57 (for IPv4)

Value for the svpip subcommand is svpip 00000000002000B400
0000:0000:0020:00B4:0000:0000:9ED6:874 (for IPv6) | 0000009EDG8740

Value for the svpip subcommand is svpip host01 (when 9ED68739
the IP address of host01 is 158.214.135.57)
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Preparing a command file

(VSP Gx00 models and VSP Fx00 models) ip 158.214.135.57:1099

This script specifies that you are logging into the SVP whose IP address is
158.214.135.57 and that 1099 (the default port of RMIIFRegist) is the port number to
connect to the SVP. You must log on to the storage system connected to the SVP when
using Export Tool.

The ip subcommand specifies the SVP to which you wish to connect. You must include
the ip subcommand in your command file.

For detailed information about the ip subcommand, see ip (VSP Gx00 models and VSP
Fx00 models) (on page 99).

For Export Tool, a directory is created with a value name specified by the ip subcommand
under the following directory:

*  For Windows: export\lib
*  For UNIX: export\lib

When the value specified by the ip subcommand is an IP address, a hexadecimal value
is specified as the directory name. Periods (.) and colons (:) are not included. When it is a
host name, the IP address of the specified SVP is specified as the directory name. The
following table provides examples of the directory names.

Value specified by the ip subcommand Directory name

Value for the ip subcommand is ip 158.214.135.57 (for 9ED68739
IPv4)

Value for the ip subcommand is ip 00000000002000B400
0000:0000:0020:00B4:0000:0000:9ED6:874 (for IPv6) | 0000009ED6G8740

Value for the ip subcommand is ip host01 (when the IP 9ED68739
address of host01 is 158.214.135.57)

(VSP Gx00 models and VSP Fx00 models) dkcsn 123456

This script specifies the serial number of the system from which monitored data will be
acquired. This subcommand specifies the system to provide the monitored data. Make
sure to notate the dkesn subcommand in the command file. For detailed information
about the dkesn subcommand, see in dkcsn (VSP Gx00 models and VSP Fx00 models)

(on page 100).
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Preparing a command file

login expusr passwd

This script specifies that you provide the user ID expusr and the password passwd to log
in to the storage system.

The login subcommand logs the specified user into the storage system. You must
include the 1ogin subcommand in your command file. For detailed information about the
login subcommand, see login (on page 102).

Caution: When you write the 1ogin subcommand in your command file, you
must specify a user ID that is used exclusively for running Export Tool. See
Requirements for Export Tool (on page 70) for reference.
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Preparing a command file

show

The show subcommand checks the SVP to find the period of monitoring data stored in the
SVP and the data collection interval (called sampling interval in Performance Monitor),
and then outputs them to the standard output (for example, the command prompt) and the
log file.

(VSP 5000 series) Performance Monitor collects statistics by the two types of storing
periods: short range and long range. The show subcommand displays the storing
periods and the sampling intervals for these two types of monitoring data.

The following is an example of information that the show subcommand outputs:

Short Range From: 2013/05/01 01:00 - To: 2013/05/01 15:00
Interval: 1lmin.
Long Range From: 2013/04/01 00:00 - To: 2013/05/01 15:00

Interval: 15min.

Short Range indicates the storing period and sampling interval of the monitoring data
stored in short range. Long Range indicates those of the monitoring data stored in
long range. In the previous example, the monitoring data in short range is stored every
1 minute in the term of 1:00-15:00 on May 1, 2013. Also, the monitoring data in long
range is stored every 15 minutes in the term of April 1, 2013, 0:00 through May 1,
2013, 15:00. When you run Export Tool, you can export monitoring data within these
periods into files.

All of the monitoring items are stored in short range, but a part of monitoring items is
stored in both short range and long range. For details on monitoring items that can be
stored in long range, see longrange (VSP 5000 series) (on page 128).

(VSP Gx00 models and VSP Fx00 models)

The following is an example of information that the show subcommand outputs:

Range From: 2006/10/01 01:00 - To: 2006/10/01 15:00
Interval: lmin.

In this example, the monitoring data is stored every 1 minute in the term of 1:00 - 15:00
on October 1, 2006. When you run Export Tool, you can export monitoring data into the
file.

The use of the show subcommand is not mandatory, but you should include the show
subcommand in your command file. If an error occurs when you run Export Tool, you
might be able to find the error cause by checking the log file for information issued by the
show subcommand. For detailed information about the show subcommand, see show (on

page 103).
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group PhyPG Long and group RemoteCopy

The group subcommand specifies the type of data that you want to export. Specify an
operand following group to define the type of data to be exported. Basically, monitoring
data stored in short range is exported. But you can direct the export of monitoring data
stored in long range when you specify some of the operands (VSP 5000 series).

(VSP 5000 series) The example script group PhyPG Long specifies to export usage
statistics about parity groups in long range. Also, the script group RemoteCopy specifies
to export statistics about remote copy operations by TrueCopy and TrueCopy for
Mainframe and monitoring data by global-active device in short range. You can describe
multiple lines of the group subcommand to export multiple monitoring items at the same
time.

(VSP Gx00 models and VSP Fx00 models) The example script group PhyPG specifies to
export usage statistics about parity groups. Also, the script group RemoteCopy specifies
to export statistics about remote copy operations by TrueCopy and global-active device.
You can describe multiple lines of the group subcommand to export multiple monitoring
items at the same time.

For detailed information about the group subcommand, see group (on page 105).
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Preparing a command file

(VSP 5000 series) shortrange 201305010850:201310010910 and longrange
201304301430:201305011430

The shortrange subcommand and the longrange subcommand specify the term of
monitoring data to be exported. Use these subcommands when you want to narrow the
export-target term within the stored data. You can specify both subcommands at the same
time. The difference between these subcommands is as follows:

* The shortrange subcommand is valid for monitoring data in short range. You can
use this subcommand to narrow the export-target term for all of the monitoring items
you can specify by the group subcommand.

Specify a term within "Short Range From XXX To XXX" which is output by the
show subcommand.

* The longrange subcommand is valid for monitoring data in long range. You can use
this subcommand only when you specify the PhyPG, PhyLDEV, PhyProc, Oor PhyCMPK
operand with the Long option in the group subcommand. (The items that can be
saved by these operands are the monitoring data displayed on the Physical tab of the
Performance Management window with selecting 1longrange.)

Specify a term within "Long Range From XXX To XXX" which is output by the show
subcommand.

In the sample file in Preparing a command file (on page 78), the script shortrange
201305010850:201305010910 specifies the term 8:50-9:10 on May 1, 2013. This script is
applied to the group RemoteCopy subcommand in this example. When you run Export
Tool, it will export the statistics about remote copy operations by TrueCopy and TrueCopy
for Mainframe and monitoring data by global-active device in the term specified by the
shortrange subcommand.

Also, in Preparing a command file (on page 78), the script longrange
201304301430:201305011430 specifies the term from April 30, 2013, 14:30 to May 1,
2013, 14:30. This script is applied to the group PhyPG Long subcommand in this
example. When you run Export Tool, it will export the usage statistics about parity groups
in the term specified by the longrange subcommand.

If you run Export Tool without specifying the shortrange or longrange subcommand,
the monitoring data in the entire storing period (data in the period displayed by the show
subcommand) will be exported.

* For detailed information about the shortrange subcommand, see shortrange (VSP
5000 series) (on page 125).

* For detailed information about the longrange subcommand, see longrange (VSP
5000 series) (on page 128).
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Preparing a batch file

* (VSP Gx00 models and VSP Fx00 models)range 200610010850:200610010910

The range subcommand specifies the term of monitoring data to be exported. Use these
subcommands when you want to narrow the export-target term within the stored data.

You can use this subcommand to narrow the export-target term for all of the monitoring
items you can specify by the group subcommand.

Specify a term within Range From XXX To XXX which is output by the show
subcommand.

In the sample file given above, the script range 200610010850:200610010910 specifies
the term 8:50-9:10 on October 1, 2006. This script is applied to the group RemoteCopy
subcommand in this example. When you run Export Tool, it will export the statistics about
remote copy operations by TrueCopy and global-active device in the term specified by the
range subcommand.

If you run Export Tool without specifying the range subcommand, the monitoring data in
the whole storing period (data in the period displayed by the show subcommand) will be

exported. For detailed information about the range subcommand, see range (VSP Gx00
models and VSP Fx00 models) (on page 130).

= outpath out

This script specifies that files will be saved in the directory named out in the current
directory.

The outpath subcommand specifies the directory in which files will be saved. For
detailed information about the outpath subcommand, see outpath (on page 133).

= option compress
This script specifies that Export Tool will compress monitoring data in ZIP files.

The option subcommand specifies whether to save files in ZIP format or in CSV format.
For more information, see option (on page 134).

* apply

The apply subcommand saves monitoring data in files. For detailed information about the
apply command, see apply (on page 135).

Preparing a batch file

Use a batch file to run Export Tool, which starts and saves monitoring data in files when you
run the batch file.
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Preparing a batch file

The following batch files are stored in the installation directory for Export Tool.

Batch file name

Function

Runs on

runWin.bat

Run Export Tool

Windows computers except the

SVP

runWinOnSvp.bat

Run Export Tool (call
runWin.bat)

SVP

delWin.bat

Delete directories and files that
are created by Export Tool

Windows computers including
the SVP

runUnix.bat

Run Export Tool

UNIX computers

delUnix.bat

Delete directories and files that

UNIX computers

are created by Export Tool

Note: When you run Export Tool on the SVP, use runWinOnSvp.bat. This
batch file calls runwin.bat inside.

The following examples illustrate scripts in runWin.bat and runUnix.bat batch files.
These batch files include a command line that runs a Java command. When you run the
batch file, the Java command runs the subcommands specified in the command file and then
saves monitoring data in files.

Example batch file for Windows computers (runWin.bat):

java —-classpath "./lib/JSanExportLoader.jar"
-Del.tool . Xmx=536870912 -Dmd.command=command.txt
-Del.logpath=1log -Dmd.rmitimeout=20
sanproject.getexptool .RJE1Main<CR+LE>
pause<CR+LE>

Example batch file for UNIX computers (runUnix.bat):

#! /bin/sh<LF>

java —classpath "./lib/JSanExportlLoader.jar"
-Del.tool.Xmx=536870912 -Dmd.command=command.txt
-Del.logpath=1og -Dmd.rmitimeout=20
sanproject.getexptool .RJE1Main<LE>

In the previous scripts, <CR+LF> and <LF> indicate the end of a command line.
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Preparing a batch file

If you run Export Tool on the SVP for which the SVP software is installed on a directory other
than the default directory (C: \Mapp), you need to customize runWinOnSvp.bat. In
runWinOnSvp.bat, change the SVP_HOME variable to the installation directory for the
SVP software.

@echo off

REM This file is a special file for those who want to run ExportTool on
SVP.

REM If the installation destination of SVP Software is different from the
environment,

REM match the directory of the following SVP _HOME variable with the
environment.

setlocal

:: Change to your SVP installation directory
set SVP HOME=C:\Mapp <-Specify the installation directory of
Trrririiiiiiiiiioioo: the SVP here.

If the computer running Export Tool communicates directly with the SVP, you usually do not
need to change scripts in runWin.bat and runUnix.bat. However, you might need to edit
the Java command script in a text editor in some occasions, for example:

* |f the name of your command file is not command. txt
* If you moved your command file to a different directory
* |f you do not want to save in the log directory

* |f you want to name log files as you like

If the computer that runs Export Tool communicates with the SVP through a proxy host, edit
the Java command script in a text editor to specify the host name (or the IP address) and the
port number of the proxy host. For example, if the host name is Jupiter and the port number
is 8080, the resulting command script would be as shown in the following examples:

Example of specifying a proxy host on Windows (runWin.bat):

java —-classpath "./lib/JSanExportLoader.jar"

-Dhttp.proxyHost=Jupiter -Dhttp.proxyPort=8080

-Del.tool .Xmx=536870912 -Dmd.command=command.txt

-Dmd. logpath=1og -Dmd.rmitimeout=20 sanproject.getexptool.RJIEIMain<CR+LE>
pause<CR+LE>

Example of specifying a proxy host on UNIX (runUnix.bat):

#! /bin/sh<LF>

java —-classpath "./lib/JSanExportLoader.jar"

-Dhttp.proxyHost=Jupiter -Dhttp.proxyPort=8080

—Del.tool.Xmx=536870912

—-Dmd . command=command. txt

-Dmd. logpath=1og -Dmd.rmitimeout=20 sanproject.getexptool.RJIEIMain<LF>

In the preceding scripts, <CR+LF> and <LF> indicate the end of a command line.
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If the IP address of the proxy host is 158.211.122.124 and the port number is 8080, the
resulting command script is as follows:

Example batch file for Windows computers (runWin.bat):

java —classpath "./lib/JSanExportlLoader.jar"
-Dhttp.proxyHost=158.211.122.124

-Dhttp.proxyPort=8080 -Del.tool.Xmx=536870912

—-Dmd . command=command. txt

-Dmd. logpath=1og -Dmd.rmitimeout=20 sanproject.getexptool.RIEIMain<CR+LE>
pause<CR+LE>

Example batch file for UNIX computers (runUnix.bat):

#! /bin/sh<LF>

java —-classpath "./lib/JSanExportLoader.jar"
-Dhttp.proxyHost=158.211.122.124

-Dhttp.proxyPort=8080 -Del.tool.Xmx=536870912

-Dmd . command=command. txt

-Dmd. logpath=1og -Dmd.rmitimeout=20 sanproject.getexptool.RIEIMain<LF>

In the above scripts, <CR+LF> and <LF> indicate the end of a command line.

The following examples illustrate scripts in delWin.bat and delUnix.bat files. These
batch files include a command line that runs a Java command. When you run the batch file,
the Java command is run, and the directories created by Export Tool, and the files in the
directories are deleted.

Example batch file for Windows computers (delWin.bat):

java -classpath "./lib/JSanExportLoader.jar"

—Dmd . command=command. txt

-Del.logpath=log

-Del.mode=delete sanproject.getexptool.RIE1Main<CR+LF>

Example batch file for UNIX computers (delUnix.bat):

#! /bin/sh<LF>

java -classpath "./lib/JSanExportLoader.jar"

-Dmd . command=command. txt

-Del.logpath=1log

-Del .mode=delete sanproject.getexptool.RIEIMain<LEF>

For detailed information about syntax of the Java command, see Java (on page 138).

Running Export Tool

Running a batch file

To save monitoring data in files, launch Export Tool by running the batch file.
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Running a batch file

From a system running Windows, double-click the batch file to run it.

c: \WINDOWS> cd c:\export
c:\export> runWin.bat

é Note: If you run Export Tool on the SVP, run runWinOnSvp.bat.

Dots (...) appear on the screen until the system finishes exporting data. If an internal error
occurs, an exclamation mark (!) appears and then Export Tool restarts automatically.

Example of command prompt outputs from Export Tool:
(VSP 5000 series)

[ 2] svpip 158.214.135.57
[ 3] login User = expusr, Passwd = [***Frdkxdkdixdr]

[ 6] group Port

[20] apply
Start gathering port data
Target = 16, Total = 16

End gathering port data

(VSP Gx00 models and VSP Fx00 models)

Loading ExportTool...

Export tool start [Version 80-xx-xx/xxX]

command file = c:\export\command.txt

[ 2] ip 158.214.135.57:1099

[ 3] dkcsn 123456

[ 4] login User = expusr, Passwd = [**xFxxkxkdrsrdxdx]

[ 6] group Port

[20] apply
Start gathering port data
Target = 16, Total = 16

End gathering port data
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Running a batch file

It might take time after Loading ExportTool is displayed in the command prompt and before
Export tool start [Version 90-xx-xx/xx] is displayed. The time elapsed between the two
messages varies depending on the communication environment of the computer executing
Export Tool and SVP. The following table shows the approximate time period.

Communication speed between a
computer and SVP Line usage rate (%) | Approximate time
1 Gbps 0.1 1 minute
0.5 12 seconds
100 Mbps 0.2 5 minutes
1 1 minute

By default, the system compresses monitoring data files into a ZIP-format archive file. When
you want to view the monitoring data, you can decompress and extract the CSV files from the
ZIP archive. If the operating system on your computer does not include a way to extract files
from a ZIP archive, you must obtain software to view the data.

When Export Tool is running, if an internal error listed in the Errors in the Export Tool table
occurs, an exclamation mark (!) appears, and then Export Tool tries to export again. By
default, Export Tool retries three times. If export processing does not end after three retries,
or an internal error that is not listed in the table occurs, no retries are performed. In this case,
close the command prompt, and then run Export Tool again.

Note that the maximum number of retries can be changed by the retry subcommand. For
details about the retry subcommand, see retry (on page 101).

When Export Tool processing is completed, the directories and files created by Export Tool
are deleted automatically. If Export processing stops abnormally, the following directories and
files are not deleted:

(VSP 5000 series)

export/lib/SVP-value
JSanExport.jar
JSanRmiApiEx.jar
JSanRmiApiSx.jar
JSanRmiServerEx.jar
JSanRmiServerSx.jar
JSanRmiServerUx.jar

(VSP Gx00 models and VSP Fx00 models)

export/lib/ip-value
JSanExport.jar
JSanRmiApiSx.jar
JSanRmiServerUx.jar
SanRmiApi.jar
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File formats

To delete the remaining directories and files, run a batch file. If your computer runs Windows,
run delWin.bat. If your computer runs UNIX, use delUnix.bat.

A Caution: Do not run delWin.bat or delUnix.bat while obtaining monitoring
data by running Export Tool.

a Note: If you change the ip value (VSP Gx00 models and VSP Fx00 models) or
svpip value (VSP 5000 series) in command. txt before running delwWin.bat or
delUnix.bat, the directories and files created by Export Tool are not deleted. In
this case, delete them manually in the lib directory.

5 Note: You can change the default method of exporting files to an uncompressed
format. However, the resulting files could be significantly larger and take longer to
compile. For more information, see option (on page 134).

For a complete list of files to be saved by Export Tool, see Using Export Tool (on page 78).

File formats

If you specify the nocompress operand for the option subcommand, Export Tool saves
files in CSV format instead of ZIP format (For detailed information, see option (on page 134).)
When files are saved in CSV format instead of ZIP format, the file saving process could take
longer and the resulting files could be larger.

Processing time

Files saved by Export Tool are often very large. The total file size can be as large as 2 GB.
Therefore, you might need a lot of time to complete the exporting process. If you want to
export statistics spanning a long period of time, you should run Export Tool multiple times for
shorter periods, rather than run it one time to export the entire time span as a single large file.
For example, if you want to export statistics spanning 24 hours, run the tool eight times to
export statistics in three-hour increments.

The following table provides lists time estimates for exporting monitoring data files using
different operands in the group subcommand.

Operand for
the group Estimated
subcommand time Description
Port 5 minutes This estimate assumes that Export Tool is saving 24
hours of statistics for 128 ports.*
PortWWN 5 minutes This estimate assumes that Export Tool is saving 24
hours of statistics for 128 ports.*
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Operand for

the group Estimated
subcommand time Description
LDEV 60 minutes This estimate assumes that:
= Export Tool is saving 24 hours of statistics for 8,192
volumes.*
= Export Tool is used eight times. Each time Export
Tool is used, the tool obtains statistics for a 3-hour
period.
LU 60 minutes This estimate assumes that:

* Export Tool is saving 24 hours of statistics for 12,288
LUs.*

= Export Tool is used eight times. Each time Export
Tool is used, the tool obtains statistics for a 3-hour
period.

* For a 1-minute interval, the number of hours for the data that is stored is proportional to
the interval. For example, for a 2-minute interval, data for 48 hours can be stored.

Note:

* The estimated time that includes the transfer time of the network might take a lot of time,
depending on the transmission speed of the network.

= To shorten the acquisition time, specify the option of the group command to narrow
acquisition objects. For details about the group command, see group (on page 105).

Termination code

If you want to use a reference to a termination code in your batch file, perform the following
actions:

* To use such a reference in a Windows batch file, write %errorlevel% in the batch file.
* To use such a reference in a UNIX Bourne shell script, write $? in the shell script.
* To use such a reference in a UNIX C shell script, write $status in the shell script.

A reference to a termination code is used in the following example of a Windows batch file. If
this batch file runs and Export Tool returns the termination code 1 or 3, the command prompt
displays a message that indicates the set subcommand fails.

java —-classpath "./lib/JSanExportLoader.jar"
-Del.tool.Xmx=536870912 -Dmd.command=command.txt

-Dmd. logpath=1log sanproject.getexptool .RJIE1Main<CR+LEF>
if Serrorlevel%==1 echo THE SET SUBCOMMAND FAILED<CR+LE>
if Serrorlevel%==3 echo THE SET SUBCOMMAND FAILED<CR+LE>
pause<CR+LE>
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Log files

In the previous script, <CR+LF> indicates the end of a command line.

Log files

When Export Tool runs, it creates a log file on your computer. Therefore, if you run Export
Tool repeatedly, the size of free space on your computer will be reduced. To secure free
space on your computer, it is important that you delete log files regularly. For information
about the directory containing log files, see Java (on page 138).

Export Tool returns a termination code when Export Tool finishes as listed in the following

table:
Termination code Description
0 Export Tool finished successfully.
1 An error occurred when the set subcommand (see set (on
page 135)) is run, because an attempt to switch to Modify mode
failed. Some other user might have been logged on in Modify mode.
2 Export Tool stops. The following are possible causes:
= A command file has been corrupted or could not be read.
* An error occurred when a command was parsed.
* Maintenance or a configuration change is performed on the SVP.
For details about isolating other causes of stops, see
Troubleshooting Export Tool for Performance Monitor (on
page 247).
3 An error occurred due to more than one reason. For example, an
attempt to switch to Modify mode failed when the set subcommand
(see set (on page 135)) is run. Some other user might have been
logged on in Modify mode.
4 The Storage Administrator (Performance Management) role is not
assigned to the user ID.
101 An error occurred during the preparation process for running Export
Tool. For details on the error, see the displayed message and the
table in Messages issued by Export Tool (on page 251).

Error handling

When an internal error occurs during export processing, an exclamation mark (!) indicates the
error. By default, Export Tool makes up to three more attempts at processing. You can
change the maximum number of retries by using the retry subcommand. For detailed
information about the retry subcommand, see retry (on page 101).

If export processing does not finish within three retries or if an internal error occurs other than
those listed in the following table, Export Tool stops. If Export Tool stops, quit the command
prompt, and then run the tool again.
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For more information, see Troubleshooting Export Tool for Performance Monitor (on

page 247).

Errors returned by Export Tool

Error message

ID Description
0001 1001 A timeout error occurred.
0001 4001 An error occurred during the SVP processing.
0001 5400 Because the SVP is busy, the monitoring data cannot be obtained.
0001 5508 An administrator is changing a system environment file.
0002 2016 The array is refreshing, or the settings by the user are registered.
0002 5510 The storage system is in internal process, or some other user is

changing configuration.

0002 6502 Now processing.

0002 9000 Another user has locked the file.

0003 2016 A service engineer is accessing the storage system in Modify mode.
0003 2033 The SVP is not ready yet, or an internal processing is being run.
0003 3006 An error occurred during the SVP processing.

0405 6012 An error occurred during the SVP processing.

0405 8003 The storage system status is invalid.

5105 8777 A different user is accessing the storage system in Modify mode.
5205 2003 An internal process is being run, or maintenance is in progress.
5205 2033 The SVP is updating the statistics data.

5305 2033 The SVP is updating the statistics data.

5305 8002 The storage system status is invalid.

Export Tool command reference

Write Export Tool subcommands in your command file and the commands that are used in
your batch file. Subcommand list (on page 98) lists and provides links to those
subcommands. The Java command is explained in Java (on page 138).
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Export Tool command syntax

The following tables explain the syntax of the Export Tool subcommands that you can write in
your command file. The following tables also explain the syntax of the Java command that
you should use in your batch file.

= Conventions (on page 96)

= Syntax descriptions (on page 96)

=  Writing a script in the command file (on page 97)

= Viewing the online help for subcommands (on page 97)

Conventions

Convention Description
bold Indicates characters that you must type exactly as they are
shown.
italics Indicates a type of an operand. You do not need to type

characters in italics exactly as they are shown.

[] Indicates one or more operands that you can omit.

If two or more operands are enclosed by these square brackets
and are delimited by vertical bars (|), you can select one of the
operands.

{} Indicates that you must select one operand from the operands
enclosed by the braces. Two or more operands are enclosed
by the braces and are delimited by vertical bars (|).

Indicates that a previously used operand can be repeated.

Vertical bar delimiter, indicating you can select one of the
operands enclosed in square brackets.

Syntax descriptions

This syntax... Indicates you can write this script...
connect ip-address connect 123.01.22.33
destination [directory] destination

destination c:\temp

compress [yes|no] compress

compress yes

compress no
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This syntax... Indicates you can write this script...
answer {yes|no} answer yes
answer no
ports [name][...] ports
ports port-1
ports port-1 port-2

Writing a script in the command file

When you write a script in your command file, be aware of the following:

Ensure that only one subcommand is used in one line.
Empty lines in any command file will be ignored.

Use a semicolon (;) if you want to insert a comment in your command file. If you enter a
semicolon in one line, the remaining characters in that line will be regarded as a comment.

Following are examples of comments in a command file:

(VSP 5000 series)

288 COMMAND FILE: command.txt 22865
svpip 158.214.135.57 ; IP address of the SVP
login expusr "passwd" ; Log onto the SVP

(VSP Gx00 models and VSP Fx00 models)

288 COMMAND FILE: command.txt 9088

ip 158.214.135.57:51990 ; IP address of the SVP
dkcsn 123456 ; Serial No of the DKC
login expusr "passwd" ; Log into the SVP

Viewing the online help for subcommands

You can display the online help to view the syntax of subcommands when you are working at
the command prompt. To be able to view the online help, you must use the help
subcommand of Export Tool. For more information about how to use the help subcommand,
see help (on page 138).
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Subcommand list

Subcommand

Function

svpip (VSP 5000 series)
(on page 100)(VSP 5000

series)

ip (VSP Gx00 models and

VSP Fx00 models) (on
page 99)(VSP Gx00
models and VSP Fx00
models)

Specifies the IP address of SVP to be logged in.

dkesn (VSP Gx00 models
and VSP Fx00 models)
(on page 100)(VSP Gx00
models and VSP Fx00
models)

Specifies the serial number of the system which will be used
for monitoring data.

retry (on page 101)

Makes settings on retries of export processing.

login (on page 102)

Logs the specified user into SVP.

show (on page 103)

Checks SVP to find the period of monitoring data stored in
SVP and the data collection interval (sampling interval), and
then outputs them to the standard output and the log file.

group (on page 105)

Specifies the type of data that you want to export.

range (VSP Gx00 models
and VSP Fx00 models)
(on page 130)(VSP Gx00
models and VSP Fx00
models)

Specifies the term of monitoring data to be exported.

shortrange (VSP 5000
series) (on page 125)
(VSP 5000 series)

Specifies the term of monitoring data to be exported for short-
range monitoring data.

longrange (VSP 5000
series) (on page 128)
(VSP 5000 series)

Specifies the term of monitoring data to be exported for long-
range monitoring data.

outpath (on page 133)

Specifies the directory in which files should be saved.

option (on page 134)

Specifies whether to save files in ZIP format or in CSV format.

apply (on page 135)

Saves monitoring data in files.

set (on page 135)

Starts or ends monitoring of the storage system, and specifies
the sampling interval.

Chapter 4: Exporting Performance Monitor data

Performance Guide 98




ip (VSP Gx00 models and VSP Fx00 models)

Subcommand Function
help (on page 138) Displays the online help for subcommands.
Java (on page 138) Starts Export Tool and writes monitoring data into files.

ip (VSP Gx00 models and VSP Fx00 models)

Description

This subcommand specifies the IP address or the host name of the SVP and the connection
port number (the port number of RMIIFRegist). For settings that are affected by changes of
port numbers for the SVP, see the System Administrator Guide

Syntax

ip {ip-address|host-name}[:port-no]

Operands
Operand Description
ip-address Specifies the IP address of SVP.
If SVP is managed with IPv6 (Internet Protocol Version 6), you must
specify the IP-address operand to match the format of IPv6.
host-name Specifies the host name of SVP.
Alphanumeric characters, hyphen, and period can be specified.
Underscore (_) cannot be specified. The host name can include a hyphen
but must be enclosed by double quotation marks (").
port-no Specifies the port number of RMIIFRegist for the SVP.
Only a number can be specified as a port number. Connect using 1099
when not specifying the port number.
Example

The following example specifies the IP address of the SVP in IPv4 as 158.214.127.170 and
the port number as 1099.

ip 158.214.127.170:1099

The following example specifies the IP address of the SVP in IPv6 as
2001:0DB8:0:CD30:123:4567:89AB:CDEF and the port number as 1099.

ip [2001:0DB8:0:CD30:123:4567:89AB:CDEF] :1099
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svpip (VSP 5000 series)

svpip (VSP 5000 series)

Description

This subcommand specifies the IP address or the host name of SVP.

Syntax

svpip {ip-address|host-name}

Operands
Operand Description
ip-address Specifies the IP address of SVP.
If SVP is managed with IPv6 (Internet Protocol Version 6), you must
specify the IP-address operand to match the format of IPv6. If Export Tool
runs on Windows XP, the interface identifier (for example, "%5") must be
added to the end of the specified IP address.
host-name Specifies the host name of SVP.
Alphanumeric characters, hyphen, and period can be specified.
Underscore (_) cannot be specified. The host name can include a hyphen
but must be enclosed by double quotation marks (").
Example

The following example specifies the IP address of SVP as 158.214.127.170.

svpip 158.214.127.170
dkcsn (VSP Gx00 models and VSP Fx00 models)

Description

This subcommand specifies the serial number of the system which you use for monitoring
data.

Syntax

dkesn serial-no
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retry

retry

Operands
Operand Description
serial-no Specifies the serial number of the system from which to take monitoring
data.
Example

The following example specifies the serial number of the system as 123456.

dkcsn 123456

Description
This subcommand makes settings on retries of export processing.

When an internal error occurs during export processing, Export Tool stops processing and
then retries export processing. By default, Export Tool can retry processing up to three times,
but you can change the maximum number of retries by using the retry subcommand.

By default, the interval between one retry and the next retry is two minutes. You can change
the interval by using the retry subcommand.

The retry subcommand must run before the 1login subcommand runs.

Syntax

retry [time=m] [count=n]

Operands
Operand Description
time=m Specifies the interval between retries in minutes, where m is a value
within the range of 1 to 59.
If this operand is omitted, the interval between retries is two minutes.
count=n Specifies the maximum number of retries.
If nis 0, the number of retries is unlimited.
If this operand is omitted, the maximum number of retries is 3.
Example

If the following command file is used, the interval between retries is 5 minutes and the
maximum number of retries is 10.
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login

login

(VSP 5000 series)

svpip 158.214.135.57

retry time=5 count=10

login expusr passwd

show

group Port

short-range 201304010850:201304010910
outpath

outoption compress

apply

(VSP Gx00 models and VSP Fx00 models)

ip 158.214.135.57

dkcsn 123456

retry time=5 count=10

login expusr passwd

show

group Port

range 200604010850:200604010910
outpath out

option compress

apply

Description

This subcommand uses a user ID and a password to log the specified user in to the storage
system.

(VSP 5000 series) The svpip subcommand must run before the 1login subcommand runs.

(VSP Gx00 models and VSP Fx00 models) The ip subcommand must specify the SVP
which manages the storage system to log into before the 1ogin subcommand runs.

The 1login subcommand fails if monitoring data does not exist in SVP.

Syntax

login userid password

Operands
Operand Description
userid (VSP 5000 series) Specifies the user ID for SVP.
Specifies the exclusive user ID for Export Tool.
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show

Operand Description

If the user ID includes any non-alphanumeric character, the user ID must
be enclosed by double quotation marks (").

Be sure to specify a user ID that is used exclusively with Export Tool. For
detailed information, see Requirements for Export Tool (on page 70).

password (VSP 5000 series) Specifies the password to log in to the SVP.
Specifies the exclusive password of the user for Export Tool.

If the password includes any non-alphanumeric character, the password

ID must be enclosed by double quotation marks (").

Example

This example logs the user expusr into the storage system connected to the SVP whose IP
address is 158.214.127.170. The password is pswd.

(VSP 5000 series)

svpip 158.214.127.170 login expuser pswd

(VSP Gx00 models and VSP Fx00 models)

ip 158.214.127.170 login expuser pswd

Description

This subcommand outputs the following information to the standard output (for example, to
the command prompt):

* The period during which monitoring data was collected onto SVP (storing period).
* The interval at which the monitoring data was collected (sampling interval).

(VSP 5000 series) Performance Monitor collects statistics by the two types of storing periods:
in short range and in long range. In short-range monitoring, the monitoring data between 1
day and 15 days is stored in SVP, and in long-range monitoring the monitoring data up to 6
months is stored in SVP. For details about the two storing periods, see shortrange (VSP 5000
series) (on page 125) and longrange (VSP 5000 series) (on page 128).

(VSP Gx00 models and VSP Fx00 models) Performance Monitor collects data between 1 and
15 days in the SVP.

Storing periods output by the show subcommand are the same as the information displayed
in the Monitoring Term area of the Monitor Performance window.

Chapter 4: Exporting Performance Monitor data

Performance Guide 103



show

Frorm: 2013702720 4 17:01 To: 2013/02/20 g 18:30

{2013/02/19 18:30|- 2013/02/20 18130}

I

The show subcommand outputs the period from
February 19, 2013, 16:30 to Febreary 20, 2013, 18:30.

You need to log into the SVP or storage system with the 1login subcommand before the
show subcommand runs.

Syntax

show

Output (VSP 5000 series)

The show subcommand displays the storing period and the sampling interval for these two
types of monitoring data: in short range and in long range. For example, the show
subcommand outputs the following information:

Short Range From: 2013/05/01 01:00 - To: 2013/05/01 15:00
Interval: Ilmin.
Long Range From: 2013/04/01 00:00 - To: 2013/05/01 15:00

Interval: 15min.

Short Range indicates the storing period and sampling interval of the monitoring data
stored in short range. Long Range indicates those of the monitoring data stored in long
range. When you run Export Tool, you can export the monitoring data within these periods
into files. If you use the shortrange or longrange subcommand additionally, you can
narrow the term of data to be exported (see shortrange (VSP 5000 series) (on page 125) or
longrange (VSP 5000 series) (on page 128)).

From indicates the starting time for collecting monitoring data. To indicates the ending time
for collecting monitoring data.

Interval indicates the interval at which the monitoring data was collected (sampling
interval). For example, Interval 15min. indicates that monitoring data was collected at
15-minute intervals.

Output (VSP Gx00 models and VSP Fx00 models)

The show subcommand displays the storing period and the sampling interval for the

monitoring data. For example, the show subcommand outputs the following information:

Range From: 2006/10/01 01:00 - To: 2006/10/01 15:00
Interval: Imin.

From indicates the starting time for collecting monitoring data. To indicates the ending time
for collecting monitoring data.
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Interval indicates the interval at which the monitoring data was collected (sampling
interval). For example, Interval 15min. indicates that monitoring data was collected at
15-minute intervals.

group
Description
The group subcommand specifies the type of monitoring data that you want to export. This
command uses an operand (for example, PhyPG and PhyLDEV above) to specify a type of
monitoring data.
The following table shows the monitoring data that can be saved into files by each operand,
and the saved ZIP files. For details on the monitoring data saved in these files, see the tables
listed in the See column.
Monitoring data
Operand GUI operation | saved in the file Saved ZIP file See
PhyPG Select Parity Usage statistics | PhyPG_dat.ZIP ! Resource usage
Groups from about parity and write-pending
Object list in groups rate statistics (on
Performance page 144)
Objects field in
Monitor
Performance
window.
PhyLDEV Select Logical | Usage statistics | PhyLDEV_dat.ZIP
Device/Base about volumes
from Object list
PhyExG in Performance | Usage PhyExG_dat.ZIP
Objects field in conditions about
Monitor external volume
Performance groups
PhyExLDEV window. Usage PhyExLDEV_dat/
conditions about | PHY_EXLDEV_XXXXX.
external volumes | ZIP 2
PhyProc Select Usage statistics | PhyProc_dat.ZIP '
Controller from | about MPs and
Object list in data recovery
Performance and
Objects field in | reconstruction
Monitor processors
Performance
window.
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Operand

GUI operation

Monitoring data
saved in the file

Saved ZIP file

See

PhyCMPK (VSP

Select Access

Usage statistics

PhyCMPK_dat.ZIP

5000 series) Path from about the (VSP 5000 series)

PhyMPU (VSP (F?bjr?‘:t listin | following: PhyMPU_dat.ZIP (VSP

Gx00 models Of)' Ortm?,nf:n = write pending [ Gx00 models and VSP

and VSP Fx00 jects field rate Fx00 models)

models) Monitor
Performance * cache
window. = (VSP 5000

series)
access paths

PhyProcDetail Select xx from | Usage statistics | PhyProcDetail dat.ZIP MP units (VSP
Obiject list in about MPs for 5000 series) (on
Performance each resource page 157)
Objects field in | allocated to MP
Monitor units
Performance
window.

PhyMPU Select Access | Usage statistics | PhyMPU_dat.ZIP Resource usage
Path from about the and write-pending
Object list in following: rate statistics (on
Performance . page 144)
Objects field in access paths
Monitor * write pending
Performance rate
window. = cache

PG Select Parity Statistics about | PG_dat.ZIP Parity group and
Group from parity groups, external volume
Object list in external volume group statistics (on
Performance groups page 148)
Objects field in
Monitor
Performance
window.

LDEV Select Logical | Statistics about | LDEV_dat/ Statistics for

Device from
Object list in
Performance
Objects field in
Monitor
Performance
window.

volumes in parity
groups, in
external volume
groups

LDEV_XXXXX.ZIP3

volumes in parity/
external volume

groups (on
page 149)
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Monitoring data

Operand GUI operation | saved in the file Saved ZIP file See
LDEVEachOfCU | Select Logical | Statistics about | LDEVEachOfCU_dat/ Volumes in parity
Device/Base volumes in parity | LDEV_XXXXX.ZIP 3 groups or external
from Object list | groups or in volume groups (at
in Performance | external volume volumes controlled
Obijects field in | groups (for by a particular CU)
Monitor volumes (on page 152)
Performance controlled by a
window. particular CU)
Port Select Fibre Statistics about | Port_dat.ZIP Port statistics (on
Port from ports page 154)
Object list in
Performance
Objects field in
Monitor
Performance
window.
MFPort (VSP Select Fibre Mainframe fibre | MF_Port_dat.ZIP Port statistics (on
5000 series) Port from ports page 154)
Object list in
Performance
Objects field in
Monitor
Performance
window.
PortWWN Select WWN Statistics about | PortWWN_dat.ZIP Host bus adapters

from Object list
in Performance
Objects field in

host bus
adapters
connected to

connected to ports

statistics (on
page 155)

Monitor ports
Performance
window.

LU Select LUN/ Statistics about | LU_dat.ZIP Volumes (LU
Base from LUs statistics (on
Object list in page 155)
Performance
Objects field in
Monitor
Performance
window.
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Monitoring data

Operand GUI operation | saved in the file Saved ZIP file See
PPCGWWN Select WWN All host bus PPCGWWN_dat.ZIP All host bus
from Object list | adapters that are adapters connected
in Performance | connected to to ports (on
Objects field in | ports page 157)
Monitor
Performance
window.
RemoteCopy Select Entire Statistics about | RemoteCopy_dat.ZIP Remote copy
Storage remote copy operations by
System TC/ operations by TC/TCz and
TCMF/GAD TrueCopy and monitoring data by
from Object list | TrueCopy for GAD (whole
in Performance | Mainframe and volumes) (on
Objects field in | monitoring data page 158)
Monitor by global-active
Performance device (in
window complete
volumes)
RCLU Select LUN Statistics about | RCLU_dat.ZIP Remote copy
TC/GAD from remote copy operations by TC
Object list in operations by and monitoring data
Performance TrueCopy and by GAD (for each
Objects field in | monitoring data volume (LU)) (on
Monitor by global-active page 159)
Performance device (for each
window volume (LU)).
(VSP 5000
series) Note that
this data cannot
be obtained from
a mainfame
volume.
RCLDEV Select Logical | Statistics about | RCLDEV_dat/ Remote copy by

Device TC/
TCMF/GAD
from Object list
in Performance
Objects field in
Monitor
Performance
window

remote copy
operations by
TrueCopy and
TrueCopy for
Mainframe and
monitoring data
by global-active
device (for
volumes
controlled by a
particular CU)

RCLDEV_XXXXX.ZIP*

TC/TCz and

monitoring data by

GAD (volumes
controlled by a

particular CU) (on

page 160)
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Monitoring data

Operand GUI operation | saved in the file Saved ZIP file See
Universal Select Entire Statistics about | UniversalReplicator.ZIP | Remote copy by UR
Replicator Storage remote copy and URz (whole

System UR/ operations by volumes) (on
URMF from Universal page 161)
Object list in Replicator and
Performance Universal
Objects field in | Replicator for
Monitor Mainframe (for
Performance entire volumes)
window
URJNL Select Journal | Statistics about | URJNL_dat.ZIP Remote copy by UR
from Object list | remote copy and URz (at
in Performance | operations by journals) (on
Objects field in | Universal page 162)
Monitor Replicator and
Performance Universal
window Replicator for
Mainframe (for
journals)
URLU Select LUN Statistics about | URLU_dat.ZIP Remote copy by UR
from Object list | remote copy (for each volume
in Performance | operations by (LU)) (on page 164)
Objects field in | Universal
Monitor Replicator (for
Performance each volume
window (LU)). (VSP
5000 series)
Note that this
data cannot be
obtained from a
mainfame
volume.
URLDEV Select Logical | Statistics about | URLDEV_dat/ Remote copy by UR

Device UR/
URMF from
Object list in
Performance
Objects field in
Monitor
Performance
window

remote copy
operations by
Universal
Replicator and
Universal
Replicator for
Mainframe (for
volumes
controlled by a
particular CU)

URLDEV_XXXXX.ZIP 5

and URz (at

volumes controlled
by a particular CU)

(on page 164)
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Monitoring data
Operand GUI operation | saved in the file Saved ZIP file See

PhyMPPK Select MPPK MP usage rate of | PhyMPPK_dat.ZIP MP units (VSP
from Object list | each resource 5000 series) (on
in Performance | allocated to MP page 157)
Objects field in | unit
Monitor
Performance
window.

Notes:

1. (VSP 5000 series) When you specify the PhyPG, PhyLDEV, PhyProc, or PhyCMPK operand, you
can select the storing period of the monitoring data to be exported from short range or long range.
When you specify other operands, the monitoring data in short range is exported.

o s~ e Db

A ZIP file name beginning with PhyEXLDEV .
A Z|P file name beginning with LDEV .

A Z|P file name beginning with RCLDEV .

A ZIP file name beginning with URLDEV .

You can use the group subcommand more than one time in a command file. For example,
you can write the following script:

group PortWwN CL1-A:CL1-B
group RemoteCopy

If an operand is used more than one time in a command file, the last operand takes effect. In
the example below, the first group subcommand does not take effect, but the second group
subcommand takes effect:

group PortWwN CL1-A:CL1-B
group PortWwN CL2-A:CL2-B

Syntax
(VSP 5000 series)

group {PhyPG [Short|Long]
PhyIDEV [Short|Long]
PhyExG [[exg-id]:[exg-id]][ ..
PhyEXIDEV [exg—-id]:[exg—-id]][ ..

PhyProc [Short|Long] |

[parity—-group-id] : [parity-group-id] ][ ..]|
[parity—-group-id] : [parity—-group-id] ][ ..] |

PhyProcDetail |

PhyCMPK [Short|Long] |
PG [ [parity-group-id|exg—-id:
[parity—-group-id|exg—-id] ][ ..]|
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IDEV |[[[parity-group-id|exg-id] :
[parity—group-id|exg-id]] [...] |
LDEVEachOfCU| [ [ LDKC-CU-1id] : [ LDKC-CU-
id]][ ..] |internal |virtual] |
internal |virtual] |
Port [[port-name]: |[port-name]][...]|
MFPort [ [port-name]: |[port-name]][...]|
PortWWN [port-name]: [port-name]][...]|
LU[ [port-name.host-group-id] : [port-name.host-group-id] ][ ..] |
PPCGWWN [ [monitor-target—-name:monitor-target-namel] [ ..]|
RemoteCopy |
RCLU [ [port-name.host—-group-id] : [port-name.host-group-id] ][ ..]|
RCLDEV [ [ LDKC-CU-1id] : [LDKC-CU-id]] [ ..]|
UniversalReplicator |
URJNL [ [ UNL-group-id] : [UNL-group-id] ] [ ..] |
URLU [ [port-name.host—-group-id] : [port-name.host-group-id]][ ..]|
URLDEV [ [ LDKC-CU-1d] : [LDKC-CU-1id] ][ ..]1|
PhyMPPK
}

(VSP Gx00 models and VSP Fx00 models)

group {PhyPG|[parity-group-id]: [parity-group-id]][ ..]|
PhylDEV |[parity-group-id]: [parity-group-id] ][ ..]|
PhyExG [[exg-id]:[exg-id]][ ..]|
PhyEXIDEV [exg-id]:[exg-id]][ ..]|
PhyProc |
PG [[parity-group-id|exg-id] :
[parity—-group-id|exg-id] ][ ..]|
IDEV |[[[parity-group-id|exg-id] :
[parity—-group-id|exg-id] ][ ..]|
LDEVEachOfCU|[ [ [ LDKC-CU-1d] : [LDKC-CU-1id] ] [ ..] |internal |virtual] |
internal |virtual] |
Port [[port-name]: [port-name]][ ..]|
PortWWN [port-name]: [port-name]] [ ..]|
LU[ [port-name.host-group-id] :
[port-name.host—-group-id] ][ ..]|
PPCGWWN [ [monitor-target-name:monitor-target-name]] [ ..] |

RemoteCopy |
RCLU [ [port-name.host-group-id] :
[port-name. host-group-id] ] [ ..] |

RCLDEV [ [ LDKC-CU-1d] : [LDRC-CU-1id] ][ ..]|
UniversalReplicator |
URJNL [ [ UNL-group-1id] : [JNL-group-1id] ][ ..] |
URLU [ [port-name.host-group-id] :
[port-name.host-group-id] ][ ..] |
URLDEV [ [LDKC-CU-id] : [LDKC-CU-id]][ ..]|

}
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Operands

Operand

Description

PhyPG [Short|
Long][[parity-
group-id]:[parity-
group-id]][ ...]
(VSP 5000 series)

PhyPG [[parity-
group-id]:[parity-
group-id]][ ...]
(VSP Gx00
models and VSP
Fx00 models)

Use this operand to export statistics about parity group usage rates, which are
displayed in the Monitor Performance window. When statistics are exported to a
ZIP file, the file name will be PhyPG dat.ZzIP. For details on the statistics
exported by this operand, see Resource usage and write-pending rate statistics

(on page 144).

(VSP 5000 series) You can use the short or Long option to select the storing
period of the monitoring data to be exported. If you specify Short, the exported
file will contain statistics in a short range for up to 15 days. If you specify Long, the
exported file will contain statistics in a long range for up to six months (for
example, up to 186 days). If neither Short nor Long is specified, statistics in both
the short and long range are exported.

(VSP Gx00 models and VSP Fx00 models) The exported file will contain statistics
for up to 15 days.

When you specify variable parity-group-id, you can narrow the range of parity
groups whose monitoring data are to be exported. parity-group-id is a parity group
ID. The colon (:) indicates a range. For example, 1-1:1-5 indicates parity groups
from 1-1 to 1-5.

Ensure that the parity-group-id value on the left of the colon is smaller than the
parity-group-id value on the right of the colon. For example, you can specify
PhyPG 1-1:1-5, but you cannot specify PhyPG 1-5:1-1. Also, you can specify
PhyPG 1-5:2-1, but you cannot specify PhyPG 2-1:1-5.

If the parity group ID is specified only on the right of the colon, all the IDs up to the
ID specified on the right will be selected. If the parity group ID is specified only on
the left of the colon, the ID specified on the left and all the IDs following it will be
selected. If the same ID is specified on both the left and right of the colon, only the
specified parity group ID is selected.

If parity-group-id is not specified, the monitoring data of all parity groups will be
exported.

PhyLDEV [Short|
Long][[parity-
group-id]:[parity-
group-id][ ...]
(VSP 5000 series)

PhyLDEV [[parity-
group-id]:[parity-
group-id]][ ...]
(VSP Gx00
models and VSP
Fx00 models)

Use this operand when you want to export statistics about volume usage rates,
which are displayed in the Monitor Performance window. When statistics are
exported to a ZIP file, the file name will be PhyLDEV dat.ZzIP. For details on the
statistics exported by this operand, see Resource usage and write-pending rate
statistics (on page 144).

(VSP 5000 series) You can use the short or Long option to select the storing
period of the monitoring data to be exported. If you specify short, the exported
file will contain statistics in short range for up to 15 days. If you specify Long, the
exported file will contain statistics in long range for up to six months (for example,
up to 186 days). If neither short nor Long is specified, statistics in both the short
and long range are exported.
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Operand

Description

(VSP Gx00 models and VSP Fx00 models) The exported file will contain statistics
for up to 15 days.

When you specify variable parity-group-id, you can narrow the range of parity
groups whose monitoring data are to be exported. parity-group-id is a parity group
ID. The colon (;) indicates a range. For example, 1-1:1-5 indicates parity groups
from 1-1 to 1-5.

Ensure that the parity-group-id value on the left of the colon is smaller than the
parity-group-id value on the right of the colon. For example, you can specify
PhyLDEV 1-1:1-5, but you cannot specify PhyLDEV 1-5:1-1. Also, you can
specify PhyLDEV 1-5:2-1, but you cannot specify PhyLDEV 2-1:1-5.

If the parity group ID is specified only on the right of the colon, all the IDs up to the
ID specified on the right will be selected. If the parity group ID is specified only on
the left of the colon, the ID specified on the left and all the IDs following it will be
selected. If the same ID is specified on both the left and right of the colon, only the
specified parity group ID is selected.

If parity-group-id is not specified, the monitoring data of all volumes will be
exported.

PhyExG [[exg-id]:
[exg-id]][ .. ]

Use this operand when you want to export statistics about external volume groups,
which are displayed in the Monitor Performance window. When statistics are
exported to a ZIP file, the file name will be PhyExG dat.zIP. For details on the
statistics exported by this operand, see Resource usage and write-pending rate
statistics (on page 144).

When you specify variable exg-id, you can narrow the range of external volume
groups whose monitoring data are to be exported. exg-id is an ID of an external
volume group. The colon () indicates a range. For example, E1-1:E1-5 indicates
external volume groups from E1-1 to E1-5.

Ensure that the exg-id value on the left of the colon is smaller than the exg-id value
on the right of the colon. For example, you can specify PhyExG E1-1:E1-5, but
you cannot specify PhyExG E1-5:E1-1. Also, you can specify

PhyExG E1-5:E2-1, but you cannot specify PhyExG E2-1:E1-5.

If exg-id is not specified, the monitoring data of all external volume groups will be
exported.

PhyExLDEV
[[exg-id]:[exg-id]]
[..]

Use this operand when you want to export statistics about volumes in external
volume groups, which are displayed in the Monitor Performance window. When
statistics are exported to a ZIP file, the file name will be PhyEXLDEV dat.ZIP.
For details on the statistics exported by this operand, see Resource usage and
write-pending rate statistics (on page 144).

When you specify variable exg-id, you can narrow the range of external volume
groups whose monitoring data are to be exported. exg-id is an ID of an external
volume group. The colon (:) indicates a range. For example, E1-1:E1-5 indicates
external volume groups from E1-1 to E1-5.
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Operand Description

Ensure that the exg-id value on the left of the colon is smaller than the exg-id value
on the right of the colon. For example, you can specify PhyExLDEV E1-1:E1-5,
but you cannot specify PhyExLDEV E1-5:E1-1. Also, you can specify
PhyExLDEV E1-5:E2-1, but you cannot specify PhyExLDEV E2-1:E1-5.

If exg-id is not specified, the monitoring data of all external volumes will be
exported.

PhyProc [Short| Use this operand when you want to export the following statistics, which are
Long] (VSP 5000 | displayed in the Monitor Performance window:
series)

PhyProc (VSP
Gx00 models and
VSP Fx00
models) When statistics are exported to a ZIP file, the file name will be

PhyProc dat.ZIP. For details on the statistics exported by this operand, see
Resource usage and write-pending rate statistics (on page 144).

= Usage rates of MPs

= (VSP 5000 series) Usage rates of DRRs (data recovery and reconstruction
processors)

(VSP 5000 series) You can use the short or Long option to select the storing
period of the monitoring data to be exported. If you specify short, the exported
file will contain statistics in short range for up to 15 days. If you specify Long, the
exported file will contain statistics in long range for up to six months (for example,
up to 186 days). If neither Short nor Long is specified, statistics in both the short
and long range are exported.

(VSP Gx00 models and VSP Fx00 models) The exported file will contain statistics
for up to 15 days.

PhyProcDetail Use this operand when you want to export the monitoring data of performance
information on each MP unit. When statistics are exported to a ZIP file, the file
name will be PhyProcDetail_dat.ZIP.

PhyMPU Use this operand when you want to export the following statistics, which are
[Short|Long] displayed in the Monitor Performance window:

* Usage rates of access paths between HIEs and ISWs

= Usage rates of access paths between MP units and HIEs
= Usage rates of cache memories

* Size of the allocated cache memories

= Write pending rates

When statistics are exported to a ZIP file, the file name will be PhyMPU_dat.ZIP.
For details on the statistics exported by this operand, see Resource usage and
write-pending rate statistics (on page 144).
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Operand Description

You can use the Short or Long option to select the storing period of the monitoring
data to be exported. If you specify Short, the exported file will contain statistics in
short range for up to 15 days. If you specify Long, the exported file will contain
statistics in long range for up to six months (for example, up to 186 days). If neither
Short nor Long is specified, statistics in both the short and long range are
exported.

PhyCMPK [Short| | Use this operand when you want to export the following statistics, which are
Long] (VSP 5000 | displayed in the Monitor Performancewindow:

series) = Usage rates of access paths between channel adapters and cache memories
* Usage rates of access paths between disk adapters and cache memories

* Usage rates of access paths between MP units and cache switches

* Usage rates of access paths between cache switches and cache memories

= Usage rates of cache memories

= Size of the allocated cache memories

When statistics are exported to a ZIP file, the file name will be
PhyCMPK dat.ZIP. For details on the statistics exported by this operand, see
Resource usage and write-pending rate statistics (on page 144).

You can use the Short or Long option to select the storing period of the
monitoring data to be exported. If you specify short, the exported file will contain
statistics in short range for up to 15 days. If you specify Long, the exported file will
contain statistics in long range for up to six months (for example, up to 186 days).
If neither short nor Long is specified, statistics in both the short and long range
are exported.

PhyMPU (VSP Use this operand when you want to save the following information displayed in the
Gx00 models and | Monitor Performance window to a file:
VSP Fx00

models) * Cache memory usage statistics

* Amount of allocated cache memory
*  Write pending rate

When statistics are exported to a ZIP file, the file name will be PhyMPU dat.zip.
For details on the statistics exported by this operand, see Resource usage and
write-pending rate statistics (on page 144).

The exported file will contain statistics for up to 15 days.
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Operand

Description

PG [[parity-group-
idlexg-id|
Migration-Volume-
group-id): [parity-
group-id|exg-id|
Migration-Volume-
group-id][ ...]
(VSP 5000 series)

Use this operand when you want to export statistics about parity groups, external
volume groups, or migration volume groups which are displayed in the Monitor
Performance window. When statistics are exported to a ZIP file, the file name will
be PG dat.ZzIP. For details on the statistics exported by this operand, see
Resource usage and write-pending rate statistics (on page 144).

When you specify variables parity-group-id, exg-id, or Migration-Volume-group-id
you can narrow the range of parity groups, external volume groups, or migration
volume groups whose monitoring data are to be exported. parity-group-id is a
parity group ID. exg-id is an ID of an external volume group. Migration-Volume-
group-id is a migration volume group ID. You can check to which group each LDEV
belongs in the Logical Devices window. The colon (:) indicates a range. For
example, 1-1:1-5 indicates parity groups from 1-1 to 1-5. E1-1:E1-5 indicates
external volume groups from E1-1 to E1-5. M1-1:M5-1 indicates migration volume
groups from M1-1 to M5-1.

Ensure that the parity-group-id, exg-id, or Migration-Volume-group-id value on the
left of the colon is smaller than the parity-group-id, exg-id, or Migration-Volume-
group-id value on the right of the colon. For example, you can specify

PG 1-1:1-5, but you cannot specify PG 1-5:1-1. Also, you can specify

PG 1-5:2-1, but you cannot specify PG 2-1:1-5.

If the parity group ID is specified only on the right of the colon, all the IDs up to the
ID specified on the right will be selected. If the parity group ID is specified only on
the left of the colon, the ID specified on the left and all the IDs following it will be
selected. If the same ID is specified on both the left and right of the colon, only the
specified parity group ID is selected.

If none of parity-group-id, exg-id, or Migration-Volume-group-id are specified, the
statistics of all parity groups, external volume groups, and migration volume groups
will be exported.

PG [[parity-group-
id|exg-id]: [parity-
group-id|exg-id]
[...J(VSP Gx00
models and VSP
Fx00 models)

Use this operand when you want to export statistics about parity groups or external
volume groups which are displayed in the Monitor Performance window. When
statistics are exported to a ZIP file, the file name will be PG_dat.zIP. For details
on the statistics exported by this operand, see Resource usage and write-pending
rate statistics (on page 144).

When you specify variables parity-group-id, or exg-id you can narrow the range of
parity groups, or external volume groups whose monitoring data are to be
exported. parity-group-id is a parity group ID. exg-id is an ID of an external volume
group. You can check to which group each LDEV belongs in the Logical Devices
window. The colon (:) indicates a range. For example, 1-1:1-5 indicates parity
groups from 1-1 to 1-5. E1-1:E1-5 indicates external volume groups from E1-1 to
E1-5.

Ensure that the parity-group-id, or exg-id value on the left of the colon is smaller
than the parity-group-id, or exg-id value on the right of the colon. For example, you
can specify PG 1-1:1-5, but you cannot specify PG 1-5:1-1. Also, you can
specify PG 1-5:2-1, but you cannot specify PG 2-1:1-5.
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Operand

Description

If the parity group ID is specified only on the right of the colon, all the IDs up to the
ID specified on the right will be selected. If the parity group ID is specified only on
the left of the colon, the ID specified on the left and all the IDs following it will be
selected. If the same ID is specified on both the left and right of the colon, only the
specified parity group ID is selected.

If neither parity-group-id, nor exg-id is specified, the statistics of all parity groups
and external volume groups will be exported.

LDEV [[[parity-
group-id|exg-id|
Migration-Volume-
group-id): [parity-
group-id|exg-id|
Migration-Volume-
group-id]|[ ...] |
internal|virtual]|
(VSP 5000 series)

Use this operand when you want to export statistics about volumes, which are
displayed in the Monitor Performance window. When statistics are exported to a
ZIP file, multiple ZIP files whose names are beginning with LDEV__ will be output.
For details on the statistics exported by this operand, see Port statistics (on

page 154).

When you specify variables parity-group-id, exg-id, or Migration-Volume-group-id
you can narrow the range of parity groups, external volume groups, or migration
volume groups whose monitoring data are to be exported. parity-group-id is a
parity group ID. exg-id is an ID of an external volume group. Migration-volume-
group-id is a migration volume group ID. You can check to which group each LDEV
belongs in the Logical Devices window. The colon (:) indicates a range. For
example, 1-1:1-5 indicates parity groups from 1-1 to 1-5. E1-1:E1-5 indicates
external volume groups from E1-1 to E1-5. M1-1:M5-1 indicates migration volume
groups from M1-1 to M5-1.

Ensure that the parity-group-id, exg-id, or Migration-Volume-group-id value on the
left of the colon is smaller than the parity-group-id, exg-id, or Migration-Volume-
group-id value on the right of the colon. For example, you can specify

LDEV 1-1:1-5, but you cannot specify LDEV 1-5:1-1. Also, you can specify
LDEV 1-5:2-1, but you cannot specify LDEV 2-1:1-5.

If the parity group ID is specified only on the right of the colon, all the IDs up to the
ID specified on the right will be selected. If the parity group ID is specified only on
the left of the colon, the ID specified on the left and all the IDs following it will be
selected. If the same ID is specified on both the left and right of the colon, only the
specified parity group ID is selected.

If internal is specified, you can save statistics about volumes in the parity group. If
virtual is specified, you can save statistics about volumes in the external volume
group or migration volume group.

If none of parity-group-id, exg-id, or Migration-Volume-group-id are specified, the
statistics of all parity groups, external volume groups, and migration volume groups
will be saved to a file.

If none of parity-group-id, exg-id, Migration-Volume-group-id, internal, or virtual is
specified as the LDEV operand, data that can be saved when internal or virtual is
specified is saved.
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Operand Description
One of the following values can be specified:
= parity-group-id, exg-id, or Migration-Volume-group-id
* internal
= virtual
LDEYV [[/parity- Use this operand when you want to export statistics about volumes, which are

group-id|exg-id]:
[parity-group-id||
exg-id][ ...]1
internal|virtual]|
(VSP Gx00
models and VSP
Fx00 models)

displayed in the Monitor Performance window. When statistics are exported to a
ZIP file, multiple ZIP files whose names are beginning with LDEV__ will be output.
For details on the statistics exported by this operand, see Port statistics (on

page 154).

When you specify variables parity-group-id, or exg-id , you can narrow the range of
parity groups, or external volume groups whose monitoring data are to be
exported. parity-group-id is a parity group ID. exg-id is an ID of an external volume
group. You can check to which group each LDEV belongs in the Logical Devices
window. The colon (:) indicates a range. For example, 1-1:1-5 indicates parity
groups from 1-1 to 1-5. E1-1:E1-5 indicates external volume groups from E1-1 to
E1-5.

Ensure that the parity-group-id, or exg-id value on the left of the colon is smaller
than the parity-group-id, or exg-id value on the right of the colon. For example, you
can specify LDEV 1-1:1-5, but you cannot specify LDEV 1-5:1-1. Also, you
can specify LDEV 1-5:2-1, but you cannot specify LDEV 2-1:1-5.

If the parity-group-id is specified only on the right of the colon, all the IDs up to the
ID specified on the right will be selected. If the parity-group-id is specified only on
the left of the colon, the ID specified on the left and all the IDs following it will be
selected. If the same ID is specified on both the left and right of the colon, only the
specified parity-group-id is selected.

If internal is specified, you can save statistics about volumes in the parity group. If
virtual is specified, you can save statistics about volumes in the external volume

group.

If neither parity-group-id, nor exg-id is specified, the statistics of all parity groups
and external volumes will be saved to a file.

If none of parity-group-id, exg-id, internal, or virtual is specified as the LDEV
operand, data that can be saved when internal or virtual is specified is saved.

Either one of the following values can be specified:
= parity-group-id, or exg-id
= internal

= virtual
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Operand

Description

LDEVEachOfCU
[[[LDKC-CU-id]:
[LDKC-CU-id]
[...]] internal|
virtual]

Use this operand when you want to export statistics about volumes which are
displayed in the Monitoring Performance window. By using this operand, you can
export monitoring data about volumes controlled by a particular CU. When
statistics are exported to a ZIP file, multiple ZIP files whose names are beginning
with LDEV_ will be output. For details on the statistics exported by this operand,
see Volumes in parity groups or external volume groups (at volumes controlled by
a particular CU) (on page 152).

When you specify variable LDKC-CU-id, you can narrow the range of LDKC:CUs
that control the volumes whose monitoring data are to be exported. LDKC-CU-id is
an ID of a LDKC:CU. The colon (:) indicates a range. For example, 000:105
indicates LDKC:CUs from 00:00 to 01:05.

Ensure that the LDKC-CU-id value on the left of the colon is smaller than the
LDKC-CU-id value on the right of the colon. For example, you can specify
LDEVEachOfCU 000:105, but you cannot specify LDEVEachOfCU 105:000.

If internal is specified, you can export statistics about volumes in the parity group.
If virtual is specified, you can export statistics about volumes in the external
volume or V-VOL.

If none of LDKC-CU-id, internal, or virtual is specified as the LDEVEachOfCU
operand, data that can be saved when internal or virtual is specified is saved.

Port [[port-name]:
[port-name]][ ...]

Use this operand when you want to export port statistics, which are displayed in
the Monitor Performance window. When statistics are exported in a ZIP file, the
file name will be Port dat.zIP. For details on the statistics exported by this
operand, see Port statistics (on page 154).

When you specify variable port-name, you can specify a range of ports for which
data is saved using the format port-name:port-name. For example, CL3-a:CL3-c
indicates ports from CL3-a to CL3-c.

Ensure that the port-name value on the left of the colon is smaller than the port-
name value on the right of the colon. The smallest port-name value is CL1-A and
the largest port-name value is CL4-r. The following formula illustrates which value
is smaller than which value:

CL1-A<CL1-B<...<CL2-A<CL2-B<...<CL3-a<CL3-b<...<Cl4-a<...<
CL4-r

For example, you can specify Port CL1-C:CL2-A, but you cannot specify
Port CL2-A:CL1-C. Also, you can specify Port CL3-a:CL3-c, but you cannot
specify Port CL3-c:CL3-a.

If port-name is not specified, the monitoring data of all ports will be exported.

MFPort [[port-
name):[port-
name]][ ...] (VSP
5000 series)

Use this operand when you want to save monitoring data for mainframe fibre ports
displayed on the Performance Monitor window. When statistics are exported to a
ZIP file, the file name is MF Port dat.ZzIP. For details on the statistics exported
by this operand, see Port statistics (on page 154).
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Operand

Description

When you specify variable port-name, you can narrow a range of ports for which
data is saved using the format port-name:port-name. For example, C1L.1-
C.01:CL1-C.03 indicates the range from host group #01 of port CL1-C to host
group #03 of port CL1-C.

Ensure that the value on the left of the colon is smaller than the value on the right
of the colon. The smallest port-name value is CL1-A and the largest port-name
value is CL4-r. The following formula illustrates which port-name value is smaller
than which port-name value:

CL1-A<CL1-B<...<CL2-A<CL2-B<...<CL3-a<CL3-b<...<Cl4-ac<...
<CL4-r

For example, you can specify CL1-C:CL2-A, but you cannot specify CL2-A:CL1-C.
Also, you can specify CL3-a:CL3-c, but you cannot specify CL3-c:CL3-a. If port-
name is not specified, the monitoring data of all volumes is exported.

PortWWN [[port-
name]:[port-
namel]l ...]

Use this operand when you want to export statistics about host bus adapters
(WWNs) connected to ports, which are displayed in the Monitor Performance
window. When statistics are exported in a ZIP file, the file name will be
PortWWN dat.ZIP. For details on the statistics exported by this operand, see
Port statistics (on page 154).

When you specify variable port-name, you can narrow a range of ports for which
data is saved using the format port-name:port-name. For example, C1L.3-a:CL3-c
indicates ports from CL3-a to CL3-c.

Ensure that the port-name value on the left of the colon is smaller than the port-
name value on the right of the colon. The smallest port-name value is CL1-A and
the largest port-name value is CL4-r. The following formula illustrates which value
is smaller than which value:

CL1-A<CL1-B<...<CL2-A<CL2-B<...<CL3-a<CL3-b<..<Cl4-a<..<
CL4-r

For example, you can specify PortWWN CL1-C:CL2-3, but you cannot specify
PortWWN CL2-A:CL1-C. Also, you can specify PortWWN CL3-a:CL3-c, but
you cannot specify PortWWN CL3-c:CL3-a.

If port-name is not specified, the monitoring data of all host bus adapters will be
exported.

LU [[port-
name.host-group-
id]:[port-
name.host-group-

idl[ ...]

Use this operand when you want to export statistics about LU paths, which are
displayed in the Monitor Performance window. When statistics are exported in a
ZIP file, the file name will be LU dat.ZzIP. For details on the statistics exported by
this operand, see Volumes (LU) statistics (on page 155).

Chapter 4: Exporting Performance Monitor data

Performance Guide 120



group

Operand

Description

When you specify variable port-name.host-group-id, you can narrow the range of
LU paths whose monitoring data are to be exported. port-name is a port name.
host-group-id is the ID of a host group (that is, a host storage domain). The host
group (host storage domain) ID must be a hexadecimal numeral. The colon (:)
indicates a range. For example, CL.1-C.01:CL1-C. 03 indicates the range from
the host group #01 of the CL1-C port to the host group #03 of the CL1-C port.

Ensure that the value on the left of the colon is smaller than the value on the right
of the colon. The smallest port-name value is CL1-A and the largest port-name
value is CL4-r. The following formula illustrates which port-name value is smaller
than which port-name value:

CL1-A<CL1-B<...<CL2-A<CL2-B<...<CL3-a<CL3-b<...<Cl4-a<...<
CL4-r

For example, you can specify LU CL1-C.01:CL2-A.01, but you cannot specify
LU CL2-A.01:CL1-C.01. Also, you can specify LU CL1-C.01:CL1-C.03, but
you cannot specify LU CL1-C.03:CL1-C.01.

If port-name.host-group-id is not specified, the monitoring data of all LU paths will
be exported.

PPCGWWN
[[monitor-target-
name):[monitor-
target-namel]][ ...]

Use this operand when you want to export statistics about all host bus adapters
connected to ports, which are displayed in the Monitor Performance window.
When statistics are exported in a ZIP file, the file name will be
PPCGWWN_dat.ZIP. For details on the statistics exported by this operand, see All
host bus adapters connected to ports (on page 157).

When you specify variable monitor-target-name, you can narrow the range of
monitoring target groups whose monitoring data are to be exported. monitor-target-
name is the name of an monitoring target group. If the name includes any non-
alphanumeric character, the name must be enclosed by double quotation marks
("). The colon () indicates a range. For example, Grp01:Grp03 indicates a range
of SPM groups from Grp01 to Grp03.

Ensure that the monitor-target-name value on the left of the colon is smaller than
the monitor-target-name value on the right of the colon. Numerals are smaller than
letters and lowercase letters are smaller than uppercase letters. In the following
formulas, values are arranged so that smaller values are on the left and larger
values are on the right:

" 0<1<2<..<9<a<b<..<z<A<B<x..<Z
* cygnus < raid < Cancer < Pisces < RAID < RAID5

If monitor-target-name is not specified, the monitoring data of all host bus adapters
will be exported.
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Operand Description

RemoteCopy Use this operand when you want to export statistics about remote copy operations
of TrueCopy, TrueCopy for Mainframe, and global-active device. By using this
operand, you can export monitoring data about remote copy operations performed
by TC, TCz, and GAD in the whole volumes. When statistics are exported to a ZIP
file, the file name will be RemoteCopy dat.ZzIP. For details on the statistics
exported by this operand, see Remote copy operations by TC/TCz and monitoring
data by GAD (whole volumes) (on page 158).

RCLU [[port- Use this operand when you want to export statistics about remote copy operations
name.host-group- | of TrueCopy and global-active device. By using this operand, you can export
id):[port- monitoring data about remote copy operations performed by TC and GAD at each
name.host-group- | volume (LU). When statistics are exported to a ZIP file, the file name will be

idl -..] RCLU dat.zIP.(VSP 5000 series) Note that this data cannot be obtained from a

mainfame volume. For details on the statistics exported by this operand, see
Remote copy operations by TC and monitoring data by GAD (for each volume
(LU)) (on page 159).

When you specify variable port-name.host-group-id, you can narrow the range of
LU paths whose monitoring data are to be exported, where port-name is a port
name and host-group-id is the ID of a host group. The host group ID must be a
hexadecimal numeral. The colon (:) indicates a range. For example, CL1-
C.01:CL1-C.03 indicates the range from the host group #01 of the CL1-C port to
the host group #03 of the CL1-C port.

Ensure that the value on the left of the colon is smaller than the value on the right
of the colon. The smallest port-name value is CL1-A and the largest port-name
value is CL4-r. The following formula illustrates which port-name value is smaller
than which port-name value:

CL1-A<CL1-B<...<CL2-A<CL2B<...<CL3-a<CL3-b<...<Cl4-a<...<
CL4-r

For example, you can specify RCLU CL1-C.01:CL2-A.01, but you cannot
specify RCLU CL2-A.01:CL1-C.01. Also, you can specify RCLU CL1-
C.01:CL1-C.03, but you cannot specify RCLLU CL1-C.03:CL1-C.01.

If port-name.host-group-id is not specified, the monitoring data of all volumes (LUs)
will be exported.

RCLDEV [[LDKC- | Use this operand when you want to export statistics about remote copy operations
CU-id]:[LDKC-CU- | of TrueCopy, TrueCopy for Mainframe, and global-active device. By using this

idl ---1l operand, you can export monitoring data about remote copy operations performed
by TC, TCz, and GAD at volumes controlled by each CU. When statistics are
exported to a ZIP file, multiple ZIP files whose names are beginning with RCLDEV
will be output. For details on the statistics exported by this operand, see Remote
copy by TC/TCz and monitoring data by GAD (volumes controlled by a particular
CU) (on page 160).
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Operand

Description

When you specify variable LDKC-CU-id, you can narrow the range of LDKC:CUs
that control the volumes whose monitoring data are to be exported. LDKC-CU-id is
an ID of an LDKC:CU. The colon (:) indicates a range. For example, 000:105
indicates LDKC:CUs from 00:00 to 01:05.

Ensure that the LDKC-CU-id value on the left of the colon is smaller than the
LDKC-CU-id value on the right of the colon. For example, you can specify
RCLDEV 000:105, but you cannot specify RCLDEV 105:000.

If LDKC-CU-id is not specified, the monitoring data of all volumes will be exported.

UniversalReplica
tor

Use this operand when you want to export statistics about remote copy operations
of UR and URz. By using this operand, you can export monitoring data about
remote copy operations performed by Universal Replicator and Universal
Replicator for Mainframe in the whole volume. When statistics are exported to a
ZIP file, the file name will be UniversalReplicator.zip. For details on the
statistics exported by this operand, see Remote copy by UR and URz (whole
volumes) (on page 161).

URJNL [[UNL-
group-id]:-[JNL-
group-id]][ ...]

Use this operand when you want to export statistics about remote copy operations
of UR and URz. By using this operand, you can export monitoring data about
remote copy operations performed by Universal Replicatorand Universal
Replicator for Mainframe at each journal. When statistics are exported to a ZIP file,
the file name will be URIJNL dat.ZIP. For details on the statistics exported by this
operand, see Remote copy by UR and URz (at journals) (on page 162).

When you specify variable JNL-group-id, you can narrow the range of journals
whose monitoring data are to be exported. JNL-group-id is a journal number. The
colon (:) indicates a range. For example, 00: 05 indicates journals from 00 to 05.

Ensure that the JNL-group-id value on the left of the colon is smaller than the JNL-
group-id value on the right of the colon. For example, you can specify
URJNL 00:05, but you cannot specify URJNL 05:00.

If JNL-group-id is not specified, the monitoring data of all journal volumes will be
exported.

URLU [[port-
name.host-group-
id]:[port-
name.host-group-

idl -..]

Use this operand when you want to export statistics about remote copy operations
of UR. By using this operand, you can export monitoring data about UR remote
copy operations at each volume (LU). When statistics are exported to a ZIP file,
the file name will be URLU dat.zIP. (VSP 5000 series) Note that this data cannot
be obtained from a mainfame volume. For details on the statistics exported by this
operand, see Remote copy by UR (for each volume (LU)) (on page 164).

When you specify variable port-name.host-group-id, you can narrow the range of
LU paths whose monitoring data are to be exported, where port-name is a port
name and host-group-id is the ID of a host group. The host group ID must be a
hexadecimal numeral. The colon (:) indicates a range. For example, CL1-
C.01:CL1-C.03 indicates the range from the host group #01 of the CL1-C port to
the host group #03 of the CL1-C port.
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Operand

Description

Ensure that the value on the left of the colon is smaller than the value on the right
of the colon. The smallest port-name value is CL1-A and the largest port-name
value is CL4-r. The following formula illustrates which port-name value is smaller
than which port-name value:

CL1-A<CL1-B<...<CL2-A<CL2-B<...<CL3-a<CL3-b<...<Cl4-a<...<
CL4-r

For example, you can specify URLU CL1-C.01:CL2-A.01, but you cannot
specify URLU CL2-A.01:CL1-C.01. Also, you can specify URLU CL1-
C.01:CL1-C.03, but you cannot specify URLU CL1-C.03:CL1-C.01.

If port-name.host-group-id is not specified, the monitoring data of all volumes (LUs)
will be exported.

URLDEV [[LDKC-
CU-id]:[LDKC-CU-
idIl -..]

Use this operand when you want to export statistics about remote copy operations
which of UR and URz. By using this operand, you can export monitoring data
about remote copy operations performed by Universal Replicator and Universal
Replicator for Mainframe at volumes controlled by each CU. When statistics are
exported to a ZIP file, multiple ZIP files whose names are beginning with URLDEV _
will be output. For details on the statistics exported by this operand, see Remote
copy by UR and URz (at volumes controlled by a particular CU) (on page 164).

When you specify variable LDKC-CU-id, you can narrow the range of LDKC:CUs
that control the volumes whose monitoring data are to be exported. LDKC-CU-id is
an ID of an LDKC:CU. The colon (:) indicates a range. For example, 000:105
indicates LDKC:CUs from 00:00 to 01:05.

Ensure that the LDKC-CU-id value on the left of the colon is smaller than the
LDKC-CU-id value on the right of the colon. For example, you can specify
URLDEV 000:105, but you cannot specify URLDEV 105:000.

If LDKC-CU-id is not specified, the monitoring data of all volumes will be exported.

PhyMPPK

Use this operand when you want to export statistics about MP usage rate of each
resource allocated to MP unit in short range. When statistics are exported to a ZIP
file, the filename is PHY MPPK.ZIP. For details on the statistics exported by this
operand, see MP units (VSP 5000 series) (on page 157).

Examples

The following example exports statistics about host bus adapters:

group PortWWN

The following example exports statistics about three ports (CL1-A, CL1-B, and CL1-C):

group Port CL1-A:CL1-C
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The following example exports statistics about six ports (CL1-A to CL1-C, and CL2-A to CL2-
C)

group Port CL1-A:CL1-C CL2-A:CL2-C

The following example exports statistics about the parity group 1-3:

group PG 1-3:1-3

The following example exports statistics about the parity group 1-3 and other parity groups
whose ID is larger than 1-3 (for example, 1-4 and 1-5):

group PG 1-3:

The following example exports statistics about the external volume groups E1-1 to E1-5:

group PG El1-1:E1-5

The following example exports statistics about the parity group 1-3 and other parity groups
whose ID is smaller than 1-3 (for example, 1-1 and 1-2):

group LDEV:1-3

The following example exports statistics about LU paths for the host group (host storage
domain) ID 01 for the port CL1-A:

group LU CL1-A.01:CL1-A.01

shortrange (VSP 5000 series)

Description

Use this subcommand to specify a term of monitoring data to be exported into files. Use this
subcommand when you want to narrow the export-target term within the stored data.

The shortrange subcommand is valid for monitoring data in short range. Short-range
monitoring data appears in the Monitor Performance window when Short-Range is selected
as the storing period.

All the monitoring items are stored in short range. Therefore, you can use the shortrange
subcommand whichever operand you specify to the group subcommand. If you run Export
Tool without specifying the shortrange subcommand, the data stored in the whole
monitoring term will be exported.

The login subcommand must run before the shortrange subcommand runs.

Syntax
shortrange [[yyyyMMddhhmm][{+|-}hhmm)]:[yyyyMMddhhmm][{+|-}hhmm]]
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shortrange (VSP 5000 series)

The value on the left of the colon (:) specifies the starting time of the period. The value on the
right of the colon specifies the ending time of the period. Specify the term within "Short

Range From XXX

To XXX" which is output by the show subcommand.

If no value is specified on the left of the colon, the starting time for collecting monitoring data
is assumed. If no value is specified on the right of the colon, the ending time for collecting
monitoring data is assumed. The starting and ending times for collecting monitoring data are
displayed in the Monitoring Term area in the Monitor Performance window.

Fror: 2013/02/20 [g 17:01 To: 2013/02/20 [ 18:30

Fzm 3/02/19 13:3u|-|2013f02f20 13:30?

Starting time for
collecting statistics

Ending time for
collacting statistics

Operand

Description

yyyyMMddhhmm

yyyyMMdd indicates the year, the month, and the day. hhmm indicates
the hour and the minute.

If yyyyMMddhhmm is omitted on the left of the colon, the starting time
for collecting monitoring data is assumed. If yyyyMMddhhmm is omitted
on the right of the colon, the ending time for collecting monitoring data is
assumed.

To save monitoring data up to the sampling end time, omit
yyyyMMddhhmm on the right of the colon. If you specify
yyyyMMddhhmm on the right of the colon, specify date and time at least
30 minutes earlier than the current time. Otherwise, an Out of range
error may occur.

+hhmm

Adds time (hhmm) to yyyyMMddhhmm if yyyyMMddhhmm is specified.
For example, 201306230000+0130 indicates June 23, 2013. 01:30.

Adds time to the starting time for collecting monitoring data, if
yyyyMMddhhmm is omitted.

-hhmm

Subtracts time (hhmm) from yyyyMMddhhmm if yyyyMMddhhmm is
specified. For example, 201306230000-0130 indicates June 22, 2013.
22:30.

Subtracts time from the ending time for collecting monitoring data, if
yyyyMMddhhmm is omitted.
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Operand Description

If the last two digits of the time on the left or right of the colon (:) are not
a multiple of the sampling interval, the time will automatically be
changed so that the last two digits is a multiple of the sampling interval.
If this change occurs to the time on the left of the colon, the time will be
smaller than the original time. If this change occurs to the time on the
right of the colon, the time will be larger than the original time. The
following are the examples:

* If the time on the left is 10:15, the time on the right is 20:30, and the
sampling interval is 10 minutes:

The time on the left will be changed to 10:10 because the last two
digits of the time are not a multiple of 10 minutes. The time on the
right will remain unchanged because the last two digits of the time
are a multiple of 10 minutes.

* If the time on the left is 10:15, the time on the right is 20:30, and the
sampling interval is 7 minutes:

The time on the left will be changed to 10:14 because the last two
digits of the time are not a multiple of 7 minutes. The time on the
right will be changed to 20:35 because of the same reason.

Examples

The examples below assume that the:

* Starting time for collecting monitoring data is Jan. 1, 2013, 00:00,
* Ending time for collecting monitoring data is Jan. 2, 2013, 00:00.

shortrange 201301010930:201301011730
Export Tool saves monitoring data within the range of Jan. 1, 9:30-17:30.

shortrange 201301010930:
Export Tool saves monitoring data within the range of Jan. 1, 9:30 to Jan. 2, 00:00.

shortrange:201301011730
Export Tool saves monitoring data within the range of Jan. 1, 0:00-17:30.

shortrange +0001:
Export Tool saves monitoring data within the range of Jan. 1, 0:01 to Jan. 2, 00:00.

shortrange -0001:
Export Tool saves monitoring data within the range of Jan. 1, 23:59 to Jan. 2, 00:00.

shortrange:+0001
Export Tool saves monitoring data within the range of Jan. 1, 0:00-00:01.

shortrange:-0001
Export Tool saves monitoring data within the range of Jan. 1, 0:00-23:59.
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shortrange +0101:-0101
Export Tool saves monitoring data within the range of Jan. 1, 1:01-22:59.

shortrange 201301010900+0130:201301011700-0130
Export Tool saves monitoring data within the range of Jan. 1, 10:30-15:30.

shortrange 201301010900-0130:201301011700+0130
Export Tool saves monitoring data within the range of Jan. 1, 7:30-18:30.

shortrange 201301010900-0130:
Export Tool saves monitoring data within the range of Jan. 1, 7:30 to Jan. 2, 00:00.

longrange (VSP 5000 series)

Description

The longrange subcommand is used to specify a monitoring term (time range) for collecting
monitoring data to be exported into files. Use this subcommand when you want to narrow the
export-target term within the stored data.

The longrange subcommand is valid for monitoring data in long range. The monitoring data
in long range is the contents displayed on the Physical tab of the Performance Management
window with selecting longrange as the storing period.

The monitoring items whose data can be stored in long range are limited. The following table
shows the monitoring items to which the longrange subcommand can be applied, and also
shows the operands to export those monitoring items.

Operands of the group

Monitoring Data subcommand
Usage statistics about parity groups PhyPG Long
Usage statistics about volumes PhyLDEV Long
Usage statistics about MPs and data recovery and PhyProc Long

reconstruction processors

Usage statistics about access paths and write PhyMPU Long
pending rate

If you run Export Tool without specifying the 1longrange subcommand, the data stored in the
whole monitoring term will be exported.

The login subcommand must run before the longrange subcommand runs.

Syntax
longrange [[yyyyMMddhhmm][{+|-}ddhhmm]:[yyyyMMddhhmm][{+|-}ddhhmm]]
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Operands

The value on the left of the colon (:) specifies the starting time of the period. The value on the
right of the colon specifies the ending time of the period. Specify the term within "Long
Range From XXX To XXX" which is output by the show subcommand.

If no value is specified on the left of the colon, the starting time for collecting monitoring data
is assumed. If no value is specified on the right of the colon, the ending time for collecting
monitoring data is assumed. The starting and ending times for collecting monitoring data are
displayed in the Monitoring Term area in the Monitor Performance window.

Fror: 2013/02/20 [g 17:01 To: 2013/02/20 [ 18:30

Fzm 3/02/19 13:3u|-|2013f02f20 13:30?

Starting time for Ending time for
collecting statistics collacting statistics
Operand Description

yyyyMMddhhmm | yyyyMMdd indicates the year, the month, and the day. hhmm indicates
the hour and the minute.

If yyyyMMddhhmm is omitted on the left of the colon, the starting time
for collecting monitoring data is assumed. If yyyyMMddhhmm is omitted
on the right of the colon, the ending time for collecting monitoring data
is assumed.

+ddhhmm Adds time (ddhhmm) to yyyyMMddhhmm if yyyyMMddhhmm is
specified. For example, 201301120000+010130 indicates Jan. 13,
2013. 01:30.

Adds time to the starting time for collecting monitoring data, if
yyyyMMddhhmm is omitted.

-ddhhmm Subtracts time (ddhhmm) from yyyyMMddhhmm if yyyyMMddhhmm is
specified. For example, 201301120000-010130 indicates Jan. 10,
2013. 22:30.

Subtracts time from the ending time for collecting monitoring data, if
yyyyMMddhhmm is omitted.

Ensure that mm is 00, 15, 30, or 45. If you do not specify mm in this
way, the value on the left of the colon (:) will be rounded down to one of
the four values. Also, the value on the right of the colon will be rounded
up to one of the four values. For example, if you specify
201301010013:201301010048, the specified value is regarded as
201301010000:201301010100.
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Examples

The examples below assume that:

* the starting time for collecting monitoring data is Jan. 1, 2013, 00:00.
* the ending time for collecting monitoring data is Jan. 2, 2013, 00:00.

longrange 201301010930:201301011730
Export Tool saves monitoring data within the range of Jan. 1, 9:30-17:30.

longrange 201301010930:
Export Tool saves monitoring data within the range of Jan. 1, 9:30 to Jan. 2, 00:00.

longrange:201301011730
Export Tool saves monitoring data within the range of Jan. 1, 0:00-17:30.

longrange +000015:
Export Tool saves monitoring data within the range of Jan. 1, 0:15 to Jan. 2, 00:00.

longrange -000015:
Export Tool saves monitoring data within the range of Jan. 1, 23:45 to Jan. 2, 00:00.

longrange:+000015
Export Tool saves monitoring data within the range of Jan. 1, 0:00-00:15.

longrange:-000015
Export Tool saves monitoring data within the range of Jan. 1, 0:00-23:45.

longrange +000115:-000115
Export Tool saves monitoring data within the range of Jan. 1, 1:15-22:45.

longrange 201301010900+000130:201301011700-000130
Export Tool saves monitoring data within the range of Jan. 1, 10:30-15:30.

longrange 201301010900-000130:201301011700+000130
Export Tool saves monitoring data within the range of Jan. 1, 7:30-18:30.

longrange 201301010900-000130:
Export Tool saves monitoring data within the range of Jan. 1, 7:30 to Jan. 2, 00:00.

range (VSP Gx00 models and VSP Fx00 models)

Description

Use this subcommand to specify a term of monitoring data to be exported into files. Use this
subcommand when you want to narrow the export-target term within the stored data.

You need to log into the storage system with the 1ogin subcommand before the range
subcommand runs.

Syntax
range [[yyyyMMddhhmm][{+|-}hhmm]:[yyyyMMddhhmm][{+|-}hhmm]]
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range (VSP Gx00 models and VSP Fx00 models)

The value on the left of the colon (:) specifies the starting time of the period. The value on the
right of the colon specifies the ending time of the period. Specify the term within "Range
From XXX To XXX" which is output by the show subcommand.

If no value is specified on the left of the colon, the starting time for collecting monitoring data
is assumed. If no value is specified on the right of the colon, the ending time for collecting
monitoring data is assumed. The starting and ending times for collecting monitoring data are
displayed in the Monitoring Term area in the Monitor Performance window.

Fror: 2013/02/20 [g 17:01 To: 2013/02/20 [ 18:30

Fzm 3/02/19 13:3u|-|2013f02f20 13:30?

Starting time for
collecting statistics

Ending time for
collacting statistics

Operand

Description

yyyyMMddhhmm

yyyyMMdd indicates the year, the month, and the day. hhmm indicates
the hour and the minute.

If yyyyMMddhhmm is omitted on the left of the colon, the starting time
for collecting monitoring data is assumed. If yyyyMMddhhmm is omitted
on the right of the colon, the ending time for collecting monitoring data
is assumed.

To save monitoring data up to the sampling end time, omit
yyyyMMddhhmm on the right of the colon. If you specify
yyyyMMddhhmm on the right of the colon, specify date and time at least
30 minutes earlier than the current time. Otherwise, an Out of range
€rror may occur.

+hhmm

Adds time (hhmm) to yyyyMMddhhmm if yyyyMMddhhmm is specified.
For example, 201306230000+0130 indicates June 23, 2013. 01:30.

Adds time to the starting time for collecting monitoring data, if
yyyyMMddhhmm is omitted.

-hhmm

Subtracts time (hhmm) from yyyyMMddhhmm if yyyyMMddhhmm is
specified. For example, 201306230000-0130 indicates June 22, 2013.
22:30.

Subtracts time from the ending time for collecting monitoring data, if
yyyyMMddhhmm is omitted.
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Operand

Description

so that the last two digits is a multiple of the sampling interval. If this
change occurs to the time on the left of the colon, the time will be
smaller than the original time. If this change occurs to the time on the
right of the colon, the time will be larger than the original time. The
following are the examples:

the sampling interval is 10 minutes:

The time on the left will be changed to 10:10 because the last two
digits of the time is not a multiple of 10 minutes. The time on the

a multiple of 10 minutes

the sampling interval is 7 minutes:

The time on the left will be changed to 10:14 because the last two

will be changed to 20:35 because of the same reason.

If the last two digit of the time on the left or right of the colon (:) is not a
multiple of the sampling interval, the time will automatically be changed

* If the time on the left is 10:15, the time on the right is 20:30, and

right will remain unchanged because the last two digits of the time is

* If the time on the left is 10:15, the time on the right is 20:30, and

digits of the time is not a multiple of 7 minutes. The time on the right
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Examples

The following examples assume that:

* The starting time for collecting monitoring data is Jan. 1, 2013, 00:00.

* The ending time for collecting monitoring data is Jan. 2, 2013, 00:00.

range 201301010930:201301011730

Export Tool saves monitoring data within the range of Jan.

range 201301010930:

Export Tool saves monitoring data within the range of Jan.

range:201301011730

Export Tool saves monitoring data within the range of Jan.

range +0001:

Export Tool saves monitoring data within the range of Jan.

range :-0001

Export Tool saves monitoring data within the range of Jan.

range +0101:-0101

Export Tool saves monitoring data within the range of Jan.

range 201301010900+0130:201301011700-0130

Export Tool saves monitoring data within the range of Jan.

range 201301010900-0130:201301011700+0130

Export Tool saves monitoring data within the range of Jan.

range 201301010900-0130:

Export Tool saves monitoring data within the range of Jan.

Description

1, 9:30-17:30.

1, 9:30 to Jan. 2, 00:00.

1, 0:00-17:30.

1, 0:01 to Jan. 2, 00:00.

1, 0:00-23:59.

1, 1:01-22:59.

1, 10:30-15:30.

1, 7:30-18:30.

1, 7:30 to Jan. 2, 00:00.

outpath

The outpath subcommand specifies the directory to which monitoring data will be exported.
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Syntax
outpath [path]

Operands

Operand Description

path Specifies the directory in which files will be saved.

If the directory includes any non-alphanumeric character, the directory
must be enclosed by double quotation marks ("). If you want to specify a
back slash (\) in the character string enclosed by double quotation
marks, repeat the back slash twice. For example, \\ .

If the specified directory does not exist, this subcommand creates a
directory that has the specified name.

If this operand is omitted, the current directory is assumed.

Examples

The following example saves files in the directory C:\Project\out on a Windows computer:

outpath "C:\\Project\\out"

The following example saves files in the out directory in the current directory:

outpath out

option

Description
This subcommand specifies the following:
* whether to compress monitoring data in ZIP files

* whether to overwrite or delete existing files and directories when saving monitoring data in
files

Syntax

option [compress|nocompress] [ask|clear|noclear]
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set

apply

Operands

Operand Description

The two operands below specify whether to compress CSV files into ZIP files. If none of
these operands is specified, compress is assumed.

compress Compresses data in ZIP files. To extract CSV files out of a ZIP file, you
will need to decompress the ZIP file.

nocompress Does not compress data in ZIP files and saves data in CSV files.

The three operands below specify whether to overwrite or delete an existing file or directory
when Export Tool saves files. If none of these operands is specified, ask is assumed.

ask Displays a message that asks whether to delete existing files or
directories.
clear Deletes existing files and directories and then saves monitoring data in
files.
noclear Overwrites existing files and directories.
Example

The following example saves monitoring data in CSV files, not in ZIP files:

option nocompress

Description

The apply subcommand saves monitoring data specified by the group subcommand into
files.

(VSP 5000 series) The 1login subcommand must run before the apply subcommand runs.

(VSP Gx00 models and VSP Fx00 models) You need to log into the storage system with the
login subcommand before the apply subcommand runs.

The apply subcommand does nothing if the group subcommand runs.

The settings made by the group subcommand will be reset when the apply subcommand
finishes.

Syntax
apply
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Description

The set subcommand starts or ends monitoring the storage system (for example, starting or
ending the collection of performance statistics). The set subcommand also specifies the
sampling interval (interval of collecting statistics).

If you want to use the set subcommand, you must use the Llogin subcommand (see login
(on page 102) to log in to the storage system). Ensure that the set subcommand runs
immediately before Export Tool finishes.

Executing the set subcommand generates an error in the following conditions:
= Some other user is being logged onto SVP in Modify mode.

* Maintenance operations are being performed at SVP.

If an error occurs, do the following:

* Check with Device Manager - Storage Navigator and so on, and confirm that all users who
are logged onto the storage system are not in Modify mode. If any user is logged on in
Modify mode, ask the user to switch to View mode.

* Wait until maintenance operations finish at SVP, so that the set subcommand can run.

A a
E Note: Following are notes of the set command.
= Batch files can include script that will run when an error occurs.

=  When the set subcommand starts or ends the monitoring or changes the
sampling interval after the Monitor Performance window is started, the
contents displayed in the Monitor Performance window do not change
automatically in conjunction with the set subcommand operation. To
display the current monitoring status in the Monitor Performance window,
click Refresh on the menu bar of the Device Manager - Storage Navigator
main window.

= If you change the specified sampling interval during a monitoring, the
previously collected monitoring data will be deleted.

Syntax

set [switch={m|off}]

Operands

Operand Description

switch={m|off} | To start monitoring, specify the sampling interval (interval of collecting
statistics) of monitoring data at m. Specify a value between 1 and 15 in
minutes.

(VSP Gx00 models and VSP Fx00 models) m is the sampling interval by
Performance Monitor.
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Operand Description

(VSP 5000 series) The sampling interval in long range is fixed to 15
minutes. m is the sampling interval in short range monitoring by
Performance Monitor.

To end monitoring, specify of f.

If this operand is omitted, the set subcommand does not make settings
for starting or ending monitoring.

Examples
The following command file saves port statistics and then ends monitoring ports:

(VSP 5000 series)

svpip 158.214.135.57

login expusr passwd

show

group Port

short-range 201304010850:201304010910
apply

set switch=off

(VSP Gx00 models and VSP Fx00 models)

ip 158.214.135.57

dkcsn 123456

login expusr passwd

show

group Port

range 200604010850:200604010910
apply

set switch=off

The following command file starts monitoring remote copy operations. The sampling time
interval is 10 minutes:

(VSP 5000 series)

svpip 158.214.135.57 login expusr passwd set switch=10

(VSP Gx00 models and VSP Fx00 models)

ip 158.214.135.57
dkcsn 123456

login expusr passwd
set switch=10
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Java

help

Description
The help subcommand displays the online help for subcommands.

If you want to view the online help, you should create a batch file and a command file that are
exclusively used for displaying the online help. For detailed information, see the following
Example.

Syntax
help

Example

In this example, a command file (cmdHelp. txt) and a batch file (runHelp.bat) are
created in the C: \export directory on a Windows computer:

* Command file (c: \export\cmdHelp.txt):

help

* Batchfile (c: \export\runHelp.bat):

java -classpath "./lib/JSanExportLoader.jar"
-Del.tool . Xmx=536870912 -Dmd.command=cmdHelp.txt

-Dmd. logpath=1log sanproject.getexptool .RIJE1Main<CR+LF>
pause<CR+LE>

In the preceding script, <CR+LF> indicates the end of a command line.
In this example, you must do one of the following to view the online help:
* Double-click runHelp.bat.

* Gotothe c:\export directory atthe command prompt, enter runHelp or
runHelp.bat, and then press Enter.

Description

This command starts Export Tool and exports monitoring data into files. To start Export Tool,
write this Java command in your batch file and then run the batch file.

Syntax

Java-classpathclass-pathrproperty-parameterssanproject.getexptool .RJE1Main
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Operands
Operand Description
class-path Specifies the path to the class file of Export Tool.
The path must be enclosed in double quotation marks (").
property- You can specify the following parameters. At minimum you must
parameters specify -Dmd.command.

= -Dhttp.proxyHost= host-name-of-proxy-host, or -
Dhttp.proxyHost=/P-address-of-proxy-host

Specifies the host name or the IP address of a proxy host. You
must specify this parameter if the computer that runs Export Tool
communicates with SVP through a proxy host.

* -Dhttp.proxyPort=port-number-of-proxy-host

Specifies the port number of a proxy host. You must specify this
parameter if the computer that runs Export Tool communicates with
SVP through a proxy host.

= -Del.tool.Xmx=VM-heap-size-when-ExportTool-starts (bytes)

Specifies the size of memory to be used by JRE when Export Tool
is being run. You must specify this parameter. The memory size
must be 536870912, as shown in the Example below. If an
installed memory size is smaller than the recommended size of the
PC running Device Manager - Storage Navigator, you must install
more memory before executing Export Tool.

If an installed memory size is larger than the recommended
memory size of the PC running Device Manager - Storage
Navigator, you can specify a memory size larger than as shown in
the Example. However, to prevent lowering of execution speed,
you do not set oversized memory size.

* -Dmd.command=path-to-command-file
Specifies the path to the command file
* -Dmd.logpath=path-to-log-file

Specifies the path to log files. A log file will be created whenever
Export Tool runs.

If this parameter is omitted, log files will be saved in the current
directory.

* -Dmd.logfile=name-of-log-file
Specifies the name of the log file.

If this parameter is omitted, log files are named
exportMMddHHmMmss.log. MMddHHmMmss indicates when Export
Tool runs. For example, the log file export0101091010.log contains
log information about the Export Tool execution at Jan. 1, 09:10:10.
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Operand Description

* -Dmd.rmitimeout=timeout(min.)

Specifies the timeout value for communication between Export Tool
and the SVP:

* Default: 20 minutes
*  Minimum: 1 minute
°  Maximum: 1,440 minutes (24 hours)

If a request does not come from Export Tool within the timeout
period, the SVP determines that execution has stopped and
disconnects the session with Export Tool. Therefore, if the machine
on which Export Tool is running is slow, Export Tool sessions may
be disconnected unexpectedly. To prevent this from occurring,
increase the timeout period by entering a larger value in this
parameter.

= -Del.logpath=/og-output-directory-name

Specify the directory to store the log file generated when Export
Tool was downloaded. By default, the current directory is set. The
initial value for the startup batch file is 1og.

* -Del.logfile=log-file-name

Specify the name of the log file generated when Export Tool was
downloaded. By default, 1oaderMMddHHmmss . 1og is set. MM is
the month, dd is the date, and HH is the hour, mm is minutes, and
ss is seconds. When the default name is used, a new log file is
created every time you run Export Tool. As a result, you need to
delete log files regularly. The initial value for the startup batch file is
not specified.

* -Del.mode=startup-mode-of-Export-Tool (all/delete)

Specify the startup mode of Export Tool. The following shows
startup modes and their behavior.

*  Mode: all

Download Export Tool: Yes

Run Export Tool: Yes

Delete temporary directories in the lib directory: Yes
* Mode: delete

Download Export Tool: no

Run Export Tool: no

Delete temporary directories in the lib directory: Yes
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Operand Description

* (VSP Gx00 models and VSP Fx00 models) -Del.dlport=pori-
number-used-when-Export-Tool-is-downloaded

Specifies the port number used when Export Tool is downloaded.
By default, 51099 is set. When you change the port number (port
number key name: RMIClassLoader) of the SVP, you must also
change the port number of this operand.

For settings that are affected by changes of port numbers for the
SVP, see the System Administrator Guide.

* (VSP 5000 series) -Del.security={ignore|verify}

Specify the settings to disable or enable use of the server
verification for the SSL communications.

° ignore: Specifying ignore disables the server verification.

The server verification can be performed, however, even if the
verification cannot be performed, the Export Tool processing will
not be suspended. ignore is set by default.

* verify: Specifying verify enables the server verification.

If this operand is omitted, ignore will be set. If you specify a
character string other than ignore and verify, the following
message appears and the Export Tool processing will be
suspended: Invalid value : "Del.security = nn"

Examples

The following example assumes that the computer running Export Tool communicates with
the SVP through a proxy host. In the following example, the host name of the proxy host is
Jupiter, and the port name of the proxy host is 8080:

java -classpath "./lib/JSanExportLoader.jar"

-Dhttp.proxyHost=Jupiter -Dhttp.proxyPort=8080 -Del.tool.Xmx=536870912
-Dmd . command=command. txt

-Dmd. rmitimeout=20

-Dmd. logpath=1og sanproject.getexptool.RJE1Main <CR+LEF>

In the following example, a log file named export.1log will be created in the log directory
below the current directory when Export Tool runs:

java —classpath "./lib/JSanExportlLoader.jar"
-Del.tool.Xmx=536870912 -Dmd.command=command.txt -Dmd.logfile=export.log
-Dmd. logpath=1og sanproject.getexptool.RJIE1Main<CR+LEF>

In the above script, <CR+LF> indicates the end of a command line.
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Viewing exported files using Export Tool

Export Tool saves the exported monitoring data into text files in CSV (comma-separated
value) format, in which values are delimited by commas. Many spreadsheet applications can
be used to open CSV files.

Export Tool by default saves the CSV text files in compressed (ZIP) files. To use a text editor
or spreadsheet software to view or edit the monitoring data, first decompress the ZIP files to
extract the CSV files. You can also configure Export Tool to save monitoring data in CSV files

instead of ZIP files.

Monitoring data exported by Export Tool

The following table shows the correspondence between the Performance Management
windows and the monitoring data that can be exported by Export Tool. For details on the data
contained in the corresponding ZIP files and CSV files, see the tables indicated in the links in

the Monitoring data column.

The monitoring data shows the average value of sampling interval. The following sampling
intervals can be set in the Edit Monitoring Switch window :

* (VSP 5000 series) The sampling intervals are 1 to 15 minutes and 15 minutes for Short
Range and Long Range, respectively.

= (VSP Gx00 models and VSP Fx00 models) The sampling intervals are 1 to 15 minutes.

GUI operation

Monitoring data

Select Parity Groups from Object list in
Performance Objects field in Monitor
Performance window.

Resource usage and write-pending rate statistics (on

page 144)

Parity group and external volume group statistics (on

page 148)

Select Logical Devices (Base) from Object list in
Performance Objects field in Monitor
Performance window.

Resource usage and write-pending rate statistics (on

page 144)

Statistics for volumes in parity/external volume
groups (on page 149)

Volumes in parity groups or external volume groups
(at volumes controlled by a particular CU) (on

page 152)

Select Logical Devices (TC/TCz/GAD) from
Object list in Performance Objects field in
Monitor Performance window.

Remote copy by TC/TCz and monitoring data by
GAD (volumes controlled by a particular CU) (on

page 160)

Select Logical Devices (UR/URz) from Object
list in Performance Objects field in Monitor
Performance window.

Remote copy by UR and URz (at volumes controlled
by a particular CU) (on page 164)
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Monitoring data exported by Export Tool

GUI operation

Monitoring data

Select Access Path from Object list in
Performance Objects field in Monitor
Performance window. (VSP 5000 series)

Resource usage and write-pending rate statistics (on

page 144)

Select Cache from Object list in Performance
Objects field in Monitor Performance window.

Resource usage and write-pending rate statistics (o

page 144)

>

Select Controller from Object list in Performance
Objects field in Monitor Performance window.

Resource usage and write-pending rate statistics (on

page 144)

MP units (VSP 5000 series) (on page 157) (VSP
5000 series)

Select Fibre Port from Object list in Performance
Objects field in Monitor Performance window.

Port statistics (on page 154)

Select iISCSI Port from Object list in
Performance Objects field in Monitor
Performance window.

Port statistics (on page 154)

Select Mainframe Fibre Port from Object list in
Performance Objects field in Monitor
Performance window. (VSP 5000 series)

Port statistics (on page 154)

Select LUN Base from Object list in
Performance Objects field in Monitor
Performance window.

Volumes (LU) statistics (on page 155)

Select LUN (TC/GAD) from Obiject list in
Performance Objects field in Monitor
Performance window.

Remote copy operations by TC and monitoring data
by GAD (for each volume (LU)) (on page 159)

Select LUN (UR/URz) from Object list in
Performance Objects field in Monitor
Performance window.

Remote copy by UR (for each volume (LU)) (on

page 164)

Select WWN from Object list in Performance
Objects field in Monitor Performance window.

Host bus adapters connected to ports statistics (on

page 155)

All host bus adapters connected to ports (on

page 157)

Select Journal from Object list in Performance
Objects field in Monitor Performance window.

Remote copy by UR and URz (at journals) (on

page 162)

Select Entire Storage System (TC/TCz/GAD)
from Object list in Performance Obijects field in
Monitor Performance window.

Remote copy operations by TC/TCz and monitoring
data by GAD (whole volumes) (on page 158)
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Resource usage and write-pending rate statistics

GUI operation Monitoring data
Select Entire Storage System (UR/URz) from Remote copy by UR and URz (whole volumes) (on
Object list in Performance Objects field in page 161)
Monitor Performance window.

Resource usage and write-pending rate statistics

The following table shows the file names and types of information in the Monitor
Performance window that can be saved to files using Export Tool. These files contain
statistics about resource usage and write pending rates.

ZIP file CSV file Data saved in the file
PhyPG dat.ZIP PHY Long PG.csv and Usage rates for parity groups in long range
PHY Short PG.csv (VSP and short range, respectively (%).
5000 series)

Usage rates for parity groups.
PHY PG.csv (VSP Gx00
models and VSP Fx00 models)

PhyLDEV dat.ZIP |[PHY Long LDEV x-y.cCsv Usage rates for volumes in a parity group in
and PHY Short LDEV x- long range and short range, respectively
y.csv (VSP 5000 series) (%).

PHY LDEV x-y.csv (VSP Usage rates for volumes in a parity group
Gx00 models and VSP Fx00

models)

PHY Short LDEV_SI x- Usage rates for Shadowlmage and
y.csv (VSP 5000 series) Shadowlmage for Mainframe volumes in a

! ' o
PHY LDEV ST xy.csv (VSP parity group in short range (%).

Gx00 models and VSP Fx00 Usage rates for Shadowlmage volumes in a
models) parity group
PhyExG dat.ZzIP PHY ExG Response.csv This file includes the average response time

for the volume groups including external
storage volumes (milliseconds).

PHY ExG Trans.csv This file includes the amount of transferred
data for volume groups including external
storage volumes (KB/s).

PHY ExG_Read_Response.c | This file includes the average read response
sV time for the volume groups including external
storage volumes (milliseconds).
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ZIP file CSV file Data saved in the file

PHY_ExG_Write_Response. | This file includes the average write response
csv time for the volume groups including external
storage volumes (milliseconds).

PHY ExG Read Trans.csv This file includes the amount of read
transferred data for volume groups including
external storage volumes (KB/s).

PHY_ExG_Write_Trans.csv | This file includes the amount of write
transferred data for volume groups including
external storage volumes (KB/s).

PhyEXLDEV_ dat/ PHY ExLDEV_Response x- This file includes the average response time
PHY ExLDEV Respo [y.csv for external storage volumes in the volume
nse.zZIP group x-y (milliseconds).
PhyExLDEV_dat/ PHY ExLDEV_ Trans x- This file includes the amount of data
PHY ExLDEV Trans |y.csv transferred for external storage volumes in
.ZTIP the volume group x-y (KB/s).
PhyEXLDEV_ dat/ PHY ExLDEV_Read Respons | This file includes the average reading
PHY ExLDEV Read |[e_x-y.csv response time for external storage volumes
Response.ZIP in the volume group x-y (milliseconds).
PhyEXLDEV_ dat/ PHY ExLDEV_Write Respon | This file includes the average writing
PHY ExXLDEV Write |se_x-y.csv response time for external storage volumes
_Response.ZIP in the volume group x-y (milliseconds).
PhyEXLDEV dat/ PHY ExLDEV_ Read Trans_x | This file includes the amount of reading data
PHY ExLDEV Read |[-y.csv transferred for external storage volumes in
Trans.ZIP the volume group x-y (KB/s).
PhyExLDEV dat/ PHY ExXLDEV Write Trans | This file includes the amount of writing data
PHY ExLDEV Write [x-y.csv transferred for external storage volumes in
_Trans.ZIP the volume group x-y (KB/s).
PhyProc dat.ZIP |[PHY Long MP.csv Usage rates for MPs in long range (%).
(VSP 5000 series) -
PHY Short MP.csv Usage rates for MPs in short range (%).
PHY Long DRR.csv Usage rates for DRRs (data recovery and

reconstruction processors) in long range.

PHY Short DRR.csv Usage rates for DRRs (data recovery and
reconstruction processors) in short range.

PhyProc _dat.zZIP |PHY MP.csv Usage rates for MPs.
(VSP Gx00 models
and VSP Fx00
models)
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ZIP file

CSV file

Data saved in the file

PhyCMPK dat.ZIP
(VSP 5000 series)

PHY Long CHA CMPK.csv

Usage rates for access paths between
channel adapters and CM packages in long
range.

PHY Long DKA CMPK.csv

Usage rates for CM packages in long range.

PHY Short CHA CMPK.csv

Usage rates for access paths between
channel adapters and CM packages in short
range.

PHY Short DKA CMPK.csv

Usage rates for access paths between disk
adapters and CM packages in short range.

PHY Long MPPCB CMPK.csv

Usage rates for access paths between MP
units and CM packages in long range.

PHY Short MPPCB CMPK.cs
v

Usage rates for access paths between MP
units and CM packages in short range.

PHY Long CMPK Cache.csv

Cache usage rates within CM packages in
long range.

PHY Short CMPK Cache.cs
v

Cache usage rates within CM packages in
short range.

PHY Long Write Pending
Rate.csv

Write pending rates in long range in the
entire system.

PHY Short Write Pending
_Rate.csv

Write pending rates in short range in the
entire system.

PHY Short Cache Usage R
ate.csv

Usage rates for cache memory in the entire
system.

PHY Long Write Pending
Rate z.csv

Write pending rates in long range in each
MP unit.

PHY Short Write Pending
_Rate z.csv

Write pending rates in short range in each
MP unit.

PHY Short Cache Usage R
ate z.csv

Usage rates for cache memory in each MP
unit.

PHY Cache Allocate z.cs
v

The allocated size of the cache memory in
each MP unit (MB).

This value does not correspond with the total
capacity of cache because the value is same
as the allocated size of the cache memory
that is managed by an MP unit.
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Resource usage and write-pending rate statistics

ZIP file

CSV file

Data saved in the file

PhyMPU dat.ZzZIP

(VSP 5000 series)

PHY Long Write Pending
Rate.csv

Write pending rates in long range in the
entire system.

PHY Short Write Pending
_Rate.csv

Write pending rates in short range in the
entire system.

PHY Short Cache Usage R
ate.csv

Usage rates for cache memory in the entire
system.

PHY Long Write Pending
Rate z.csv

Write pending rates in long range in each
MP unit.

PHY Short Write Pending
_Rate z.csv

Write pending rates in short range in each
MP unit.

PHY Short Cache Usage R
ate z.csv

Usage rates for cache memory in each MP
unit.

PHY Cache Allocate z.cs
v

The allocated size of the cache memory in
each MP unit (MB) This value does not
correspond to the total capacity of cache
because the value is the same as the
allocated size of the cache memory that is
managed by an MP unit.

PHY Long HIE ISW.csv

Usage rates of access path between HIE s
and ISWs in long range.

PHY Long MPU HIE.csv

Usage rates of access path between MP
units and HIEs in long range.

PHY Short HIE ISW.csv

Usage rates of access path between HIEs
and ISWs in short range.

PHY Short MPU HIE.csv

Usage rates of access path between MP
units and HIEs in short range.

PhyMPU dat.ZIP
(VSP E990)

(VSP G130, G/F350,
G/F370, GIF700, G/
F900)

PHY Cache Usage Rate.cs
\

Usage rates for cache memory in the entire
system.

PHY Write Pending Rate.
csv

Write pending rates in the entire system.

PHY Cache Usage Rate z.
csv

Usage rates for cache memory in each MP
unit.

PHY Write Pending Rate
Z.Csv

Write pending rates in each MP unit.
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Parity group and external volume group statistics

ZIP file CSV file Data saved in the file

PHY Cache_Allocate_z.cs | The allocated size of the cache memory in
v each MP unit (MB) This value does not
correspond to the total capacity of cache
because the value is the same as the
allocated size of the cache memory that is
managed by an MP unit.

The letters “x-y” in CSV file names indicate a parity group or external volume group.

The letter “z” in CSV file names indicate a name of MP unit.

(VSP 5000 series) Both long range and short range statistics are stored for resource usage and
write pending rates.

(VSP 5000 series) You can select Long-Range or Short-Range from Data Range field in the Monitor
Performance window

Parity group and external volume group statistics

The following table shows the file names and types of information in the Monitor
Performance window that can be exported to files using Export Tool. These files contain
statistics about parity groups and external volume groups.

ZIP file CSV file Data saved in the file
PG_dat.ZIP | PG_IOPS.csv Number of read and write operations per second
PG_TransRate.csv Size of data transferred per second (KB/s)

PG_Read_TransRate.csv | Size of read data transferred per second (KB/s)

PG_Write_TransRate.csv | Size of write data transferred per second (KB/s)

PG_Read IOPS.csv Number of read operations per second

PG_Rnd_Read IOPS.csv | Number of random read operations per second

PG_CFW_Read IOPS.cs | Number of read operations in "cache-fast-write" mode per
v (VSP 5000 series) second

PG_Write_IOPS.csv Number of write operations per second

PG_Seq Write |IOPS.csv | Number of sequential write operations per second

PG_Rnd_Write I0PS.csv | Number of random write operations per second

PG_CFW_Write IOPS.cs | Number of write operations in "cache-fast-write" mode per
v (VSP 5000 series) second

PG_Read Hit.csv Read hit ratio
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Statistics for volumes in parity/external volume groups

ZIP file

CSV file

Data saved in the file

PG_Seq_Read_ Hit.csv

Read hit ratio in sequential access mode

PG_Rnd_Read_Hit.csv

Read hit ratio in random access mode

PG_CFW_Read_Hit.csv
(VSP 5000 series)

Read hit ratio in "cache-fast-write" mode

PG_Write_Hit.csv

Write hit ratio

PG_Seq_Write_Hit.csv

Write hit ratio in sequential access mode

PG_Rnd_Write Hit.csv

Write hit ratio in random access mode

PG_CFW_Write Hit.csv
(VSP 5000 series)

Write hit ratio in "cache-fast-write" mode

PG_BackTrans.csv

Number of data transfer operations between cache memory
and data drives (for example, parity groups or external
volume groups) per second

PG_C2D_Trans.csv

Number of data transfer operations from cache memory and
data drives (for example, parity groups or external volume
groups) per second

PG _D2CS_Trans.csv

Number of data transfer operations from data drives (for
example, parity groups or external volume groups) per
second to cache memory in sequential access mode

PG _D2CR_Trans.csv

Number of data transfer operations from data drives (for
example, parity groups or external volume groups) per
second to cache memory in random access mode

PG_Response.csv

Average response time (microsecond) at parity groups or
external volume groups

PG_Read_Response.csv

Average read response time (microsecond) at parity groups
or external volume groups

PG_Write_Response.csv

Average write response time (microsecond) at parity groups
or external volume groups

Note: The parity group number is output in the column header of each
performance value in these files.

Statistics for volumes in parity/external volume groups

The following table shows the file names and types of information in the Monitor
Performance window that can be exported to files using Export Tool. These files contain
statistics about volumes in parity groups or in external volume groups.

Chapter 4: Exporting Performance Monitor data

Performance Guide 149



Statistics for volumes in parity/external volume groups

ZIP file CSV file Data saved in the file
LDEV_dat/ LDEV_IOPS_x-y.csv Number of read and write operations
LDEV_IOPS.ZIP per second
LDEV_dat/ LDEV_TransRate_x-y.csv Size of data transferred per second

LDEV_TransRate.ZIP

(KB/s)

LDEV_dat/
LDEV_Read_TransRate.ZI
P

LDEV_Read_TransRate x-
y.csv

Size of read data transferred per
second (KB/s)

LDEV_dat/
LDEV_Write_TransRate.Z|
P

LDEV_Write_TransRate_x-
y.csv

Size of write data transferred per
second (KB/s)

LDEV_dat/
LDEV_Read_IOPS.ZIP

LDEV_Read_IOPS_x-y.csv

Number of read operations per second

LDEV_dat/
LDEV_Seq_Read_IOPS.ZI
P

LDEV_Seq_Read IOPS x-
y.Csv

Number of sequential read operations
per second

LDEV_dat/
LDEV_Rnd_Read_IOPS.ZI
P

LDEV_Rnd_Read IOPS x-
y.Csv

Number of random read operations per
second

LDEV_dat/
LDEV_CFW_Read_lIOPS.
ZIP (VSP 5000 series)

LDEV_CFW_Read_IOPS_x-
y.Ccsv

Number of read operations in "cache-
fast-write" mode per second

LDEV_dat/
LDEV_Write_IOPS.ZIP

LDEV_Write_IOPS_x-y.csv

Number of write operations per second

LDEV_dat/
LDEV_Seq_Write I0PS.ZI
P

LDEV_Seq_Write IOPS_ x-
y.csv

Number of sequential write operations
per second

LDEV_dat/
LDEV_Rnd_Write_IOPS.ZI
P

LDEV_Rnd_Write IOPS_x-
y.csv

Number of random write operations per
second

LDEV_dat/
LDEV_CFW_Write_IOPS.Z
IP (VSP 5000 series)

LDEV_CFW_Write_IOPS_x-
y.Ccsv

Number of write operations in "cache-
fast-write" mode per second

LDEV_dat/
LDEV_Read_Hit.ZIP

LDEV_Read_Hit_x-y.csv

Read hit ratio

LDEV_dat/
LDEV_Seq_Read_Hit.ZIP

LDEV_Seq_Read Hit x-y.csv

Read hit ratio in sequential access
mode
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Statistics for volumes in parity/external volume groups

ZIP file

CSV file

Data saved in the file

LDEV_dat/
LDEV_Rnd_Read_Hit.ZIP

LDEV_Rnd_Read_Hit_x-y.csv

Read hit ratio in random access mode

LDEV_dat/
LDEV_CFW_Read_Hit.
ZIP (VSP 5000 series)

LDEV_CFW_Read_Hit_x-y.csv

Read hit ratio in "cache-fast-write"
mode

LDEV_dat/
LDEV_Write_Hit.ZIP

LDEV_Write_Hit_x-y.csv

Write hit ratio

LDEV_dat/
LDEV_Seq_Write_Hit.ZIP

LDEV_Seq_Write Hit_x-y.csv

Write hit ratio in sequential access
mode

LDEV_dat/
LDEV_Rnd_Write_Hit.ZIP

LDEV_Rnd_Write_Hit_x-y.csv

Write hit ratio in random access mode

LDEV_dat/ LDEV_CFW_Write Hit_x-y.csv | Write hit ratio in "cache-fast-write" mode
LDEV_CFW_Write_Hit.ZIP

(VSP 5000 series)

LDEV_dat/ LDEV_BackTrans_x-y.csv Number of data transfer operations

LDEV_BackTrans.ZIP

between cache memory and data drives
(for example, volumes) per second

LDEV_dat/
LDEV_C2D_Trans.ZIP

LDEV_C2D_Trans_x-y.csv

Number of data transfer operations from
cache memory and data drives (for
example, volumes) per second

LDEV_dat/
LDEV_D2CS_Trans.ZIP

LDEV_D2CS_Trans_x-y.csv

Number of data transfer operations from
data drives (for example, volumes) per
second to cache memory in sequential
access mode

LDEV_dat/
LDEV_D2CR_Trans.ZIP

LDEV_D2CR_Trans_x-y.csv

Number of data transfer operations from
data drives (for example, volumes) per
second to cache memory in random
access mode

LDEV_dat/
LDEV_Response.ZIP

LDEV_Response_x-y.csv

Average response time (microseconds)
at volumes

LDEV_dat/
LDEV_Read_Response.Z|
P

LDEV_Read_ Response_x-
y.csv

Average read response time
(microseconds) at volumes

LDEV_dat/
LDEV_Write_Response.ZI
P

LDEV_Write_Response_x-
y.csv

Average write response time
(microseconds) at volumes

Note: The letters "x-y" in CSV filenames indicate a parity group. For example, if the filename is
LDEV_IOPS_1-2.csv, the file contains the 1/O rate for each volume in the parity group 1-2.
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Volumes in parity groups or external volume groups (at volumes controlled by a particular CU)

Volumes in parity groups or external volume groups (at volumes
controlled by a particular CU)

The following table shows the file names and types of information in the Monitor
Performance window that can be exported to files using Export Tool. These files contain
statistics about volumes in parity groups or external volume groups (at volumes controlled by

a particular CU).

ZIP file

CSV file

Data saved in the file

LDEVEachOfCU_dat/
LDEV_Read_TransRate.ZIP

LDEV_Read_TransRatexx.csv

The size of read data transferred
per second (KB/s)

LDEVEachOfCU_dat/
LDEV_Write_TransRate.ZIP

LDEV_Write_TransRatexx.csv

The size of write data transferred
per second (KB/s)

LDEVEachOfCU_dat/
LDEV_Read_Response.ZIP

LDEV_Read_Responsexx.csv

The average read response time
(microseconds) at volumes

LDEVEachOfCU_dat/
LDEV_Write_Response.ZIP

LDEV_Write_Responsexx.csv

The average write response time
(microseconds) at volumes

LDEVEachOfCU_dat/
LDEV_IOPS.ZIP

LDEV_IOPSxx.csv

The number of read and write
operations per second

LDEVEachOfCU_dat/
LDEV_TransRate.ZIP

LDEV_TransRatexx.csv

The size of data transferred per
second (KB/s)

LDEVEachOfCU_dat/
LDEV_Read_|OPS.ZIP

LDEV_Read_IOPSxx.csv

The number of read operations
per second

LDEVEachOfCU_dat/
LDEV_Seq_Read_IOPS.ZIP

LDEV_Seq_Read_IOPSxx.csv

The number of sequential read
operations per second

LDEVEachOfCU_dat/
LDEV_Rnd_Read_IOPS.ZIP

LDEV_Rnd_Read IOPSxx.csv

The number of random read
operations per second

LDEVEachOfCU_dat/
LDEV_CFW_Read_IOPS.ZIP
(VSP 5000 series)

LDEV_CFW_Read_IOPSxx.csv

The number of read operations in
"cache-fast-write" mode per
second

LDEVEachOfCU_dat/
LDEV_Write_IOPS.ZIP

LDEV_Write I0OPSxx.csv

The number of write operations
per second

LDEVEachOfCU_dat/
LDEV_Seq_Write_IOPS.ZIP

LDEV_Seq_Write IOPSxx.csv

The number of sequential write
operations per second

LDEVEachOfCU_dat/
LDEV_Rnd_Write_|OPS.ZIP

LDEV_Rnd_Write_IOPSxx.csv

The number of random write
operations per second

LDEVEachOfCU_dat/
LDEV_CFW_Write IOPS.ZIP
(VSP 5000 series)

LDEV_CFW_Write_IOPSxx.csv

The number of write operations in
"cache-fast-write" mode per
second

Chapter 4: Exporting Performance Monitor data

Performance Guide

152



Volumes in parity groups or external volume groups (at volumes controlled by a particular CU)

ZIP file

CSV file

Data saved in the file

LDEVEachOfCU_dat/
LDEV_Read_Hit.ZIP

LDEV_Read_Hitxx.csv

The read hit ratio

LDEVEachOfCU_dat/
LDEV_Seq_Read_Hit.ZIP

LDEV_Seq_Read_Hitxx.csv

The read hit ratio in sequential
access mode

LDEVEachOfCU_dat/
LDEV_Rnd_Read_Hit.ZIP

LDEV_Rnd_Read_Hitxx.csv

The read hit ratio in random
access mode

LDEVEachOfCU_dat/
LDEV_CFW_Read_Hit.ZIP
(VSP 5000 series)

LDEV_CFW_Read_Hitxx.csv

The read hit ratio in "cache-fast-
write" mode

LDEVEachOfCU_dat/
LDEV_Write_Hit.ZIP

LDEV_Write_Hitxx.csv

The write hit ratio

LDEVEachOfCU_dat/
LDEV_Seq_Write_Hit.ZIP

LDEV_Seq_Write Hitxx.csv

The write hit ratio in sequential
access mode

LDEVEachOfCU_dat/
LDEV_Rnd_Write_Hit.ZIP

LDEV_Rnd_Write_Hitxx.csv

The write hit ratio in random
access mode

LDEVEachOfCU_dat/
LDEV_CFW_Write_Hit.ZIP
(VSP 5000 series)

LDEV_CFW_Write_Hitxx.csv

The write hit ratio in "cache-fast-
write" mode

LDEVEachOfCU_dat/
LDEV_BackTrans.ZIP

LDEV_BackTransxx.csv

The number of data transfer
operations per second between
cache memories and data drives
(for example, volumes)

LDEVEachOfCU_dat/
LDEV_C2D_Trans.ZIP

LDEV_C2D_Transxx.csv

The number of data transfer
operations per second from
cache memories and data drives
(for example, volumes)

LDEVEachOfCU_dat/
LDEV_D2CS_Trans.ZIP

LDEV_D2CS_Transxx.csv

The number of data transfer
operations per second from data
drives (for example, volumes) to
cache memories in sequential
access mode

LDEVEachOfCU_dat/
LDEV_D2CR_Trans.ZIP

LDEV_D2CR_Transxx.csv

The number of data transfer
operations per second from data
drives (for example, volumes) to
cache memories in random
access mode

LDEVEachOfCU_dat/
LDEV_Response.ZIP

LDEV_Responsexx.csv

The average response time
(microseconds) at volumes
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Port statistics

ZIP file CSV file Data saved in the file

Note: The letters "xx" in CSV filenames indicate a CU number. For example, if the filename is
LDEV_IOPS 10.csv, the file contains the I/O rate (per second) of the volumes controlled by the CU
whose image number is 10.

Port statistics
The following table shows the file names and types of information in the Monitor

Performance window that can be exported to files using Export Tool. These files contain
statistics about ports.

Files with statistics about ports

ZIP file CSV file Data saved in the file
Port_dat.ZI | Port IOPS.csv The number of read and write operations per second at Target
P ports
Port_ KBPS.csv The size of data transferred per second at Target ports (KB/s)
Port_Response.csv The average response time (microseconds) at Target ports

Port_Initiator_IOPS.csv | The number of read and write operations per second at
Initiator port

Port_Initiator_ KBPS.csv | The size of data transferred per second at Initiator port (KB/s)

Port_Initiator_Response. | The average response time (microseconds) at Initiator port
csv

Files with statistics about mainframe ports (VSP 5000 series)

ZIP file CSV file Data saved in the file
MF_Port_d | MF_Port_IOPS.csv The number of read and write operations per second
at.ZIP measured at every port

MF_Port_Response.csv | Response time per port (in microseconds)

MF_Port_Read_Write_K | Read/write data transfer amount per port (in KB/s)
BPS.csv

MF_Port_Read_KBPS.c | Read data transfer amount per port (in KB/s)
sV

MF_Port_Write_ KBPS.cs | Write data transfer amount per port (in KB/s)
v
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Host bus adapters connected to ports statistics

ZIP file

CSV file

Data saved in the file

MF_Port_Avr_CMR.csv

Average CMR processing time (in microseconds)

MF_Port_Avr_Disconnec
tTime.csv

Average disconnection time (in microseconds)

MF_Port_Avr_ConnectTi
me.csv

Average connection time (in microseconds)

MF_Port_Avr_OpenExch
ange.csv

Number of open exchanges per second

Host bus adapters connected to ports statistics

The following table shows the file names and types of information in the Monitor
Performance window that can be exported to files using Export Tool. These files contain
statistics about host bus adapters connected to ports.

ZIP file

CSV file

Data saved in the file

PortWWN_dat.Z

PortWWN_xx_IOPS.csv | The I/O rate (that is, the number of read and write

IP operations per second) for HBAs that are connected to a
port
PortWWN_xx_KBPS.csv | The size of data transferred per second (KB/s) between
a port and the HBAs connected to that port
PortWWN_xx_Response | The average response time (microseconds) between a
.csv port and the HBAs connected to that port
Notes:

= The letters "xx" in CSV filenames indicate a port name. For example, if the filename is
PortWWN 1A IOPS.csv, the file contains the I/O rate for each host bus adapter connected to the
CL1-A port.

= |[f files are exported to a Windows computer, CSV filenames may end with numbers (for example,
PortWWN 1A IOPS-1.csv and PortWWN la IOPS-2.csv).

Volumes (LU) statistics

The following table shows the file names and types of information in the Monitor
Performance window that can be exported to files using Export Tool. These files contain
statistics about volumes (LUs).
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Volumes (LU) statistics

ZIP file

CSV file

Data saved in the file

LU_dat.ZI
P

LU _IOPS.csv

The number of read and write operations per second

LU_TransRate.csv

The size of data transferred per second (KB/s)

LU_Read_TransRate.
csv

The size of read data transferred per second (KB/s)

LU_Write_TransRate.
csv

The size of write data transferred per second (KB/s)

LU Read_Response.
csv

The average read response time (microseconds)

LU_Write_Response.
csv

The average write response time (microseconds)

LU _Seq_Read IOPS.

Ccsv

The number of sequential read operations per second

LU_Rnd_Read_IOPS.

Ccsv

The number of random read operations per second

LU_Seq_Write_IOPS.
csv

The number of sequential write operations per second

LU_Rnd_Write_IOPS.

Ccsv

The number of random write operations per second

LU_Seq_Read_Hit.cs
v

The read hit ratio in sequential access mode

LU_Rnd_Read_Hit.cs
\'

The read hit ratio in random access mode

LU _Seq_ Write Hit.cs
v

The write hit ratio in sequential access mode

LU_Rnd_Write_Hit.cs
v

The write hit ratio in random access mode

LU _C2D_Trans.csv

The number of data transfer operations per second from cache
memories to data drives (for example, LUs)

LU D2CS_Trans.csv

The number of data transfer operations per second from data
drives (for example, LUs) to cache memories in sequential access
mode

LU D2CR_Trans.csv

The number of data transfer operations per second from data
drives (for example, LUs) to cache memories in random access
mode

LU_Response.csv

The average response time (microseconds) at volumes (LUs)
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All host bus adapters connected to ports

All host bus adapters connected to ports

The following table shows the file names and types of information in the Monitor
Performance window that can be exported to files using Export Tool. These files contain
statistics about all host bus adapters connected to ports.

ZIP file

CSV file

Data saved in the file

PPCGWWN_dat
ZIP

PPCGWWN_xx_IOPS.csv

I/O rate (that is, the number of read and write
operations per second) for HBAs belonging to
an SPM group

PPCGWWN_xx_KBPS.csv

Transfer rate (KB/s) for HBAs belonging to an
SPM group

PPCGWWN_xx Response.csv

Average response time (microseconds) for
HBAs belonging to an SPM group

PPCGWWN_NotGrouped_ |OPS.
csv

I/O rate (that is, the number of read and write
operations per second) for HBAs that do not
belong to any SPM group

PPCGWWN _NotGrouped KBPS.
csv

Transfer rate (KB/s) for HBAs that do not belong
to any SPM group

PPCGWWN_NotGrouped_Respo
nse.csv

Average response time (microseconds), for
HBAs that do not belong to any SPM group

Notes:

* The letters "xx" in CSV filenames indicate the name of an SPM group.

= [f files are exported to a Windows computer, CSV filenames may end with numbers (for example,
PPCGWWN mygroup IOPS-1.csv and PPCGWWN MyGroup IOPS-2. csv).

MP units (VSP 5000 series)

The following table shows the file names and types of information in the Monitor
Performance window that can be exported to files using Export Tool. The file contains
statistics about usage rates of MPs.
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Remote copy operations by TC/TCz and monitoring data by GAD (whole volumes)

ZIP file CSV file Data saved in the file

PhyProcDetail_dat. | PHY_MPU_x. | The MP usage rate of each resource allocated to MP units in
ZIP y.Csv short range is output in the following formats:

* Performance information of LDEVs

Kernel-type *;LDEV;LDEV-number;Usage-rate
* Performance information of journals

Kernel-type *;JNLG; Journal-number;Usage-rates
* Performance information of external volumes

Kernel-type *;ExG;External-volume-group-number;Usage-
rate

You can view up to 100 of the most used items in order of use.

Caution: Use performance information as a guide to identify

resources that greatly increase the MP usage rate. Adding the
performance items together does not equal the total estimated
capacity of the MPs. Likewise, this performance information is
not appropriate to estimate the usage of a particular resource.

* The kernel type is any one of the following types:

Open-Target, Open-Initiator, Open-External, MF-Target, MF-External, BackEnd, or System.

Remote copy operations by TC/TCz and monitoring data by GAD
(whole volumes)

The following table shows the file names and types of information on the Usage Monitor tab
in the TC, TCz, and GAD window that can be exported to files using Export Tool. These files
contain statistics about remote copy operations (whole volumes) by TrueCopy, TrueCopy for
Mainframe, and global-active device.

ZIP file CSV file Data saved in the file

RemoteCopy_dat.Z | RemoteCopy.c | The following data in the whole volumes are saved:
IP SV * The total number of remote I/Os (read and write operations)
* The total number of remote write 1/Os

* The number of errors that occur during remote 1/0

* The number of initial copy remote I/Os

= The average response time (milliseconds) for initial copy

* The average transfer rate (KB/s) for initial copy remote 1/Os

* The number of update copy remote I/Os
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Remote copy operations by TC and monitoring data by GAD (for each volume (LU))

ZIP file

CSV file

Data saved in the file

pairs)

* The average transfer rate (KB/s) for update copy remote 1/Os
* The average response time (milliseconds) for update copy

= The percentage of completion of copy operations (for
example, number of synchronized pairs / total number of

* The number of tracks that have not yet been copied by the
initial copy or resync copy operation

Remote copy operations by TC and monitoring data by GAD (for each
volume (LU))

The following table shows the file names and types of information on the Usage Monitor tab
in the TC and GAD window that can be exported to files using Export Tool. These files
contain statistics about remote copy operations (for each volume (LU)) by TrueCopy and
global-active device. (VSP 5000 series) Note that this data cannot be obtained from a
mainfame volume.

ZIP file

CSV file

Data saved in the file

RCLU_dat.zZI
P

RCLU_AIl_RIO.csv

The total number of remote I/Os (read and write
operations)

RCLU_AII_Write.csv

The total number of remote write 1/0Os

RCLU_RIO_Error.csv

The number of errors that occur during remote
I/0

RCLU_Initial_Copy_RIO.csv

The number of initial copy remote 1/Os

RCLU_Initial_Copy_Transfer.csv

The average transfer rate (KB/s) for initial copy
remote 1/Os

RCLU_Initial_Copy_Response.csv

The average response time (milliseconds) for
the initial copy of each volume (LU)

RCLU_Update_Copy_RIO.csv

The number of update copy remote I/Os

RCLU_Update_Copy_Transfer.csv

The average transfer rate (KB/s) for update copy
remote I/Os

RCLU_Update Copy_Response.csv

The average response time (milliseconds) for
the update copy of each volume (LU)

RCLU_Pair_Synchronized.csv

The percentage of completion of copy
operations (for example, number of
synchronized pairs / total number of pairs)
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Remote copy by TC/TCz and monitoring data by GAD (volumes controlled by a particular CU)

ZIP file CSV file

Data saved in the file

RCLU_Out_of Tracks.csv

The number of tracks that have not yet been

copied by the initial copy or resync copy

operation

Remote copy by TC/TCz and monitoring data by GAD (volumes
controlled by a particular CU)

The following table shows the file names and types of information on the Usage Monitor tab
in the TC, TCz, and GAD window that can be exported to files using Export Tool. These files
contain statistics about remote copy operations (volumes controlled by a particular CU) by

TrueCopy, TrueCopy for Mainframe, and global-active device.

ZIP file

CSV file

Data saved in the file

RCLDEV_dat/RCLDEV_AII_RIO.ZIP

RCLDEV_AIl_RIO_xx.csv

The total number of
remote 1/Os (read and
write operations)

RCLDEV_dat/
RCLDEV_All_Write.ZIP

RCLDEV_All_Write_xx.csv

The total number of
remote write [/Os

RCLDEV_dat/
RCLDEV_RIO_Error.ZIP

RCLDEV_RIO_Error_xx.csv

The number of errors
that occur during
remote 1/O

RCLDEV_dat/
RCLDEV_Initial_Copy_RIO.ZIP

RCLDEV_Initial_Copy_RIO_xx.csv

The number of initial
copy remote 1/Os

RCLDEV_dat/
RCLDEV_Initial_Copy_Transfer.ZIP

RCLDEV _Initial_Copy_Transfer_xx.cs
v

The average transfer
rate (KB/s) for initial
copy remote 1/Os

RCLDEV_dat/
RCLDEV_Initial_Copy_Response.Z|
P

RCLDEV _Initial_Copy_Response_xx.c
sV

The average response
time (milliseconds) for
initial copy at volumes

RCLDEV_dat/
RCLDEV_Update_Copy_RIO.ZIP

RCLDEV_Update_Copy_RIO_xx.csv

The number of update
copy remote 1/Os

RCLDEV_dat/
RCLDEV_Update_Copy_Transfer.ZI
P

RCLDEV_Update_Copy_Transfer_xx.c
sV

The average transfer
rate (KB/s) for update
copy remote 1/Os

RCLDEV_dat/
RCLDEV_Update_Copy_Response.
ZIP

RCLDEV_Update_Copy_Response_xx
.Csv

The average response
time (milliseconds) for
the update copy at
volumes
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Remote copy by UR and URz (whole volumes)

ZIP file

CSV file Data saved in the file

RCLDEV_dat/ RCLDEV_Pair_Synchronized_xx.csv The percentage of

RCLDEV_Pair_Synchronized.ZIP

completion of copy
operations (for
example, number of
synchronized pairs /
total number of pairs)

RCLDEV_dat/ RCLDEV_Out_of Tracks_ xx.csv The number of tracks

RCLDEV_Out_of Tracks.ZIP

that have not yet been
copied by the initial
copy or Resync copy
operation

Note:

= The letters "xx" in CSV filenames indicate a CU number. For example, if the filename is
RCLDEV_All RIO 10.csv, the file contains the total number of remote 1/Os of the volumes
controlled by the CU whose image number is 10.

Remote copy by UR and URz (whole volumes)

The following table shows the file names and types of information on the Usage Monitor tab
in the UR and URz window that can be exported to files using Export Tool. These files contain
statistics about remote copy operations (whole volumes) by Universal Replicator and
Universal Replicator for Mainframe.

ZIP file CSV file

Data saved in the file

UniversalReplicator_ | UniversalReplicator.
dat.zip csv

The following data in the whole volumes are saved:

= The number of write I/Os per second

* The amount of data that are written per second (KB/s)
= The initial copy hit rate (percent)

= The average transfer rate (KB/s) for initial copy
operations

* The number of asynchronous remote I/Os per second
at the primary storage system*

* The number of journals at the primary storage system*

* The average transfer rate (KB/s) for journals in the
primary storage system*

* The remote I/O average response time (milliseconds)
on the primary storage system*
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ZIP file

CSV file

Data saved in the file

system*

* The number of asynchronous remote I/Os per second
at the secondary storage system*

* The number of journals at the secondary storage

* The average transfer rate (KB/s) for journals in the
secondary storage system*

* The remote I/O average response time (milliseconds)
on the secondary storage system*

* Includes the monitoring data at the time of executing initial copy.

Remote copy by UR and URz (at journals)

The following table shows the file names and types of information on the Usage Monitor tab
in the UR and URz window that can be exported to files using Export Tool. These files contain
statistics about remote copy operations (at journals) by Universal Replicator and Universal
Replicator for Mainframe.

ZIP file CSV file Data saved in the file
URJNL_dat. | URJINL_Write_Record.csv The number of write 1/0Os from the host to
ZIP the P-VOL per second

URJNL_Write_Transfer.csv

The average transfer rate (KB/sec) of
data transferred from the primary storage
system

URJNL_ Initial_Copy_Hit.csv

The cache hit rate (percent) of the P-VOL
during initial copy

URJNL_ Initial_Copy_Transfer.csv

The average transfer rate (KB/sec) for
data transferred from the primary storage
system during initial copy

URJNL_M-JNL_Asynchronous_RIO.csv

The number of asynchronous remote
I/Os* that the primary storage system
receives from the secondary storage
system per second

URJNL_M-JNL_Asynchronous_Journal.csv

The total number* of journal data
transferred from the primary storage
system
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Remote copy by UR and URz (at journals)

ZIP file

CSV file

Data saved in the file

URJNL_M-
JNL_Asynchronous_Copy_ Transfer.csv

The average transfer rate* (KB/sec) of
journal data transferred from ports used
by UR and URz in the primary storage
system

URJNL_M-
JNL_Asynchronous_Copy_ Response.csv

The average time (average RIO response
time)* (milliseconds) after the primary
storage system receives asynchronous
remote 1/Os until the primary storage
system responds to the secondary
storage system

URJNL_R-JNL_Asynchronous_RIO.csv

The total number* of asynchronous
remote 1/Os from the secondary storage
system

URJNL_R-JNL_Asynchronous_Journal.csv

The total number* of journal data
received in the secondary storage system

URJNL_R-
JNL_Asynchronous_Copy_Transfer.csv

The average transfer rate* (KB/sec) for
journal data received in the secondary
storage system

URJNL_R-
JNL_Asynchronous_Copy_Response.csv

The average time (average RIO response
time)* (milliseconds) after the secondary
storage system sends asynchronous
remote 1/Os until the secondary storage
system receives responses from the
primary storage system

URJNL_M-JNL_Data_Used_Rate.csv

Data usage rate (percent) in an area
where journal data of the primary storage
system is stored

URJNL_M-
JNL_Meta_Data_Used_Rate.csv

Metadata usage rate (percent) in an area
where journal data of the primary storage
system is stored

URJNL_R-JNL_Data_Used_Rate.csv

Data usage rate (percent) in an area
where journal data of the secondary
storage system is stored

URJNL_R-JNL_Meta_Data_Used Rate.csv

Metadata usage rate (percent) in an area
where journal data of the secondary
storage system is stored

* Monitoring data during initial copy is included.
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Remote copy by UR (for each volume (LU))

The following table shows the file names and types of information on the Usage Monitor tab
in the UR window that can be exported to files using Export Tool. These files contain statistics
about remote copy operations (for each volume (LU)) by Universal Replicator. (VSP 5000
series) Note that this data cannot be obtained from a mainfame volume.

ZIP file

CSV file

Data saved in the file

URLU_dat.ZIP | URLU_Read_Record.csv

The number of read 1/Os from the host to the P-
VOL per second

URLU_Read_Hit.csv

The cash hit rate when the host reads data from
the P-VOL

URLU_Write_Record.csv

The number of write 1/0Os from the host to the P-
VOL per second

URLU_Write_Hit.csv

The cash hit rate when the host writes data to the
P-VOL

URLU_Read_Transfer.csv

The average transfer rate (KB/sec) for data
transferred when the host reads data from the P-
VOL

URLU_Write_Transfer.csv

The average transfer rate (KB/sec) for data
transferred when the host writes data to the P-VOL

URLU_Initial_Copy_Hit.csv

The cache hit rate (percent) of the P-VOL during
initial copy

URLU_Initial_Copy_Transfer.csv

The average transfer rate (KB/sec) for data
transferred from the primary storage system during
initial copy

Remote copy by UR and URz (at volumes controlled by a particular

CU)

The following table shows the file names and types of information on the Usage Monitor tab
in the UR and URz window that can be exported to files using Export Tool. These files contain
statistics about remote copy operations (at volumes controlled by a particular CU) by
Universal Replicator and Universal Replicator for Mainframe.

ZIP file

CSV file Data saved in the file

URLDEV_dat/

URLDEV_Read_Record.ZIP

URLDEV_Read_Record_xx.csv | The number of read 1/Os from the

host to the P-VOL per second for
a volume with CU number xx
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ZIP file

CSV file

Data saved in the file

URLDEV_dat/
URLDEV_Read_Hit.ZIP

URLDEV_Read_Hit_xx.csv

The cache hit rate when the host
reads data from the P-VOL for a
volume with CU number xx

URLDEV_dat/
URLDEV_Write_Record.ZIP

URLDEV_Write_Record_xx.csv

The number of write 1/Os from the
host to the P-VOL per second for
a volume with CU number xx

URLDEV_dat/
URLDEV_Write_Hit.ZIP

URLDEV_Write_Hit_xx.csv

The cache hit rate when the host
writes data to the P-VOL for a
volume with CU number xx

URLDEV_dat/
URLDEV_Read_Transfer.ZIP

URLDEV_Read_Transfer_xx.csv

The average transfer rate (KB/
sec) for data transferred when the
host reads data from the P-VOL
for a volume with CU number xx

URLDEV_dat/
URLDEV_Write_Transfer.ZIP

URLDEV_Write_Transfer_xx.csv

The average transfer rate (KB/
sec) for data transferred when the
host writes data to the P-VOL for
a volume with CU number xx

URLDEV_dat/
URLDEV_Initial_Copy_Hit.ZIP

URLDEV _Initial_Copy_Hit_xx.csv

The cache hit rate of the P-VOL

for initial copy (percent), for each
volume identified by CU number
XX

URLDEV_dat/
URLDEV_Initial_Copy_Transfe
r.ZIP

URLDEV_Initial_Copy_Transfer_
XX.CSV

The average transfer rate (KB/
sec) for data transferred from the
primary storage system during
initial copy for a volume with CU
number xx

Note: The letters "xx" in CSV filenames indicate a CU number. For example, if the filename is
URLDEV_Read Record 10.csv, the file contains the number of read I/Os (per second) of the

volumes controlled by the CU whose image number is 10.

Causes of invalid monitoring data

If the value of monitoring data in CSV files is less than 0 (zero), consider the following

causes:
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Causes of invalid monitoring data

Invalid values of
monitoring data Probable causes

The monitoring data in | The value (-1) indicates that Performance Monitor failed to obtain monitoring
the CSV file includes data. Probable reasons are:

(-1). .

Performance Monitor attempted to obtain statistics when an operation for
restarting the storage system is in progress.

* Performance Monitor attempted to obtain statistics when a heavy workload
is imposed on the storage system.

= There is no volume in a parity group.

= Just after the CUs to be monitored were added, Export Tool failed to save
files that contain monitoring data for all volumes or journal volumes used
by remote copy software (TC, TCz, UR, URz) and GAD. For details about
the files, see Remote copy operations by TC/TCz and monitoring data by
GAD (whole volumes) (on page 158), Remote copy by UR and URz (whole
volumes) (on page 161), and Remote copy by UR and URz (at journals)

(on page 162).

= (VSP 5000 series) If no CU is specified as a monitoring target, the value
(-1) is displayed as the monitoring data.

= (VSP 5000 series) If Disable is selected to stop monitoring in the
Monitoring Switch field on the Monitoring Options window and longrange
is specified as the sampling interval, the monitoring data for the period
when Performance Monitor stops monitoring is (-1).

= (VSP 5000 series) If you added the CU during monitoring, specified
longrange as the sampling interval, and collected monitoring data, the
value (-1) is displayed as the monitoring data before the CU was added.

= (VSP 5000 series) If the CU number is not the monitoring target object,
Performance Monitor cannot obtain monitoring data from the CU. However,
when the RemoteCopy, Universal Replicator, or URJNL operand is
specified for the group subcommand, the value (-1) is not displayed as the
monitoring data even if the CU number is not the monitoring target object.
In that case, data on the monitored CU is added up and output to the CSV
file.

= (VSP 5000 series) If all CU numbers are not the monitoring target, the
value (0) is displayed as the monitoring data.

= (VSP 5000 series) If the mainframe host runs a command to clear usage
information, the monitoring data counter is cleared. As a result, the
monitoring data at that point becomes disabled, and the value (-1) displays
as the monitoring data.

= (VSP E990, VSP G130, G/F350, G/F370, G/F700, G/F900) Performance
Monitor could not obtain monitoring data due to a real-time virus scan by a
virus detection program installed on the SVP. Exclude the Device Manager
- Storage Navigator installation directory from the real-time virus scan
target. For more information, see the System Administrator Guide.

Chapter 4: Exporting Performance Monitor data

Performance Guide 166



Causes of invalid monitoring data

Invalid values of
monitoring data

Probable causes

The monitoring data in
the CSV file includes

(-3).

The value (-3) indicates that Performance Monitor failed to obtain monitoring
data for the following reason:

If IOPS is 0 (zero), the Response Time that is included in the monitoring data
for LUs, LDEVSs, ports, WWNSs, or external volumes is (-3). Because IOPS is 0
(zero), the average response time becomes invalid.

The monitoring data in
the CSV file includes

(-4).

The value (-4) indicates that Performance Monitor failed to obtain monitoring
data for the following reason:

If the period for the monitoring data that is specified with Export Tool does not
match the collecting period for monitoring data, Export Tool cannot collect the
monitoring data. If data of SVP is updated while the monitoring data is being
collected, the collected monitoring data near the collection start time is (-4).

The monitoring data in
the CSV file includes
"—5".

When the CU number is not the monitoring target object, Performance Monitor
cannot obtain monitoring data from the CU.

If the PG, LDEYV, LU, RCLU, RCLDEV, URLU, or URLDEYV operand is
specified, the value of the monitoring data is "-5". To solve this problem,
specify the CU as the monitoring target object by using the Monitoring
Options window of Performance Monitor (not by using Export Tool).

If the RemoteCopy, Universal Replicator, or URJNL operand is specified, the
value "-5" is not output in the monitoring data though the CU number is not the
monitoring target object. In this case, data on monitored CUs are summed up
and output into the CSV file.
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Chapter 5: Server Priority Manager operations

This chapter describes and provides instructions for managing host 1/O activity using Hitachi
Server Priority Manager.

Overview of Server Priority Manager

Server Priority Manager (SPM) allows you to set upper limits of the number of accesses from
the server to storage system as well as the amount of data transfer. The upper limits are
automatically disabled when the traffic between the server and storage system drops to user-
defined levels. Server Priority Manager supports Fibre Channel and iSCSI ports connected to
open-systems hosts.

By using Server Priority Manager, you can designate prioritized ports (for example, for
production servers) and non-prioritized ports (for example, for development servers) and set
upper limits and thresholds for the 1/0 activity on these ports to prioritize 1/0 operations to
host servers requiring high-throughput 1/0 operations and prevent low-priority activities from
negatively impacting high-priority activities.

If you want to use Server Priority Manager to control the 1/O priority for iISCSl-attached
volumes, you must use CCI to issue SPM commands to the volumes (LDEVs). Also, if you
want to use SPM to control the I/O priority for individual FC-attached volumes, you must use
CCl to issue SPM commands to the volumes. When you use CCI to issue SPM commands to
volumes, you can specify an LDEV and a WWN or iSCSI name of a host adapter.

A Caution: Within a single storage system, you can use only one of the following
SPM methods to set the 1/O priority level:
= Specifying ports (GUI or CLI)
or
= Specifying LDEVs (CLI only)

For details about using CClI to perform SPM operations, see the Command Control Interface
Command Reference.
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Performance of high-priority hosts

In a SAN environment, the storage system is usually connected with many host servers.
Some types of host servers often require higher performance than others. For example,
production servers such as database and application servers that are used to perform daily
tasks of business organizations usually require high performance. If production servers
experience decreased performance, productivity in business activities can be negatively
impacted. To prevent this from happening, the system administrator needs to maintain the
performance of production servers at a relatively high level.

Computer systems in business organizations often include development servers, which are
used for developing, testing, and debugging business applications, as well as production
servers. If development servers experience decreased performance, development activities
can be negatively impacted, but a drop in development server performance does not have as
much negative impact to the entire organization as a drop in production server performance.
In this case, you can use Server Priority Manager to give higher priority to I/O activity from
production servers than 1/O activity from development servers to manage and control the
impact of development activities.

Upper-limit control

Using Server Priority Manager you can limit the number of 1/0 requests from servers to the
storage system as well as the amount of data that can be transferred between the servers
and the storage system to maintain production server performance at the required levels.
This practice of limiting the performance of low-priority host servers is called upper-limit
control. The upper-limit control is automatically disabled when traffic between the servers and
the storage system drops to user-defined levels called thresholds.

Threshold control

While upper-limit control can help production servers to perform at higher levels during
periods of heavy use, it may not be desirable when production servers are not busy. For
example, if the 1/0O activity on production servers is high between 09:00 and 15:00 hours and
decreases significantly after 15:00, upper-limit control for development servers may not be
required after 15:00.

To address this situation Server Priority Manager provides threshold control in which upper-
limit control is automatically disabled when 1/O traffic between production servers and the
storage system decreases to a user-specified level. This user-specified level at which upper-
limit control is disabled is called the threshold. You can specify the threshold as an I/O rate
(number of I/Os per second) and a data transfer rate (amount of data transferred per
second).

For example, if you set a threshold of 500 I/Os per second to the storage system, the upper-
limit controls for development servers are disabled when the 1/O rate of the production
servers drops below 500 1/Os per second. If the 1/O rate of the production servers goes up
and exceeds 500 I/Os per second, upper-limit control is restored on the development servers.

If you also set a threshold of 20 MB per second to the storage system, the upper-limit
controls for development servers are disabled when the amount of data transferred between
the storage system and the production servers is less than 20 MB per second.
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Use cases for Server Priority Manager

There are many use cases for implementing Server Priority Manager on your storage system.

Use case for one-to-one connections
The following figure shows an example of a network, called Network A, in which each adapter

is connected to only one port on the storage system. The host bus adapters are connected
directly to the storage system ports and are not connected via hubs or switches.

Production server  Dewveloprnent server

fhigher prionty) {lower pronty)
Host bus adapterfHBAD
TPM name: wwnol Host bus adapter (HBA)
LAV SPM narme: wwno3
ooooooo000000001 W
SFM name: wwniZ < poooooo000000003
LURLIVH
pooooooood000002

EAle—14,1C, and 24 are
storage systern
ports.

Storage system

In Network A, ports 1A and 1C are connected to high-priority production servers. Port 2A is
connected to a low-priority development server. Therefore, high priority (Prio.) is set to ports
1A and 1C, and low priority (Non-Prio.) is set to port 2A. The following figure shows the
priority settings for these ports on the Port tab of the Server Priority Manager main window.

Pot | mvenops] | Peakiors)|  atribute |
CL1-A(EF) . . Prio.
CL3-AE® | - [ - [ Frio. | Prio. : a pricritized port
CLA5-A(E4) I N I N I Frio | Mon-Prio. - a non-prioritized port
CL7-AEZ) | - : - | Prio. |
CL1-BET) | . | . | Non-Prio.

The 1/O traffic at the ports is now monitored. When the desired amount of data has been
collected, the traffic statistics are reviewed on graphs using the Performance Monitor window.
The following figure shows the changes in the I/O rate for the three ports (1A, 1C, and 2A).
According to the data, the 1/O rate for ports 1A and 1C was approximately 400 IO/s at first,
and the 1/O rate for port 2A was approximately 100 IO/s at first. However, as the 1/O rate for
port 2A gradually increased from 100 10/s to 200 10/s, the I/O rate for ports 1A and 1C
decreased from 400 10/s to 200 10/s, which indicates that the performance of the high-priority
production servers decreased. If you want to maintain the 1/O rate for prioritized ports 1A and
1C at 400 I0/s, you can set an upper limit to the 1/O rate for the non-prioritized port 2A.

When an upper limit is set for the first time, it is recommended that the upper limit be
approximately 90 percent of the peak traffic. In Network A, the peak I/O rate for the non-
prioritized port (2A) is 200 10/s, so the recommended upper limit for port 2A is 180 10/s. You
can then adjust this value later as needed according to the results of your data analysis.
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After upper limit values have been applied, the traffic at the ports is measured to check the
result of the upper limits and see whether host performance has improved to a desirable
level, in this case 400 IO/s for ports 1A and 1C. If production server performance is not
improved to a desirable level, you can adjust the upper limit to a smaller value until the I/O
rate for the high priority servers reaches the desirable level.

If you want to allow improved performance for non-prioritized ports when system activity is
low, you can apply a threshold. For one-to-one connections threshold values can be set in
either of the following two ways:

= Set a threshold to each prioritized port.

In Network A, if you set a threshold of 200 10/s to port 1A and a threshold of 100 IO/s to

port 1C, the upper limit on the non-prioritized port (2A) is disabled when both of the
following conditions occur:

The I/O rate for port 1A is 200 10/s or lower.
The I/0O rate for port 1C is 100 IO/s or lower.

* Set one threshold to the entire storage system.

In Network A, if you set a threshold of 500 10/s to the storage system, the upper limit on

the non-prioritized port (2A) is disabled when the sum of the 1/O rates for all prioritized
ports (1A and 1C) falls below 500 10/s.

The following table shows the relationship between the thresholds of prioritized ports and t
upper limits of non-prioritized ports.
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Use case for many-to-many connections

Threshold Upper limit is set (non-zero) on the non- Upper limit of the non-
settings prioritized port prioritized port =0
Threshold is When thresholds are set on multiple The threshold control of
set to the prioritized ports, depending on the transfer the prioritized port is not
prioritized port | rate, the following controls are executed: executed.

= When the /O rate or transfer rate goes
above the threshold in any prioritized
port, the upper limits of all non-prioritized
ports are in effect.

= When the I/O rate or transfer rate goes
below the threshold in all prioritized
ports, the upper limits of all non-
prioritized ports are not in effect.

Threshold is The specified upper limit is always in effect.
not set to the
prioritized port

Use case for many-to-many connections

The following figure shows an example of a network, called Network B, in which a production
server and a development server are connected to the storage system in a many-to-many
configuration. HBA wwn01 on the production server is connected to ports 1A, 2A, 1C, and
2C, and HBAs wwn02 and wwn03 on the development server are also connected to the
same four ports.

Production server Development server
(higher priority) (lower pricrity)

Host bus adapter (HBA)

Host bus adapter (HBA]

VIV 0000000000

." I 333000 """" 00003

Fibre Channel switeh

[FA[ic] S
cHB CHB CHB: Channel board

Storage system

Before using Server Priority Manager, you must find the WWN (Worldwide Name) of each
host bus adapter in host servers. WWNs are 16-digit hexadecimal numbers used to identify
host bus adapters. For details on how to find WWNs, see the Provisioning Guide.

When using Server Priority Manager, ensure that all host bus adapters connected to ports in
the storage system are monitored. Use the WWN tab of the Server Priority Manager main
window to monitor host bus adapters. Place host bus adapters connected to each port below
the Monitor icons.

In Network B, each of the four ports in the storage system is connected to three host bus
adapters (wwn01, wwn02, and wwn03). Place the host bus adapter icons of wwn01, wwn02,
and wwn03 below the Monitor icons for all four port icons.
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Server Priority Manager is not able to monitor and control the performance of hosts whose
host bus adapters are placed below the Non-Monitor icon. Therefore, make sure to place
host bus adapters below the Monitor icons.

EQ;? Storage System
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% 0000000000000001 faawndt)

- =5 Non-Manitor
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=63 CL1-BED
=6 CL3-BED)
-6 CLA-BDC)

The priority for the host bus adapters is set using the WWN tab of the Server Priority
Manager main window. In Network B, the production server is high priority (Prio.), and the
development server is low priority (Non-Prio.). To give priority to the three host bus adapters,
take the following steps:

= On the WWN tab of the Server Priority Manager main window, select one of the four ports
that the HBAs are connected to (that is, ports 1A, 1C, 2A, and 2C).

= Set Prio. to wwnO01. Also, set Non-Prio. to wwn02 and wwn03.

The following figure shows the priority settings for host bus adapters. When you select port
1A and set the priority for host bus adapters, the same settings are automatically applied to
the other ports (ports 1C, 2A, and 2C).

Port| W |
El@ Storage Systemn - IOPS =

SR = CL1-AEF)

Y SPMN B PerP. | YW | it
- =-{%) Non-hanitor ame raup o w Lo Tra fihuite
= € CLI-AER) 0000000000000001 wamdl | group1 | 15| 20| 65| 70| Prio.
= @) CLE-AEY) 0000000000000002 wan02 | group-2 | 18| 21]115 [120] Non-Prie.
2 E!—fﬂg{ 0000000000000003 wwn03 | group-3 | 17| 22|185 170 Non-Prio.

The term prioritized WWN refers to a high-priority host bus adapter (for example, wwn01).
The term non-prioritized port refers to a low-priority host bus adapter (for example, wwn02
and wwn03).

Monitor traffic between host bus adapter and ports. There are two types of traffic statistics:
the I/O rate and the transfer rate. The I/O rate is the number of 1/Os per second. The transfer
rate is the size of data transferred between a host and the storage system per second. When
you view traffic statistics in the window, you select either the I/O rate or the transfer rate. For
Network B, you must do the following:

* Measure traffic between port 1A and the three host bus adapters (wwn01, wwn02,
wwn03).

* Measure traffic between port 2A and the three host bus adapters (wwn01, wwn02,
wwn03).
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* Measure traffic between port 1C and the three host bus adapters (wwn01, wwn02,
wwn03).

* Measure traffic between port 2C and the three host bus adapters (wwn01, wwn02,
wwn03).

The following figure shows these settings on the WWN tab of the Server Priority Manager
main window.

The I/O traffic between the ports and host bus adapters is now monitored. When the desired
amount of data has been collected, the traffic statistics are reviewed on graphs using the
Performance Monitor window. The following graph shows the measured /O rate for the paths
between each port and the host bus adapters. According to the data, the I/O rate for the path
between port 1A and the prioritized WWN (wwn01) was approximately 400 10/s at first, and
the 1/O rate for the path between port 1A and the non-prioritized WWNs (wwn02 and wwn03)
was approximately 100 |O/s at first. However, as the 1/O rate for the non-prioritized WWNs
gradually increased from 100 IO/s to 200 IO/s, the I/O rate for the prioritized WWN decreased
from 400 IO/s to 200 IO/s, which indicates a decrease in the performance of the prioritized
WWN.
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To maintain a higher 1/O rate (400 10/s) for the prioritized WWN, you can set upper limits on
the 1/O rate for the non-prioritized WWNs to minimize their effect on the performance of the
high-priority production server. When an upper limit is set for the first time, it is recommended
that the upper limit value be approximately 90 percent of the peak traffic level. In Network B,
the peak 1/O rate at the paths between each of the four ports and the non-prioritized WWNs
(wwn02 and wwn03) is 200 IO/s, so the recommended upper limit for wwn02 and wwn03 is
720 10/s (200 x 4 x 0.90). The following figure shows the result of setting the upper limit of
720 10/s on the paths between port 1A and non-prioritized WWNs wwn02 and wwn03 on the
WWN tab of the Server Priority Manager main window.
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Use case for many-to-many connections

After upper limits have been applied, the traffic is measured again to check the result of the
upper limits and see whether host performance has improved to a desirable level, in this case
400 10/s for wwn01. If not, you can adjust the upper limit of non-prioritized WWNs to a
smaller value until the 1/O rate for wwn01 reaches the desirable level.

If you want to allow higher performance for non-prioritized WWNs when system activity is low,
you can apply a threshold. For many-to-many connections you can specify one threshold for
the entire storage system, regardless of the number of prioritized WWNs. For example, if
there are three prioritized WWNs in the network and the threshold is 100 10/s, the upper limit
on the non-prioritized WWNs is disabled when the sum of the I/O rates for all three prioritized
WWNs falls below 100 10/s.

The following table shows the relationship between the thresholds of prioritized WWNs and
the upper limits of non-prioritized WWNSs.

Threshold
settings

Upper limit is set (non-zero) to the non-
prioritized WWN

Upper limit of the non-
prioritized WWN = 0

Threshold is set
to the prioritized
WWN

When thresholds are set to prioritized
WWNs, depending on the 1/O rate or the
transfer rate, the following controls are
executed.

= [f the total value of I/O rate or transfer
rate exceeds the threshold in all
prioritized WWNs, upper limits of all
non-prioritized WWNs are in effect.

= If the total value of I/O rate or transfer
rate goes below the threshold in all
prioritized WWNSs, upper limits of all
non-prioritized WWNs are not in effect.

Threshold is not
set to the
prioritized WWN

The specified upper limit is always in
effect.

The threshold control of the
prioritized WWN is not
executed.
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Cautions and restrictions for Server Priority Manager

Cautions and restrictions for Server Priority Manager

Using remote copy functions or global-active device

The following restrictions apply when using remote copy functions (TrueCopy, TrueCopy
for Mainframe, Universal Replicator, Universal Replicator for Mainframe) or global-active
device.

Setting Server Priority Manager information for ports

When you set Server Priority Manager information on the primary storage system, 1/0
requests issued on the primary storage system are not subject to the upper-limit
control, and I/Os are not limited.

When setting Server Priority Manager information on the secondary storage system, if
you specify ports as prioritized ports on the secondary storage system using Server
Priority Manager, all I/O requests received by the ports are subject to the threshold
control, and its performance data is added.

When setting Server Priority Manager information on the secondary storage system,
even if you specify ports as non-prioritized ports on the secondary storage system
using Server Priority Manager, /O requests received by the ports are not subject to the
upper-limit control, and 1/Os are not limited.

Setting Server Priority Manager information for WWNs

When you set Server Priority Manager information on the primary storage system, 1/0
requests issued on the primary storage system are not subject to the upper-limit
control, and I/Os are not limited.

When setting Server Priority Manager information on the secondary storage system, if
you specify WWNs of host bus adapters as prioritized WWNSs on the primary storage
system using Server Priority Manager, all /0O requests received from the WWNs are
subject to the threshold control, and its performance data is added.

When setting Server Priority Manager information on the secondary storage system,
even if you specify WWNSs of host bus adapters as non-prioritized WWNs on the
primary storage system using Server Priority Manager, 1/0 requests received from the
host bus adapters on the primary storage system are not subject to the upper-limit
control, and I/Os are not limited.
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Cautions and restrictions for Server Priority Manager

Using Universal Volume Manager
The following restrictions apply when using Universal Volume Manager.
Setting Server Priority Manager information for ports

= When you set Server Priority Manager information on the local storage system, I/O
requests issued on the local storage system are not subject to the upper-limit control,
and 1/Os are not limited.

= When setting Server Priority Manager information on the external storage system, if
you specify ports as prioritized ports on the local storage system using Server Priority
Manager, all I/O requests received by the ports are subject to the threshold control,
and its performance data is added.

= When setting Server Priority Manager information on the external storage system,
even if you specify ports as non-prioritized ports on the local storage system using
Server Priority Manager, 1/0O requests received by the ports on the local storage
system are subject to the upper-limit control, and I/Os are limited.

Setting Server Priority Manager information for WWNs

* When you set Server Priority Manager information on the local storage system, 1/0
requests issued on the local storage system are not subject to the upper-limit control,
and 1/Os are not limited.

*  When setting Server Priority Manager information on the external storage system, if
you specify WWNs of host bus adapters as prioritized WWNSs on the local storage
system using Server Priority Manager, all /0O requests received from the WWNs are
subject to the threshold control, and its performance data is added.

*  When setting Server Priority Manager information on the external storage system,
even if you specify WWNs of host bus adapters as non-prioritized WWNs on the local
storage system using Server Priority Manager, 1/0 requests received from the host bus
adapters on the local storage system are not subject to the upper-limit control, and 1/Os
are limited.

Real-time monitoring mode

Server Priority Manager cannot be started when Performance Monitor is in real-time
mode. Before starting Server Priority Manager, ensure that Time Range in the Monitor
Performance window is not set to Use Real Time.

(VSP Gx00 models and VSP Fx00 models) Statistics for storage system ports at the
primary site

The I/0O requests from the storage system ports at the primary site are not controlled by
Server Priority Manager.
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Cautions and restrictions for Server Priority Manager

(VSP 5000 series) Statistics for initiator/external ports

The initiator ports and external ports of your storage system are not controlled by Server
Priority Manager. Although you can set Prioritize or Non-Prioritize to initiator ports and
external ports by using Server Priority Manager, the initiator ports and the external ports
become the prioritized ports that are not under threshold control, regardless of whether
the setting of the ports are Prioritize or Non-Prioritize. If the port attributes are changed
from Initiator/External into Target/RCU Target, the settings by Server Priority Manager take
effect instantly and the ports are subject to threshold or upper limit control.

The statistics of the Monitor Performance window are sum total of statistics on
Target/RCU Target ports that are controlled by Server Priority Manager. The statistics
does not include the statistics of Initiator/External ports. Because the statistics of Initiator/
External ports and Target/RCU Target ports are based on different calculation methods, it
is impossible to sum up the statistics of Initiator/External ports and Target/RCU Target
ports.

Settings on the Server Priority Manager main window

The Server Priority Manager main window has two tabs: the Port tab and the WWN tab.
The settings on only one tab at a time can be applied to the storage system. If you make
settings on both tabs, the settings cannot be applied at the same time. When you select
Apply, the settings on the last tab on which you made settings are applied, and the
settings on the other tab are discarded.

Enabling secondary windows on Device Manager - Storage Navigator

Secondary windows must be enabled before you use Server Priority Manager. Java and
some settings of Device Manager - Storage Navigator are required for the secondary
windows.

For instructions on enabling the secondary windows, see Enabling the HDvM - SN
secondary window (on page 17). For details and requirements on using the secondary
windows, see the System Administrator Guide

Using Command Control Interface

Do not perform Server Priority Manager operations from CCl and the GUI at the same
time.

Note: When you are using Server Priority Manager in Command Control
Interface, you cannot perform the setting required for WWN monitoring.

If you change some settings for Server Priority Manager from CCI, you cannot change
Server Priority Manager and the monitoring WWN of Performance Monitor settings from
the GUI. If you do, some settings might not appear. Before you change features that use
Server Priority Manager, delete all Server Priority Manager settings from the currently
used features.

To delete all settings specified from Device Manager - Storage Navigator, open the Server
Priority Manager main window, and click either the Port or WNN tab, and then click the
Initialize button to initialize the settings.
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Cautions and restrictions for Server Priority Manager

= Connecting one HBA to multiple ports

If one host bus adapter is connected to multiple ports and you specify an upper limit of the
non-prioritized WWN for one port, the specified upper limit value will be applied to the host
bus adapter settings for other connected ports automatically.

Chapter 5: Server Priority Manager operations

Performance Guide 179



Cautions and restrictions for Server Priority Manager

= Setting the connection between host bus adapter and port

To make setting for connecting the host bus adapter's WWN and the port, use the WWN
tab of the Server Priority Manager main window. Alternatively you can use the Monitored
WWNs tab of the Performance Monitor main window. Note that the monitored WWN name
displayed in Performance Monitor is displayed as the SPM name in Server Priority
Manager.
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Cautions and restrictions for Server Priority Manager

Differences of operations between Device Manager - Storage Navigator and CCI

There are differences in operations for Server Priority Manager information between
Device Manager - Storage Navigator and CCI. The table below describes the differences.
For details, see the Command Control Interface User and Reference Guide.

Device Manager -
Storage Navigator CClI
Command
Object Operation Operable Operable example”
port Set Server Priority Yes No -
(FC only) Manager information
Delete Server Priority Yes No -
Manager information
Get Server Priority Yes No -
Manager information
wwn Set Server Priority Yes Yes raidcom
(FC only) Manager information modify
spm_wwn
Delete Server Priority Yes Yes raidcom
Manager information delete
spm_wwn
Get Server Priority Yes Yes raidcom get
Manager information spm_wwn
LDEV Set Server Priority No Yes raidcom
(FC and Manager information mod|f|3;
iSCSI) spm_ldev
Delete Server Priority No Yes raidcom
Manager information delete
spm_Ildev
Get Server Priority No Yes raidcom get
Manager information spm_Ildev

* For details, see Command Control Interface User and Reference Guide.

When you perform one or more of the following operations, the upper limit value control
might be disabled for about two minutes:

Changing the system configuration

Updating the microcode/firmware

Replacing controllers

Replacing MP unit /controller
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Cautions and restrictions for Server Priority Manager

= Adding, replacing, or removing the front-end module

= Powering on and off the storage system

é Note: The upper limit value control might be disabled when an abnormal
condition occurs, such as a network failure or damage to the HBA or Fibre
cable, as these conditions can cause the login or logout of the host. Resolve
the cause of the unexpected login/logout behavior and then enable the upper

limit value control.

Differences of registration numbers between Device Manager - Storage Navigator

and CCI

The following table describes differences between Device Manager - Storage Navigator
and CCI regarding the number of ports, WWNs, and LDEVs.

Registration number

Device Manager -

Item Description Storage Navigator CClI

Port Number of ports that can be registered 1921 (VSP 5000 series) Not supported

for a storage system 80" (VSP E990)
80" (VSP G130, G/F350,
G/F370, G/F700, G/F900)

WWN Number of WWNs that can be registered | 2,048 2,048
for a storage system
Number of SPM groups that can be 512 512
registered for a storage system
Number of WWNs that can be registered | 32 32
for a port
Number of WWNs that can be registered | 32 2,048
for an SPM group

LDEV Number of LDEVs that can be registered | Not supported 16,3842
for a storage system
Number of WWNs that can be registered | Not supported 2,0483
for a storage system
Number of iISCSI names that can be Not supported 2,0483
registered for a storage system
Number of WWNs that can be registered | Not supported 324
foran LDEV
Number of iISCSI names that can be Not supported 324
registered for an LDEV

Notes:

Chapter 5: Server Priority Manager operations

Performance Guide

182



Implementing Server Priority Manager: one-to-one connections

Item

Registration number

Device Manager -
Description Storage Navigator CClI

1. If the number of ports installed in a storage system is less than 192(VSP 5000 series) or 80 (VSP
Gx00 models and VSP Fx00 models), the maximum number of ports that can be registered is the
number of ports installed in a storage system.

2. If the number of LDEVs installed in a storage system is less than 16,384, the maximum number of
LDEVs that can be registered is the number of LDEVs installed in a storage system.

3. The maximum number of WWNSs and iSCSI names for a storage system is 2,048.
The maximum total number of WWNs and iSCSI names for an LDEV is 32.

Note: This limit of 32 applies only to SPM, not to QoS operations.

Implementing Server Priority Manager: one-to-one
connections

You can implement Server Priority Manager for one-to-one connections. See the following
workflows for Server Priority Manager one-to-one connections.

Server Priority Manager workflow: one-to-one connections

The workflow for Server Priority Manager depends on the connection between the host bus
adapters and the ports. When one-to-one connections are established between host bus
adapters and ports, you can manage the priority of /O operations on each port. You can
specify upper limit values on the non-prioritized ports. You can also specify threshold values
on the prioritized ports or apply one threshold value to the entire storage system. When traffic
drops below this threshold, the upper limits on non-prioritized ports are disabled to allow
higher performance on non-prioritized ports during periods of low system activity.

The Port tab of the Server Priority Manager main window is used to manage Server Priority
Manager operations for one-to-one connections.

1.

If desired, assign names to the WWNs for ease of identification. For details, see
Changing the SPM name of a host bus adapter (on page 197).

Set the priority (Prio or Non-Prio) for the ports of the storage system. For details, see
Setting priority for ports: one-to-one connections (on page 184).

Monitor the /O traffic at the prioritized and non-prioritized ports to collect data and
statistics for analysis. For details, see Monitoring WWNSs (on page 28).

Analyze the traffic statistics that you have collected to determine the appropriate upper
limits to set for the non-prioritized ports. For details, see Analyzing traffic statistics: one-
to-one connections (on page 184).

Set upper limits for 1/O traffic at the non-prioritized ports to prevent these ports from
affecting the prioritized ports. For details, see Setting upper-limit values for non-
prioritized ports: one-to-one connections (on page 185).
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6.

Setting priority for ports: one-to-one connections

Monitor the 1/O traffic at the ports again to check the results of applying the upper limits
to the non-prioritized ports, and adjust the upper-limit values as needed.

If desired, apply a threshold to the ports or to the entire storage system to allow higher

performance at non-prioritized ports when activity on the prioritized ports or storage
system is low. For details, see Setting a threshold: one-to-one connections (on

page 187).

Setting priority for ports: one-to-one connections

Prioritized ports are ports on which processing has high priority, and non-prioritized ports are
ports on which processing has lower priority. Specify a port that connects to a high-priority
host bus adapter as a prioritized port. Specify a port that connects to a lower-priority host bus
adapter as a non-prioritized port.

Before you begin

Required role: Storage Administrator (System Resource Management)

You must enable the secondary windows on Device Manager - Storage Navigator. For
instructions on enabling the secondary windows, see Enabling the HDvM - SN secondary
window (on page 17). For details and requirements on using the secondary windows, see

the System Administrator Guide.

Procedure

1.

Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.

Click d to change to Modify mode.

In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

Select the Port tab.

Select All from the list at the top right corner of the window.

Right-click a high-priority port, and in the pop-up menu select Non-Prio - > > Prio. The
Attribute column displays Prio. Repeat this action for each high-priority port.
Right-click a lower-priority port and in the pop-up menu select Prio - > > Non-Prio. The
Attribute column displays Non-Prio. Repeat this action for each lower-priority port. You
can set upper limit values only on the Non-prio. ports.

Click Apply to apply the settings to the storage system.

Now that you have set the port priorities, you can start monitoring the traffic (I/O rates
and transfer rates) to collect data for analysis.

Analyzing traffic statistics: one-to-one connections

You must analyze the traffic statistics to determine the upper limit values to be applied to I/O
rates or transfer rates on non-prioritized ports.
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Setting upper-limit values for non-prioritized ports: one-to-one connections

Before you begin

Required role: Storage Administrator (System Resource Management)

You must enable the secondary windows on Device Manager - Storage Navigator. For
instructions on enabling the secondary windows, see Enabling the HDvM - SN secondary
window (on page 17). For details and requirements on using the secondary windows, see

the System Administrator Guide.

Procedure

1.

Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.

Click ﬂ to change to Modify mode.

In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

Select the Port tab.

Select All from the list at the top right corner of the window.

Display the desired traffic statistics as follows:

« Toview /O rates, select IOPS from the list at the upper left corner of the list.
« To view transfer rates, select MB/s from the list at the upper left corner of the list.

The list displays the traffic statistics (average and peak I/O rates or transfer rates) of the
ports.

Analyze the data in the list to determine the upper limit values to be applied to non-
prioritized ports and, if desired, the threshold values to be applied to prioritized ports or
the storage system.

To view the traffic statistics on data graphs, see Displaying the monitor data on graphs
(on page 35).

To export the traffic statistics (as text in CSV format) for analysis in other applications,
see Using Export Tool (on page 78).

Setting upper-limit values for non-prioritized ports: one-to-one
connections

After you analyze traffic statistics, you can set upper limit values for I/O rates or data transfer
rates on non-prioritized ports to provide better performance for high-priority host servers. For
details about upper limit values, see Upper-limit control (on page 169).

When you set an upper limit for the first time, it is recommended that the upper limit value be
approximately 90 percent of the peak traffic.
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Setting upper-limit values for non-prioritized ports: one-to-one connections

Before you begin

Required role: Storage Administrator (System Resource Management)

You must enable the secondary windows on Device Manager - Storage Navigator. For
instructions on enabling the secondary windows, see Enabling the HDvM - SN secondary
window (on page 17). For details and requirements on using the secondary windows, see
the System Administrator Guide.

Procedure

1.

8.

Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.

Click ﬂ to change to Modify mode.

In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

Select the Port tab.

Select whether to limit the 1/O rate or the transfer rate for the non-prioritized port:

« To limit the I/O rate, select IOPS from the list at the upper left corner of the list.
« To limit the transfer rate, select MB/s from the list at the upper left corner of the list.

Locate the non-prioritized port in the list.

é Note: The Attribute column of the list indicates whether ports are prioritized
or non prioritized. If you cannot find any non prioritized port in the list, check
the list at the top right corner of the window. If the list displays Prioritize,
select All or Non Prioritize from the list.

Enter the desired upper limit value for the non-prioritized port:

« To set the upper limit for the I/O rate, double-click the desired cell in the IOPS column
in Upper, and enter the upper limit value in the cell.

« To set the upper limit for the transfer rate, double-click the desired cell in the MB/s
column in Upper, and enter the upper limit value in the cell.

In the list, either the IOPS or MB/s column is activated depending on the selected
rate. You can use either of them to specify the upper limit value for one port. You can
specify different types of rates (IOPS or MB/s) for the upper limit values of different
non-prioritized ports.

The upper limit value that you entered is displayed in blue.
A Caution: If an upper limit of the non-prioritized WWN is set to zero or
nearly zero, 1/0 performance might be lowered. If I/O performance is

lowered, the host cannot be connected to the storage system in some
cases.

Click Apply to apply the settings to the storage system. The upper limit value that you
entered turns black.
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Setting a threshold: one-to-one connections

Setting a threshold: one-to-one connections

When one-to-one connections are established between HBAs and ports, you can set a
threshold value for each prioritized port or one threshold value for the entire storage system.
When traffic between high-priority servers and the ports or storage system falls below the
specified threshold level, upper limit control is disabled to allow higher performance on non-
prioritized ports during periods of low activity on prioritized ports. For details about threshold
values, see Threshold control (on page 169).

Before you begin

Required role: Storage Administrator (System Resource Management)

You must enable the secondary windows on Device Manager - Storage Navigator. For
instructions on enabling the secondary windows, see Enabling the HDvM - SN secondary
window (on page 17). For details and requirements on using the secondary windows, see

the System Administrator Guide.

Procedure

1.

Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.

Click d to change to Modify mode.

In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

Select the Port tab.

If you want to set a threshold value for each prioritized port, select the type of rates for
the threshold value from the list in the upper left corner of the list.

= To use the I/O rates for the threshold value, select IOPS.
= To use the transfer rates for the threshold value, select MB/s.

If you want to set one threshold value for the entire storage system, this step is
unnecessary.
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Implementing Server Priority Manager: many-to-many connections

6. Set the desired threshold value:

« To set a threshold to each prioritized port, locate the desired prioritized port, which is
indicated by Prio. in the Attribute column. Next, double-click the cell in the IOPS or
MB/s column in Threshold, and then enter the threshold value. In the list, either of
IOPS or MB/s column is activated depending on the rate selected at step 5 above.
Repeat this operation to set the thresholds for all prioritized ports. You can use
different types of rates (IOPS or MB/s) for thresholds of different prioritized ports.

Caution: If you enter zero (0) in a cell to disable the upper limit, the cell
displays a hyphen (-) and the threshold for the prioritized port becomes
ineffective. If the thresholds of all prioritized ports are ineffective,
threshold control will not be performed but upper limit control will be
performed. If you set thresholds for multiple prioritized ports and the I/O
rate or transfer rate goes below the threshold at all prioritized ports,
threshold control works in the entire storage system and the upper limits
of the non-prioritized ports are disabled.

=« To set one threshold to the entire storage system, select the All Thresholds check
box. Next, select IOPS or MB/s from the list of right side in All Thresholds and enter
the threshold value in the text box. Even if the types of rates for upper limit values
and the threshold are different, the threshold control can work for all non-prioritized
ports.

7. Click Apply to apply the settings to the storage system.

Implementing Server Priority Manager: many-to-many
connections

You can implement Server Priority Manager for many-to-many connections. See the following
workflows for Server Priority Manager many-to-many connections.

Server Priority Manager workflow: many-to-many connections

The workflow for using Server Priority Manager depends on the connection between the host
bus adapters and the storage system ports. When many-to-many connections are
established between HBAs and storage system ports, the server priority cannot be defined by
the port, because one port can be connected to multiple adapters and multiple ports can be
connected to one adapter. For many-to-many connections, you can specify the priority of I/O
operations and the upper limit value for each host bus adapter, and you can specify one
threshold value for the entire storage system.

The WWN tab of the Server Priority Manager main window is used to manage Server Priority
Manager operations for many-to-many connections.

1. Find the WWNs of the host bus adapters. For details about finding WWNSs, see the
Provisioning Guide.

2. If desired, assign names to the WWNs for ease of identification. For details, see
Changing the SPM name of a host bus adapter (on page 197).
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Setting priority for WWNSs: many-to-many connections

3. If you want to manage multiple host bus adapters as a single group, create SPM groups.
For details, see Creating an SPM group (on page 200).

4. Set the priority (Prio or Non-Prio) on the host bus adapters (WWNs). For details, see
Setting priority for WWNs: many-to-many connections (on page 189).

5. Monitor the I/O traffic for all prioritized and non-prioritized host bus adapters to collect
data and statistics for analysis. For details, see Monitoring WWNSs (on page 28).

6. Analyze the traffic statistics that you have collected to determine the appropriate upper
limits to set for the non-prioritized WWNSs. For details, see Analyzing traffic statistics:
many-to-many connections (on page 193).

7. Set upper limits for traffic on non-prioritized WWNs to prevent these WWNs from
affecting the prioritized WWNs. For details, see Setting upper-limit values for non-
prioritized WWNs: many-to-many connections (on page 194).

8. Monitor traffic at the ports again to check the results of applying the upper-limit values to
the non-prioritized WWNs, and adjust the upper-limit values as needed.

9. If desired, apply a threshold to the entire storage system to allow higher performance for

the non-prioritized WWNs when activity on the storage system is low. For details, see
Setting a threshold for the entire storage system: many-to-many connections (on

page 196).

Setting priority for WWNs: many-to-many connections

If many-to-many connection is established between HBAs and ports, you need to define the
priority of WWNs, measure the traffic between the HBAs and the ports that the HBAs are
connected to, and analyze the traffic data.

The HBAs are divided into two types: prioritized WWNs and non-prioritized WWNs. Specify
an HBA on which high-priority processing is performed as a prioritized WWN. Specify an HBA
on which lower-priority processing is performed as a non-prioritized WWN.

Note: You cannot change the priority of a WWN that is contained in an SPM
group. For details on how to change the attribute of a WWN contained in an SPM
group, see Changing the priority of an SPM group (on page 202).

Before you begin
* Required role: Storage Administrator (System Resource Management)

* You must enable the secondary windows on Device Manager - Storage Navigator. For
instructions on enabling the secondary windows, see Enabling the HDvM - SN secondary
window (on page 17). For details and requirements on using the secondary windows, see
the System Administrator Guide.

Procedure

1. Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.

2. Click a to change to Modify mode.

3. Inthe Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.
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Monitoring all port-HBA traffic: many-to-many connections

Select the WWN tab.

Select All from the list at the top right corner of the window.

In the upper-left tree, double-click a port.

Double-click Monitor, which is displayed below the specified port.

© No o A

Check to see if all WWNSs of the host bus adapters to be controlled by using Server
Priority Manager appear below Monitor.

If some of the WWNs are missing, use the procedure in Monitoring all port-HBA traffic:
many-to-many connections (on page 190) to move all WWNs to below Monitor.

9. Click Monitor to display the information of the host bus adapters that are monitored in
the list on the right of the tree.

10. Right-click a host bus adapter (WWN) in the list, and in the pop-up menu select Non-
Prio - > > Prio.
The Attribute column of the selected WWN in the list displays Prio. If you want to
specify more than one prioritized WWN, repeat this operation.

11. Right-click a host bus adapter (WWN) in the list, and in the pop-up menu select Prio - >
> Non-Prio.

The Attribute column of the selected WWN in the list displays Non-Prio. If you want to
specify more than one non-prioritized WWN, repeat this operation.

Note: You cannot change the priority of a WWN which is contained in an
SPM group. For details on how to change the attribute of a WWN contained
in an SPM group, see Changing the priority of an SPM group (on page 202).

You must set upper limit values for the Non-prio. specified ports. For details, see
Setting upper-limit values for non-prioritized WWNs: many-to-many connections (on

page 194).
12. Repeat steps 6 to 11 for ports (except for the port selected in step 6).

If one host bus adapter is connected to multiple ports and you specify the priority of the
host bus adapter for one port, the specified priority will be also applied to the host bus
adapter settings for other connected ports automatically.

13. In the Server Priority Manager main window click Apply to apply the settings to the
storage system.
Result

For instructions on measuring traffic (I/O rates and transfer rates), see Starting monitoring (on

page 27).

Monitoring all port-HBA traffic: many-to-many connections

When many-to-many connections are established between HBAs and ports, you must make
sure that all traffic between HBAs and ports is monitored.
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Monitoring all port-HBA traffic: many-to-many connections

Before you begin

Required role: Storage Administrator (System Resource Management)

You must enable the secondary windows on Device Manager - Storage Navigator. For
instructions on enabling the secondary windows, see Enabling the HDvM - SN secondary
window (on page 17). For details and requirements on using the secondary windows, see
the System Administrator Guide.

Procedure

1.

Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.

Click ﬂ to change to Modify mode.

In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

Click the WWN tab.

Two trees are displayed on the left side of the WWN tab. The upper-left tree lists ports in
the storage system.

Select All from the list at the top right corner of the window.
In the upper-left tree, double-click a port.
Double-click Non-Monitor below the specified port.

If there are any host bus adapters whose traffic with the specified port are not
monitored, those host bus adapters are displayed below Non-Monitor.

Right-click Monitor, and then select Add WWN to open the Add WWN window.
Add WWN X]
B add wwn
VN I = | {16 characters)
SPM Name | {Max. 64 characters)
| Cancel |

In the Add WWN window, specify the WWN and the SPM name.

Expand the WWN list to show the WWNs of the host bus adapters that are connected to
the port but are not monitored. These host bus adapters are the same as that displayed
in step 7. From that list, select a WWN and specify the SPM name (up to 64 characters).
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Excluding traffic between an HBA and a port from the monitoring target: many-to-many connections

10.

1.

12.

13.

a Note: It is recommended that you specify the same names for the SPM
names and the host bus adapter nicknames defined in LUN Manager for
convenience of host bus adapter management. In the Performance Monitor
window, both the SPM names and the nicknames are displayed as the
aliases of host bus adapters (WWNSs), so if you use the same names,
management of the host bus adapters is easier.

Click OK. The selected WWN (of the host bus adapter) is moved from Non-Monitor to
Monitor.

If the specified host bus adapter is connected to other ports, after clicking OK, a
message appears asking whether to change the settings of that host bus adapter for
other ports. Apply the same setting to all of the ports.

Repeat steps 8 to 10 to move all host bus adapters from below Non-Monitor to below
Monitor.

Up to 32 host bus adapters (WWNs) can be monitored for one port. If more than 32 host
bus adapters are connected to one port, the traffic statistics for all host bus adapters
cannot be monitored. Consider the intended use of each host, and place the host bus
adapters that do not need to be monitored below Non-Monitor.

é Note: When you disconnect a host that has been connected via a cable to
your storage system or change the port to the another port of the host, the
WWN for the host will remain in the WWN list on the WWN tab. To remove
the WWN from the list, you need to delete the WWN using LUN Manager.
For details, see the Provisioning Guide.

In the Server Priority Manager main window click Apply to apply the settings to the
storage system.

If you add a port or a host bus adapter to the storage system after the settings above,
the traffic for the new port or host bus adapter will not be monitored. In this case, follow
this procedure again to make sure all traffic between host bus adapters and ports is
being monitored.

Excluding traffic between an HBA and a port from the monitoring
target: many-to-many connections

Up to 32 host bus adapters (WWNs) can be monitored for one port. If more than 32 host bus
adapters are connected to one port, the traffic statistics for all host bus adapters cannot be
monitored. Consider the intended use of each host, and move the host bus adapters that do
not need to be monitored to Non-Monitor.

Before you begin

Required role: Storage Administrator (System Resource Management)

You must enable the secondary windows on Device Manager - Storage Navigator. For
instructions on enabling the secondary windows, see Enabling the HDvM - SN secondary
window (on page 17). For details and requirements on using the secondary windows, see

the System Administrator Guide.
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Analyzing traffic statistics: many-to-many connections

Procedure

1.

10.

Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.

Click d to change to Modify mode.

In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

Click the WWN tab.
Select All from the list at the top right corner of the window.

In the upper-left tree, double-click a port to which more than 32 host bus adapters are
connected.

Double-click Monitor below the specified port.

Right-click the WWN of a host bus adapter you want to exclude from the monitoring
target and then select Delete WWN from the pop-up menu.

If the selected host bus adapter is connected to multiple ports, when you select the host
bus adapter and select the Delete WWN pop-up menu, a message will appear that asks
you whether to move the host bus adapter from Monitor to Non-Monitor below all other
ports, too.

If the selected host bus adapter is contained in an SPM group, a message will appear
that tells you to delete the host bus adapter from the SPM group on ahead. You cannot
move a host bus adapter that is contained in an SPM group from Monitor to Non-
Monitor. For details on how to delete a host bus adapter from an SPM group, see
Deleting an HBA from an SPM group (on page 201).

Click OK for the confirmation message that asks you whether to delete the host bus
adapter.

The deleted host bus adapter (WWN) is moved from Monitor to Non-Monitor.

In the Server Priority Manager main window click Apply to apply the settings to the
storage system.

Analyzing traffic statistics: many-to-many connections

The traffic statistics indicate the number of I/Os via ports from HBAs and the amount of data
that has been transferred between ports and HBAs. You must analyze the traffic statistics to
determine the upper limit values to be applied to I/O rates or transfer rates for low-priority
HBAs.

The following procedure uses the Server Priority Manager main window to analyze traffic
statistics. You can also use the Performance Monitor window to analyze traffic statistics and
display a line graph that shows the changes in traffic.

Before you begin

Required role: Storage Administrator (System Resource Management)

You must enable the secondary windows on Device Manager - Storage Navigator. For
instructions on enabling the secondary windows, see Enabling the HDvM - SN secondary
window (on page 17). For details and requirements on using the secondary windows, see

the System Administrator Guide.
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Setting upper-limit values for non-prioritized WWNSs: many-to-many connections

Procedure

1. Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.

2. Click d to change to Modify mode.

3. In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

4. Select the WWN tab.

5. Select All from the list at the top right corner of the window.

6. Select whether to analyze /O rate or transfer rates:

=« To analyze I/O rates, select IOPS from the list at the upper left corner.

« To analyze transfer rates, select MB/s from the list at the upper left corner of the list.

7. Below the Storage System folder in the upper-left tree, click the icon of the port whose
traffic statistics you want to collect.

The list displays traffic statistics (I/O rates or transfer rates) about the host bus adapters
that connect to the selected port.

The following two types of traffic are shown. The traffic has attributes including the
average and maximum values.

= Traffic between the host bus adapter and the selected port (shown in Per Port)

=« Sum of the traffic between the host bus adapter and all ports connected to the host
bus adapter (shown in WWN Total)

The traffic statistics only about the host bus adapters below Monitor appear in the list.

The WWN Total traffic statistics will also be displayed in the list when you click an icon
in the lower left tree. If you click the Storage System folder in the lower left tree, the
sum of the traffic of the host bus adapters registered on each SPM group is displayed.
For details on SPM groups, see About SPM groups (on page 199).

8. Analyze the information in the list and then determine upper limit values that should be
applied to non-prioritized WWNs. If necessary, determine threshold values that should
be applied to prioritized WWNSs.

Setting upper-limit values for non-prioritized WWNs: many-to-many
connections

After you analyze traffic statistics about prioritized WWNs and non-prioritized WWNs, you
must set upper limit values to I/O rates or transfer rates for non-prioritized WWNs. Upper limit
values for I/O rates are used to suppress the number of 1/Os from the low priority host servers
and thus provide better performance for high-priority host servers. Upper limit values for
transfer rates are used to suppress the amount of data that is transferred between the
storage system and the low priority ports, thus providing better performance for high-priority
host servers.

When you set an upper limit for the first time, it is recommended that the upper limit be
approximately 90 percent of the peak traffic.
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Setting upper-limit values for non-prioritized WWNSs: many-to-many connections

Tip: To set the same upper limit value to more than one non-prioritized WWN,
use an SPM group. For details on SPM groups, see About SPM groups (on
page 199).

Note: You cannot set the upper-limit value of a host bus adapter that is contained
in an SPM group. The upper limit value of a host bus adapter in an SPM group is

defined by the SPM group settings. For details, see Setting an upper-limit value to
HBAs in an SPM group (on page 203).

Caution: If an upper limit of the non-prioritized WWN is set to zero or nearly zero,
I/O performance might be lowered. If I/O performance is lowered, the host cannot
be connected to the storage system in some cases.

Before you begin

* Required role: Storage Administrator (System Resource Management)

* You must enable the secondary windows on Device Manager - Storage Navigator. For
instructions on enabling the secondary windows, see Enabling the HDvM - SN secondary
window (on page 17). For details and requirements on using the secondary windows, see

the System Administrator Guide.

Procedure

1. Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.

2. Click ﬁ to change to Modify mode.

3. In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

4. Click the WWN tab.
5. Select whether to limit the 1/O rate or the transfer rate of the non-prioritized WWN:

To limit the I/O rate, select IOPS from the list at the upper left corner.

To limit the transfer rate, select MB/s from the list at the upper left corner.

6. In the upper-left tree, click the icon of the port whose traffic you want to limit below the
Storage System folder.

The information about the host bus adapters which connect to the selected port is
displayed in the list.

7. Locate the non-prioritized WWN in the list.

é Note:

« The Attribute column of the list indicates whether WWNs are prioritized
or non-prioritized. The Attribute column of a non-prioritized WWN
displays Non-Prio.

« If you cannot find any non-prioritized WWN in the list, check the list at the
top right corner of the window. If the list displays Prioritize, select All or
Non-Prioritize.
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8.

9.

Setting a threshold for the entire storage system: many-to-many connections

Enter the desired upper limit value for the non-prioritized WWN:

« To enter the upper limit value for the 1/O rate, double-click the desired cell in the
IOPS column in Upper, and then enter the upper limit value in the cell.

« To upper limit value for the transfer rate, double-click the desired cell in the MB/s
column in Upper, and then enter the upper limit value in the cell.

In the list, either the IOPS cells or MB/s cells are activated depending on the
selected rate. You can specify the limit value by using either the 1/O rate or transfer
rate for each host bus adapter. The upper limit value that you entered is displayed in
blue. You can specify upper limit values by using the 1/O rate for some host bus
adapters and by using the transfer rate for other host bus adapters.

é Note: If one host bus adapter is connected to multiple ports and you
specify an upper limit value of the host bus adapter for one port, the
specified upper limit value is applied to the host bus adapter settings for
other connected ports automatically.

Click Apply to apply the settings to the storage system.
The upper limit value that you entered turns black.

Setting a threshold for the entire storage system: many-to-many
connections

If threshold control is used, upper limit control is automatically disabled when traffic between
production servers and the storage system is reduced to a specified level.

If many-to-many connections are established between host bus adapters and storage system
ports, you can set one threshold value for the entire storage system. In this environment, you
cannot set individual threshold values for each prioritized WWN.

Before you begin

Required role: Storage Administrator (System Resource Management)

You must enable the secondary windows on Device Manager - Storage Navigator. For
instructions on enabling the secondary windows, see Enabling the HDvM - SN secondary
window (on page 17). For details and requirements on using the secondary windows, see
the System Administrator Guide.

Procedure

1.

Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.

Click a to change to Modify mode.

In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

Select the WWN tab.

Select the All Thresholds check box.

Chapter 5: Server Priority Manager operations

Performance Guide 196



Managing host bus adapters (HBAs)

6. Select IOPS or MB/s from the All Thresholds list, and do one of the following:

« To specify the threshold value by using the I/O rate, select IOPS from the list below
the check box.

« To specify the threshold value by using the transfer rate, select MB/s from the list
below the check box.

Even if the types of rates differ between the upper limit values and the threshold
value, the threshold control is effective for all non-prioritized WWNSs.

7. Enter the threshold in the text box of All Thresholds.
A Caution: If you enter zero (0) in a cell to disable the upper limit, the cell
displays a hyphen (-) and the threshold for the prioritized port becomes

ineffective. If the thresholds of all prioritized ports are ineffective, threshold
control will not be performed but upper limit control will be performed.

8. Click Apply to apply the settings to the storage system.

Managing host bus adapters (HBAs)
Use Server Priority Manager to manage HBAs. You can add, delete, or give an easy-to-
manage name to WWNSs. You can also group HBAs for setting server priority by groups.

Before starting operations, verify the system requirements in Requirements for using
performance functions (on page 17).

In addition, carefully review the system limitations and usage restrictions in Cautions and
restrictions for Server Priority Manager (on page 176).

Changing the SPM name of a host bus adapter

Use Server Priority Manager to assign an SPM name to a host bus adapter. Although you
can identify host bus adapters by WWNSs, you might be able to identify host bus adapters
more easily if you assign SPM names. WWNs are 16-digit hexadecimal numbers that cannot
be changed, whereas SPM names need not be 16-digit hexadecimal numbers and can be
changed as needed.

For details about assigning SPM names, see Monitoring all port-HBA traffic: many-to-many
connections (on page 190).

The following procedure describes how to change an SPM name that has been set.

Before you begin
* Required role: Storage Administrator (System Resource Management)

* You must enable the secondary windows on Device Manager - Storage Navigator. For
instructions on enabling the secondary windows, see Enabling the HDvM - SN secondary
window (on page 17). For details and requirements on using the secondary windows, see
the System Administrator Guide.
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Replacing a host bus adapter

Procedure

1. Open the Server Priority Manager window.

Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.

2. Click ﬂ to change to Modify mode.

3. In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

4. Ensure that the WWN tab is displayed.

5. In the upper-left tree, select a host bus adapter ( = ) from below Monitor and then right-
click the selection.

6. From the pop-up menu, select Change WWN and SPM Name. The Change WWN and
SPM Name window opens.

Chanee WWHN and SPM Name X

B change WWN and SPM Name

WWHN | 0000000000000001 = | {16 characters)
SPM Hame |wwnD1 (Max. 64 characters)
| Cancel |

7. Enter the WWN of the new host bus adapter in the WWN combo box. For details on how
to get the HBA WWN, see the Provisioning Guide. You can select the WWN of the newly
connected host bus adapter in the WWN combo box.

8. Enter a new SPM name in the SPM Name box and then select OK. You can use up to
64 characters for an SPM name.

9. In the Server Priority Manager main window, click Apply to apply the settings to the
storage system.

Replacing a host bus adapter

If you replace an existing host bus adapter, you need to use Server Priority Manager to delete
the host bus adapter being removed and then add the host bus adapter being installed.

When you add a new host bus adapter rather than replacing one, the WWN of the new host
bus adapter is automatically displayed below Non-Monitor for the connected port in the list.
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About SPM groups

Before you begin

Required role: Storage Administrator (System Resource Management)

You must enable the Device Manager - Storage Navigator secondary window. For details,
see the System Administrator Guide.

Procedure

1.

10.

Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.

Click ﬁ to change to Modify mode.

In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

Select the WWN tab.

In the upper-left tree, select the old host bus adapter ( g ) from below Monitor and then
right-click the selection.

From the pop-up menu, select Change WWN and SPM Name. The Change WWN and
SPM Name window opens.

Change WWN and SPM Name X

B change WwWN and SPM Name

W | 0000000000000001 = | {16 characters)

SPM Name lwewri0 1 (Max. 64 characters)

| Cancel |

Enter the WWN of the new host bus adapter in the WWN combo box. For details on how
to get the HBA WWN, see the Provisioning Guide.

You can select the WWN of the newly connected host bus adapter in the WWN combo
box.

If necessary, enter a new SPM name in the SPM Name box. You can use up to 64
characters for an SPM name.
Select OK to close the Change WWN and SPM Name window.

In the Server Priority Manager main window, click Apply to apply the settings to the
storage system.

About SPM groups
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Creating an SPM group

You can use Server Priority Manager to create SPM groups to manage multiple host bus
adapters as a single group.

All HBAs in the SPM group have the same priority. Prioritized WWNs and non-prioritized
WWNs cannot be mixed in the same group. For the maximum number of WWNs you can
register, see Cautions and restrictions for Server Priority Manager (on page 176).

You can use SPM groups to switch priority of multiple HBAs from prioritized to non-prioritized,
or vice versa. You can also use SPM groups to set the same upper limit value to all HBAs in
the group. You can perform the upper-limit value control for the SPM group by setting the
upper-limit value on the SPM group.

é Note:

The upper-limit value of each HBA that belongs to the SPM group is the upper-
limit value set for the SPM group divided by the number of HBAs that belong to
the SPM group and have I/O. The I/O existence in HBA is distinguished with one
minute interval monitoring. The upper-limit value of HBAs which belong to the
SPM group is updated in one minute intervals. Therefore, when the existence of
I/O is alternated, the upper-limit value of the SPM group might be over or under
the setting value.

For example, in the condition that the upper-limit value is set to 200 IOPS for an
SPM group to which 2 HBAs belong and only 1 HBA has I/O, the upper-limit value
allocated to each HBA is 200 (200+1) IOPS. After that, if the number of HBAs that
have /O turns from 1 to 2, until the next detection (updating the HBA upper-limit
value which belongs to the SPM group is in one minute interval), the upper-limit
value might become 400 (200+200) IOPS because the upper-limit value is
allocated to 200 IOPS to each HBA, which is over the setting value for the SPM
group.

In the condition that the upper-limit value is set to 200 IOPS for an SPM group to
which 2 HBAs belong and 2 HBAs have |I/O, the upper-limit value allocated to
each HBA is 100 (200+2) IOPS. After that, if the number of HBAs which have 1/0
turns from 2 to 1, until the next detection (updating HBA upper-limit value which
belongs to the SPM group is in one minute interval), the upper-limit value might
become 100 IOPS because the upper-limit value is allocated 100 IOPS to each
HBA, which is under the setting value for the SPM group.

Creating an SPM group

Before you begin
* Required role: Storage Administrator (System Resource Management)

* You must enable the Device Manager - Storage Navigator secondary window. For details,
see the System Administrator Guide.

A host bus adapter can belong to only one SPM group. To create an SPM group and add
host bus adapters to the group:
Procedure

1. Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.
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Deleting an HBA from an SPM group

Click d to change to Modify mode.

In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

4. Select the WWN tab.

5. In the lower-left tree, select and right-click the Storage System folder.

6. From the pop-up menu, select Add New SPM Group.

7. In the Add New SPM Group window, enter the name of the SPM group and then select
OK. An SPM group is created and an SPM group icon (ﬁ) is added to the lower-left
tree.

Add New SPM Group X]
SPM Group Hame | {Max. 64 characters)

| Cancel ‘

8. Selectan HBA = from the upper-left tree and select an SPM group from the lower-left
tree. Next, click Add WWN.

Repeat this operation until all desired HBAs are added to the SPM group.

é Note:

« Select a host bus adapter under Monitor. You cannot add HBAs under
Non-Monitor to SPM groups.

« When selecting a host bus adapter that is already contained in some
SPM group from the upper-left tree, the Add WWN button is not
activated. Select a host bus adapter that is not contained in any SPM
groups.

9. Click Apply to apply the settings to the storage system.

Deleting an HBA from an SPM group

The following procedure describes how to delete an HBA that has been registered in an SPM
group, from the SPM group.

Before you begin
* Required role: Storage Administrator (System Resource Management)

* You must enable the Device Manager - Storage Navigator secondary window. For details,
see the System Administrator Guide.

Procedure

1. Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.
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Changing the priority of an SPM group

2. Click d to change to Modify mode.

3. In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

4. Select the WWN tab.

5. In the lower-left tree, double-click the SPM group ( =2 ) that contains the host bus
adapter to be deleted.

6. Below the SPM icon, right-click the icon of the host bus adapter ( = ) you want to
delete.

7. Select Delete WWN from the pop-up menu.
The selected host bus adapter icon is deleted from the tree.
8. Click Apply to apply the settings to the storage system.

Changing the priority of an SPM group
All host bus adapters in one SPM group must have the same priority. Prioritized WWNs and
non-prioritized WWNs cannot be mixed in one SPM group.

You can use an SPM group to change the priority of multiple HBAs between prioritized and
non-prioritized.

You can perform the upper-limit value control for an SPM group by setting the upper-limit
value on the SPM group. For more information, see About SPM groups (on page 199).

Before you begin
* Required role: Storage Administrator (System Resource Management)
* You must enable the Device Manager - Storage Navigator secondary window. For details,
see the System Administrator Guide.
Procedure
1. Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.
2. Click ﬁ to change to Modify mode.

3. In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

4. Select the WWN tab.
5. Inthe lower-left tree, select and right-click the desired SPM group (ﬁ ).
6. Change the priority:

« To change priority from prioritized to non-prioritized, select Prio - > > Non-Prio from
the pop-up menu.

« To change priority from non-prioritized to prioritized, select Non-Prio - > > Prio from
the pop-up menu.
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Setting an upper-limit value to HBAs in an SPM group

7. Click Apply to apply the settings to the storage system.

Setting an upper-limit value to HBAs in an SPM group

If all host bus adapters in an SPM group are non-prioritized WWNSs, you can set an upper
limit value to HBA performance (such as I/O rate or transfer rate). You can assign one upper
limit value for one SPM group.

For example, suppose that the upper limit value 100 IOPS is assigned to an SPM group
consisting of four host bus adapters. If the sum of the I/O rate of the four host bus adapters
reaches 100 IOPS, Server Priority Manager controls the system so that the sum of the 1/10
rates will not exceed 100 |IOPS.

Before you begin
* Required role: Storage Administrator (System Resource Management)

* You must enable the Device Manager - Storage Navigator secondary window. For details,
see the System Administrator Guide.

Procedure

1. Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.

2. Click a to change to Modify mode.

3. In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

4. Select the WWN tab.

5. In the lower-left tree, select and right-click the Storage System folder or an SPM group
(28).

6. If you selected the Storage System folder, take the following steps:

« Select IOPS or MB/s from the list at the upper-left corner of the list. Select IOPS if
you want to assign an upper limit to the 1/0O rate. Select MB/s if you want to assign an
upper limit to the transfer rate.

« To assign an upper limit to the 1/O rate, enter the upper limit value in the IOPS
column of the list. To assign an upper limit to the transfer rate, enter the upper limit
value in the MB/s column of the list.

g Tip: If you cannot see the IOPS or MB/s column, scroll the list to the left.
The column is located at the right side of the list.
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7.

Renaming an SPM group

If you selected an SPM group (ﬁ ), take the following steps:

« Right-click the selected SPM group and then select Change Upper Limit from the
pop-up menu. The Change Upper Limit dialog box opens.

Change Upper Limit g|

Upper Limit | | 1oPs <)

‘ Cancel |

= To assign an upper limit to the I/O rate, enter the upper limit value and then select
IOPS from the list. Next, select OK. To assign an upper limit to the transfer rate,
enter the upper limit value and then select MB/s from the list. Next, select OK.

In the Server Priority Manager main window, click Apply to apply the settings to the
storage system.

To confirm an upper limit value specified for each SPM group, select the Storage
System folder in the lower-left tree on the WWN tab. The SPM groups are displayed in
the list and you can confirm each upper limit value.

Renaming an SPM group

The following procedure describes how to change an SPM group name that has been set.

Before you begin

Required role: Storage Administrator (System Resource Management)

You must enable the Device Manager - Storage Navigator secondary window. For details,
see the System Administrator Guide.

Procedure

1.

Click Reports > Performance Monitor > Server Priority Manager to open the Server
Priority Manager window.
Click d to change to Modify mode.

In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

Select the WWN tab.

In the lower-left tree, select and right-click an SPM group ( =2 ).

Select Rename SPM Group from the pop-up menu. The Rename SPM Group dialog
box opens.
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Deleting an SPM group

Rename 5PM Group §|

SPM Group Hame |gmup1 (Max. 64 characters)

| Cancel ‘

7. Enter the new name and select OK.

8. In the Server Priority Manager main window, click Apply to apply the settings to the
storage system.

Deleting an SPM group

The following procedure describes how to delete an SPM group.

Before you begin
* Required role: Storage Administrator (System Resource Management)
* You must enable the Device Manager - Storage Navigator secondary window. For details,
see the System Administrator Guide.
Procedure
1. Click Reports > Performance Monitor > Server Priority Manager to open the Server

Priority Manager window.

2. Click ﬂ to change to Modify mode.

W

In the Server Priority Manager window, click Server Priority Manager. The Server
Priority Manager main window appears.

Select the WWN tab.

In the lower-left tree, select and right-click an SPM group ( = ).
Select Delete SPM Group from the pop-up menu.

No a

In the Server Priority Manager main window, click Apply to apply the settings to the
storage system.
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Chapter 6: Quality of Service operations

The Quality of Service (QoS) function enables you to set different performance levels (such
as I/O rate and transfer rate) for individual volumes or individual QoS groups for VSP 5000
series. For more information about QoS group, see QoS Group (on page 207). By using the
QoS function to control I/O processing for individual volumes or individual QoS groups for
VSP 5000 series, you can suppress performance interference among applications and
provide a certain level of performance and quality.

Overview of QoS operations

Chapter 6: Quality of Service operations

Performance Guide 206



QoS Group

The QoS function provides the following functions:

* QoS group(VSP 5000 series): Implementing the QoS controls for the grouped multiple
volumes.

= Upper-limit control: Controlling the performance upper limit for host I/O requests on the
specified volumes or the QoS groups for VSP 5000 series

* QoS monitor: Displaying the performance information of the volumes or the QoS groups
for VSP 5000 series subject to the QoS functionality

* QoS alert: Monitoring the threshold value for the volumes or the QoS groups for VSP
5000 seriessubject to the QoS functionality

For VSP G130, G/F350, G/F370, G/F700, G/F900, the following functions are also
provided:

* Lower-limit control: Controlling the performance lower limit for host I/O requests on the
specified volumes

* Priority control: Controlling the priority of the specified volumes

=| Tenanta =| Tenantg
T : ; ]
1A C i |

Service £
|Appheation E)

‘ Storage system

QoS Groups#l

Upper it
10,000 10P5

L] L.
0 00 00

Volumes2

Upper Limit Upper Limit 1
2,00010P5 | 3.00010PS 300MEE |

The QoS function is provided with SVOS RF 9.3 or later on VSP 5000 series (90-03-0x or
later) and SVOS RF 9.4 or later on VSP G130, G/F350, G/F370, G/F700, G/F900 (88-06-0x
or later). The QoS function is automatically installed on these storage systems, and then
starts working on volumes on which the QoS function is enabled (QoS volumes). The QoS
group function is supported only for VSP 5000 series whose DKCMAIN microcode version is
90-05-0x or later.

You can set the QoS function only for open-system volumes whose emulation type is OPEN-
V. Make sure to add a volume with OPEN-V in a QoS group for VSP 5000 series. The QoS
controls for the I/O operations cannot be performed even if an upper limit is set for a volume
whose emulation type is not OPEN-V. Running the commands related to QoS does not cause
an error, however it does not work as the QoS function. You cannot specify the QoS settings
for command device volumes or remote command device volumes.

QoS Group
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Purposes of QoS control

(VSP 5000 series) The QoS group function enables the QoS controls for a volume group
created by grouping the multiple volumes. The volume group itself is also referred to as a
QoS group. The QoS group function is supported only for VSP 5000 series whose DKCMAIN

microcode version is 90-05-0x or later.

The following table lists the requirements for QoS group.

Item Requirements
Maximum number of QoS groups 2,048
Number of volumes for each QoS group 1 to 4,096
QoS group identifier 0to 2,047

Restrictions on adding a volume to a QoS group

The following volumes cannot be added to a QoS
group:
= A volume belonging to a different QoS group

= A volume used as a command device or a
remote command device

Restrictions on deleting a QoS group

No volumes belong to a QoS group.

Purposes of QoS control

The following table lists and describes the possible purposes of QoS upper-limit control,

lower-limit control, and priority control.
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QoS upper-limit control

Type of QoS
control

Volume/QoS
group

Purposes

Upper-limit
control

Volume

Provides the upper-limit value of the throughput that a public
cloud provider can provide to the tenant as one of the service
requirements.

When 1/O requests are concentrated on certain volumes, the
upper limit can be set for the throughput of those volumes. This
enables suppressing degradation of the throughput of other
volumes.

QoS group
(VSP 5000
series)

Provides the upper-limit value of the throughput of an entire
volume consisting of multiple volumes instead of the throughput
of individual volumes by grouping the multiple volumes to be
assigned to the tenant for which the public cloud provider
provides multiple services (uses multiple volumes) into a QoS
group.

Suppresses degradation in the throughput of any QoS groups
that is not the target QoS group, or in the throughput of volumes
that are not included in any QoS groups.

Lower-limit
control

Volume

Provides a certain level of performance that a public cloud
provider can provide to the tenant as one of the service
requirements.

Secures an appropriate throughput for individual volumes.

The throughput can be suppressed for volumes for which the
lower limit value is exceeded, and the throughput can be
prioritized for volumes for which the lower-limit value is not
reached. This enables maintaining appropriate throughput for
individual volumes.

Priority control

Volume

Provides a variation to service performances that a public cloud
provider can provide to the tenant.

Provides the priority for /O processing on individual volumes.

QoS upper-limit control

QoS provides upper-limit control for individual volumes or individual QoS groups for VSP
5000 series. When an I/O request is issued to a volume or a QoS group for VSP 5000 series
for which an upper-limit value is set, the storage system checks the average throughput of
the volume or the QoS group for VSP 5000 series for the last 1 second. If the throughput
reached (or exceeded) the upper-limit value, the storage system stops 1/O processing for the
volume or the QoS group for VSP 5000 series, although it continues to accept I/O requests
from services. When the throughput falls below the upper-limit value, the storage system
resumes |/O processing for the volume or the QoS group for VSP 5000 series.
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QoS upper-limit control

The QoS upper-limit control can be applied to the I/O rate, the transfer rate, or both. If the
upper-limit control is applied to both the I/O rate and the transfer rate, I/O processing is

suppressed when either the 1/O rate or the transfer rate reaches the upper-limit value. You
can set the following values for upper-limit control of volumes or QoS group for VSP 5000

series:

* |/Orate (IOPS): 100 to 2,147,483,647
* Transfer rate (MB/s): 1 to 2,097,151

A Caution: If you set a low upper-limit value compared to the actual I/O frequency,
the 1/0 performance is degraded. Use the QoS monitor function to recognize the
actual 1/0O frequency, and then change the upper-limit value to an appropriate
value.

5

Note: The QoS function controls the upper limit only for the I/Os between hosts
and the target storage system. When volumes are used as pair volumes for
remote copy operations, the upper limit for the 1/0Os between the primary and
secondary storage systems is not controlled.

Note: For VSP 5000 series, when you configure the upper-limit control settings
on a QoS group, the following cautions and restrictions are required:

An upper limit to be set for a QoS group is shared by all volumes included in
the QoS group.

The 1/0O operation is performed every one second for all volumes that receive
I/O requests even if the throughput reaches the upper limit. As a result, the I/O
operation is temporarily performed exceeding the upper limit, however the
performance degradation of the host due to the I/O suppression can be
suppressed.

A volume for which an upper limit has been set can also be included in a QoS
group.

When a volume with an upper limit set is added to a QoS group, or when an
upper limit for a volume included in a QoS group is changed, if either the
upper limit to be set for the volume or that to be set for the QoS group is
reached, the 1/O operations are suspended. If the I/O performance is different
from the expected value, verify both the upper limit for the volume and that for
the QoS group.
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QoS upper-limit control

For VSP 5000 series, the following table describes the differences between when using QoS
group and when not using QoS group for the upper-limit control.

Condition

QoS upper limit settings

If QoS group is not
used and the same
upper limit (for
example, 1,000 IOPS)
is set for five volumes

The upper limit for each volume remains 1,000 IOPS and it is not changed.

If five volumes with no
upper limits set is
grouped into a QoS
group, and 5,000 IOPS
is set as an upper limit
for the QoS group

The five volumes share 5,000 IOPS.

If the I/O request on the one volume is high and the other four volumes
receive no I/O requests, 5,000 IOPS applies to the volume with the highest
I/O requests.

If the 1/0 request on each of all five volumes requires 1,000 IOPS or more,
approximately 1,000 IOPS (5,000/5 = 1,000) applies to each volume.

If a volume with the
upper limit of 2,000
IOPS set and four
volumes with no upper
limits set are grouped
into a QoS group, and
6,000 IOPS is set as
an upper limit for the
QoS group

The five volumes share 6,000 IOPS.

If the 1/0 request on the one volume with an upper limit set requires 2,000
IOPS or more, and the other four volumes receive no 1/O requests, 2,000
IOPS applies to the volume with the upper limit set. (6,000 IOPS does not
apply).

If 1,200 IOPS or more is required for the 1/0 request on each of the one
volume with an upper limit set and the other four volumes with no upper
limits set, approximate 1,200 IOPS (6,000/5 = 1,200) applies to each
volume. (2,000 IOPS does not apply to the volume with the upper limit
set.)

The following table lists the differences in the upper-limit control by using Server Priority
Manager (SPM) and QoS.

Item

Item for which upper-limit

control is enabled

Upper-limit control method

SPM QoS
Port Volume
WWN QoS group (VSP 5000 series)
SPM group
Volume WWN
Either of the following settings is Any of the following settings is
enabled: enabled:
= Control with I/O rate = Control with I/O rate
= Control with transfer rate = Control with transfer rate

= Control with both 1/O rate and
transfer rate
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QoS lower-limit control

QoS lower-limit control

(For VSP G130, G/F350, G/F370, G/F700, G/F900) QoS provides lower-limit control for

individual volumes to secure a certain level of performance (specified as the lower-limit value)
for services that request 1/Os. Set the lower-limit value for all volumes, where the value for
each volume must be determined depending on the amount of 1/Os.

When there are few 1/O requests from hosts on individual volumes (#0 to #3) as in the
following figure, the lower limit control function does not work because it is not necessary.
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In this condition, if I/O requests from hosts on a specific volume (for example, take the
specific volume as volume #0 in the figure) increase and require the throughput no less than
the lower limit value set for volume #0, the throughput is in the state of not satisfying the
lower limit (as shown by A in the following figure). Therefore, this function controls
assignment of the order of 1/0 processing so that I/O processing on volume #0 takes priority
and the throughput of volume #0 satisfies the lower limit (as shown by B in the following
figure). Furthermore, if there is enough room for the entire 1/0 processing (for example, there
are few 1/O requests from hosts on volumes #1 to #3, and the throughput of volumes #1 to #3
does not need to satisfy each lower limit (as shown by C in the following figure)), this function

allows 1/O processing on volume #0 even if the throughput becomes larger than the lower
limit (as shown by D in the following figure).
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QoS lower-limit control
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In this condition, if I/O requests from hosts on volumes #1 to #3 also increase, this function
controls assignment of the order of I/O processing so that I/O processing on volumes #1 to
#3 takes priority and the throughput of volumes #1 to #3 satisfies each lower limit (as shown
by E in the following figure). Because the throughput of volume #0 already exceeds the lower
limit, assignment of the order of I/O processing is adjusted so that I/O processing on volumes
#1 to #3 takes priority over I/O processing on volume #0. Then, the throughput of volume #0
is decreased to around the lower limit value (as shown by F in the following figure).
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This approximates the throughput of individual volumes to the lower-limit value.
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QoS priority control

The lower-limit control can be applied to the 1/O rate, transfer rate, or both. If the lower-limit
control is applied to both the I/O rate and the transfer rate, the 1/O rate and the transfer rate
are monitored on individual volumes. Then, when an I/O occurs, the volumes for which either
of the 1/O rate or the transfer rate does not reach the lower-limit value take priority for I/O
processing.

You can set the following values for lower-limit control of volumes:
* 1/O rate (IOPS): 10 to 2,147,483,647
* Transfer rate (MB/s): 1 to 2,097,151

A Caution:

= Specify the lower-limit values for all volumes for which the LUN path is set. If
there are volumes for which the lower-limit values are not set, the volumes
take priority over the other volumes and you cannot obtain expected results.

* If you specify the lower-limit value that exceeds the performance capacity of
the storage system, you cannot obtain expected results. Specify an
appropriate value considering the performance capacity of the storage system.

a Note: The QoS function controls the lower limit only for the 1/0Os between hosts
and the target volume. When the volume is an external volume or a pair volume
for remote copy operations, the lower limit for the 1/0s between the storage
systems is not controlled.

QoS priority control

(For VSP G130, G/F350, G/F370, G/F700, G/F900) QoS provides priority control for
individual volumes, prioritizing the 1/0 requests from services to the storage system.
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QoS monitor function

Priority has three levels as described in the following table. When the storage system
receives |/O requests for volumes for which priority is set, I/O processing is controlled so that
the 1/0 processing for the volumes with higher priority takes priority and the 1/O processing for
the volumes with lower priority is delayed. The target response time is defined for each
priority level. The storage system controls 1/Os so that the target response time is satisfied.

Priority level 1/0 rate (IOPS )
3 (High) 1ms
2 (Middle) 5ms
1 (Low) 10 ms

A Caution: Specify the priority for all volumes for which the LUN path is set. If there
are volumes for which the priority is not set, the volumes take priority over the
other volumes and you cannot obtain expected results.

a Note:

* The QoS function controls priority only for the 1/Os between hosts and the
target volume. When the volume is an external volume or a pair volume for
remote copy operations, the priority for the 1/0Os between the storage systems
is not controlled.

= The priority control defines the priority of response and does not secure the
target response time. The target response time might not be satisfied if a
heavy load is placed on the storage system.

* The target response time has a fixed value and cannot be changed.

QoS monitor function

The QoS monitor function collects performance information for the volumes or the QoS
groups (VSP 5000 series) on which QoS settings are configured so you can check the
average performance of the volumes or the QoS groups (VSP 5000 series) for the last 1
second. The following table lists and describes the performance information collected by the
QoS monitor.

Note: The QoS monitor function monitors only the commands subject to QoS
control. It does not monitor the control commands between storage systems.

Table 1 QoS monitoring for a volume

Item Description

Number of received Number of commands that the monitored volume received
commands
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QoS alert function

Item Description
Amount of transferred Amount of transferred commands (KB/s) that the monitored
commands volume received
I/O rate I/O rate for the monitored volume (IOPS)
Amount of transferred Amount of transferred data on the monitored volume (KB/s)
data
Response time Average response time of the monitored volume (us)
Monitoring time Time when the performance information was collected

Table 2 QoS monitoring for a QoS group (VSP 5000 series)

Item

Description

Number of received commands

Number of commands that the monitored QoS group
received

Amount of transferred
commands

Amount of transferred commands (KB/s) that the
monitored QoS group received

I/O rate

I/O rate for the monitored QoS group (IOPS)

Amount of transferred data

Amount of transferred data on the monitored QoS group
(KB/s)

Response time

Average response time of the monitored QoS group (
s)

Monitoring time

Time when the performance information was collected

Note: If any of the following maintenance operations is in process on the storage
system or an MP failure occurs during monitoring, the maintenance operation
might affect the performance information:

= Changing system configuration

* Replacing the microcode

* Replacing a controller

QoS alert function

The QoS alert function issues a SIM to notify to the user that the status of a QoS volume or a
QoS group for VSP 5000 series is out of the setting range. After you set the QoS alert
function, the alert conditions are periodically checked in the storage system. The QoS alert
function provides the following functions.
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QoS alert function

Upper-limit alert: An upper-limit alert (SIM ee0000 for a volume or ee3000 for a QoS group)
is output when the upper-limit value set for a QoS volume or a QoS group for VSP 5000
series is continuously reached for the time period specified as the threshold period. Since 1/0
processing is suppressed when the upper-limit value is reached, you can use this alert
function to monitor whether and how often the 1/O processing is suppressed.

The upper-limit alert function is disabled by default. You can set the threshold period for the
upper-limit alert from 1 second to 600 seconds (10 minutes). The storage system outputs a
SIM for alert notification once per 24 hours. If one volume or one QoS group for VSP 5000
series reaches its upper limit more than once, or if a different volume or a different QoS group
for VSP 5000 series also reaches its upper-limit within 24 hours, the second and subsequent
alerts are not reported. If the storage system is VSP 5000 series, the SIM is automatically
completed within about 10 minutes after the alert is reported. The time that the upper-limit
alert is output is recorded in the storage system. For more information about how to indicate
the time, see CCl commands for QoS operations (on page 218).

A Caution:

= If you change the threshold period for alert notification, an alert might be
output even if the new threshold period is not reached, depending on when
you changed the setting and the time at which the threshold period is judged.

* (For VSP 5000 series) If any of the following problems occur in a storage
system or network, a SIM for alert notification might not be completed. After
the storage system or network returns to the normal state, whether the SIM
has been completed is checked (once per day), and then a SIM for alert
notification is complete again:

*  Network failure between the controller and the SVP
° Blackout

*  Planned shutdown

Lower-limit alert (for VSP G130, G/F350, G/F370, G/F700, G/F900): A lower-limit alert (SIM
ee1000) is output when the state in which the lower-limit value set for a QoS volume is not
reached continues for the time period specified as the threshold period. You can use this alert
function to monitor the status of lower-limit control of throughput.

The lower-limit alert function is disabled by default. You can set the threshold period for the
lower-limit alert from 1 second to 600 seconds (10 minutes). The storage system outputs a
SIM for alert notification once per 24 hours. If one volume does not reach its lower limit more
than once, or if another volume also does not reach its lower limit within 24 hours, the second
and subsequent alerts are not reported.

5 Note: A lower-limit alert is output when lower-limit control is not available, in
which the storage system receives many I/0O commands from hosts but cannot
increase the throughput to the lower-limit value. For I/O commands from hosts,
the number of received I/O commands and the amount of received I/O commands
are monitored. If the number of received I/O commands or the amount of received
I/0 commands does not reach the specified value for 1 second, this alert is not
output. This is because the storage system recognizes that the number (or
amount) of I/O commands from hosts becomes fewer (or lower) and determines
that there is no problem even if the throughput is lower than the lower-limit value.
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CCI commands for QoS operations

Response delay alert (for VSP G130, G/F350, G/F370, G/F700, G/F900): A response delay
alert (SIM ee2000) is output when the state, in which the target response time corresponding
to the priority set for a QoS volume is exceeded, continues for the time period specified as
the threshold period. You can use this alert function to monitor the status of delay for the
target response time.

The response delay alert is disabled by default. You can set the threshold period for the
response delay alert from 1 second to 600 seconds (10 minutes). The storage system
outputs a SIM for alert notification once per 24 hours. If one volume exceeds the target
response time more than once, or if another volume exceeds the target response time within
24 hours, the second and subsequent alerts are not reported.

a Note:

= |f you change the threshold period for alert notification, an alert might be
output even if the new threshold period is not reached, depending on when
you changed the setting and the time at which the threshold period is judged.

= |f the target response time is exceeded, the timer starts counting. If the state in
which there is no 1/0O continues for 1 second or more, the count of the timer is
reset.

CCIl commands for QoS operations

Use the following CCl commands to specify the QoS settings and to obtain QoS monitor
information. For details, see the Command Control Interface Command Reference.

Function Command Setting item Command option

Configuring the raidcom modify | Upper limit -upper_throughput_io

settings on a volume | Idev _upper_data_trans_mb

Lower limit (for -lower_throughput_io
VSP G130, G/
F350, G/F370, G/
F700, G/F900)

-lower_data_trans_mb

Priority (for VSP -response_priority
G130, G/F350, G/
F370, G/F700, G/
F900)

Threshold period | - upper_alert_time
for alert

e -lower_alert_time (for VSP
notification

G130, G/F350, G/F370, G/
F700, G/F900)
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CCI commands for QoS operations

Function Command Setting item Command option
-response_alert_time (for
VSP G130, G/F350, G/F370,
G/F700, G/F900)
Configuring the raidcom add Adding a QoS -qos_grp_id
settings on a QoS qos_grp group
group (VSP 5000 - -
series) Adding a volume | -qos_grp_id
to a QoS group dev_id
raidcom delete | Deleting a QoS -qos_grp_id
gos_grp group
Deleting a volume | -qos_grp_id
from a QoS group Idev_id

raidcom modify
qos_grp

Upper limit

-upper_throughput_io

-upper_data_trans_mb

Threshold period
for alert

-upper_alert_time

notification
Viewing the settings | raidcom get Idev | Viewing the QoS | -key qos
for a volume settings
configured on a
volume
Viewing the settings | raidcom get Viewing the QoS | -key monitor
for a QoS group qos_grp settings
(VSP 5000 series) configured on a
QoS group
Viewing the settings | raidcom get Viewing a volume | -key resource
for a volume in a qos_grp included in a QoS

QoS group (VSP
5000 series)

group

-qos_grp_id

QoS monitoring for a
volume

raidcom get Idev

raidcom monitor

Viewing the
performance
information on a

-key qos_monitor

-monitor_type qos_ldev

resource* volume
QoS monitoring for a | raidcom get Viewing the -key monitor
QoS group (VSP qos_grp performance
5000 series) _ . information on a _
raidcom monitor QoS group -monitor_type qos_grp

resource*
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CCI commands for QoS operations

Function Command Setting item Command option

* This command is used for periodically collecting the performance information. To run this
command, log in to the storage system with a user account belonging to the user group for
which all resource groups are set.

Verifying a volume or a QoS group that has reached the alert conditions

You can use CCI to check the last time an alert was issued for the monitored volume or QoS
group for VSP 5000 series. If you receive an alert notification, check for every monitored
volume or QoS group the last time the upper-limit value is exceeded.

Command example for a volume for VSP 5000 series:

C:\HORCM\etc>raidcom get ldev -ldev list defined -fx -key gos
LDEV# UPPER THROUGHPUT (IOps) UPPER DATA TRANS (MBps) UPPER ALERT (s) UPPER ALERT NOTICE
1000 555 5555 5 2019-12-23T09:29:38

Command example for VSP G130, G/F350, G/F370, G/F700, G/F900:

CC:\HORCM\etc>raidcom get ldev -ldev list defined -fx -key qos
LDEV# UPPER THROUGHPUT (IOps) UPPER DATA TRANS (MBps) UPPER ALERT (s)
UPPER ALERT NOTICE LOWER THROUGHPUT (IOps) LOWER DATA TRANS (MBps)
LOWER ALERT (s) LOWER ALERT NOTICE PRIORITY RESPONS TARGET (ms)
RESPONSE ALERT (s) RESPONSE ALERT NOTICE

a000 100 1 1
2020-03-10T15:17:28 100

1 1 2020-03-10T15:17:28 1

10 1 =
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Implementing QoS controls

5 Note:

* UPPER_ALERT_NOTICE indicates the time the volume or the QoS group for
VSP 5000 series reached the upper limit even if the time is before the alert
notification.

= UPPER_ALERT_NOTICE does not indicate the time if the volume or the QoS
group for VSP 5000 series has never reached the upper limit.

* The time that reached an alert condition is recorded based on the system date
and time (date, time, and time zone) of the storage system.

Therefore, if you change the system date and time of the storage system, the
time which previously reached the alert condition becomes incorrect after the
change.

(For VSP G130, G/F350, G/F370, G/F700, G/F900):

* LOWER_ALERT_NOTICE indicates the time the volume is determined not to
reach the lower limit even if the time is before the alert notification.

= LOWER_ALERT_NOTICE does not indicate the time if the volume has never
reached the lower limit.

= RESPONSE_ALERT_NOTICE indicates the time the volume exceeds the
target response time even if the time is before the alert notification.

* RESPONSE_ALERT_NOTICE does not indicate the time if the volume has
never exceeded the target response time.

Implementing QoS controls

Use the following workflow to configure QoS settings to set performance levels for individual
volumes or individual QoS groups for VSP 5000 series.

1.

Make sure your storage system firmware and CCI version meet the requirements for
QoS:

= The VSP 5000 series firmware must be 90-03-0x or later.

=« The VSP G130, G/F350, G/F370, G/F700, G/F900 firmware version must be
88-06-0x or later.

= The CCI version must be 01-55-03/03 or later.

Identify the volumes for which you want to implement QoS controls. The QoS function
can be set only for OPEN-V volumes.

Specify the desired QoS settings to the volumes or the QoS groups for VSP 5000 series
(see QoS upper-limit control (on page 209) or QoS lower-limit control (on page 212)).

Specify the desired QoS alert settings (see QoS alert function (on page 216)).

Monitor the performance information by using the QoS monitor function (see QoS
monitor function (on page 215).

Revise the QoS volume settings as needed.

See QoS use cases (on page 223) to determine the appropriate setting values.
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QoS operating procedures

QoS operating procedures

You can perform the QoS operations by following the workflow and the procedures.

1. Configure QoS settings.

2. After normal operations, check the QoS monitor.
« If the results are unexpected or abnormal, change the QoS settings as needed.

« If the results are normal and an alert notification was issued, change the QoS
settings as needed.

« If the results are normal and no alert notification was issued, continue monitoring

operations.
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Phase 1: QoS system configuration designs and environmental settings

For VSP G130, G/F350, G/F370, G/F700, G/F900, to set the service levels for each volume,
you can configure the following settings:

QoS setting 1:
* QoS upper-limit control
* QoS lower-limit control

* QoS priority control

Set an upper limit for each volume by following the instructions in CCl commands for QoS
operations (on page 218).

QoS setting 2: QoS alert

Set QoS alert for the target volume to monitor the performance on the volume.
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QoS use cases

For VSP 5000 series, to set the service levels for each QoS group, you can configure the
following settings:

* QoS setting 1: QoS group and QoS upper-limit control

Set an upper limit for each QoS group by following CCl commands for QoS operations (on
page 218). First, create a QoS group, set an upper limit for the QoS group, and then add a
volume to the QoS group. You can set an individual upper limit for each volume included
in the QoS group.

* QoS setting 2: QoS alert

Set QoS alert for the target volume to monitor the performance on the volume.

Phase 2: QoS operations

The QoS monitoring function enables you to monitor the performance information on a
volume or a QoS group for VSP 5000 series. Verify the abnormal monitor information, and
then update the QoS setting values as needed by following CCl commands for QoS
operations (on page 218).

The QoS alert function enables you to recognize that the I/O operations performed on a
volume or a QoS group for VSP 5000 series are out of the valid range of the QoS setting
values. Verify the alert information, and then update the QoS setting values as needed by
following QoS use cases (on page 223).

QoS use cases
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Combining a volume upper limit and a QoS group upper limit

The QoS function can control the performance for processing storage devices based on the
upper limit, lower limit, and priority for the services that issued 1/0O requests. The following
table lists and describes the use cases, and the suitable control methods and guidelines for
individual use cases.

Volume/QoS Control

Use case group method See
Restricting performance for | Volume QoS Upper-limit Preparing for
I/O processing for a specific | group (VSP control unexpected massive 1/O
service to a certain level or | 5000 series) requests (on page 226)
lower.
Suppressing influence on Volume QoS
other services when group (VSP
unexpected massive 1/0 5000 series)

requests are issued by a
specific service.

Providing the available 1/0 QoS group
rate as the total of the upper | (VSP 5000
limit values for a tenant that | series)

handles multiple services.

(For VSP G130, G/F350, G/ | Volume Lower-limit Securing a certain level
F370, G/F700, G/F900) control of 1/0O processing
Securing a certain level of performance (on
performance for 1/0O page 227)

processing for a specific

service.

(For VSP G130, G/F350, G/ | Volume Priority control | Setting priority for
F370, G/F700, G/F900) individual services (on
Setting relative priority levels page 228)

for individual services.

Combining a volume upper limit and a QoS group upper limit
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Combining upper-limit control, lower-limit control, and priority control

For VSP 5000 series You can use a combination of an upper limit for a volume and that for a
QoS group. In addition, one QoS group contains a volume for which no upper limits are set
and a volume for which an upper limit is set. For more information, see CCI commands for
QoS operations (on page 218).

% Note:

= The upper limit to be set for a volume must be less than that for a QoS group.
If the upper limit for the volume is changed, make sure to change it to a value
less than the upper limit for the QoS group.

= |f either the upper limit to be set for a volume or that to be set for a QoS group
is reached, the I/O operations are suspended. If the I/O performance is
different from the expected value, verify both the upper limit for the volume
and that for the QoS group.

Combining upper-limit control, lower-limit control, and priority control
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Preparing for unexpected massive I/O requests

(VSP G130, G/F350, G/F370, G/F700, G/F900) You can use a combination of upper-limit,
lower-limit, and priority controls for the same volume.

A Caution:

The lower-limit value is a specific numerical value for the throughput that the
storage system administrator ensures for the storage system users. You can
specify any numerical value. The lower-limit control controls I/O commands and
I/0O processing for data on the volume.

The priority is an option used to specify the time since the storage system
receives an I/O command until it finishes necessary processing and returns the
response (target response time). The priority is specified in three levels (high,
medium, and low).

The target response time is a specific numerical value, but you cannot specify a
value you want. The priority control controls the I/O processing order. When the
priority is set for individual volumes, the storage system changes the I/O
processing order, if necessary, so that the response time for each 1/0O command is
within the target response time. For example, if the storage system receives /O
commands for volumes with lower priority level and then receives 1/O commands
for volumes with higher priority level, the 1/O commands for volumes with higher
priority level are processed first.

As described above, the lower-limit control and the priority control may have
different purposes for their control. Therefore, they can be used in combination
with each other with the following considerations.

The QoS function monitors the throughput to check the influences of the lower-
limit values and priority levels that are set for volumes. Then, the lower-limit
values and priority levels are revised, if necessary, based on the monitoring
results. If both the lower-limit control and priority control are set, it is difficult to
determine whether the influences are caused by the lower-limit control or by the
priority control. For example, if a volume with high priority level receives an 1/0
command and then a volume with medium priority level receives an 1/O
command, the I/O processing order necessary for responding the 1/0 command is
normally not changed. However, the order of response might be changed by the
lower-limit control.

Preparing for unexpected massive I/O requests

The upper-limit control for a volume is a suitable solution if you want to suppress influences
on other services when unexpected massive /O requests are issued by a specific service.
For VSP 5000 series, the upper-limit control for a QoS group is a suitable solution to
suppress influences on other tenants when unexpected massive I/O requests are issued by a
tenant that handles multiple services. Configure the upper limit setting on either a volume or a
Qos group depending on the use cases.
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Securing a certain level of I/O processing performance

Upper-limit value setting

If you set an upper-limit value that is lower than the actual throughput, the application might
be drastically slowed down. For the initial upper-limit value, specify the value with a margin,
based on the amount of throughput during your business cycle (for example, one day to one
week). For details about the amount of throughput, see the server's throughput data or the
performance values in Performance Monitor.

When an upper-limit alert is issued

If an upper-limit alert is issued or the monitor information is abnormal during operations, an
unexpectedly large amount of I/O requests might be issued. Use the QoS monitor function to
check the amount of throughput, and revise the upper-limit value, if necessary.

Securing a certain level of I/O processing performance

(VSP G130, G/F350, G/F370, G/F700, G/F900) The lower-limit control is a suitable solution if
you want to secure a certain level of 1/0O processing performance for a specific service.

A Caution: Set the lower-limit values for all volumes for which the LUN path is set.

Lower-limit value setting

For the initial lower-limit value, specify the minimum value in the available setting range. After
you start operations, gradually increase the lower-limit value while checking the application
behavior and the amount of throughput during the business cycle (for example, for one day to
one week). For details about the amount of throughput, see the performance values in the
QoS monitor function.

Note the following when you increase the lower-limit value:

= The sum of the lower-limit values for all volumes must be the same as or lower than the
I/O processing capacity of the storage system.

= Set the lower-limit values for volumes that have a certain level of throughput. When you
specify the lower-limit values for volumes on which I/Os occur intermittently, specify the
minimum value in the available setting range.

* Even when you set the higher lower-limit value, if there are a few 1/O requests from
servers to the volume, the throughput does not increase.

When a lower-limit alert is issued

Consider the following causes when a lower-limit alert is issued or the monitor information is
abnormal during operations:

* The sum of the lower-limit values for all volumes exceeds the I/O processing capacity of
the storage system.

* A hardware failure (such as a drive failure) might occur. (In this case, a SIM indicating
hardware failure is reported.)

In other causes, the lower-limit control might not work satisfactory. In that case, consider
releasing the lower-limit setting.
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Setting priority for individual services

Setting priority for individual services

(VSP G130, G/F350, G/F370, G/F700, G/F900) The priority control is a suitable solution if
you want to set relative priority levels for individual services.

A Caution: Set priority levels for all volumes for which the LUN path is set.

Priority settings

There are three priority levels. The 1/O processing for volumes with higher priority takes
priority, and the I/O processing for volumes with lower priority is delayed. If the setting is not
balanced (for example, only the high-level priority is specified), the arrangement of the
processing order is not performed. Specify the high priority level for about 10% of the
volumes, the medium priority level for about 30% of the volumes, and the low priority level for
about 60% of the volumes. If individual services have almost the same priority level, the
priority control is not a suitable solution.

When a response delay alert is issued

Consider the following causes when a response delay alert is issued or the monitor
information is abnormal during operations:

* A hardware failure (such as a drive failure) might occur. (In this case, a SIM indicating
hardware failure is reported.)

* The number (or amount) of issued I/0 requests might exceed the processing capacity of
the storage system.

In other causes, the priority control might not be satisfactory. Consider releasing the
priority setting.
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Chapter 7: Hitachi Virtual Partition Manager
operations

This chapter describes and provides instructions for performing cache partitioning operations
using Hitachi Virtual Partition Manager.

Overview of Virtual Partition Manager

Your storage system can connect to multiple hosts and can be shared by multiple users,
which can result in conflicts among users. For example, if a host issues many 1/O requests or
reads or writes a large amount of data, the I/O performance of other hosts may be affected.
Virtual Partition Manager allows you to create multiple virtual cache memories called cache
logical partitions (CLPRs), each allocated to different hosts, to prevent contention for cache
memory and improve /O performance.

A cache logical partition is a pool of the cache and parity groups in the storage system.
Partitioning cache into one or more CLPRs allows storage administrators to dedicate
individual CLPRs to a different host, preventing I/O contention for cache memory. Partitioning
cache dedicates cache resources for exclusive use by specific applications to maintain
priority and quality of service for business-critical applications. Storage administrators can
secure or restrict access to storage resources to ensure confidentiality for specific
applications. By dedicating resources to each partition as needed, a high quality of service
can be maintained for all users.

You can allocate one of the following for a CLPR:
= A parity group
* An external volume

= A virtual volume of Dynamic Provisioning or Thin Image

CLPR names

CLPRO is the default CLPR in the storage system. If you have not yet created any cache
logical partitions, all cache belongs to CLPRO.

The following table lists the reserved CLPR names and corresponding CLPR IDs. These
CLPR names are reserved with each CLPR ID. You cannot use another CLPR ID. For
example, if the CLPR ID is 1, you cannot change the CLPR name to CLPR2.

Note: You can create a maximum of 32 CLPRs including CLPRO, which is

created by default.
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Use case for cache logical partitioning

CLPRID CLPR name CLPRID CLPR name
0 CLPRO 16 CLPR16
1 CLPR1 17 CLPR17
2 CLPR2 18 CLPR18
3 CLPR3 19 CLPR19
4 CLPR4 20 CLPR20
5 CLPR5 21 CLPR21
6 CLPR6 22 CLPR22
7 CLPR7 23 CLPR23
8 CLPRS 24 CLPR24
9 CLPR9 25 CLPR25
10 CLPR10 26 CLPR26
11 CLPR11 27 CLPR27
12 CLPR12 28 CLPR28
13 CLPR13 29 CLPR29
14 CLPR14 30 CLPR30
15 CLPR15 31 CLPR31

Use case for cache logical partitioning

The following figure shows three branch offices and 128 GB of cache memory partitioned into
one 40-GB segment for each office. The host for branch A has a heavy I/O load. Because the
cache memory is partitioned, that heavy 1/O load cannot affect the cache memory for branch
B or branch C.
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Cache partitioning workflow

Host in branch A Host in branch B Host in branch C
Server Server Server
ﬁ E
Host I/0 Host L0 Host I/0
Parity group 1-1 Parity group 1-2 Panty group 1-3

== ==:zJl ==: %

Manag=

CLPR1 (40 GB) CLPRZ (40 GB) CLPR3 (40 GB)

Cache memory (128 GB)
Storage system

Cache partitioning workflow

1.

Calculate the cache capacity required for your needs, taking into account other features
and functions that also have cache capacity requirements. For details, see Calculating
cache capacity (on page 233).

If needed, install additional cache memory in your storage system.

Determine an appropriate time to create CLPRs and migrate resources to the new
CLPRs. Creating CLPRs and migrating resources can significantly degrade host
performance and should be performed during the initial installation and setup of the
storage system or during maintenance.

Create the CLPRs and migrate resources to the new CLPRs. For details, see Creating a
CLPR (on page 241) and Migrating resources to and from a CLPR (on page 243).

Manage the CLPRs as needed.

« After a CLPR has been created, you can change the CLPR name, CLPR cache
capacity. For details, see Editing an existing CLPR (on page 244).
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Cautions and restrictions for Virtual Partition Manager

Cautions and restrictions for Virtual Partition Manager

Increased cache memory requirements

Install additional cache memory before partitioning cache. Adding cache memory after
CLPRs have been created is difficult and can be problematic. For details, see Calculating
cache capacity (on page 233).

Impact on host performance

Creating and changing cache logical partitions can significantly degrade host performance
and should only be performed during the initial installation and setup of the storage
system or during maintenance. If you must perform these changes on a production
machine, use Hitachi Performance Monitor to verify that the write pending rate and sidefile
occupancy rate of the CLPR and CLPRO satisfy the following formulas on all MP unit:

* For CLPR with decreased cache capacity

Write pending rate x cache capacity before operation /
cache capacity after operation < 30%

Sidefile occupancy rate x cache capacity before operation /
cache capacity after operation < sleep wait threshold x 50%

*  For CLPR with increased cache capacity
Sidefile occupancy rate < sleep wait threshold x 50%

When you move resources in CLPRs, make sure that the writing pending rates of the MP
unit for each CLPR are less than 50 percent at both the source and the destination. The
process for changing the CLPR settings will be suspended until the write pending rates of
each MP unit become less than 50 percent.

(VSP E990 or VSP G/F350, G/F370, G/F700, G/F900) When you perform the following
CLPR operations successively, you must wait for the current CLPR operation to complete
before starting the next one:

* Creating a CLPR

* Deleting a CLPR

*  Moving resources within a CLPR

* Editing CLPR settings (changing cache capacities)

As an exception, you can move resources in a CLPR while resources are being moved in
another CLPR.

Duration of cache partition operations

Adding or changing CLPR definitions or configurations can take hours to complete. After a
CLPR operation has been started, you cannot cancel or modify the process until the
operation is complete.
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Calculating cache capacity

* Interoperability restrictions for cache partitioning

Application Behaviors
Shadowlmage/ You cannot use Shadowlmage or Shadowlmage for Mainframe
Shadowlmage for Quick Restore functions that affect multiple CLPRs.
Mainframe
Volume Migration You cannot use Volume Migration when it affects multiple
CLPRs.

Universal Replicator Universal Replicator data volumes and journal volumes can
belong to different CLPRs. All journal volumes in the same
journal must belong to the same CLPR. If not, an error occurs.

Calculating cache capacity
Before you partition cache memory into one or more CLPRs, calculate the cache capacity
that you need for the storage system. If necessary, install additional cache memory.

The recommended cache capacity varies depending on the system configuration. System
differences include:

* Number of mounted MP unit
= RAID level
* Number of installed drives
* Use of the following specialized applications:
* Dynamic Provisioning
* Dynamic Tiering
* active flash
* Universal Volume Manager
* (VSP 5000 series) Dynamic Provisioning for Mainframe
* (VSP 5000 series) Dynamic Tiering for Mainframe

* (VSP 5000 series) active flash for mainframe
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Cache capacity without Dynamic Provisioning, Dynamic Provisioning for Mainframe, Dynamic Tiering,

Dynamic Tiering for Mainframe, active flash, active flash for mainframe

Cache capacity without Dynamic Provisioning, Dynamic Provisioning
for Mainframe, Dynamic Tiering, Dynamic Tiering for Mainframe,
active flash, active flash for mainframe

The following products require more cache capacity to run:

Dynamic Provisioning

Dynamic Tiering

active flash

Universal Volume Manager

(VSP 5000 series) Dynamic Provisioning for Mainframe
(VSP 5000 series) Dynamic Tiering for Mainframe

(VSP 5000 series) active flash for mainframe

The recommended cache capacity for storage systems that do not use these products is
lower.

The following table lists the recommended cache capacity for storage systems that do not
use the products listed above.

Table 3 VSP 5000 series

Internal/external VOL for a CLPR Recommended cache
(total capacity) Number of MP units capacity for a CLPR
Less than 4 TB 2 8 GB
4 12 GB
8 28 GB
12 44 GB
4 TB or more 2 16 GB
4 16 GB
8 28 GB
12 44 GB
16 TB or more 2 24 GB
4 24 GB
8 28 GB
12 44 GB
48 TB or more 2 32 GB
4 32GB
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Cache capacity without Dynamic Provisioning, Dynamic Provisioning for Mainframe, Dynamic Tiering,
Dynamic Tiering for Mainframe, active flash, active flash for mainframe

Internal/external VOL for a CLPR Recommended cache
(total capacity) Number of MP units capacity for a CLPR
8 32 GB
12 44 GB
96 TB or more 2 40 GB
4 40 GB
8 40 GB
12 44 GB
160 TB or more 2 48 GB
4 48 GB
8 48 GB
12 48 GB
240 TB or more 2 56 GB
4 56 GB
8 56 GB
12 56 GB
360 TB or more 2 64 GB
4 64 GB
8 64 GB
12 64 GB
600 TB or more 2 72 GB
4 72 GB
8 72 GB
12 72 GB

Table 4 VSP E990 and VSP G/F350, G/F370, G/F700, G/F900 models

Internal/external VOL for a CLPR (total Recommended cache capacity for a
capacity) ' CLPR?

Less than 4 TB 12 GB
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Formula to size VOL capacity of internal storage (VSP 5000 series)

Internal/external VOL for a CLPR (total Recommended cache capacity for a
capacity) 1 CLPR?
4 TB or more 16 GB
16 TB or more 24 GB
48 TB or more 32 GB
96 TB or more 40 GB
160 TB or more 48 GB
240 TB or more 56 GB
360 TB or more 64 GB
600 TB or more 72 GB
Notes:
1. If you are calculating the total capacity of internal/external volumes, note the following
for each volume capacity:
« Internal volume: For RAID 1, add the half of total parity group capacity. For RAID
5/6, subtract the parity disk capacity from the total parity group capacity and add
the resulting amount.
« External volume: Add the total capacity of the parity group.
2. If the recommended cache capacity exceeds the maximum capacity, install the
maximum capacity.

Formula to size VOL capacity of internal storage (VSP 5000 series)

Use this formula to calculate the internal volume capacity for a CLPR:

Internal volume capacity for a CLPR =

[ (number of (3D+1P) parity groups) x (capacity of one drive) x 3] +

[ (number of (6D+2P) parity groups) x (capacity of one drive) x 6] +

[ (number of (7D+1P) parity groups) x (capacity of one drive) x 7] +

[ (number of (14D+2P) parity groups) x (capacity of one drive) x 14] +
[( ]

number of (2D+2D) parity groups) x (capacity of one drive) x 2
Do not use this formula for an external volume or virtual volume.

Formula to size VOL capacity of external storage (VSP 5000 series)

If you use an external volume, calculate the total capacity of parity groups of external
volumes that are associated with the CLPR.
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Formula to size VOL capacity of Dynamic Provisioning or Dynamic Tiering (VSP 5000 series)

Formula to size VOL capacity of Dynamic Provisioning or Dynamic Tiering (VSP

5000 series)

If you use a virtual volume, calculate the total LDEV capacity of the virtual volume that is

associated with the CLPR.

To check the LDEV capacity of the virtual volume, see the LDEVs tab in the Logical Devices
window of Device Manager - Storage Navigator.

Cache capacity with Dynamic Provisioning, Dynamic Provisioning for
Mainframe, Dynamic Tiering, Dynamic Tiering for Mainframe, active

flash, or active flash for mainframe

You must allocate more cache capacity for each CLPR when any of the following is in use:

* Dynamic Provisioning
* Dynamic Tiering

= active flash

= (VSP 5000 series) Dynamic Provisioning for Mainframe

* (VSP 5000 series) Dynamic Tiering for Mainframe

*= (VSP 5000 series) active flash for mainframe

The following table lists the recommended cache capacity for storage systems that use any
of the above listed products. For the formula to calculate the internal volume capacity for a
CLPR, see Formula to size VOL capacity of internal storage (VSP 5000 series) (on

page 236).

Table 5 VSP 5000 series

Internal/external VOL for a CLPR
(Total capacity)

Number of MP units

Recommended cache
capacity for a CLPR

Less than 4 TB 2 12 GB
4 20 GB
8 36 GB
12 52 GB
4 TB or more 2 16 GB
4 20 GB
8 36 GB
12 52 GB
16 TB or more 2 24 GB
4 24 GB
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Cache capacity with Dynamic Provisioning, Dynamic Provisioning for Mainframe, Dynamic Tiering,
Dynamic Tiering for Mainframe, active flash, or active flash for mainframe

Internal/external VOL for a CLPR
(Total capacity)

Number of MP units

Recommended cache
capacity for a CLPR

8 36 GB
12 52 GB
48 TB or more 2 32 GB
4 32 GB
8 36 GB
12 52 GB
96 TB or more 2 40 GB
4 40 GB
8 40 GB
12 52 GB
160 TB or more 2 48 GB
4 48 GB
8 48 GB
12 52 GB
240 TB or more 2 56 GB
4 56 GB
8 56 GB
12 56 GB
360 TB or more 2 64 GB
4 64 GB
8 64 GB
12 64 GB
600 TB or more 2 72 GB
4 72 GB
8 72 GB
12 72 GB
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Cache capacity with capacity saving-enabled V-VOLs

Table 6 VSP E990 and VSP G/F350, G/F370, G/F700, G/F900 models

Internal/external VOL for a CLPR (Total Recommended cache capacity for a

capacity) 1 CLPR?
Less than 16 TB 20 GB
16 TB or more 24 GB
48 TB or more 32 GB
96 TB or more 40 GB
160 TB or more 48 GB
240 TB or more 56 GB
360 TB or more 64 GB
600 TB or more 72 GB
Notes:

1. If you are calculating the total capacity of internal/external/virtual volumes, note the
following for each volume capacity:

« Internal volume: For RAID 1, add the half of total parity group capacity. For RAID
5/6, subtract the parity disk capacity from the total parity group capacity and add
the resulting amount.

« External volume: Add the total capacity of the parity group.

« Virtual volume: Add the total capacity of LDEV. Check virtual volume LDEV
capacity in the Logical Device window. For details on the Logical Device window,
see Provisioning Guide of your storage system.

2. If the recommended cache capacity exceeds the maximum capacity, install the
maximum capacity.

Cache capacity with capacity saving-enabled V-VOLs

I/O operations for capacity saving requires access to cached metadata. Metadata cache uses
the same CLPR as the cache of user data.

For VSP E990 and VSP G/F350, G/F370, G/F700, G/F900, we recommend installing at least
the following capacity (whichever is larger):

* Recommended capacity calculated using the capacity in Cache capacity with Dynamic
Provisioning, Dynamic Provisioning for Mainframe, Dynamic Tiering, Dynamic Tiering for
Mainframe, active flash, or active flash for mainframe (on page 237) or Cache capacity
without Dynamic Provisioning, Dynamic Provisioning for Mainframe, Dynamic Tiering,
Dynamic Tiering for Mainframe, active flash, active flash for mainframe (on page 234).

» <total capacity of capacity saving-enabled V-VOLs> x 0.2%
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Cache capacity with Universal Volume Manager only

The following table lists recommended cache capacity when all volumes in a storage system
are capacity saving-enabled V-VOLs.

Table 7 For VSP 5000 series

Total capacity of Recommended cache capacity (each CLPR)
DRD-VOLs*
(Effective
Capacity) 2MPB | 4MPB 6MPB 8MPB | 10MPB | 12MPB | 14MPB | 16MPB

Less than 4Tib 20GiB 28GiB 36GiB 44GiB 52GiB 60GiB 68GiB 76GiB

4TiB or more 16GiB 20GiB 28GiB 36GiB 44GiB 52GiB 60GiB 68GiB
+X +X +X +X +X +X +X +X
16TiB or more 24GiB 24GiB 28GiB 36GiB 44GiB 52GiB 60GiB 68GiB
+X +X +X +X +X +X +X +X
48TiB or more 32GiB 32GiB 32GiB 36GiB 44GiB 52GiB 60GiB 68GiB
+X +X +X +X +X +X +X +X
96TiB or more 40GiB 40GiB 40GiB 40GiB 44GiB 52GiB 60GiB 68GiB
+X +X +X +X +X +X +X +X

160TiB or more 48GiB 48GiB 48GiB 48GiB 48GiB 52GiB 60GiB 68GiB
+X +X +X +X +X +X +X +X

240TiB or more 56GiB 56GiB 56GiB 56GiB 56GiB 56GiB | 60GiB | 68GiB
+X +X +X +X +X +X +X +X

360TiB or more 64GiB 64GiB 64GiB 64GiB 64GiB 64GiB 64GiB 68GiB
+X +X +X +X +X +X +X +X

600TiB or more 72GiB 72GiB 72GiB 72GiB 72GiB 72GiB 72GiB 72GiB
+X +X +X +X +X +X +X +X

982TiB or more 2036Gi | 2036Gi |2036Gi |2036Gi |[2036Gi |2036Gi |2036Gi |2036Gi
B B B B B B B B

X is the total capacity of DRD-VOLs x 0.2%

* DRD-VOL.: data reduction volume, which is a DP-VOL with capacity saving enabled.

Cache capacity with Universal Volume Manager only

If you are using only Universal Volume Manager, sometimes you can allocate less cache
capacity to a CLPR. To use less cache capacity, the CLPR that you want to create must meet
the following conditions:

* The CLPR uses only external open-systems volumes.
* Transfer speed is not important.

* The cache mode of the mapped volume is Disable.
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Managing CLPRs

The following table lists the recommended cache capacity for storage systems that use

Universal Volume Manager.

(VSP 5000 series)

Total capacity of external volume Number of MP Recommended cache
of CLPR with UVM units capacity for each CLPR
Less than 128 TB 2,4,0r8 8 GB (for VSP 5000 series)
4 GB (for VSP G130, G/
F350, G/F370, G/F700, G/
F900, VSP E990)
12 12 GB
128 TB or more 2,4,0r8 8 GB
8 16 GB
12 24 GB

(VSP Gx00 models and VSP Fx00 models)

Total capacity of external volume Number of MP Recommended cache
of CLPR with UVM units capacity for a CLPR

Less than 128 TB 4 4 GB

128 TB or more 4 8 GB

When adding cache memory, use either the Standard Cache Access Model mode or the High

Performance Cache Access Model mode. If the storage system has any additional printed
circuit boards (PCBs), you must use the High Performance Cache Access Model mode. For
more information about adding cache memory, contact customer support.

Managing CLPRs

Creating a CLPR

A Caution:

Creating CLPRs can significantly degrade host performance and should be
performed during the initial installation and setup of the storage system or during

maintenance.

Before creating a CLPR, read Cautions and restrictions for Virtual Partition

Manager (on page 232).
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Creating a CLPR

If no CLPRs have been created, the entire cache is displayed as CLPRO. When you create
the first CLPR, CLPR1 is added. The maximum number of CLPRs that you can create are
listed below:

* Maximum of 31 CLPRs (CLPR1 to CLPR31) for VSP 5000 series.
* Maximum of 31 CLPRs (CLPR1 to CLPR31) for VSP E990.

* Maximum of 21 CLPRs (CLPR1 to CLPR21) for VSP G350 and VSP F350, and 31 CLPRs
(CLPR1 to CLPR31) for VSP G370, VSP G700, VSP G900, VSP F370, VSP F700, VSP
F900.

When you create a CLPR, you assign the necessary capacity from CLPRO to the new CLPR.
The default cache capacity is listed below

* (VSP 5000 series) 8 GB
* (VSP Gx00 models and VSP Fx00 models) 4 GB

Before you begin

* Required role: Storage Administrator (System Resource Management)

Procedure

1. Open the Cache Partitions window.
a. On the Administration tree, click Cache Partitions.
b. Click the Cache Partitions tab.

2. Click Create CLPRs to open the Create CLPRs window. CLPR ID displays the first
available CLPR ID or a blank if no CLPR ID is available.

3. In CLPR Name, enter the CLPR name (maximum 16 alphanumeric characters). Each
CLPR name must be unique. You cannot use a CLPR name that is already reserved. If
no CLPR ID is available, a blank is displayed.

4. (VSP 5000 series) In Cache Size, select the cache capacity. If no CLPR ID is available,
a blank is displayed.

The maximum available capacity (subtract the total usage capacity of other CLPRs from
the total capacity of the storage system) is displayed as the upper limit value.

5. (VSP Gx00 models and VSP Fx00 models) In Cache Size , select the cache capacity. If
no CLPR ID is available, a blank is displayed.

The default size is 4 GB, and you can select 4 GB or higher value in increments of 2 GB.
The maximum available capacity (subtracted the total usage capacity of other CLPRs
from the total capacity of the storage system) is displayed as the upper limit value.

6. (VSP 5000 series) In Number of Resident Extents, enter the number of resident
cache. If no CLPR ID is available, a blank is displayed.
The default is 0, and you can specify 0 to 16384. The maximum available capacity
(subtract the total usage capacity of other CLPRs from the total capacity of the storage
system) is displayed as the upper limit value.

7. Click Add. The created CLPR is added to the Selected CLPRs table.
To delete a CLPR from the Selected CLPRs table, select the CLPR and click Remove.

To change the settings of an existing CLPR, select the CLPR and Change Settings to
open the Change Settings window.
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Migrating resources to and from a CLPR

8. Click Finish.
9. Check the settings in the Confirm window, enter the task name in Task Name, and click
Apply.

The Tasks window opens if Go to tasks window for status is checked.

Next steps

After creation, a CLPR has no resources (parity groups). To migrate resources to the new
CLPR, see Migrating resources to and from a CLPR (on page 243).

Migrating resources to and from a CLPR

Caution: Migrating resources to and from a CLPR can significantly degrade host
performance and should be performed during the initial installation and setup of
the storage system or during maintenance.

After creating a CLPR, you can migrate resources (parity groups) from existing CLPRs to the
new CLPR.

When migrating resources to and from a CLPR:

= Multiple parity groups that configure interleaved parity groups must be in the same CLPR.

Before you begin

* Required role: Storage Administrator (System Resource Management)

Procedure

1. Open the Cache Partitions window.
a. On the Administration tree, click Cache Partitions.
b. Click the Cache Partitions tab.
2. On the Cache Partitions tab, click Migrate CLPR Resources to open the Migrate
CLPR Resources window.

3. In the Available Parity Groups table or Available Virtual Volumes table, select the
resource that you want to migrate.

4. Select the migration destination CLPR in the CLPRs table.
5. Click Set.

The resource selected in the Available Parity Groups table or the Available Virtual
Volumes table is migrated to the CLPR selected in the CLPRs table. To check the
information of the CLPR, select the CLPR and click Detail to open the CLPR Properties
window.

6. When you are done adding resources to migrate, click Finish.
7. On the Confirm window, check the settings carefully.

8. When you are ready to start the resource migration, enter the task name in the Confirm
window, and then click Apply.

The Tasks window opens if Go to tasks window for status is checked.
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Editing an existing CLPR

Editing an existing CLPR

You can change the following settings after creating a CLPR:

= CLPR name

* CLPR cache capacity

When you select "CLPRO0" to edit, you can edit only the CLPR name.

Before you begin

* Required role: Storage Administrator (System Resource Management)

Procedure

1. Open the Cache Partitions window.

a.
b.

On the Administration tree, click Cache Partitions.
Click the Cache Partitions tab.

2. Select the CLPR to be edited, and then click Edit CLPR to open the Edit CLPR window
on the Cache Partitions tab.

In CLPR ID, an automatically assigned CLPR ID is displayed.
3. Edit the CLPR settings as follows.

a.

In CLPR Name, edit the CLPR name as needed. You can use up to 16
alphanumeric characters but cannot specify CLPR names that are already
reserved. The default is the name set at the time of the CLPR creation.

(VSP 5000 series) In Cache Size, select the CLPR cache capacity as needed. The
minimum cache size is 8 GB (VSP 5000 series) or 4 GB (VSP E990 or VSP G130,
G/F350, G/F370, G/F700, G/F900), and the size can be changed in increments of 4
GB (VSP 5000 series) or 2 GB (VSP E990 or VSP G130, G/F350, G/F370, G/
F700, G/F900). The default is the value set at the time of the CLPR creation.

The maximum available capacity (subtract the total usage capacity of other CLPRs
from the total capacity of the storage system) is displayed as the upper limit value.
(VSP Gx00 models and VSP Fx00 models) In Cache Size, edit the CLPR cache
capacity as needed. You can select 4 GB or a higher value for the cache capacity
of the CLPR and the size can be changed in increments of 2 GB. The default is the
value set at the time of the CLPR creation.

The maximum available capacity (subtract the total usage capacity of other CLPRs
from the total capacity of the storage system) is displayed as the upper limit value.

4. When you are done editing the CLPR settings, click Finish.

5. On the Confirm window, check the settings carefully.

6. When you are ready to change the settings, enter the task name in the Confirm window,
and then click Apply.

The Tasks window opens if Go to tasks window for status is checked.

Deleting a CLPR

You can only delete CLPRs that you created. CLPRO cannot be deleted. CLPRs to which
parity groups or virtual volumes are allocated cannot be deleted.
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Deleting a CLPR

Before you begin

* Required role: Storage Administrator (System Resource Management)

Procedure

1. Open the Cache Partitions window.
a. On the Administration tree, click Cache Partitions.
b. Click the Cache Partitions tab.
2. Select the CLPR that you want to delete, and then click Delete CLPRs in the More
Actions on the Cache Partitions tab to open the Delete CLPRs window.

3. Inthe Selected CLPRs table, check the CLPR that you want to delete, and then enter
the task name in the Task Name field. To cancel the deletion, click Cancel to go back to
the Cache Partitions tab.

4. Click Apply.
The Tasks window opens if Go to tasks window for status is checked.
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Chapter 8: Troubleshooting

This chapter provides troubleshooting and contact information for customer support.

General troubleshooting resources

For troubleshooting information on your storage system, see the Hardware Guide.

For troubleshooting information on Device Manager - Storage Navigator, see the System

Administrator Guide.

For information about Device Manager - Storage Navigator error codes, see the Hitachi
Device Manager - Storage Navigator Messages.

Troubleshooting Performance Monitor

Error

Recommended action

Part of monitoring data
is missing.

While displaying Performance Monitor in short range, if /0
workloads between hosts and the storage system become heavy,
the storage system gives higher priority to I/O processing than
monitoring processing. If you notice that monitoring data is
frequently missing, change to a longer collection interval. If part
of the monitoring data is missing for reasons other than this
explanation, see the table in Causes of invalid monitoring data

(on page 165)

The monitoring data is
not updated, even
though Monitoring
Switch is set to Enable.

If the time setting of the SVP is changed, the monitoring data
might not be updated. Set Monitoring Switch to Disable, and set
Monitoring Switch to Enable again.

The WWN of a host bus
adapter is displayed in
red on the WWN tab.

The HBA for the WWN that is displayed in red is connected to
two or more ports, but the traffic between the HBA and some of
the ports is not monitored by Performance Monitor. When many-
to-many connections are established between HBAs and ports,
make sure that all traffic between HBAs and ports is monitored.
For details, see Monitoring all port-HBA traffic: many-to-many
connections (on page 190).
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Troubleshooting Export Tool for Performance Monitor

Troubleshooting Export Tool for Performance Monitor

The following table explains possible problems with Export Tool and probable solutions to the

problems.

Possible problems

Probable causes and recommended action

(VSP 5000 series)

You cannot run the
security setting
command, or the
following message is
issued:

"'keytool' is not
recognized as an
internal or external
command, operable
program or batch file."

The path to keytool (keytool.exe) might not be defined.
Add the path to keytool.exe in the PATH environment
variable. For more information about how to add a path in the
PATH environment variable, see the documentation for your
operating system.

The version of the installed Java Runtime Environment (JRE)
might not be correct. To check the JRE version, run the
following command on the Windows command prompt or the
UNIX console window: If the version is not correct, install the
correct JRE version.

java -version

You cannot run the
batch file.

The path to the Java Virtual Machine (Java.exe) might not be
defined in the PATH environment variable. If this is true, you must
add that path to the PATH environment variable. For information
about how to add a path to the environment variable, see the
documentation for your operating system.

An incorrect version of Java Runtime Environment (JRE) might
be installed on your computer. To check the JRE version, enter
the following command at the Windows command prompt or the
UNIX console window:

Java -version

If the version is incorrect, install the correct version of JRE.

Export Tool stops and
the processing does
not continue.

The command prompt
window was displaying
progress of the export
processing, but the
window stopped
displaying progress
before the processing
stopped. The progress
information does not
seem to be updated
anymore.

The command prompt window might be in pause mode. The
command prompt window will be in pause mode if you click
the command prompt window when Export Tool is running. To
cancel pause mode, activate the command prompt window
and then press the <ESC> key. If a timeout of RMI occurs
during pause mode, the login will be canceled and an error
will occur when you cancel pause mode after the timeout. The
error message ID will be (0001 4011).

If a memory size is not specified in a batch file, the Out Of
Memory Error occurs in JRE, Export Tool might stop and the
processing might not continue. Confirm whether the specified
memory size is correct or not.
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Troubleshooting Export Tool for Performance Monitor

Possible problems

Probable causes and recommended action

An error occurs and the
processing stops.

If the error message ID is (0001 4011), the user is forcibly logged
off and the processing stops because Export Tool did not issue
any request to SVP within the timeout period specified by the -
Dmd.rmitimeout parameter of the Java command (default: 20
minutes). The computer running Export Tool could be slow.
Confirm whether you are using a computer that is not supported,
or whether the computer is slow. To continue running Export Tool,
first increase the value of the -Dmd.rmitimeout parameter
(maximum: 1,440 minutes (24 hours), and then run Export Tool.
For details about -Dmd.rmitimeout, see the Operands table for
the Java command in Operands (on page 139). If the error
persists, contact the customer support.

If the error message ID is (0002 5510), probable error causes
and solutions are:

= An internal processing is being performed in the storage
system. Alternatively, another user is changing configurations.
Wait for a while and then run Export Tool again.

= Maintenance operations are being performed on the storage
system. Wait until the maintenance operations finish and then
run Export Tool again.

If the error message ID is none of the above, see Messages
issued by Export Tool (on page 251).

The monitoring data in
the CSV file includes

1)

For details on invalid monitoring data, see Causes of invalid
monitoring data (on page 165).

= When Export Tool
terminated
abnormally due to
error, the row of
Check License is
shown as
Unmarshal
Exception in the log
file.

= Export Tool
terminated
abnormally because
the processing did
not continue.
version unmatched
is shown in the log
file.

(VSP 5000 series) It might be an unsuitable combination of the
DKCMAIN/SVP program version and the Export Tool version.
Confirm whether versions of these programs are correct.

(VSP Gx00 models and VSP Fx00 models) It might be an
unsuitable combination of the DKCMAIN firmware version, the
Device Manager - Storage Navigator software version, and the
Export Tool version. Confirm whether versions of these programs
are correct.
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Troubleshooting Export Tool for Performance Monitor

Possible problems

Probable causes and recommended action

Export Tool terminated
abnormally.
NoSuchObjectExceptio
n is shown in the log
file.

The computer workload might be high. Perform potential fixes to
lower the workload as shown below. Then execute Export Tool
again.

= Reduce the number of Export Tool applications running
concurrently.

= Execute Export Tool while virus scan is not being performed
by anti-virus software.

When a CSV file is
opened, the parity
group ID and volume ID
appear as follows:

= The parity group IDs
appear as dates.

* The volume IDs
appear with a
decimal point.

To display a CSV file correctly, you need to perform the following
operations:

1. Start Microsoft Excel.

2. On the menu bar, select Data, Import External Data, and
Import Text File, and specify a CSV file to import. The Text
Import.zip - Step 1 of 3 dialog box is displayed.

3. In the Text Import.zip - Step 1 of 3 dialog box, click Next. Text
Import.zip - Step 2 of 3 dialog box is displayed.

4. In the Text Import.zip - Step 2 of 3 dialog box, check only
Comma in the Delimiter area, and click Next. The Text Import.zip
- Step 3 of 3 dialog box is displayed.

5. In the Text Import.zip - Step 3 of 3 dialog box, select all
columns of Date preview, and check Text in the Column data
format area on the upper right of this dialog box.

6. Click Finish. The imported CSV file is displayed.

When you run Export
Tool with many
volumes specified,
Export Tool terminated
abnormally while
collecting monitoring
data.

Because too many volumes are specified, a timeout error might
have occurred due to a heavy workload imposed on the computer
where Export Tool was running. The error message ID is (0001
4011). Specify fewer volumes. It is recommended that the
number of volumes to be specified is 16,384 or less.

When you switch the
master and the standby
SVP for the SVP in
which SVP High
Reliability Kit is
installed, short-range
monitoring data
disappears. (VSP 5000
series)

When you switch the master and the standby SVP for the SVP in
which SVP High Reliability Kit is installed, only the long-range
monitoring data is kept. When you switch the SVP, run Export
Tool beforehand as necessary, and acquire the short-range
monitoring data.
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Troubleshooting Export Tool for Performance Monitor

Possible problems

Probable causes and recommended action

"404 Not found." or
other errors appear
when you run Export
Tool.

This error occurred because the Export Tool execution has failed.
Possible causes are as follows:

= The svpip value is wrong.

= The SVP version you are using is old.

"Specified "ip" is
wrong." appears when
you run Export Tool.
(VSP Gx00 models and
VSP Fx00 models)

This error occurred because the network connection with the
SVP could not established. Possible causes are as follows:

* The IP address or host name specified by the ip
subcommand is incorrect.

= The connection port number (default is 1099) specified by the
ip subcommand is incorrect.*

* The connection port number (default is 1099) for RMI
connection used by the SVP is changed or used by other
applications.”

= The SVP is not working correctly or does not have a network
connection.

(VSP 5000 series) A
root certificate or a self-
signed certificate of the
SVP cannot be
registered in Export
Tool.

= Perform the operations as a user with administrator
permissions.

= Verify the path to the certificate.

* The specified certificate must be in X.509 PEM or X.509 DER
format.

(VSP 5000 series) The
communications to the
SVP cannot be
established.

Verify that the connection destination is correct or that the SVP is
working correctly. If the connection destination is correct, the
server verification during the SSL communications might have
not been performed.

If the communications could not be established, the following
message is issued: "The SSL communication to the server
cannot be established." or "Login failed." Take the recommended
actions for the message. For details about the issued messages,
see Messages issued by Export Tool (on page 251).

(VSP 5000 series)
When you run the
delete command and
the list command of the
security setting
command, the following
message is issued:

Keystore has not been created because the import command of
the security setting command has not been run. Run the import
command, and then rerun the delete and list command.
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Messages issued by Export Tool

Possible problems

Probable causes and recommended action

"keytool error:

not exist:
ExportTool.dat".

java.lang.Exception:
the keystore file does

* For the connection port number, see the hardware reference guide for your model.

Messages issued by Export Tool

If an error occurs when running Export Tool, error messages are issued to the standard
output (for example, the command prompt) and the log file. The following table lists Export
Tool messages, descriptions and recommended actions against errors.

Export Tool
messages

Description

Recommended action

Connection to the
server has not
been established.

Connection to the server has not
been established.

Use the 1login subcommand.

(VSP 5000 series)
Error: The
command is not
running with
administrator
permissions.

The following operations were
performed by a user who does
not have administrator
permissions for the PC running
Export Tool:

= Register certificate in Export
Tool (Windows)

= View certificate registered in
Export Tool (Windows)

= Delete certificate from Export
Tool (Windows)

* Get help in Export Tool
(Windows)

= Register certificate in Export
Tool (UNIX)

= View certificate registered in
Export Tool (UNIX)

= Delete certificate from Export
Tool (UNIX)

* Get help in Export Tool (UNIX)

Perform the operations as a user
with administrator permissions for
the PC running Export Tool.
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Messages issued by Export Tool

Export Tool
messages

Description

Recommended action

Execution stops.

Processing was stopped.

Remove errors.

lllegal character:

An illegal character is used.

Use legal characters.

character

Invalid length: The length is invalid. Specify a value that has a correct
token length.

Invalid Mode: Operation has failed due to Specify a correct mode.

startup-mode

invalid mode.

Invalid range:
range

The specified range is invalid.

Specify the correct range.

Invalid URL: URL

The specified URL is invalid.

Check the URL.

Invalid value: value

The specified value is invalid.

Specify a correct value.
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Messages issued by Export Tool

Export Tool
messages Description Recommended action
Login failed An attempt to log on to the For 1, 2, and 3, specify the

storage system or SVP failed.
Probable causes are:

1. Anincorrect operand is used
for the following

subcommands:
« (VSP 5000 series)
svpip

« (VSP E series, VSP
G130, G/F350, G/F370,
G/F700, G/F900) ip

2. (VSP E series, VSP G130,
G/F350, G/F370, G/F700, G/
F900) An incorrect operand
is used for the dkesn
subcommand.

3. Anincorrect operand is used
for the Login subcommand.

4. The specified user ID is
used by another user, and
the user is logging in to the
storage system or SVP.

5. Another user is using the
Server Priority Manager
window.

6. Another user is running
Export Tool.

7. (VSP 5000 series) The
combination of
DKCMAIN/SVP and Export
Tool is invalid.

8. (VSP 5000 series) You have
not selected the cipher
suites corresponding to the
key type of the certificate on
the TLS Security Settings
dialog box.

9. (VSP 5000 series) The
protocols or cipher suites
selected on the TLS
Security Settings dialog box
cannot be used in the Java

correct operand.

For 4, determine the user logging
in with same user ID and ask the
user to log off.

For 5 and 6, take one of the
following actions:

= Ask the other user to close the
Server Priority Manager
window.

* Ask the other user to log off.

= Wait for the other user to quit
Export Tool.

For 7, use the correct
combination of versions for
DKCMAIN/SVP and Export Tool.

For 8,

1. Connect to the Tool Panel
dialog box via an HTTP
connection, and enable all
cipher suites.

2. Make sure you can log in to
Device Manager - Storage
Navigator.

3. Verify the settings of the
cipher suites.

For details, see the System
Administrator Guide.

For 9, check whether the
protocols or cipher suites
selected on the TLS Security
Settings dialog box are supported
by the JRE you are using. If the
protocols or cipher suites are not
supported by the JRE, install
another JRE that supports those
protocols and cipher suites, and
then run Export Tool.
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Messages issued by Export Tool

Export Tool
messages

Description

Recommended action

Runtime Environment (JRE)
that is used by Export Tool.

(VSP E series, VSP G130,
G/F350, G/F370, G/F700, G/
F900) The protocols or
cipher suites cannot be used
in the JRE that is used by
Export Tool.

11. (VSP E series, VSP G130,
G/F350, G/F370, G/F700, G/
F900) Versions of Device
Manager - Storage
Navigator and Export Tool
do not match.

10.

If the error is not caused by the
conditions listed above, see
Troubleshooting Export Tool for
Performance Monitor (on

For 10, check whether the JRE
supports the protocols or cipher
suites which is used by the TLS
communication. If the protocols or
cipher suites are not supported by
the JRE, install another JRE that
supports those protocols and
cipher suites, and then run Export
Tool.

For 11, match the versions of
Device Manager - Storage
Navigator and Export Tool.

page 247).
Missing command | The command file is not Specify the name of the
file specified. command file correctly.

Missing group
name

No operand is specified in the
group subcommand.

Specify operands for the
subcommand.

Missing host name

No host name is specified.

Specify a host name.

Missing output
directory

No directory is specified for
saving files.

Specify the directory for saving
files.

Missing password

Export Tool cannot find the user
password, which is used to log on
to the storage system.

Specify the password.

Missing svpip
(VSP 5000 series)

The svpip subcommand is not
used.

Use the svpip command.

Missing ip (VSP
Gx00 models and
VSP Fx00 models)

The ip subcommand is not
specified.

Specify the ip subcommand first.

Missing dkcsn
(VSP Gx00 models
and VSP Fx00
models)

The dkesn subcommand is not
specified.

Specify the dkesn subcommand
first.

Missing time range

The time range is not specified.

Specify the time range.
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Messages issued by Export Tool

Export Tool
messages

Description

Recommended action

Missing user ID

Export Tool cannot find the user
ID, which is used to log on to the
storage system.

Specify the user ID.

Out of range:
range

The value is outside the range.

If the shortrange subcommand
or the longrange subcommand
is used, specify a value within the
range from the monitoring start
time to the monitoring end time.
For specification required when
you narrow down the file save
period with a longrange
subcommand, see longrange
(VSP 5000 series) (on page 128).

If the set subcommand is used
with the switch operand, specify a
value within the range of 1 to 15.

Permission Denied

The user ID does not have the
required permission.

Assign the applicable storage
administrator’s role (performance
management) to the user ID.

RMI server error
(part-code, error-
number)

An error occurs at the RMI server.

See the Hitachi Device Manager -
Storage Navigator Messages.

Serial-No not
found (VSP Gx00
models and VSP
Fx00 models)

The serial number of the system
in which to obtain monitoring data
cannot be found.

Specify the serial number of the
system connected to the SVP.

Same log path:
path

Same path is specified for
el.logpath and el.logdfile
parameters, or md.logpath and
md.logfile parameters.

Check the path you have
specified.

Unable to display
help message

Export Tool cannot display the
online help due to a system error.

Run Export Tool again. If the
problem occurs again, contact
customer support.

Unable to execute
ExportTool.

Failed to run Export Tool.

The downloaded file is damaged
or an error might have occured
while running Export Tool.

Run Export Tool again. If the
problem occurs again, contact
customer support.
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Messages issued by Export Tool

Export Tool
messages

Description

Recommended action

Unable to get
ExportTool from
the server :
URL=URL
[,code=error-code]

Failed to obtain Export Tool from
the server. HTTP might have
failed to obtain the file.

Check the URL and the HTTP
error codes. No error code is
displayed for errors that occur
while data is being obtained.

Unable to get
serial number

Export Tool cannot obtain the
serial number due to a system
error.

Check the following:
- SVP is operating correctly.

- SVP is connected to the
network.

Unable to get time
range for
monitoring

SVP does not contain monitoring
data.

Accumulate monitoring data
before using Export Tool.

Unable to read
command file: file

Export Tool cannot read the
command file.

Specify the name of the
command file correctly.

Unknown host:

Export Tool cannot resolve the

Specify the correct host name.

host-name host name.

Unsupported Export Tool does not support the | Specify a correct command.
command: specified command.

command

Unsupported The specified operand is not Correct the specified operand.

operand: operand

supported.

Unsupported
option: option

The specified option is not
supported.

Correct the specified option.

Some file exists in
path. What do you
do? clear(c)/
update(u)/stop(p)
You selected
"action". Is it OK?

(y/n)

Files exist in path.

If you want to clear the files,
press the <c> key.

If you want to overwrite the files,
press the <u> key.

If you want to stop the operation,
press the <p> key.

When you press a key, a
message appears and asks
whether to perform the specified
action.

To perform the specified action,
press the <y> key.

To cancel the specified action,
press the <n> key.
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Messages issued by Export Tool

Export Tool
messages Description Recommended action
Specified "ip" is The IP address, the host name, Check the IP address, host name,

wrong. (VSP Gx00
models and VSP
Fx00 models)

or the connection port number is
not correct.

or connection port number of the
SVP. If you do not specify the
connection port number, 1099
(default) is used. If the probable
cause is not applicable, see
Troubleshooting Export Tool for
Performance Monitor (on

page 247)

Specify the
following
subcommand
before 1login
subcommand:
retry

The retry subcommand is
written in an incorrect position in
the command file.

Write the retry subcommand
before the login subcommand.

Syntax error: line

A syntax error is detected in a
command line in your command
file.

Check the command line for the
syntax error and then correct the
script.

Some operands must be
enclosed by double quotation
marks ("). Check the command
line to find whether double
quotation marks are missing.
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Messages issued by Export Tool

Export Tool
messages

Description

Recommended action

(VSP 5000 series)
The batch
command cannot
be run. See the
manual or run the
help command to
check the
arguments for this
operation.

The options specified for the
following operations are not
correct:

= Register certificate in Export
Tool (Windows)

= View certificate registered in
Export Tool (Windows)

= Delete certificate from Export
Tool (Windows)

= Get help in Export Tool
(Windows)

* Register certificate in Export
Tool (UNIX)

= View certificate registered in
Export Tool (UNIX)

= Delete certificate from Export
Tool (UNIX)

* Get help in Export Tool (UNIX)

Verify the specified options.

(VSP 5000 series)
The SSL
communication to
the server cannot
be established :

host= host-name,

port= port-number

The SSL communications to the
SVP cannot be established due
to one of the following reasons:

Take the following actions:

a. The server certificate of the
SVP has not been updated and
remains in the initial state,
however the server verification is
enabled.

Update the server certificate of
the SVP by following the System
Administrator Guide.

b. The entered host name or IP
address is not correct.

Enter the correct host name or IP
address, and then retry the
operation.

c. The certificate of the SVP has
been updated, however a root
certificate or a self-signed
certificate of the SVP is not
registered in Export Tool.

Register the root certificate or the
self-signed certificate of the SVP
in Export Tool.
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Messages issued by Export Tool

Export Tool
messages

Description

Recommended action

d. The host name or the IP
address of the SVP entered in the
svpip subcommand in the
command file is not the same as
that in subjectAltName (SAN) or
CommonName (CN) of a server
certificate of the SVP.

Contact the certificate issuer to
obtain a valid certificate, and then
update the certificate of the SVP.

e. The server certificate of the
SVP has expired.

Contact the certificate issuer to
obtain a valid certificate, and then
update the certificate of the SVP.

f. The server certificate of the
SVP has been revoked.

Contact the certificate issuer to
obtain a valid certificate, and then
update the certificate of the SVP.

Verify that the CRL repository or
the OCSP responder can be
accessed from Export Tool in the
network environment.

g. The certificate of the SVP was
signed by an intermediate CA.
However, only the server
certificate has been registered on
the SVP.

If the certificate of the SVP has
been signed by an intermediate
CA, register all of the
intermediate certificates including
the server certificate on the SVP.

h. The cipher suites
corresponding to the key type of
the certificate are not selected on
the TLS Security Setting.

Take the recommended actions
by following the login error
(20121-107097) in the System
Administrator Guide.

i. The protocols or cipher suites
selected on the TLS Security
Settings dialog box cannot be
used in the Java Runtime
Environment (JRE) that is used
by Export Tool.

Check whether the protocols or
cipher suites selected on the TLS
Security Settings dialog box are
supported by the JRE you are
using. If the protocols or cipher
suites are not supported by the
JRE, install another JRE that
supports those protocols and
cipher suites, and then run Export
Tool.

Unable to connect
to the server :
host:port

Failed to access the server.

Check the hostname and port
number.

(VSP 5000 series)
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Troubleshooting Server Priority Manager

Export Tool
messages

Description

Recommended action

(VSP 5000 series) Probable
causes are:

1. The entered host name, IP
address, or port number is
wrong.

2. You have not selected the
cipher suites corresponding
to the key type of the
certificate on the TLS

Security Settings dialog box.

3. The protocols or cipher
suites selected on the TLS
Security Settings dialog box
cannot be used in the Java
Runtime Environment (JRE)
that is used by Export Tool.

For 1, specify the correct host
name or IP address, and port
number, and then try again.

For 2, take the recommended
actions by following the login
error (20121-107097) in the
System Administrator Guide.

For 3, check whether the
protocols or cipher suites
selected on the TLS Security
Settings dialog box are supported
by the JRE you are using. If the
protocols or cipher suites are not
supported by the JRE, install
another JRE that supports those
protocols and cipher suites, and
then run Export Tool.

Unable to create
temporary
directory: tmp

Failed to create a temporary
directory.

Check the access permission to
the directory, and make sure if
there are any files.

[login]version
unmatched (VSP
Gx00 models and
VSP Fx00 models)

The Export Tool version does not
correspond to the Device
Manager - Storage Navigator
software version.

Upgrade Export Tool to match the
Export Tool and Device Manager
- Storage Navigator. software
versions.

Troubleshooting Server Priority Manager

Error

Recommended action

red on the WWN tab.

The WWN of a host bus
adapter is displayed in

The HBA for the WWN that is displayed in red is connected to
two or more ports, but the traffic between the HBA and some of
the ports is not monitored by Performance Monitor. When many-
to-many connections are established between HBAs and ports,
make sure that all traffic between HBAs and ports is monitored.
For details, see Monitoring all port-HBA traffic: many-to-many

connections (on page 190).
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Troubleshooting Virtual Partition Manager

Troubleshooting Virtual Partition Manager

Error Recommended Action
The CLPR name cannot be You cannot assign the same name to more than one
changed. CLPR. The name you entered is already in use oris a

reserved name. Enter another name.

The parity group in a CLPR If you cannot migrate a parity group in the CLPR to
cannot be migrated to another another CLPR, perform the following:
CLPR.

= Make sure to click Apply when creating a new
CLPR.
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Appendix A: Performance Monitor GUI reference

This chapter provides detailed information about the Performance Monitor GUI.

Performance Monitor main window

This is the main window for monitoring performance on your storage system. From this
window you can set up monitoring parameters, start and stop monitoring, and view
performance graphs. To open this window, select Performance Monitor in the Device
Manager - Storage Navigator main window.

* Summary Information
* Monitored CUs tab
* Monitored WWNs tab
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Performan

Monitor
Monitoring Switch Enabled

Sample Interval 1 Minute(s)

Monitored CUs |~ Monitored WwWNs

Performance Monitor main window

Last Updated ¢ 2013/

Mumber of Monitored CUs
Mumber of Monitored LDEVs
Mumber of Monitored WWHNs

Total: 1

#Filter | on [0 calumn Settings|

Coptonsw ielle] © ¢ 1 [3]3

Nurmber

cu
of LDEVs

o1 256

Buttons

Item

Description

Server Priority Manager*

Click to open the Server Priority Manager window, which
allows you to prioritize/non-prioritize ports and WWNs and to
create WWN monitor groups.

Monitor Performance

Click to open the Monitor Performance window where you
can specify the monitoring objects and monitoring period. Up
to 8 objects can be specified in one graph panel. Up to 16
objects can be specified in 4 graph panels.
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Performance Monitor main window

Item

Description

Edit Monitoring Switch

Click to open the Edit Monitoring Switch window, which
allows you to start and stop performance monitoring and
specify how often to monitor statistics.

* Appears when the secondary windows are enabled in the Edit Information Display

Settings window.

Summary information

Item

Description

Monitoring Switch

Current monitoring status:

Enabled: Performance Monitor is monitoring the storage
system.

Disabled: The storage system is not being monitored.

Sample Interval

Current sampling interval, from 1 to 15 minutes, for which
statistics are collected during short-range monitoring.

This value is available when Enabled is selected in the
Monitoring Switch field. If Disabled is selected, a hyphen
appears.

Number of Monitored CUs

Numbers of CU currently being monitored:
= VSP 5000 series: 0 to 255

= VSP E990: 0 to 255

= VSP G350, VSP F350: 0 to 64

= VSP G370, VSP F370: 0 to 128

= VSP G700, VSP F700: 0 to 192

= VSP G900, VSP F900: 0 to 255

Number of Monitored
LDEVs

Numbers of LDEV currently being monitored:
= VSP 5000 series: 0 to 65,280

= VSP E990: 0 to 65,280

= VSP G350, VSP F350: 0 to 16,384

= VSP G370, VSP F370: 0 to 32,768

= VSP G700, VSP F700: 0 to 49,152

= VSP G900, VSP F900: 0 to 65,280

Number of Monitored
WWNs

Number, from 0 to 2048, of WWNs currently being monitored.
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Performance Monitor main window

Monitored CUs tab

Use this tab to view information about the CUs that are currently being monitored.

Item Description
Cu CU number.
Number of LDEVs Number of LDEVs included in the monitored CUs.
Edit CU Monitor Mode Click to open the Edit CU Monitor Mode window, where

you can change the monitoring status.

View CU Matrix Click to open the View CU Matrix window, where you
can view following monitoring statuses of CUs.

* CU which is being monitored
= CU which is scheduled to be monitored

= CU which is scheduled to be released from
monitoring

Export Displays the window for outputting table information.

Monitored WWNSs tab

Monitored CUs  Monitored WWNs

Edit WWN Monitor Mode Add New Monitored WWNs Selected: 0 of 0
aFilter || on B2 | Column Settings. Options w 1 /1 e

Port ID

Status

Use this tab to view information about the WWNs that are currently being monitored.

Item Description
Port ID Name of the port of the monitored WWN.
HBA WWN Host bus adapter ID of the monitored WWN.
WWN Name A WWN name is up to 64 alphanumeric characters and
some signs.
Status Following statuses of the port connected with WWN.

@ Normal: Al WWNSs connected with the port are
monitoring target objects.

ei"‘iNon—Integrity: The WWN is not monitored for the
corresponding port, but monitored for other ports.
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Edit Monitoring Switch wizard

Item Description
Edit WWN Monitor Mode Click to open the Edit WWN Monitor Mode window.
Add New Monitored WWNs Click to open the Add New Monitored WWNs window.
Edit WWN Click to open the Edit WWN window.
Delete Unused WWNs* Click to open the Delete Unused WWNs window.
Add to Ports* Click to open the Add to Ports window.
Export* Displays the window for outputting table information.
* Appears when you click More Actions.

Edit Monitoring Switch wizard

Edit Monitoring Switch window

Use this window to start and stop performance monitoring and to specify the sampling
interval for how often to monitor statistics.

Edit Monitoring Switch

1.Edit Monitaring Switch * 2. Confirm

Set Manitoring Switch settings and click Finish to confirm.
Monitaring Switch: I_) Enable G) Disable

Sample Interval: v Minutels]

4 Back Mext Finizh
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Edit Monitoring Switch confirmation window

Setting fields

Item Description

Monitoring Switch Specify the monitoring status.

Enable: Performance Monitor is monitoring the storage
system.

Disable: Performance Monitor is not monitoring the storage
system.

Sample Interval Specify the time interval of collecting statistics. Default is
blank.

= |f the number of CUs to be monitored is 32 (for VSP
G350, G370, G700, G900) or 64 (for VSP 5000 series) or
fewer and short range is selected, you can specify from 1
to 15 minutes at intervals of 1 minute.

= If more than 32 (for VSP G350, G370, G700, G900) or 64
(for VSP 5000 series) CUs are monitored and short range
is selected, you can specify 5, 10, or 15 minutes. You
cannot select long range.

Edit Monitoring Switch confirmation window

Use this window to confirm the specified monitoring information and to assign a task name to
the editing task.

Edit CU Monitor Mode

execution,

Selected CUs to Enable Monitor

Humber
of LDEWs

Wien CU Matrix Tatali 2

Selected CUs to Disable Monitor

Hurnber

cu
of LDEVs

Miew GU Matrix
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Monitor Performance window

Monitoring Switch Setting table

Confirm the monitoring switch information to be changed.

Item Description

Monitoring Switch Following monitoring statuses of the storage system are
given below.

Enabled: Performance Monitor is monitoring the storage
system.

Disabled: Performance Monitor is not monitoring the storage
system.

Sample Interval Time interval of collecting statistics.

Monitor Performance window

Use this window to specify the monitoring period and monitoring objects that will be displayed
in graphs. You can set a maximum of eight monitoring objects per graph panel. You can set a
maximum of four graph panels with up to 16 monitoring objects.

Monitor Performance

To Create a new performance graph, set the Date and Time range for which data is displayed, and then select Performance objects. Apply to create a graph.

Data Range: | Short-Range | v |

Time Range: (= ,
9 @ Set Range From: 2016/12/04 g 21112 To: 2018/12/05 |G 12:02 890 Minute(s)

(2018/12/04 17:52 - 2016/12/05 12:02)

Use Real Time Interval: -

Performance Objects: Selected Objects
Object: Controller MP Select All Pages|

v =8
Object Monitor Data Object ID

Monitor Data: Usage Rate(%) > —

Performance Object Selection:

Available Objects
| &Filter || ON |Select Al Pages| | optionsw | 1< | 1 /1 |3

MP Unit ID/MP 1D -~

C

MPU-010/MP010-00

MPU-010/MPO10-01

MPU-010/MP010-02

MPU-010/MP010-03 Add
MPU-010/MP010-04 - J
MPU-010/MP010-05

MPU-010/MP010-06
MPU-010/MP010-07
MPU-010/MP010-08
MPU-010/MP010-09
MPU-010/MPO10-04
MPU-010/MPO10-08
MPU-010/MP010-0C
MPU-010/MP010-0D
MPU-010/MP010-0E

] i} ] ] o o} o o} o o

Selected: 0 of 40

Remove Selected: 0 of 0

Apply Cancel Ld

Data Range

The Data range is set to Short-Range (not displayed on this window).
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Monitor Performance window

[Data Range: Short-Range A4

Time Range: (=) Set Range

Fram: z013/0z/20 [ 17:01 Tot 2013/02/20 [ 18:30 29 Minute(s)

(2013/02/19 18:30 - 2013/02/20 18:30)

Use Real Time Interval: -

Specify a range of statistics. Short-Range is default when there is monitor data collected with
short range. However, Long-Range is default when there is no monitor data collected with
short range.

= Short-Range: Graphs are displayed according to the value specified in the Sample Interval
field in the Edit Monitoring Switch window. You can specify the sampling interval from 1
to 15 minutes. The interval for measuring or storing the information depends on the
number of CUs to be monitored.

*= (VSP 5000 series) Long-Range: Graphs are displayed 0, 15, 30, or 45 minutes on every
hour.

(VSP E990 or VSP G/F350, G/F370, G/F700, G/F900) The Data Range field is not provided.
Graphs are displayed according to the value specified in the Sample Interval field in the Edit
Monitoring Switch window. You can specify the sampling interval from 1 to 15 minutes. The
interval for measuring or storing the information depends on the number of CUs to be
monitored.

Time Range
Specify the storing period of statistics

* Set Range: Select this option to specify start and ending times to set a time range for
which monitoring statistics will be collected.

* Use Real Time: Select this option to view statistics in real time mode, where statistics are
updated at the value of the Sample Interval you specify on the Edit Monitoring Switch
window. This option is available when the Short-Range mode is selected. When this
option is selected, you cannot change the date field in the Set Range option.
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Performance Objects

Perfermance Objects:

Object: Controller

Monitor Data: Usage Rate(%s)

Monitor Performance window

Performance Object Selection:

| #Fiter | ON [EE3) | Select All Pages|

MP Unit ID/MP ID

MPU-010/MP0O10-00
MPU-010/MP010-01
MPU-010/MP010-02
MPU-010/MP010-03
MPU-010/MP010-04
MPU-010/MP010-05
MPU-010/MP010-06
MPU-010/MP010-07
MPU-010/MP010-08
MPU-010/MP010-09
MPU-010/MPO10-02
MPU-010/MP010-0B
MPU-010/MP0O10-0C
MPU-010/MPO10-0D
| MPU-010/MPO10-0E

B DI

CIC

O

EDE

[

| options w [[1] | 1 1 |2

-~

Add p

-~

Selected: 0 of 40

Item

Description

Object

Types of objects to display on graphs. The list on the left
specifies a large classification of monitoring objects. The list
on the right specifies a small classification of monitoring
objects.

Monitor Data

Performance data specified in the field. The list on the left
specifies a large classification of performance data. The list
on the right specifies a small classification of performance
data.

Performance Object
Selection

Objects that can be displayed in graphs.

Add

Adds objects to display the graph.
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Monitor Performance window

Selected Objects table

Selected Objects

| Select all Pages|

L | object Maonitor Data Object 1D
Remove Selected: 0 of 0
Item Description
Object Object types selected in the Performance Objects area.
Monitor Data Monitor data types selected in the Performance Objects area.
Object ID IDs of the selected objects.
Remove Selected rows can be deleted from the table.

Object and Monitor Data combinations

The following table shows the possible Object and Monitor Data combinations that can be
selected in the Performance Objects area of the Monitor Performance window.

= |f Controller is selected on the left side of the Object field, the item on the right side of
Monitor Data field is blank.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

MP Usage Rate %
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Monitor Performance window

Item on right side of
Object field

Item on left side of Monitor Data
field

Unit of monitoring
data

DRR (VSP 5000 series)

Usage Rate

%

If Cache is selected on the left side of the Object field, items on the right side of the Object
and Monitor Data is blank field.

Unit of
Item on right side of Object monitoring
field Item on left side of Monitor Data field data
None Usage Rate %
None Write Pending Rate %

(VSP 5000 series) If Access Path is selected on the left side of the Object field, the item
on the right side of the Monitor Data field is blank.

Item on right side of

Item on left side of Monitor Data

Unit of monitoring

Object field field data
HIE-ISW Usage Rate %
MP unit-HIE Usage Rate %

(VSP 5000 series) If Fibre Port is selected on the left side of the Object field, the item on
the right side of the Object and Monitor Data field is blank.

Item on right side of

Item on left side of Monitor Data

Unit of monitoring

Object field field data
Target Throughput IOPS
Data Trans. MB/s
Response Time ms
Initiator Throughput IOPS
Data Trans. MB/s
Response Time ms

(VSP Gx00 models and VSP Fx00 models) If Fibre Port is selected on the left side of the
Object field, the item on the right side of the Monitor Data field is blank.
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Monitor Performance window

Item on right side of

Item on left side of Monitor

Object field Data field Unit of monitoring data
Target Throughput IOPS
Data Trans. MB/s
Response Time ms
Initiator Throughput IOPS
Data Trans. MB/s
Response Time ms

(VSP 5000 series) If Mainframe Fibre Port is selected on the left side of the Object field,
the item on the right side of the Object field is blank.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

Throughput None IOPS
Data Trans. Total MB/s

Read MB/s

Write MB/s
Response Time None ms
CMR delay Time None ms
Disconnected Time None ms
Connected Time None ms
HTP Port open exchanges None count/sec

(VSP 5000 series) If iISCSI Port is selected on the left side of the Object field, the item on
the right side of the Monitor Data field is blank.

Item on right side of
Object field

Item on left side of Monitor Data

Unit of monitoring

None

field data
Throughput IOPS
Data Trans. MB/s
Response Time ms
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Monitor Performance window

(VSP Gx00 models and VSP Fx00 models) If iSCSI Port is selected on the left side of the
Object field, the item on right side of the Monitor Data field is blank.

Item on right side of Item on left side of Monitor
Object field Data field Unit of monitoring data

Target Throughput IOPS
Data Trans. MB/s
Response Time ms

Initiator Throughput IOPS
Data Trans. MB/s
Response Time ms

If WWN is selected on the left side of the Object field, the item on the right side of the

Monitor Data field is blank.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

WWN Throughput IOPS
Data Trans. MB/s
Response Time ms

Port Throughput IOPS
Data Trans. MB/s
Response Time ms

If Logical Device is selected on the left side of the Object field and if Base is selected on
the right of the Object field, the following items can be selected.

Item on left side of Monitor | Item on right side of Monitor Data | Unit of monitoring
Data field field data
Total Throughput Total IOPS
Sequential
Random
(VSP 5000 series) CFW
Read Throughput Total IOPS
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Monitor Performance window

Item on left side of Monitor
Data field

Item on right side of Monitor Data

field

Unit of monitoring

data

Sequential

Random

(VSP 5000 series) CFW

Write Throughput

Total

Sequential

Random

(VSP 5000 series) CFW

IOPS

Cache Hit

Read (Total)

Read (Sequential)

Read (Random)

(VSP 5000 series) Read (CFW)

Write (Total)

Write (Sequential)

Write (Random)

(VSP 5000 series) Write (CFW)

%

Data Trans.

Total

Read

Write

MB/s

Response Time

Total

Read

Write

ms

Back Trans.

Total

Cache To Drive

Drive To Cache (Sequential)

Drive To Cache (Random)

count/sec

Drive Usage Rate'

None

%

Drive Access Rate!

Read (Sequential)

%
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Monitor Performance window

Item on left side of Monitor
Data field

Item on right side of Monitor Data | Unit of monitoring
field data

Read (Random)

Write (Sequential)

Write (Random)

ShadowImage'2

None %

Notes:

displayed.

1. Only information about internal volumes is displayed. Information about external
volumes and FICON DM volumes is not displayed.

2. (VSP 5000 series) Information for Shadowlmage and Shadowlmage for Mainframe is

* If Logical Device is selected on the left side of the Object field and if TC/TCMF/GAD is
selected on the right side of the Object field, the following items can be selected.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

RIO Total count
Write
Error

Pair Synchronization Rate None %

Differential Track None count

Initial Copy Throughput count
Data Trans. MB/s
Response Time ms

Update Copy Throughput count
Data Trans. MB/s
Response Time ms

* If Logical Device is selected on the left side of the Object field and if UR/URMF is selected
on the right side of the Object field, the following items can be selected.
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Monitor Performance window

Item on right side of

Item on left side of Monitor Data

Unit of monitoring

Object field field data
Write Host 1/0 Throughput IOPS
Data Trans. MB/s
Initial Copy Cache Hit %
Data Trans. MB/s

If Parity Group is selected on the left side of the Object field, the item on the right side of
the Obiject field is blank. A parity group is displayed only when the CU number of each
LDEV within the parity group is to be monitored.

Item on left side of Monitor
Data field

Item on right side of Monitor Data

field

Unit of monitoring
data

Total Throughput

Total

IOPS

Sequential

Random

(VSP 5000 series) CFW

Read Throughput

Total

IOPS

Sequential

Random

(VSP 5000 series) CFW

Write Throughput

Total

IOPS

Sequential

Random

(VSP 5000 series) CFW

Cache Hit

Read (Total)

%

Read (Sequential)

Read (Random)

(VSP 5000 series) Read (CFW)

Write (Total)

Write (Sequential)
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Monitor Performance window

Item on left side of Monitor
Data field

Item on right side of Monitor Data
field

Unit of monitoring
data

Write (Random)

(VSP 5000 series)Write (CFW)

Data Trans.

Total

Read

Write

MB/s

Response Time

Total

Read

Write

ms

Back Trans.

Total

Cache To Drive

Drive To Cache (Sequential)

Drive To Cache (Random)

count/sec

Drive Usage Rate*

None

%

not displayed:

= external volumes

* Only information about internal volumes is displayed. Information about the following is

= (VSP 5000 series) FICON DM volumes

* |f LUN is selected on the left side of the Object field and if Base is selected on the right of
the Obiject field, the following items can be selected.

Item on left side of Monitor

Item on right side of Monitor Data

Unit of monitoring

Data field field data
Total Throughput Total IOPS
Sequential
Random
(VSP 5000 series) CFW
Read Throughput Total IOPS
Sequential
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Monitor Performance window

Item on left side of Monitor
Data field

Item on right side of Monitor Data

field

Unit of monitoring
data

Random

(VSP 5000 series) CFW

Write Throughput

Total

Sequential

Random

(VSP 5000 series) CFW

IOPS

Cache Hit

Read (Total)

Read (Sequential)

Read (Random)

(VSP 5000 series) Read (CFW)

Write (Total)

Write (Sequential)

Write (Random)

(VSP 5000 series) Write (CFW)

%

Data Trans.

Total

Read

Write

MB/s

Response Time

Total

Read

Write

ms

Back Trans.

Total

Cache To Drive

Drive To Cache (Sequential)

Drive To Cache (Random)

count/sec

* |f LUN is selected on the left side of the Object field and if TC/GAD is selected on the right
of the Object field, the following items can be selected.
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Monitor Performance window

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

RIO Total count
Write
Error

Pair Synchronization Rate None %

Differential Track None count

Initial Copy Throughput count
Data Trans. MB/s
Response Time ms

Update Copy Throughput count
Data Trans. MB/s
Response Time ms

* |f LUN is selected on the left side of the Object field and if UR is selected on the right of
the Object field, the following items can be selected.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data
Write Host 1/0 Throughput IOPS
Data Trans. MB/s
Initial Copy Cache Hit %
Data Trans. MB/s

* |f Journal is selected on the left side of the Object field, UR/URMF is selected on the right
side of the Object field.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data
Write Host 1/0 Throughput IOPS
Data Trans. MB/s
Initial Copy Cache Hit %
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Monitor Performance window

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

Data Trans. MB/s

Master Journal Throughput IOPS
Journal count/sec
Data Trans. MB/s
Response Time ms
Data Usage Rate %
Meta Data Usage Rate %

Restore Journal Throughput IOPS
Journal count/sec
Data Trans. MB/s
Response Time ms
Data Usage Rate %
Meta Data Usage Rate %

If Entire Storage System is selected on the left side of the Object field and if TC/TCz/GAD
is selected on the right side of the Object field, the following items can be selected.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data
RIO Total count
Write
Error
Pair Synchronization Rate None %
Differential Track None count
Initial Copy Throughput count
Data Trans. MB/s
Response Time ms
Update Copy Throughput count
Data Trans. MB/s
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Monitor Performance window

Item on right side of
Object field

Item on left side of Monitor Data
field

Unit of monitoring
data

Response Time

ms

= |f Entire Storage System is selected on the left side of the Object field and if UR/URz is
selected on the right side of the Object field, the following items can be selected.

Item on right side of

Item on left side of Monitor Data

Unit of monitoring

Object field field data
Write Host 1/0 Throughput IOPS
Data Trans. MB/s
Initial Copy Cache Hit %
Data Trans. MB/s
Master Journal Throughput IOPS
Journal count/sec
Data Trans. MB/s
Response Time ms
Restore Journal Throughput IOPS
Journal count/sec
Data Trans. MB/s
Response Time ms

= |f External Storage is selected on the left side of the Object field, the following items can

be selected.
Unit of
Item on right side | Item on left side of Item on right side of monitoring
of Object field Monitor Data field Monitor Data field data
Logical Device Data Trans. Total MB/s
Read
Write
Response Time Total ms
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Monitor Performance window

Item on right side | Item on left side of Item on right side of mcL)jr::tc:ifng
of Object field Monitor Data field Monitor Data field data
Read
Write
Parity Group” Data Trans. Total MB/s
Read
Write
Response Time Total ms
Read
Write
(VSP 5000 series) “ Only parity groups in which all CUs for all LDEVs are being monitored
are displayed. Parity groups in which all CUs are not subject to monitoring are not
displayed.

Available Objects table

The items appearing in the Available Objects table depend on the objects selected in the
Performance Objects fields.

Monitoring object Item Description

Fibre Port/Target and Port ID Name of the port. Only the ports

Fibre Port/Initiator assigned to the user are
displayed.

Mainframe Fibre Port Port ID Name of the port. Only the ports

(VSP 5000 series) assigned to the user are
displayed.

iSCSI Port/Target and Port ID Name of the port. Only the ports

iSCSI Port/Initiator assigned to the user are
displayed.

WWN/WWN HBA WWN Worldwide name of the host bus
adapter. A WWN is a 16-digit
hexadecimal number used as
the unique identifier for a host
bus adapter. Only the WWNs
that correspond to the ports
assigned to the user are
displayed.
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Monitor Performance window

Monitoring object

Item

Description

WWN Name

Nickname of the host bus
adapter. AWWN name is up to
64 alphanumeric characters and
some signs.

WWN/Port

Port ID

Name of the port. Only the ports
assigned to the user are
displayed.

HBA WWN

WWN of the host bus adapter. A
WWN is a 16-digit hexadecimal
number used as the unique
identifier for a host bus adapter.

WWN Name

Nickname of the host bus
adapter. AWWN name is up to
64 alphanumeric characters and
some signs.

Logical Device/Base

LDEV ID

ID of the volume, in the following
format: LDKC:CU:LDEV. Only
the LDEVs assigned to the user
are displayed.

LDEV Name

Name of the LDEV. LDEV Name
is the combination of fixed
characters and numbers.

Logical Device/TC/
TCMF/GAD

LDEV ID

ID of the volume, in the following
format: LDKC:CU:LDEV. Only
the LDEVs assigned to the user
are displayed.

LDEV Name

Name of the LDEV. LDEV Name
is the combination of fixed
characters and numbers.

Logical Device/lUR/URMF

LDEV ID

ID of the volume, in the following
format: LDKC:CU:LDEV. Only
the LDEVs assigned to the user
are displayed.

LDEV Name

Name of the LDEV. LDEV Name
is the combination of fixed
characters and numbers.

Parity Group

Parity Group ID

ID of the parity group. Only the
parity groups assigned to the
user are displayed.
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Monitor Performance window

Monitoring object Item Description
LUN/Base Port ID Name of the port.
= [|tem: Type
= Description: Type of
port
Host Group Name/iSCSI Name of the host group or iISCSI
Target Alias target alias.
* ltem: iSCSI target name
= Description: Name of
the iSCSI target
LUN ID of the LUN. Only the LUNs
that correspond to the host
groups and LDEVs assigned to
the user are displayed.
LUN/TC/GAD Port ID Name of the port.
* ltem: Type
= Description: Type of
port
Host Group Name/iSCSI Name of the host group or iSCSI
Target Alias target alias.
* |tem: iSCSI target name
= Description: Name of
the iSCSI target
LUN ID of the LUN. Only the LUNs
that correspond to the host
groups and LDEVs assigned to
the user are displayed.
LUN/UR Port ID Name of the port.
* |tem: Type

= Description: Type of
port

Host Group Name/iSCSI
Target Alias

* ltem: iSCSI target name

* Description: Name of
the iSCSI target

Name of the host group or iSCSI
target alias.
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Monitor Performance window

Monitoring object

Item

Description

LUN

ID of the LUN. Only the LUNs
that correspond to the host
groups and LDEVs assigned to
the user are displayed.

External Storage/Logical
Device

LDEV ID

ID of the volume, in the following
format: LDKC:CU:LDEV. Only
the LDEVs assigned to the user
are displayed.

LDEV Name

Name of the LDEV. LDEV Name
is the combination of fixed
characters and numbers.

External Storage/Parity
Group

Parity Group ID

Parity group ID of the external
volume. Only the parity groups
assigned to the user are
displayed.

Controller/MP

MP unit ID/MP 1D

ID of an MP unit and processor.

Controller/DRR (VSP DRR ID ID of a data recovery and
5000 series) reconstruction processor.
Cache MP unit ID ID of an MP unit.

Cache Name of the cache.

Access Path/HIE-ISW
(VSP 5000 series)

Access Path

Name of the access path.

Access Path/MP unit-HIE
(VSP 5000 series)

Access Path

Name of the access path.

Entire Storage System/ Object Item for entire storage system.
TC/TCz/GAD

Entire Storage System/ Object Item for entire storage system.
UR/URz

Journal/lUR/URMF Journal ID ID of the journal.
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Edit CU Monitor Mode wizard

Edit CU Monitor Mode wizard

Edit CU Monitor Mode window

This window contains information about all CUs in the storage system, in table format,
indicating which are monitored and which are unmonitored. Use this window to add and
remove CUs as monitoring target objects.

Edit CU Monitor Mode

To raonitar GUs, move GUs ta the Manitored GUs list, Not ta manitor GUS, mave GUS to the Unmonitared GUs list, Select by Parity Groups allows yau to select GUS in the Parity Graup.
View GU Matrix allows you to check Manitored GUs, And dick Finish to canfirm,
Monitored Cls:
Unmonitored CUs Monitored CUs
[zFier ) on BT Loptonsw €[] = 12 [optionsw [i€][€] 2 r2 [2]131)
g S ionée | Honter Hods o e o nte | Homtor Hods
Ll oz 256 | Disabled ” L] oo 22 Enabled
L o= 256  Disabled Ll o 256  Enabled
Ll o 236 | Disabled Ll 17 0 Enabled
Ll os 256 Disabled Ll sa 0 Ensbled
[l oe 256 | Disabled L] a0 D Enabled
L o7 256  Disablad [ 0 Enabled
Ll o= 208 | Disabled L] a2 0 Enabled
[l o 0 Dissbled Ll as 0 Ensbled
L] oa 0 Disabled add b Ll ae 0 Enabled
Ll oe 0 Disabled Ll as 0 Enabled
[ 0 Dissbled Cremeve | LI 28 0 Ensbled
Ll oo 0 Disabled Ll Fa 0 Enabled
L] oe 0 Disabled Ll o 0 Enabled
Ll oF 0 Disabled
Ll 10 16 | Disabled
| 22 0 Disabled
Ll 1z 0 Disabled
o 2= D Disabled
L] 14 0 Disabled
L 1s 0 Disabled
L 1e D Disabled
L 22 0 Disabled
Ll 13 0 Disabled .
Select by Parity Groups Selectad: 0 of 242 Wiew CU Matrix Selected: 0 of 13

Unmonitored CUs table

Unmonitored CUs
e

(#Fiker ) on [T

cu Hurmbar urrent

o of LDEVs | Manitor Mode
L oz 236 Disabled H
L o 256 Disabled
L] o4 256 Disabled
| o3 236 | Disabled
L oe 256 Disabled
Ll o7 296  Disablad
L 0w 206 Disabled
L ee 0 Dicablad
L oa 0 Disabled Add b
L oo 0 Disabled |
| oc 0 Disablad g [
| oo o | Disabled J
L ok 0 Dicablad
Li| oF 0 Disabled
Ll 10 16 Disabled
L 12 0 Disablad
L] 12 0 Disabled
L 22 0 DBisabled
L] 14 0 Disabled
L 15 0 Disabled
L] e 0 Disablad
Ll e 0 Disabled
L] 12 0 Disabled -
Salact by Parity Groups Salacted: O of 242

A table of the CUs that are going to be unmonitored.
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Edit CU Monitor Mode window

Item Description
Ccu Unmonitored CU number.
Number of LDEVs Number of LDEVs included in the unmonitored CUs.

Current Monitor Mode

Enabled: The CU is a monitoring target object.

Disabled: The CU is not a monitoring target object.

Select by Parity Groups

Click to open the Select by Parity Group window, where you
can select CUs from parity groups.

Add

Click to add CUs to Monitored CUs table.

Remove

Click to remove CUs from Monitored CUs table.

Monitored CUs table

m | Selact All Pages Options

- Mumbar Currant
| of LDEV: | Monitor Mode

| 02 236 slad

| ea 256 bled

L[ o4 256 Sled

| os 236 bled

L[ os 256 bled

L o7 236 blad

L oo 208 bled

| oo o Slad

o
op
oc
Ll oo
ot
oF
10 16

izabled
sabled
1 sabled
L 1z

| 1a

14

=abled
zablad
abled
isabled
sabled

|l 15
| 16

coloooo
9 ogooeoogooopoeg g e oo
h-a
[
I

oo oo oooo

Ll e
| 19

=abled
sablad

| sSelact by Parity Groups |

1 f1

H

4 Remova

Selacted: 0 of 242

A table of the CUs that are going to be monitored.

Item Description
Cu Number of a CU which is going to be monitored.
Number of LDEVs Number of LDEVs included in the monitored CUs.

Current Monitor Mode

Enabled: The CU is a monitoring target object.

Disabled: The CU is not a monitoring target object.
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Edit CU Monitor Mode confirmation window

Item Description

View CU Matrix Click to open the View CU Matrix window, where you can
view following monitoring statuses of CUs.

* CU which is being monitored
= CU which is scheduled to be monitored

* CU which is scheduled to be released from monitoring.

Edit CU Monitor Mode confirmation window

Use this window to confirm the edited CU monitoring mode information and to assign a task
name to the editing task.

Edit CU Monitor Mode

axecution,

150
(Max. 32 Characters)

Selected CUs to Enable Monitor

Hurber
of LDEWs

oz 256
03 256

Misw CU Matrix Total: 2

Selected CUs to Disable Monitor

Hurber

cu
of LDEVs

Wiew GU Matrix Tatali 0
Qo to tasks 4 for status Cance

Selected CUs to Enable Monitor table

Confirm the information about the CUs to be monitored.

Item Description

Ccu CUs to be monitored.

Number of LDEVs Number of LDEVs in the CU to be monitored.
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View CU Matrix window

Item Description

View CU Matrix Click to open the View CU Matrix window, where you can
view following monitoring statuses of CUs.

= CU which is being monitored
= CU which is scheduled to be monitored

* CU which is scheduled to be released from monitoring.

Selected CUs to Disable Monitor table

Information about the CUs not to be monitored.

Item Description
Cu CUs not to be monitored.
Number of LDEVs Number of LDEVs in the CU not to be monitored.
View CU Matrix Click to open the View CU Matrix window, where you can

view following monitoring statuses of CUs.
= CU which is being monitored

= CU which is scheduled to be monitored

* CU which is scheduled to be released from monitoring.

View CU Matrix window

Use this window to view a matrix of the monitoring status of all CUs in one LDKC. The cell
markers indicate the monitoring status of the individual CUs.
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View CU Matrix window

Vievs CUI Matrix

-+
0l
X

The rmonitor setting situation of each CU can be referred to.

Monitored Target:

Monitored CUs
CU | 4+0|+1 |+2 |+3 | +4 |45 |+6 +7|+3 | +9|+a +B |+C |+D | +E [+F

oo INICICT

« NN

Murmber of Monitored CUs:15

. Monitored CUs

D Set Monitored CUs

Monitored CUs table

Item Description

Monitored CUs The table consists of cells representing CUs. One cell
corresponds to one CU. Each row consists of 16 cells
(CUs). A set of 16 rows represents CUs for one LDKC.
The table header row shows the last digit of each CU
number in the form of +n (where n is an integer from 0 to
9, or a letter from A to F).

Number of Monitored CUs: Total count of monitored CUs.

. Cell marker indicating that a CU is being monitored.
Monitored CUs
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Select by Parity Groups window

Item

Description

D Set Monitored CUs

Cell marker indicating that the CU is scheduled to be
monitored.

L. Release Monitored CUs

Cell marker indicating that the CU is scheduled to be
released from monitoring.

Select by Parity Groups window

Use this window to monitor CUs in the parity group. When you select a parity group and click
Detail in this window, you can view the CUs in the parity group. When you select the parity
group and click OK, the CUs are selected in the Unmonitored CUs table.

Select by Parity Groups

Select Parity Groups, OK to select Monitored CU including the Parity Groups,

Available Parity Groups

Cretail

AFilter "7 | select Al Pages _optionsw J[I€][€] 1+ [F1  [2][3]
P arit Mumber

L Grnu‘:_\ s of...

L] 11 1
L] 1-3 &
L] 1-4 E;
[ 1-s 1
L] 1-7 1
L] 1-9 1
L] 1-1z 1
L] 1-14 2
L] 21 1
L]l z-z 1

Selected: 0 of 10
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Parity Group Properties window

Available Parity Groups table

Item Description
Parity Group ID ID of the parity group.
Number of CUs Number of CUs included in the parity group.
Detail Click to display the Parity Group Properties window to
view information about the CUs in the selected parity
group.

Parity Group Properties window

Use this window to view information about the CUs in the parity group selected in the
previous window.
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Parity Group Properties window

Parity Group Properties T O

CU information and the number of LDEWYs set to Parity Group can be referred to.

# Parity Group Properties

Parity Group ID 1-1

cu Murnber
of LDEWs
aa 22

Total: 1

Parity Group Properties table

Item Description
Parity Group ID Identification number of the parity group.
CUs table
Item Description
Cu Identification number of the CU in this parity group.
Number of LDEVs Number of LDEVs included in the individual CUs.
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Edit WWN wizard

Edit WWN wizard

Edit WWN window

Use this window to edit the HBA WWN and WWN name of the WWN to be monitored.

Edit WWN

1.Edit W

Edit Ww'wWH values and click Finish to confirm.

D HE A i b 210000C00012007E
(16 Characters)

L WO Marme: SPM-TEST
[(Max, 64 characters, ar blank)

4 Back Mext | Finish Cancel ?

Setting fields
Item Description
HBA WWN Edit the worldwide name of the host bus adapter. WWNs are
16-digit hexadecimal numbers used to identify host bus
adapters.
WWN Name Edit a WWN name. Use up to 64 alphanumeric characters
and some symbols for a WWN name.

Edit WWN confirmation window

Use this window to confirm the edited HBA WWN and WWN Name and to assign a task
name to the editing task.
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Edit WWN Monitor Mode wizard

Edit WW N

1.Edit WM = 2. .Confirmn

Enter a name for the task, Confirm the settings in the list and click Apply to add task in Tasks gueue for execution.

Task Mame: 130227 -Editi vy p |

[Max, 32 Characters)

Monitored WWNs

HEA WWWYH WWH Name

210000C000130D7E SPM-TESTZ2

Total: 1

. Go to tasks window for status

Monitored WWNSs table

Confirm the information about the WWNs to be monitored.

Item Description
HBA WWN HBA WWNs to be applied.
WWN Name WWN Names to be applied.

Edit WWN Monitor Mode wizard

Edit WWN Monitor Mode window

Use this window to specify WWNs to be monitored or not to be monitored.
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Monitor Mode

Edit WWN Monitor Mode window

Manitorad WWHs
Unmonitored WWNs

Select All Pages

(eeteer ) on [

To ronitor WWNs, rove WWHs to tha Monitorad WWNs list. Not to monitor WS, move WWHs to the Unmonitored list, and click Finish to confirm.

Ll rort 1o HEA WWH

WUWH Hamne

Monitored WWNs
optionsw |iE] €| 1 f1 (3] afitter || on ) | select All Pages optonsw |16 €] 1 41 [2]3)
curant Currant [ porto A W [—— Currant Curent
Monitor Mode | Status Monitor Mods  Status
L] cLa-e 210000C0DD1I0DTE $PM-TEST Enabled Marmal
Add b
4 Remave
> < ] >
Selected: 0 of O salected: 0 of 1

HESER) | Finish

Unmonitored WWNs table

Unmonitored WWNs
((2Fitar ) on TT)  [Selack All Pagas)

L Portio HEBA WWH WOWH Name

| optionsw J{-|[€] 1 £1 [3][n

Current Current
Manitor Mode Status

»

Selected: 0 of O

A table of WWNs that are going to be unmonitored.

Item

Description

Port ID

Name of the port.

HBA WWN

Worldwide name of the host bus adapter

WWN Name

A WWN name is up to 64 alphanumeric characters and some
signs.

Current Monitor Mode

Monitoring modes indicate whether WWNs are monitoring
target objects or not.
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Edit WWN Monitor Mode window

Item Description

Enabled: The WWN is the monitoring target object.
Disabled: The WWN is not the monitoring target object.

target objects.

Current Status Status of the port connected with WWN.

Normal: All WWNs connected with the port are monitoring

Non-Integrity: The WWN is not monitored for the
corresponding port, but monitored for other ports.

Add
Click to add WWNs to the Monitored WWNs table.

Remove

Click to remove WWNs from the Monitored WWNs table.

Monitored WWNSs table

Monitored WWNs

[#Filter |[ on [BTEE  [Select All Pages| | options w | 1 71

||| PortID HEA W' M WWN Mame

Current Current
Monitor Mode Status

Ll <L4-E 210000C0DD130D7E SPM-TEST Enabled Mormal

{0 I »

Selected: O af 1

A table of WWNs that are going to be unmonitored.

Item Description

Port ID Name of the port.
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Edit WWN Monitor Mode confirmation window

Item Description
HBA WWN Worldwide name of the host bus adapter.
WWN Name A WWN name is up to 64 alphanumeric characters and some
signs.
Current Monitor Mode Monitoring modes indicate whether WWNs are monitoring

target objects or not.
Enabled: The WWN is the monitoring target object.
Disabled: The WWN is not the monitoring target object.

Current Status Status of the port connected with WWN.

Normal: All WWNs connected with the port are monitoring
target objects.

Non-Integrity: The WWN is not monitored for the
corresponding port, but monitored for other ports.

Edit WWN Monitor Mode confirmation window

Use this window to confirm the edited monitoring information and to assign a task name to
the editing task.

Edit WWN Monitor Mode

execution,

130
(Max, 32 Characters)

Selected WWNs to Enable Monitor

Port ID HEA WWH WUWN Hame Status

Tatali 0
Selected WWNs to Disable Monitor
Port ID HEA W WUWH Hame Status

cLa-E 210000C0DD130D7E SPM-TEST Normal

Selected WWNs to Enable Monitor table

Confirm the information about the WWNs to be monitored.
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Delete Unused WWNs window

Item Description
Port ID Port name to be added and monitored.
HBA WWN Worldwide name of the host bus adapter to be monitored.
WWN Name Nickname of WWN to be monitored. The name consists of up

to 64 alphanumeric characters and some signs.

Status Status of a WWN to be monitored.

Normal: WWN connected with a port is the monitoring target
object.

Non-Integrity: The WWN is not monitored for the
corresponding port, but monitored for other ports.

Selected WWNs to Disable Monitor table

Confirm the information about the WWNSs not to be monitored.

Item Description
Port ID Port name not to be monitored.
HBA WWN Worldwide name of the host bus adapter not to be monitored.
WWN Name Nickname of WWN not to be monitored. The name consists

of up to 64 alphanumeric characters and some signs.

Status Status of a WWN not to be monitored.

Normal: The WWN connected with a port is the monitoring
target object.

Non-Integrity: The WWN is not monitored for the
corresponding port, but monitored for other ports.

Delete Unused WWNs window

Use this window to name the task for deleting unused WWNs.
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Add New Monitored WWNSs wizard

Delete Unused WWNs

1. Canfirm

{i\, Unused Wi'Ns will be deleted, Are you sure to continue?

Task Mame: 120227-DeleteUnuses

[Max, 32 Characters)

B Go to tasks window for status | Back Mewxt b Apply Cancel

Item Description

Task Name Specify the task name.

You can enter up to 32 alphanumeric characters and symbols
in all, except for \/:,;*?" <>|. The characters are case-
sensitive.

"date-window name" is entered as a default.

Add New Monitored WWNs wizard

Add New Monitored WWNs window

Use this window to add new WWNs to be monitored.
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Add New Monitored WWNs window

St HBA WWH and WWH Name values and then select Available WWHs you would like to monitar, Click Finish to confirm,

Selected WWNs
(16 Characters)

L] portin HEA WWN WWH Narme

HEA WiH: | |

VN Narme:

(Max, €4 characters, or blank)

Available Ports

Select all Pages| | optionsw | i€/[€] 1 /1 [3]50

Huraber of Manitared Humber of
Nz Unrnanitarad Wiz

Part ID

C

ClLi-A
GLa-A
CLS-A
GLT-A

cLi-B

CL3-B

cLs-B

CLT-B
cL1E
CLI-E
cLs-E
CLT-E
CLI-F
CL3-F
CLS-F
CL7-F
cli-)

cLz-)

] e} ] o o e} o ] n o) ] e | ] ] e

e o oo o eoocoeeceaeeco e e

cLs-)

Selected: 0 of 20

Ramous Selected: 0 of O

4 Back Hext b Finish

HBA WWN

Specify a worldwide name of the host bus adapter. WWNs are 16-digit hexadecimal numbers
used to identify host bus adapters.

WWN Name

Specify a worldwide name using up to 64 characters for a WWN name.

Available Ports table

HEBA W | |
(16 Characters)

MW Marne:

[(Max. 64 characters, or blank)

Available Ports

AFilter select All Pages| | Optionsw | 16/ <] 1 1 [5]]91]

Murnber of Maonitored Hurnber of -

Port I WS unmonitored Wonils
CL1-A
CLE-A
CLS-A
CLF-A
CL1-B
CL2-B
CLS-B
CLF-B
CL1-E
CL3-E
CLS-E
CL7-E
CL1-F
CL2-F
CL3-F
CL7-F
cL1-1

CL3-1

|0 ) 0| 00 I 0 B 0 O T 0 ) | |

"' o 0 0o 00 00 0o 0o oo o oo oo

CLS-1
v

Selected: 0 of &0
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Add New Monitored WWNs window

Item Description
Port ID Name of the port available in the storage system.
Number of Monitored Number of monitored WWNs in the port.
WWNs
Number of Unmonitored Number of unmonitored WWNs in the port.
WWNs
Add

Select ports, then click Add to add the combinations of HBA WWN and the selected ports into
the Selected WWNs table.

Selected WWNSs table

Selected WWNs
| select All Pages|

|| PertID HEA W' M WWN Mame

Rermous Selected: 0 of 0O

A list of WWNSs to be monitored.

Item Description
Port ID Name of the port selected for monitoring.
HBA WWN WWN selected for monitoring.
WWN Name WWN name is up to 64 alphanumeric characters and some
signs.
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Add New Monitored WWNSs confirmation window

Item

Description

Remove

Select the row to be deleted. Click to remove a row from the
table.

Add New Monitored WWNs confirmation window

Use this window to confirm the new monitoring information and to assign a task name to the

editing task.

News Monitored WWnNs

Task Mame:

Enter a name for the kask, Gonfirm the settings in the list and click Apply to add task in Tasks queue for execution,

(Max, 22 Characters)

Selected WWNs

Port ID HEA W/

cLi-a ABCDEFD123456789
cL3-A ABCDEFD123456789
cLs-a ABCDEF0123456789
cLT-A ABCDEFD123456789

WWN Name
Hostharne0000
HostHame0oon
Hostharne0000
HostHamenoan

Selected WWNSs table
Confirm the list of combinations of ports and WWNs added as monitoring target objects.

HEEl  apply

Item Description
Port ID Name of the port selected for monitoring.
HBA WWN WWN selected for monitoring.
WWN Name WWN name is up to 64 alphanumeric characters and some
signs.
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Add to Ports wizard

Add to Ports wizard

Add to Ports window

Use this window to add a WWN to the port.

Add to Ports

This action lets you add menitared ports of selected WWHN, Select ports and dick Add, and Finish ta canfirm.

Selected WWNs

select All Pages

HEA WWN: 210000C0DD1ZDDT7E

W Mame: SPM-TEST

L] portn HEA W WWH Narme

Available Ports

Select All Pages| | Optionsw | 1=/« 1 1

Nurnber of Monitored Murnber of
WS unmonitored WwNs

E3]E0)

Port 1D

C

Cli-a
CL3-A
cLS-A
CL7-A
CLL-B
cL3-B
CLS-B

cLT-B
CLL-E )

CL3-E
CLS-E
CL7-E
CLLi-F
CL3-F
cLS-F
CLT-F
cLi-)
€L3-]
€Ls-]
cLz-]

o oo o o oo o o oo oo o

CLL-N

S ococooocooococoooes o o0oo 0000

1 n

Selected: 0 of 73

Remove selected: 0 of 0

Mext b Finish

HBA WWN

Specify a worldwide name of the host bus adapter. WWNs are 16-digit hexadecimal numbers
used to identify host bus adapters.

WWN Name

Specify a worldwide name using up to 64 characters for a WWN name.
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Add to Ports window

Available Ports table

HEA Wi N 210000CODD1300TE
MW Marne: SPM-TEST

Available Ports
AFilter | oN [ [Select All Pages| | Sptions w | [

Murnber of Monitored Murnber of
L E Unrmonitored WiHs

Port ID

C

CL1-A
CLE-A
CLI-A
CLF-A
CL1-B
CL3-B
CLS-B
CL7-B
CL1-E el [

CL3-E
CL3-E
CL7-E
CL1-F
CL3-F
CLS-F
CL7-F
cL1-1
CL3-]
CLS-1

CL7-1

oo oo oo o o0 o oo o0 o0 o0 oo o0 o0 o oo

cL1-M

A o o o oo o o o

v
n

Selected: 0  of 79

ol A}

A list of available ports in the storage system.

Item Description
Port ID Name of the port available in the storage system.
Number of Monitored Number of monitored WWNs in the port.
WWNs
Number of Unmonitored Number of unmonitored WWNs in the port.
WWNs
Add

Select ports, then click Add to add the combinations of HBA WWN and the selected ports into
the Selected WWNs table.
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Add to Ports confirmation window

Selected WWNSs table

Selected WWNs
| Select All Pages|

|| PertID HEA W' M WWN Mame

Rermous Selected: 0 of 0O

A list of WWNSs to be monitored.

Item Description
Port ID Name of the port selected for monitoring
HBA WWN The WWN selected for monitoring.
WWN Name The WWN name is up to 64 alphanumeric characters
and some signs.
Remove Select the row to be deleted. Click to remove a row from
the table.

Add to Ports confirmation window

Use this window to confirm new WWNs related to ports and to assign a task name to the
editing task.
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Add to Ports

Monitor window

Tazk Hame: 120

Enter a namea for the task. Confirm the settings and click Apply to sdd task in Tasks queus for exacution.

Selected WWNs
Port ID HEA W H

(Max, 32 Characters)

CLi-A 210000C0ODD13DDTE
cLa-A 210000&0GD130078
CLS-A 210000€00D1Z0D78
CLT-A 210000€00D13DD7B

W Name
SPM-TEST
SPM-TEST
EPM-TEST
SPM-TEST

Selected WWNs table

HERERY  Apply

Confirm the information of the WWNs to become the monitoring target objects.

Item Description
Port ID Name of the port selected for monitoring
HBA WWN WWN selected for monitoring.
WWN Name WWN name is up to 64 alphanumeric characters and
some signs.
Monitor window

Use this window to view line graphs of monitored objects.
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Monitor window

Monitor Performance

Performance Graph 01
Vertical Scale:
100 Controller-MP
B O MPU-010/MPO10-00 [Usage Rate]
B O MPU-010/MPD10-01 [Usage Rate]
B A MPU-010/MP010-02 [Usage Rate]

Object: MPU-010/MP010-02 [Usage Rate]
[Time: 12/5 08:22
Data: 8 %

Object: MPU-010/MPO10-01 [Usage Rate]
Time: 12/5 09:22
Data: 7 %

T[Object: MPU-010/MP0O10-00 [Usage Rate]
Time: 12/5 09:22
Data: 7 %

12/4 23:00 12/5 01:00  02:00  03:00  04:00  05:00  06:00  07:00  08:00  09:00 TOTUT 1T T
22:00 00:00

Edit Performance Objects Delete Graph

2018/12/04 21:12 - 2018/12/05 12:02 Edit Time Range Add Graph Close £

Item Description

Graph panel Shows line graphs. The line graph is displayed at the left
of the graph panel, and explanatory notes are displayed
at the right of the graph panel. The following operations
can be performed.

* |f you put the mouse cursor over a point on the
graph, a tool tip with more information appears.

=  When you click a note on the right of the graph panel,
you can show or hide points on the graph panel.
However, if the graph displays only one point on the
X axis, the graph is always displayed on the screen.
In this case, the graph cannot be displayed by
clicking the icon that is displayed in the explanatory
notes.

= Up to eight graphs can be displayed in one graph
panel.

* You can view up to 16 graphs across a total of four
panels.

* (VSP 5000 series) When Time Range is Use Real
Time, and an MP unit is displayed in the legend to the
right of the graph panel, the name of the MP unit is
displayed as a link. If you click the link, a maximum of
top 20 resource usage rates associated with the MP
unit are displayed. For details, see MP Properties
window (VSP 5000 series) (on page 311).
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Monitor window

Item Description

Graph display area Shows graph panels.

Graph panel

Shows line graphs of monitored objects.

Item Description

Vertical Scale: By using the list on the upper left of the graph screen,
adjust the scale to display the maximum value of the
graph. If the graph is too big, the display may not be
able to show properly. For example, the line of the graph
is too thick, or the graph panel is painted out in the color

of the graph.
The button in the upper right of | The graph panel can be maximized or minimized if you
the graph panel click the button in the upper right of the graph panel.
Edit Performance Objects Opens the Edit Performance Objects window where

you can change the objects to be monitored.

Delete Graph Deletes the graph panel.

Graph display area

Shows graph panels.

Item Description

Monitoring Term Shows the monitor period in the bottom left corner of this window.
The first monitored time and the latest time are shown. If Use Real
Time is selected, the interval and the date of last update are also
shown.

The following icon and the message are displayed while changing
the configuration:

4y Graphs cannot be updated due to the configuration changing.
Wait for a while.

Edit Time Range Opens the Edit Time Range window where you can edit the time
range for monitoring statistics.

Add Graph Opens the Add Graph window to add a new graph.
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MP Properties window (VSP 5000 series)

MP Properties window (VSP 5000 series)

Use this window to display the resources assigned to an MP unit of top 20 in usage rates.

MP Properties = |3 R
‘ % Filter Im

Ma. _PF;:;zurce IRgsnurce E:ir?;rce Use k_l;oa)qe Rate
1 LDEV 00:01:2D Open Ta... 1
Z LDEY oo:06:00 Open Ta... 1
3 LDEV 00:06:01 Open Ta.., 1
4 LDEY oo:10:00 Open Ta... 1
5 LDEY 00:10:3E Open Ta... 1
& LDEV 00:F1:00 Cpen Ta... 1
7 LDEW 000064 Open Ext... 1
] LDEV 00:00:65 Open Ext.., 1
9 External ... E5-1 - Open Ext... 1
10 External ... E1-1 - Open Ext... 1
11 LDEY 000120 Back-end 1
1z LDEW 00:03:E3 Back-end 1
13 LDEV 00:06:00 Back-end 1
14 LDEW 00:06:01 Back-end 1
15 LDEY 00:10:00 Back-end 1
16 LDEWV oo0:20:00 Back-end 1
17 LDEY 00:F1:00 Back-end 1
18 LDEV 00:F2:00 Back-end 1
19 LDEY oo:00: 64 System 1
20 LDEY 0000165 Systern 1
2018/12/25 12:25 - 2018/12/25 12:26

MP names table

Item Description
No. Shows the order of high usage rates of resources.
Resource Type Shows the resource type as follows:
LDEV: Indicates an LDEV.
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Edit Time Range window

Item

Description

External Volume: Indicates an external volume assigned
to the storage system.

Journal: Indicates a journal.

Resource ID

Shows the ID of the resource.

Resource Name

Shows the name of the following resources:
LDEV: An LDEV name is displayed.

External Volume: A hyphen (-) is displayed because an
external volume has no name.

Journal: A hyphen (-) is displayed because a journal has
no name.

Use

Shows a kernel type of a resource as follows:

Open Target: Indicates that this resource is used on the
front end for the open system.

Open External: Indicates that this resource is used by
the external storage system for the open system.

Open Initiator: Indicates that this resource is used by the
initiator for the open system.

Mainframe Target: Indicates that this resource is used on
the front end for the mainframe.

Mainframe External: Indicates that this resource is used
by the external storage system for the mainframe.

Back-end: Indicates that this resource is used on the
back end.

System: Indicates that this resource is used by the
maintenance and other functions.

Usage Rate (%)

Shows a usage rate of a resource.

The rate (%) of a resource processed in the latest
monitoring period is displayed.

Edit Time Range window

Use this window to select a date and time range for displaying monitoring data in a

performance graph.
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Edit Time Range

Tirne FRange:

Modify the Date and Time range for which data is displayed in the performance graph,

29 Minute(s)

(2013702719 158:30 - 2013/02/20 15:30)

Edit Performance Objects window

=1
O
X

2013/02/20 [F 18:30

Setting fields

Item

Description

Time Range

Specify dates in the From and To fields to define a time
range for displaying monitoring data in a performance
graph. You can input directly or select from the calendar.

When you specify a time range, Performance Monitor
calculates the length of the specified period and displays
the total time in hours and minutes.

From

Specify the date and time to start monitoring
performance.

To

Specify the date and time to stop monitoring
performance.

Edit Performance Objects window

Use this window to select the monitoring object for displaying in a performance graph.
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Edit Performance Objects window

Edit Performance Objects

Edit the performance objects that are displayed in the selected performance graph. To add new performance objects, select objects, and click Add. Click Remove in the Selected Objects list to remove
performance objects.

Object: l Cantroller ' MP x) == SIS

Monitor Data:
(0T 40 R R ) z Monitor Data Object 1D

Controller-MP Usage Rate MPU-D10/MP...
Controller-MP Usage Rate MPU-D10/MP...

(=]

Performance Object Selection: | Controller-MP Usage Rate MPU-010/MP...
Available Objects —
(=]

q
g

| Select All Pages|

MP Unit ID/MP ID =

MPU-010/MP010-03

MPU-010/MP010-04

MPU-010/MP010-05

MPU-010/MP010-06

MPU-010/MP010-07

MPU-010/MP010-08

MPU-010/MP010-09

MPU-010/MP010-0A Add p

MPU-010/MP010-08 T

MPU-010/MP010-0C

MFU-010/MP0O10-0D

MPU-010/MP010-0E d

MPU-010/MPO10-0F

MPU-010/MP010-10

MPU-010/MP010-11

MPU-010/MP010-12

MPU-010/MPO10-13

MPU-020/MP020-00

MPU-020/MP020-01

MPU-020/MP020-02

MPU-020/MP020-03

MPU-020/MP020-04 &
Selected: 0 of 37

1) 0 ) D0 D ) O O T O T I

Remave Selected: 0 of 3
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Edit Performance Objects window

Object

Edit Performance Objects

Edit the performance objects that are dizplayed in the selected performance graph. To add new performance chjects, =
performance objects.

Object: [ Controller - ] MP -

Monitor Datat Usage Rate(%) - v

Performance Object Selection:

Available Objects
|§_Fﬁb;||m [Seled: All Pages | [ Options w ]|EE 1 /1 E

MP Unit ID/MP ID

> 14

C

MPU-010/MP010-03

MPU-010/MP010-04

MPU-010/MP010-05

MPU-010/MP010-06

MPU-010/MP0O10-07

MPU-010/MPO10-08

MPU-010/MP010-09

MPU-010/MPO10-0A Add p

MPU-010/MP010-0B )

MPU-010/MP010-0C

MPU-010/MPO10-0D

MPU-010/MP010-0E J

MPU-010/MPO10-0F

MPU-010/MP010-10

MPU-010/MP010-11

MPU-010/MP010-12

MPU-010/MP010-13

MPU-020/MP020-00

MPU-020/MP020-01

MPU-020/MP020-02

MPU-020/MP020-03

MPU-020/MP020-04 ks
Selected: 0 of 37

Object types to display graphs. The list on the left specifies a large classification of monitoring
objects. The list on the right specifies a small classification of monitoring objects.

] o o] o o on o o o |

Monitor Data

Performance data specified in the Object field. The list on the left specifies a large
classification of performance data. The list on the right specifies a small classification of
performance data.

For the combination of items of Object and Monitor Data fields, see Object and Monitor Data
combinations.

Performance Object Selection

Objects that can be displayed in graphs.

Available Objects table

The columns depend on the object selected. For details, see Monitor Performance window

(on page 268).

Add
Adds objects to display the graph.
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Edit Performance Objects window

Selected Objects table

| Select All Pages|

.| Object Monitor Data Object ID
| Controller-MP Usage Rate MPU-010/MP...
.| Controller-MP Usage Rate MPU-010/MP...
| Controller-MP Usage Rate MPU-010/MP...
Remove Selected: 0 of 3

Objects to display the graph.

Item Description
Object Object to display the graph.
Monitor Data Type of monitoring data.
Object ID ID of the monitoring object.
Remove Remove the object in this table.

Object and Monitor Data combinations

The following table shows the possible Object and Monitor Data combinations that can be
selected in the Performance Objects area of the Monitor Performance window.

= |f Controller is selected on the left side of the Object field, the item on the right side of
Monitor Data field is blank.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

MP Usage Rate %
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Edit Performance Objects window

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data
DRR (VSP 5000 series) Usage Rate %

* |f Cache is selected on the left side of the Object field, the item on the right side of the
Monitor Data is blank field.

Unit of
Item on right side of Object monitoring
field Item on left side of Monitor Data field data
None Usage Rate %
None Write Pending Rate %

= (VSP 5000 series) If Access Path is selected on the left side of the Object field, the item
on the right side of the Monitor Data field is blank.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data
HIE-ISW Usage Rate %
MP unit-HIE Usage Rate %

* (VSP 5000 series) If Fibre Port is selected on the left side of the Object field, the item on
the right side of the Object and Monitor Data fields is blank.

Item on right side of Item on left side of Monitor
Object field Data field Unit of monitoring data

Target Throughput IOPS
Data Trans. MB/s
Response Time ms

Initiator Throughput IOPS
Data Trans. MB/s
Response Time ms

* (VSP Gx00 models and VSP Fx00 models) If Fibre Port is selected on the left side of the
Object field, the item on the right side of the Monitor Data field is blank.

Appendix A: Performance Monitor GUI reference

Performance Guide 317



Edit Performance Objects window

Item on right side of

Item on left side of Monitor

Object field Data field Unit of monitoring data
Target Throughput IOPS
Data Trans. MB/s
Response Time ms
Initiator Throughput IOPS
Data Trans. MB/s
Response Time ms

(VSP 5000 series) If Mainframe Fibre Port is selected on the left side of the Object field,
the item on the right side of the Object field is blank.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

Throughuput None IOPS
Data Trans. Total MB/s

Read MB/s

Write MB/s
Response Time None ms
CMR delay Time None ms
Disconnected Time None ms
Connected Time None ms
HTP Port open exchanges None count/sec

(VSP 5000 series) If iISCSI Port is selected on the left side of the Object field, the item on
the right side of the Monitor Data field is blank.

Item on right side of
Object field

Item on left side of Monitor Data

Unit of monitoring

None

field data
Throughput IOPS
Data Trans. MB/s
Response Time ms
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Edit Performance Objects window

(VSP Gx00 models and VSP Fx00 models) If iSCSI Port is selected on the left side of the
Object field, the item on the right side of the Monitor Data field is blank.

Item on right side of

Item on left side of Monitor

Object field Data field Unit of monitoring data
Target Throughput IOPS
Data Trans. MB/s
Response Time ms
Initiator Throughput IOPS
Data Trans. MB/s
Response Time ms

If WWN is selected on the left side of the Object field, the item on the right side of the

Monitor Data field is blank.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

WWN Throughput IOPS
Data Trans. MB/s
Response Time ms

Port Throughput IOPS
Data Trans. MB/s
Response Time ms

Logical Device is selected on the left side of the Object field or Base is selected on the

right of the Object field.

Item on left side of Monitor | Item on right side of Monitor Data | Unit of monitoring
Data field field data
Total Throughput Total IOPS
Sequential
Random
(VSP 5000 series) CFW
Read Throughput Total IOPS

Appendix A: Performance Monitor GUI reference

Performance Guide

319



Edit Performance Objects window

Item on left side of Monitor
Data field

Item on right side of Monitor Data

field

Unit of monitoring

data

Sequential

Random

(VSP 5000 series) CFW

Write Throughput

Total

Sequential

Random

(VSP 5000 series) CFW

IOPS

Cache Hit

Read (Total)

Read (Sequential)

Read (Random)

(VSP 5000 series) Read (CFW)

Write (Total)

Write (Sequential)

Write (Random)

(VSP 5000 series) Write (CFW)

%

Data Trans.

Total

Read

Write

MB/s

Response Time

Total

Read

Write

ms

Back Trans.

Total

Cache To Drive

Drive To Cache (Sequential)

Drive To Cache (Random)

count/sec

Drive Usage Rate'

None

%

Drive Access Rate!

Read (Sequential)

%
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Edit Performance Objects window

Item on left side of Monitor
Data field

Item on right side of Monitor Data | Unit of monitoring
field data

Read (Random)

Write (Sequential)

Write (Random)

ShadowImage'2

None %

is not displayed:

=« external volumes

1. Only information about internal volumes is displayed. Information about the following

« (VSP 5000 series) FICON DM volumes

2. (VSP 5000 series) Information for Shadowlmage for Mainframe is included.

* If Logical Device is selected on the left side of the Object field and if TC/TCz/GAD is
selected on the right side of the Object field.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

RIO Total count
Write
Error

Pair Synchronization Rate None %

Differential Track None count

Initial Copy Throughput count
Data Trans. MB/s
Response Time ms

Update Copy Throughput count
Data Trans. MB/s
Response Time ms

* |f Logical Device is selected on the left side of the Object field and if UR/URz is selected
on the right side of the Object field.
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Edit Performance Objects window

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data
Write Host 1/0 Throughput IOPS
Data Trans. MB/s
Initial Copy Cache Hit %
Data Trans. MB/s

* If Parity Group is selected on the left side of the Object field, the item on the right side of
the Obiject field is blank. A parity group is displayed only when the CU number of each
LDEV within the parity group is to be monitored.

Item on left side of Monitor | Item on right side of Monitor Data | Unit of monitoring
Data field field data

Total Throughput Total IOPS

Sequential

Random

(VSP 5000 series) CFW

Read Throughput Total IOPS

Sequential

Random

(VSP 5000 series) CFW

Write Throughput Total IOPS

Sequential

Random

(VSP 5000 series) CFW

Cache Hit Read (Total) %

Read (Sequential)

Read (Random)

(VSP 5000 series) Read (CFW)

Write (Total)

Write (Sequential)
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Edit Performance Objects window

Item on left side of Monitor
Data field

Item on right side of Monitor Data
field

Unit of monitoring
data

Write (Random)

(VSP 5000 series) Write (CFW)

Data Trans.

Total

Read

Write

MB/s

Response Time

Total

Read

Write

ms

Back Trans.

Total

Cache To Drive

Drive To Cache (Sequential)

Drive To Cache (Random)

count/sec

Drive Usage Rate*

None

%

not displayed:

= external volumes

* Only information about internal volumes is displayed. Information about the following is

= (VSP 5000 series) FICON DM volumes

* |f LUN is selected on the left side of the Object field and if Base is selected on the right of
the Obiject field, the following items can be selected.

Item on left side of Monitor

Item on right side of Monitor Data

Unit of monitoring

Data field field data
Total Throughput Total IOPS
Sequential
Random
(VSP 5000 series) CFW
Read Throughput Total IOPS
Sequential
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Edit Performance Objects window

Item on left side of Monitor
Data field

Item on right side of Monitor Data
field

Unit of monitoring
data

Random

(VSP 5000 series) CFW

Write Throughput

Total

Sequential

Random

(VSP 5000 series) CFW

IOPS

Cache Hit

Read (Total)

Read (Sequential)

Read (Random)

(VSP 5000 series) Read (CFW)

Write (Total)

Write (Sequential)

Write (Random)

(VSP 5000 series) Write (CFW)

%

Data Trans.

Total

Read

Write

MB/s

Response Time

Total

Read

Write

ms

Back Trans.

Total

Cache To Drive

Drive To Cache (Sequential)

Drive To Cache (Random)

count/sec

* |f LUN is selected on the left side of the Object field and if TC/GAD is selected on the right
of the Object field, the following items can be selected.
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Edit Performance Objects window

Item on right side of

Item on left side of Monitor Data

Unit of monitoring

Object field field data

RIO Total count
Write
Error

Pair Synchronization Rate None %

Differential Track None count

Initial Copy Throughput count
Data Trans. MB/s
Response Time ms

Update Copy Throughput count
Data Trans. MB/s
Response Time ms

If LUN is selected on the left side of the Object field and if UR is selected on the right of
the Object field, the following items can be selected.

Item on right side of

Item on left side of Monitor Data

Unit of monitoring

Object field field data
Write Host 1/0 Throughput IOPS
Data Trans. MB/s
Initial Copy Cache Hit %
Data Trans. MB/s

If Journal is selected on the left side of the Object field, UR/URz is selected on the right

side of the Object field.

Item on right side of

Item on left side of Monitor Data

Unit of monitoring

Object field field data
Write Host 1/0 Throughput IOPS
Data Trans. MB/s
Initial Copy Cache Hit %
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Edit Performance Objects window

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

Data Trans. MB/s

Master Journal Throughput IOPS
Journal count/sec
Data Trans. MB/s
Response Time ms
Data Usage Rate %
Meta Data Usage Rate %

Restore Journal Throughput IOPS
Journal count/sec
Data Trans. MB/s
Response Time ms
Data Usage Rate %
Meta Data Usage Rate %

If Entire Storage System is selected on the left side of the Object field and if TC/TCz/GAD
is selected on the right side of the Object field, the following items can be selected.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data
RIO Total count
Write
Error
Pair Synchronization Rate None %
Differential Track None count
Initial Copy Throughput count
Data Trans. MB/s
Response Time ms
Update Copy Throughput count
Data Trans. MB/s
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Edit Performance Objects window

Item on right side of
Object field

Item on left side of Monitor Data
field

Unit of monitoring
data

Response Time

ms

= |f Entire Storage System is selected on the left side of the Object field and if UR/URz is
selected on the right side of the Object field, the following items can be selected.

Item on right side of

Item on left side of Monitor Data

Unit of monitoring

Object field field data
Write Host 1/0 Throughput IOPS
Data Trans. MB/s
Initial Copy Cache Hit %
Data Trans. MB/s
Master Journal Throughput IOPS
Journal count/sec
Data Trans. MB/s
Response Time ms
Restore Journal Throughput IOPS
Journal count/sec
Data Trans. MB/s
Response Time ms

= |f External Storage is selected on the left side of the Object field, the following items can

be selected.
Unit of
Item on right side | Item on left side of Item on right side of monitoring
of Object field Monitor Data field Monitor Data field data
Logical Device Data Trans. Total MB/s
Read
Write
Response Time Total ms
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Edit Performance Objects window

Item on right side | Item on left side of Item on right side of mcL)jr::tc:ifng
of Object field Monitor Data field Monitor Data field data
Read
Write
Parity Group* Data Trans. Total MB/s
Read
Write
Response Time Total ms
Read
Write
(VSP 5000 series) * A parity group is displayed only when the CU number of each LDEV
within the parity group is to be monitored. Parity groups in which all CUs are not subject to
monitoring are not displayed.

Available Objects table

The items appearing in the Available Objects table depend on the objects selected in the
Performance Objects fields.

Monitoring object Item Description

Fibre Port Port ID Name of the port. Only the ports
assigned to the user are
displayed.

iSCSI Port Port ID Name of the port. Only the ports
assigned to the user are
displayed.

Mainframe Fibre Port Port ID Name of the port. Only the ports
(VSP 5000 series) assigned to the user are
displayed.

WWN/WWN HBA WWN Worldwide name of the host bus
adapter. A WWN is a 16-digit
hexadecimal number used as
the unique identifier for a host
bus adapter. Only the WWNs
that correspond to the ports
assigned to the user are
displayed.
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Edit Performance Objects window

Monitoring object

Item

Description

WWN Name

Nickname of the host bus
adapter. AWWN name is up to
64 alphanumeric characters and
some signs.

WWN/Port

Port ID

Name of the port. Only the ports
assigned to the user are
displayed.

HBA WWN

WWN of the host bus adapter. A
WWN is a 16-digit hexadecimal
number used as the unique
identifier for a host bus adapter.

WWN Name

Nickname of the host bus
adapter. AWWN name is up to
64 alphanumeric characters and
some signs.

Logical Device/Base

LDEV ID

ID of the volume, in the following
format: LDKC:CU:LDEV. Only
the LDEVs assigned to the user
are displayed.

LDEV Name

Name of the LDEV. LDEV Name
is the combination of fixed
characters and numbers.

Logical
Device/TC/TCz/GAD

LDEV ID

ID of the volume, in the following
format: LDKC:CU:LDEV. Only
the LDEVs assigned to the user
are displayed.

LDEV Name

Name of the LDEV. LDEV Name
is the combination of fixed
characters and numbers.

Logical Device/lUR/URz

LDEV ID

ID of the volume, in the following
format: LDKC:CU:LDEV. Only
the LDEVs assigned to the user
are displayed.

LDEV Name

Name of the LDEV. LDEV Name
is the combination of fixed
characters and numbers.

Parity Group

Parity Group ID

ID of the parity group. Only the
parity groups assigned to the
user are displayed.
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Monitoring object Item Description
LUN/Base Port ID Name of the port.
= [|tem: Type
= Description: Type of
port
Host Group Name/iSCSI Name of the host group or iISCSI
Target Alias target alias.
* ltem: iSCSI target name
= Description: Name of
the iSCSI target
LUN ID of the LUN. Only the LUNs
that correspond to the host
groups and LDEVs assigned to
the user are displayed.
LUN/TC/GAD Port ID Name of the port.
* ltem: Type
= Description: Type of
port
Host Group Name/iSCSI Name of the host group or iSCSI
Target Alias target alias.
* |tem: iSCSI target name
= Description: Name of
the iSCSI target
LUN ID of the LUN. Only the LUNs
that correspond to the host
groups and LDEVs assigned to
the user are displayed.
LUN/UR Port ID Name of the port.
* |tem: Type

= Description: Type of
port

Host Group Name/iSCSI
Target Alias

* ltem: iSCSI target name

* Description: Name of
the iSCSI target

Name of the host group or iSCSI
target alias.
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Monitoring object

Item

Description

LUN

ID of the LUN. Only the LUNs
that correspond to the host
groups and LDEVs assigned to
the user are displayed.

Device

External Storage/Logical

LDEV ID

ID of the volume, in the following
format: LDKC:CU:LDEV. Only
the LDEVs assigned to the user
are displayed.

LDEV Name

Name of the LDEV. LDEV Name
is the combination of fixed
characters and numbers.

Group

External Storage/Parity

Parity Group ID

Parity group ID of the external
volume. Only the parity groups
assigned to the user are
aisplayed.

Controller/MP

MP unit ID/MP 1D

ID of an MP unit and processor.

Controller/DRR (VSP DRR ID ID of a data recovery and
5000 series) reconstruction processor.
Cache MP unit ID ID of an MP unit.

Cache Name of the cache.

Access Path/HIE-ISW

Access Path

Name of the access path.

Access Path/MP unit-HIE

Access Path

Name of the access path.

Entire Storage System/ Object Item for entire storage system.
TC/TCz/GAD

Entire Storage System/ Object Item for entire storage system.
UR/URz

Journal/lUR/URz Journal ID ID of the journal.

Add Graph window

Use this window to add the monitoring object to display a graph.
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Add Graph window

To add ene more graph, select performance objects and click Add. OK to add a graph.

Object: (Controier +) (me v i) s il

| Select All Pages|
Monitor Data: Usage Rate(%) A -
- ] Object Monitor Data Objedt ID

Performance Object Selection:

Available Objects
Larier [ options w ]

MP Unit ID/MP ID -

MPU-010/MPO10-00
MPU-010/MP010-01
MPU-010/MP010-02
MPU-010/MP010-03
MPU-010/MPO10-04
MPU-010/MP010-05
MPU-010/MP010-06
MPU-010/MP010-07 —
MPU-010/MP0O10-08 Add b
MPU-010/MP010-09
MPU-010/MPO10-0A
MPU-010/MP010-08 U
MPU-010/MP010-0C

MPU-010/MP010-0D

MPU-010/MPO10-0E

MPU-010/MPO10-0F

MPU-010/MP010-10

MPU-010/MP010-11

MPU-010/MP0O10-12

MPU-010/MP010-13

MPU-020/MP020-00

MPU-020/MP020-01

MPU-020/MP020-02 >
Selected: 0 of 40

[ [ o] o} ] o o) o o o o] o o ] | ] o o ] ]

Remove Selected: 0 of 0
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Object
Add Graph
To add one more graph, select performance objects and click Add. OK to add a graph.
Object: [ Controller v ] MP >
Menitor Data: Usage Rate(%) - v

Performance Object Selection:

Available Objects

| aFiter | ON [P [Select Al Pages| | Optionsw [ & 1 f1  [=]51
Ll MP Unit ID/MP ID =

MPU-010/MP010-00
MPU-010/MPO10-01
MPU-010/MPO10-02
MPU-010/MP010-03
MPU-010/MPO10-04
MPU-010/MPO10-05
MPU-010/MPO10-06
MPU-010/MP010-07
MPU-010/MPO10-08
MPU-010/MPQ10-09
MPU-010/MPO10-0A
MPU-010/MP010-08 U
MPU-010/MPO10-0C

MPU-010/MFO10-0D

Add p

MPU-010/MP010-0E
MPU-010/MPO10-0F
MPU-010/MPO10-10
MPU-010/MPO10-11
MPU-010/MP010-12
MPU-010/MP010-13
MPU-020/MP020-00
MPU-020/MP020-01

MPU-020/MP020-02 i
Selected: 0 of 40

Object types to display graphs. The list on the left specifies a large classification of monitoring
objects. The list on the right specifies a small classification of monitoring objects.

11 O T T

Monitor Data

Performance data specified in the Object field. The list on the left specifies a large
classification of performance data. The list on the right specifies a small classification of
performance data.

For the combination of items of Object and Monitor Data fields, see Object and Monitor Data
combinations (on page 334).

Performance Object Selection

Objects that can be displayed in graphs.

Available Objects table

The columns depend on the object selected. For details, see Available Objects table (on

page 346).
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Add

Adds objects to display the graph.

Selected Objects table

Selected Objects

| Select All Pages|

Add Graph window

L Chject Monitor Data Chject 10
Remove Selected: 0 of 0O
Item Description
Object Object to display the graph.

Monitor Data

Type of monitoring data.

Object ID

ID of the monitoring object.

Remove

Remove the object in this table.

Object and Monitor Data combinations

The following table shows the possible Object and Monitor Data combinations that can be
selected in the Performance Objects area of the Monitor Performance window.

= |f Controller is selected on the left side of the Object field, the item on the right side of

Monitor Data field is blank.

Item on right side of
Object field

Item on left side of Monitor Data
field

Unit of monitoring
data

MP

Usage Rate

%
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Add Graph window

Item on right side of
Object field

Item on left side of Monitor Data
field

Unit of monitoring
data

DRR (VSP 5000 series)

Usage Rate

%

If Cache is selected on the left side of the Object field, the item on the right side of the

Monitor Data is blank field.

Unit of
Item on right side of Object monitoring
field Item on left side of Monitor Data field data
None Usage Rate %
None Write Pending Rate %

(VSP 5000 series) If Access Path is selected on the left side of the Object field, the item
on the right side of the Monitor Data field is blank.

Item on right side of

Item on left side of Monitor Data

Unit of monitoring

Object field field data
HIE-ISW Usage Rate %
MP unit-HIE Usage Rate %

(VSP 5000 series) If Fibre Port is selected on the left side of the Object field, the item on
the left side of the Object and Monitor Data fields is blank.

Item on right side of

Item on left side of Monitor Data

Unit of monitoring

Object field field data
Target Throughput IOPS
Data Trans. MB/s
Response Time ms
Initiator Throughput IOPS
Data Trans. MB/s
Response Time ms

(VSP Gx00 models and VSP Fx00 models) If Fibre Port is selected on the left side of the
Object field, the item on the right side of the Monitor Data field is blank.
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Add Graph window

Item on right side of

Item on left side of Monitor

Object field Data field Unit of monitoring data
Target Throughput IOPS
Data Trans. MB/s
Response Time ms
Initiator Throughput IOPS
Data Trans. MB/s
Response Time ms

(VSP 5000 series) If Mainframe Fibre Port is selected on the left side of the Object field,
the item on the right side of the Object field is blank.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

Throughuput None IOPS
Data Trans. Total MB/s

Read MB/s

Write MB/s
Response Time None ms
CMR delay Time None ms
Disconnected Time None ms
Connected Time None ms
HTP Port open exchanges None count/sec

(VSP 5000 series) If iISCSI Port is selected on the left side of the Object field, the item on
the right side of the Monitor Data field is blank.

Item on right side of
Object field

Item on left side of Monitor Data

Unit of monitoring

None

field data
Throughput IOPS
Data Trans. MB/s
Response Time ms
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Add Graph window

(VSP Gx00 models and VSP Fx00 models) If iSCSI Port is selected on the left side of the
Object field, the item on the right side of the Monitor Data field is blank.

Item on right side of Item on left side of Monitor
Object field Data field Unit of monitoring data

Target Throughput IOPS
Data Trans. MB/s
Response Time ms

Initiator Throughput IOPS
Data Trans. MB/s
Response Time ms

If WWN is selected on the left side of the Object field, the item on the right side of the

Monitor Data field is blank.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

WWN Throughput IOPS
Data Trans. MB/s
Response Time ms

Port Throughput IOPS
Data Trans. MB/s
Response Time ms

If Logical Device is selected on the left side of the Object field and if Base is selected on
the right of the Object field, the following items can be selected.

Item on left side of Monitor | Item on right side of Monitor Data | Unit of monitoring
Data field field data
Total Throughput Total IOPS
Sequential
Random
(VSP 5000 series) CFW
Read Throughput Total IOPS
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Item on left side of Monitor | Item on right side of Monitor Data | Unit of monitoring
Data field field data

Sequential

Random

(VSP 5000 series) CFW

Write Throughput Total IOPS

Sequential

Random

(VSP 5000 series) CFW

Cache Hit Read (Total) %

Read (Sequential)

Read (Random)

(VSP 5000 series) Read (CFW)

Write (Total)

Write (Sequential)

Write (Random)

(VSP 5000 series) Write (CFW)

Data Trans. Total MB/s

Read

Write

Response Time Total ms

Read

Write

Back Trans. Total count/sec

Cache To Drive

Drive To Cache (Sequential)

Drive To Cache (Random)

Drive Usage Rate' None %
Drive Access Rate' Read (Sequential) %
(VSP 5000 series)
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Item on left side of Monitor
Data field

Item on right side of Monitor Data | Unit of monitoring

field

data

Read (Random)

Write (Sequential)

Write (Random)

Drive Access Rate' None %
(VSP E990)

(VSP G/F350, G/F370, G/

F700, G/F900)

Shadowlmage'2 None %

Notes:

1. Only information about internal volumes is displayed. Information about the following

is not displayed:

« external volumes

« (VSP 5000 series) FICON DM volumes

2. (VSP 5000 series) Information for Shadowlmage for Mainframe is included.

If Logical Device is selected on the left side of the Object field and if TC/TCz/GAD is
selected on the right side of the Object field, the following items can be selected.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data
RIO Total count
Write
Error
Pair Synchronization Rate None %
Differential Track None count
Initial Copy Throughput count
Data Trans. MB/s
Response Time ms
Update Copy Throughput count
Data Trans. MB/s
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Item on right side of
Object field

Item on left side of Monitor Data

field

Unit of monitoring
data

Response Time

ms

* If Logical Device is selected on the left side of the Object field and if UR/URz is selected
on the right side of the Object field, the following items can be selected.

Item on right side of

Item on left side of Monitor Data

Unit of monitoring

Object field field data
Write Host 1/0 Throughput IOPS
Data Trans. MB/s
Initial Copy Cache Hit %
Data Trans. MB/s

* If Parity Group is selected on the left side of the Object field, the item on the right side of
the Object field is blank. A parity group is displayed only when the CU number of each
LDEV within the parity group is to be monitored.

Item on left side of Monitor
Data field

Item on right side of Monitor Data | Unit of monitoring

field

data

Total Throughput

Total

IOPS

Sequential

Random

(VSP 5000 series) CFW

Read Throughput

Total

IOPS

Sequential

Random

(VSP 5000 series) CFW

Write Throughput

Total

IOPS

Sequential

Random

(VSP 5000 series) CFW
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Item on left side of Monitor | Item on right side of Monitor Data | Unit of monitoring
Data field field data

Cache Hit Read (Total) %

Read (Sequential)

Read (Random)

(VSP 5000 series) Read (CFW)

Write (Total)

Write (Sequential)

Write (Random)

(VSP 5000 series) Write (CFW)

Data Trans. Total MB/s

Read

Write

Response Time Total ms

Read

Write

Back Trans. Total count/sec

Cache To Drive

Drive To Cache (Sequential)

Drive To Cache (Random)

Drive Usage Rate* None %

* Only information about internal volumes is displayed. Information about the following is
not displayed:

= external volumes

= (VSP 5000 series) FICON DM volumes

* |f LUN is selected on the left side of the Object field and if Base is selected on the right of
the Obiject field, the following items can be selected.
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Item on left side of Monitor | Item on right side of Monitor Data | Unit of monitoring
Data field field data

Total Throughput Total IOPS

Sequential

Random

(VSP 5000 series) CFW

Read Throughput Total IOPS

Sequential

Random

(VSP 5000 series) CFW

Write Throughput Total IOPS

Sequential

Random

(VSP 5000 series) CFW

Cache Hit Read (Total) %

Read (Sequential)

Read (Random)

(VSP 5000 series) Read (CFW)

Write (Total)

Write (Sequential)

Write (Random)

(VSP 5000 series) Write (CFW)

Data Trans. Total MB/s

Read

Write

Response Time Total ms

Read

Write

Back Trans. Total count/sec
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Item on left side of Monitor
Data field

Item on right side of Monitor Data
field

Unit of monitoring
data

Cache To Drive

Drive To Cache (Sequential)

Drive To Cache (Random)

If LUN is selected on the left side of the Object field and if TC/GAD is selected on the right
of the Object field, the following items can be selected.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

RIO Total count
Write
Error

Pair Synchronization Rate None %

Differential Track None count

Initial Copy Throughput count
Data Trans. MB/s
Response Time ms

Update Copy Throughput count
Data Trans. MB/s
Response Time ms

If LUN is selected on the left side of the Object field and if UR is selected on the right of

the Object field, the following items can be selected.

Item on right side of

Item on left side of Monitor Data

Unit of monitoring

Object field field data
Write Host 1/0 Throughput IOPS
Data Trans. MB/s
Initial Copy Cache Hit %
Data Trans. MB/s
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If Journal is selected on the left side of the Object field, UR/URz is selected on the right

side of the Object field.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

Write Host 1/0 Throughput IOPS
Data Trans. MB/s

Initial Copy Cache Hit %
Data Trans. MB/s

Master Journal Throughput IOPS
Journal count/sec
Data Trans. MB/s
Response Time ms
Data Usage Rate %
Meta Data Usage Rate %

Restore Journal Throughput IOPS
Journal count/sec
Data Trans. MB/s
Response Time ms
Data Usage Rate %
Meta Data Usage Rate %

If Entire Storage System is selected on the left side of the Object field and if TC/TCz/GAD
is selected on the right side of the Object field, the following items can be selected.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data
RIO Total count
Write
Error
Pair Synchronization Rate None %
Differential Track None count
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Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

Initial Copy Throughput count
Data Trans. MB/s
Response Time ms

Update Copy Throughput count
Data Trans. MB/s
Response Time ms

If Entire Storage System is selected on the left side of the Object field and if UR/URz is
selected on the right side of the Object field, the following items can be selected.

Item on right side of Item on left side of Monitor Data Unit of monitoring
Object field field data

Write Host 1/0 Throughput IOPS
Data Trans. MB/s

Initial Copy Cache Hit %
Data Trans. MB/s

Master Journal Throughput IOPS
Journal count/sec
Data Trans. MB/s
Response Time ms

Restore Journal Throughput IOPS
Journal count/sec
Data Trans. MB/s
Response Time ms

If External Storage is selected on the left side of the Object field, the following items can

be selected.
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Item on right side | Item on left side of Item on right side of mcL)jr::tc:ifng
of Object field Monitor Data field Monitor Data field data
Logical Device Data Trans. Total MB/s
Read
Write
Response Time Total ms
Read
Write
Parity Group* Data Trans. Total MB/s
Read
Write
Response Time Total ms
Read
Write
(VSP 5000 series) * A parity group is displayed only when the CU number of each LDEV
within the parity group is to be monitored. Parity groups in which all CUs are not subject to
monitoring are not displayed.

Available Objects table

The items appearing in the Available Objects table depend on the objects selected in the
Performance Objects fields.

Monitoring object Item Description

Fibre Port (VSP 5000 Port ID Name of the port. Only the ports

series) assigned to the user are

Fibre Port/Target and displayed.

Fibre Port/Initiator (VSP

Gx00 models and VSP

Fx00 models)

Mainframe Fibre Port Port ID Name of the port. Only the ports

(VSP 5000 series) assigned to the user are
displayed.

Appendix A: Performance Monitor GUI reference

Performance Guide

346



Add Graph window

Monitoring object

Item

Description

iSCSI Port (VSP 5000
series)

iSCSI Port/Target and
iSCSI Port/Initiator (VSP
Gx00 models and VSP
Fx00 models)

Port ID

Name of the port. Only the ports
assigned to the user are
displayed.

WWN/WWN

HBA WWN

Worldwide name of the host bus
adapter. A WWN is a 16-digit
hexadecimal number used as
the unique identifier for a host
bus adapter. Only the WWNs
that correspond to the ports
assigned to the user are
displayed.

WWN Name

Nickname of the host bus
adapter. AWWN name is up to
64 alphanumeric characters and
some signs.

WWN/Port

Port ID

Name of the port. Only the ports
assigned to the user are
displayed.

HBA WWN

WWN of the host bus adapter. A
WWN is a 16-digit hexadecimal
number used as the unique
identifier for a host bus adapter.

WWN Name

Nickname of the host bus
adapter. A WWN name is up to
64 alphanumeric characters and
some signs.

Logical Device/Base

LDEV ID

ID of the volume, in the following
format: LDKC:CU:LDEV. Only
the LDEVs assigned to the user
are displayed.

LDEV Name

Name of the LDEV. LDEV Name
is the combination of fixed
characters and numbers.

Logical
Device/TC/TCz/GAD

LDEV ID

ID of the volume, in the following
format: LDKC:CU:LDEV. Only
theLDEVs assigned to the user
aredisplayed.
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Monitoring object

Item

Description

LDEV Name

Name of the LDEV. LDEV Name
is the combination of fixed
characters and numbers.

Logical Device/lUR/URz

LDEV ID

ID of the volume, in the following
format: LDKC:CU:LDEV. Only
the LDEVs assigned to the user
are displayed.

LDEV Name

Name of the LDEV. LDEV Name
is the combination of fixed
characters and numbers.

Parity Group Parity Group ID ID of the parity group. Only the
parity groups assigned to the
user are displayed.

LUN/Base Port ID Name of the port.

= [tem: Type
= Description: Type of
port
Host Group Name/iSCSI Name of the host group or iSCSI
Target Alias target alias.
= |tem: iSCSI target name
* Description: Name of
the iSCSI target
LUN ID of the LUN. Only the LUNs
that correspond to the host
groups and LDEVs assigned to
the user are displayed.
LUN/TC/GAD Port ID Name of the port.
* ltem: Type

= Description: Type of
port

Host Group Name/iSCSI
Target Alias

* |tem: iSCSI target name

= Description: Name of
the iSCSI target

Name of the host group or iISCSI
target alias.
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Monitoring object Item Description
LUN ID of the LUN. Only the LUNs
that correspond to the host
groups and LDEVs assigned to
the user are displayed.
LUN/UR Port ID Name of the port.
= [tem: Type

* Description: Type of
port

Host Group Name/iSCSI
Target Alias

= |tem: iSCSI target name

* Description: Name of
the iSCSI target

Name of the host group or iISCSI
target alias.

LUN

ID of the LUN. Only the LUNs
that correspond to the host
groups and LDEVs assigned to
the user are displayed.

External Storage/Logical
Device

LDEV ID

ID of the volume, in the following
format: LDKC:CU:LDEV. Only
the LDEVs assigned to the user
are displayed.

LDEV Name

Name of the LDEV. LDEV Name
is the combination of fixed
characters and numbers.

External Storage/Parity
Group

Parity Group ID

Parity group ID of the external
volume. Only the parity groups
assigned to the user are
displayed.

Controller/MP

MP unit ID/MP 1D

ID of an MP unit and processor.

Controller/DRR (VSP DRR ID ID of a data recovery and
5000 series) reconstruction processor.
Cache MP unit ID ID of an MP unit.

Cache Name of the cache.

Access Path/HIE-ISW

Access Path

Name of the access path.

Access Path/MP unit-HIE
(VSP 5000 series)

Access Path

Name of the access path.
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Wizard buttons

Monitoring object Item Description
Entire Storage System/ Object Item for entire storage system.
TC/TCz/GAD
Entire Storage System/ Object Item for entire storage system.
UR/URz
Journal/lUR/URz Journal ID ID of the journal.

Wizard buttons

These standard buttons are used to set information in and navigate among the monitoring

windows.
Item Description
Go to tasks window for status Check to go to the task window after clicking Apply.
Back Click to move to the previous task.
Next Click to move to the next task.
Apply Click to apply the settings to the storage system.
Finish Finishes the task.
Cancel Cancels the current task and closes this window.
Help Opens the help topic for this window.

Navigation buttons

These standard buttons are used to control the information appearing the monitoring

windows.
Item Description
Filter * ON: Click to activate the filter.
= OFF: Click to cancel the filter.
Select All Pages Click to select all pages.
Options Click to specify options for how the table displays information.
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Navigation buttons

Item Description
< Click to view the first page.
< Click to view the previous page.
Page Page numbers in N/M format, where N indicates the number of the

current page and M indicates total number of pages.

> Click to view the next page.

> Click to view the last page.
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Appendix B: Server Priority Manager GUI
reference

This chapter provides detailed information about the Server Priority Manager GUI.

Server Priority Manager window

The Server Priority Manager window displays the status of performance monitoring, allows
you to set the monitoring term, and provides access to the Server Priority Manager main
window.

I Server Priority Manager

Monitoring Switch Enahle 1 min.

Monitoring Term I— o From
From{ 2013 /01 /16 06 43 5] 20130115 F 2013016
To [zmamine e1a 4 T JDB:H

90 min. Apphy
0Open SPM Dialog Server Priority Manager |
Item Description
Monitoring Switch Enable: Performance Monitor is monitoring the storage system
Disable: The storage system is not being monitored.
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Port tab of the Server Priority Manager main window

Item

Description

Monitoring Term

Specify a period in which to collect monitoring data and display in
Server Priority Manager main window. A day is set by default.

To set a date and time in the From and To fields, do either of the
following:

* Move the sliders to the left or to the right to adjust the date and
time.

* |n the text box, select a date or time unit that you want to change
and then use the up or down arrows.

Starting and ending times for collecting statistics are displayed on
both sides of the slide bars. Performance Monitor stores the
monitoring data between these times.

For example, if you want to view usage statistics within the range of
10:30 July 1 2013 to 22:30 July 31 2013, you set 2013/07/01
10:30 in the From field, set 2013/07/31 22:30 in the To field,
and then click Apply.

When you specify dates and time in the From and To fields,
Performance Monitor calculates and displays the length of the
specified period. The length of the period is in days.

From and To are unavailable if Server Priority Manager is in View
mode or the monitoring data (that is, usage statistics) is not stored
in the storage system.

Open SPM Dialog

Click Server Priority Manager to open the Server Priority Manager
main window.

Port tab of the Server Priority Manager main window

Use this tab to set the limit on the performance of non-prioritized ports and set the threshold
on the performance of prioritized ports.
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Port tab of the Server Priority Manager main window

Hitachi Storage Navigator E|
I Server Priority Manager Current Caontral Status: Mo Contral
Control List T -
Port ] WWN]
I0FS hd
Threshold Upper
Port Ave [[OPS] Peak{lOPE] Attribute 10FPS MBis 10FPS MBis
CL1-AEF) 0 0 Prio. - = = = -
CL3-AES) 1] 1] Ptia. 5000
CL5-AE4) 1] 1] Prio. -
CL7-AEZ) 1] 1] Prio.
CL1-B(ET) 1] 1] Prio. -
CL3-B(ED) 2322 545 Prio. 1500
CL5-B(DC) 0 0 Prio. - = =
CL7-B({DA) i] i] Non-Prio. - - 20000
CLZ-ADY) 1] 1] Prio. - = =
CL4-A(DE) i i Prin.
CLEB-A(DS) i i Prin. - - - -
CLE-ADd) 0 0 Frio. - - - - ﬂ
I B
) | [
™ Delete ports if CHA is removed Apply | Reset Initialize Close
Item Description
Current Control | Shows the current control status of the system.
Status = Port Control indicates the system is controlled by the upper limits and
threshold specified on the Port tab.
= WWN Control indicates the system is controlled by the upper limits
and threshold specified on the WWN tab.
= No Control indicates the system performance is not controlled by
Server Priority Manager.
Tip: If WWN Control is displayed when the Port tab is active, click Apply
to switch control so that Port Control is displayed.
Tip: To return the control status to No Control, specify Prio. for attributes
of all ports and then click Apply.
Control List Allows you to narrow ports appearing in the list:
= |f All is selected, all ports appear in the list.
= |f Prioritize is selected, only the prioritized ports appear in the list.
= |f Non-Prioritize is selected, only the non-prioritized ports appear in the
list.
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Port tab of the Server Priority Manager main window

Item

Description

If you change settings of a port, that port remains in the list regardless of
the selection in the list.

Statistic type
list

Allows you to change the type of performance statistics to be displayed in
the list.

= If IOPS (I/Os per second) is selected, the list displays 1/O rates for
ports. The I/O rate indicates the number of 1/0Os per second.

* If MB/s (megabytes per second) is selected, the list displays the
transfer rates for ports. The transfer rate indicates the size of data
transferred via a port in one second.

Ports table

A list of ports, including the 1/O rate or the transfer rate for each port. You
can specify the port attributes, and the threshold and upper limit of the
port traffic.

The measurement unit for the values in the list can be specified by the
drop-down list above this table. The port traffic (/O rate and transfer rate)
is monitored by Performance Monitor. To specify the monitoring period,
use the Monitoring Term area of Performance Monitor.

The table contains these columns:
= Portindicates ports on the storage system.

= Ave.[IOPS]indicates the average I/O rate or the average transfer rate
for the specified period.

= Peak[IOPS] indicates the peak I/O rate or the peak transfer rate of the
ports for the specified period. This value means the top of the Max.
line in the detailed port-traffic graph drawn in the Monitor
Performance window.

= Attribute indicates the priority of each port. Prio indicates a prioritized
port. Non-Prio indicates a non-prioritized port.

Appendix B: Server Priority Manager GUI reference

Performance Guide 355



Port tab of the Server Priority Manager main window

Item Description

= Use the Threshold columns to specify the threshold for the 1/O rate
and the transfer rate for each prioritized port. Either the IOPS or MB/s
column in the list is activated depending on the selection from the list
above.

Use the IOPS column to specify the threshold for I/O rates. Use the
MB/s column to specify the threshold for transfer rates.

To specify a threshold, double-click a cell to display the cursor in the
cell. If you specify a value in either the IOPS or MB/s column, the
other column is unavailable. You can specify thresholds for I/O rates
and transfer rates all together for different prioritized ports.

Even if you use the type of rate for the threshold different from that
used for the upper limit values, the threshold control can work for all
ports.

= Use the Upper columns to specify the upper limit on the 1/O rate and
the transfer rate for each non-prioritized port. Either the IOPS or MB/s
column in the list is activated depending on the selection from the list
above.

Use the IOPS column to specify the upper limit for I/O rates. Use the
MB/s column to specify the upper limit for transfer rates.

To specify an upper limit, double-click a cell to display the cursor in the
cell. If you specify a value in either of the IOPS or MB/s column, the
other column is unavailable. You can specify upper limit values for 1/O
rates and transfer rates all together for different non-prioritized ports.

All Thresholds | If you select this check box and enter a threshold value in the text box,
the threshold value is applied to the entire storage system.

To specify the threshold for the I/O rate, select IOPS from the list on the
right of the text box. To specify the threshold for the transfer rate, select
MB/s from the list. For example, if you specify 128 IOPS in All
Thresholds, the upper limits on non-prioritized ports are disabled when
the sum of 1/O rates for all prioritized ports is below 128 IOPS.

Even if you use the different type of rate (IOPS or MB/s) for the threshold
as that used for the upper limit values, the threshold control can work for
all ports.

Delete ports if | If you check this check box, Server Priority Manager deletes, from SVP,
CHB is the setting information of Server Priority Manager on ports in channel
removed adapters that have been removed.

When a channel adapter is removed, the port and its settings are
removed from the Server Priority Manager main window automatically,
but they remain in SVP. This may cause the old setting for Server Priority
Manager to be applied to a different channel adapter than the one newly-
installed on the same location.
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WWN tab of the Server Priority Manager main window

Item Description

The Delete ports if CHB is removed check box is available only when the
following Server Priority Manager settings on ports in a removed channel
adapter remains on SVP:

* The setting of prioritized ports or non-prioritized ports.

* The setting of prioritized WWNs or non-prioritized WWNs.

Apply Applies the settings in this window to the storage system.

Reset Restores the last applied settings in the window. When you click this
button, all changes displayed with the blue text in the window are
canceled.

Initialize Changes the settings in this window as explained below, and then applies

the resulting settings to the storage system:

= All ports become prioritized ports.

= The threshold value for all ports becomes 0 (zero).

* The window will display a hyphen (-) instead of 0 (zero).

= |f the All Thresholds check box is checked, the check mark
disappears.

Close Closes the Server Priority Manager main window.

WWN tab of the Server Priority Manager main window

Use this tab to set the limit on the performance of non-prioritized WWNs and set the
threshold on the performance of prioritized WWNs.
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WWN tab of the Server Priority Manager main window

Hitachi Storage Mavigator §|
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@ group-2
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[ Delete ports if CHA is removed Apply | Reset Initialize Close
Item Description
Current Control | The current system control.
Status = Port Control: The system is controlled by the upper limits and
threshold specified on the Port tab.
= WWN Control: The system is controlled by the upper limits and
threshold specified on the WWN tab.
= No Control: The system performance is not controlled by Server
Priority Manager.
Tip: If Port Control appears when the WWN tab is active, click Apply to
switch control so that WWN Control is displayed.
Tip: To return the control status to No Control, specify Prio. for attributes
of all host bus adapters and then click Apply.
Control List Allows you to narrow WWNs in the list:
= |f All is selected, all WWNs appear in the list.
= |f Prioritize is selected, only the prioritized WWNs appear in the list.
= |f Non-Prioritize is selected, only the non-prioritized WWNs appear in
the list.
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WWN tab of the Server Priority Manager main window

Item

Description

Upper-left tree

Ports and the host bus adapters connected to these ports in the storage
system. Ports on the storage system are shown below the Storage

System folder. The ports are indicated by icons such as 7 and @.

When you double-click on a port, the tree expands to display two items:
Monitor and Non-Monitor. The host bus adapters that are connected to
the specified port are displayed below Monitor or Non-Monitor.

i you double-click Monitor, the host bus adapters (g ) whose traffic
with the specified port is monitored are displayed below Monitor.

= If you double-click Non-Monitor, the host bus adapters whose traffic
with the specified port is not monitored are displayed below Non-
Monitor.

The WWN and SPM names of the host bus adapters are displayed on the

right of the host bus adapter icon (E ) below Monitor. WWNs (Worldwide
Name) are 16-digit hexadecimal numbers used to uniquely identify host
bus adapters. SPM names are nicknames assigned by the system
administrator so that they can easily identify each host bus adapter.

Only the WWN is displayed on the right of the host bus adapter icon (g )
below Non-Monitor.

When many-to-many connections are established between host bus
adapters (HBAs) and ports, make sure that all traffic between HBAs and
ports is monitored. Therefore, make sure that all connected HBAs are
displayed below Monitor. For details on how to move an HBA displayed
below Non-Monitor to below Monitor, see Monitoring all port-HBA traffic:
many-to-many connections (on page 190).

The list on the right of the tree changes depending on the item you select
in the tree as follows.

= When you select a port or Monitor icon, the list shows the information
of host bus adapters that are connected to the ports and monitored by
Performance Monitor.

= When you select the Monitor icon or the Storage System folder, the list
becomes blank.

Lower-left tree

SPM groups and host bus adapters (WWNSs) in each SPM group:

SPM groups (ﬁ ), which contain one or more WWNs, appear below
the Storage System folder. For details on SPM groups, see About
SPM groups (on page 199).

= If you double-click an SPM group, host bus adapters in that group
expand in the tree. The WWN and SPM name appear to the right of

the host bus adapter icon (E )-
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WWN tab of the Server Priority Manager main window

Item

Description

If the WWN of a host bus adapter (HBA) appears in red in the tree, the
host bus adapter is connected to two or more ports, but the traffic
between the HBA and some of the ports is not monitored by Performance
Monitor. When many-to-many connections are established between
HBAs and ports, make sure that all traffic between HBAs and ports is
monitored. For details on the measures when a WWN is displayed in red,
see Monitoring all port-HBA traffic: many-to-many connections (on

page 190).

The list on the right of the tree changes depending on the item you
selected in the tree as follows:

= When you select the Storage System folder, the WWN list shows the
information of SPM groups.

When you select an SPM group icon (ﬁ ), the WWN list shows the

information of host bus adapters ( = ) contained in that SPM group.

Add WWN

Adds a host bus adapter to an SPM group. Before using this button, you
must select a host bus adapter ( = ) from the upper-left tree and also
select an SPM group ( = ) from the lower-left tree.

You can add a host bus adapter that appears below Monitor and is not
yet registered on any other SPM group. If you select a host bus adapter
below Non-Monitor or a host bus adapter already registered on an SPM
group, the Add WWN button is unavailable.

Statistic type

Allows you to change the type of performance statistics to be displayed in
the WWN list.

= [fIOPS (I/Os per second) is selected, the list displays 1/O rates for
ports. The I/O rate indicates the number of 1/Os per second.

= If MB/s (megabytes per second) is selected, the list displays the
transfer rates for ports. The transfer rate indicates the size of data
transferred via a port in one second.

WWN list

A list of WWNs and the I/O rate or the transfer rate for each host bus
adapter corresponding to the selection in the upper-left tree or lower-left
tree. Use this list to specify the host bus adapter attributes and the upper
limit of the host bus adapter traffic.

The measurement unit for the values in the list can be specified by the list
at the upper left corner of the list. The displayed items will change
depending on the selected tree and item. The host bus adapter traffic (1/0
rate and transfer rate) is monitored by Performance Monitor. To specify
the monitoring period, use the Monitoring Term area of Performance
Monitor.

On the right side of the list appear total number of WWNs, the number of
prioritized WWNs, and the number of non-prioritized WWNSs.
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WWN tab of the Server Priority Manager main window

Item Description

The list contains the following columns (use the slide bar to view all of the
columns):

= WWN: column indicates WWNSs of host bus adapters. This column
does not appear when you select the Storage System folder in the
lower-left tree.

= SPM Name: SPM names of host bus adapters. Use Server Priority
Manager to assign an SPM name to each host bus adapter so that
you can easily identify each host bus adapters in the Server Priority
Manager main window. This column does not appear when you select
the Storage System folder in the lower-left tree.

= Group: The SPM group to which the host bus adapter belongs. This
column appears when a port is selected in the upper-left tree and
does not appear when an SPM group is selected in the lower-left tree.
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WWN tab of the Server Priority Manager main window

Item

Description

Per Port [IOPS]: The traffic (1/O rate or transfer rate) between the host
bus adapter and the port selected in the upper-left tree. This item is
displayed only when you select an icon in the upper-left tree. The Per
Port column contains the following:

Ave.: Average I/O rate or the average transfer rate for the specified
period.

Max.: Maximum 1/O rate or the maximum transfer rate for the specified
period.

WWN Total[IOPS]: The sum of the traffic (/O rate or transfer rate)
between the host bus adapter and all ports connected to the host bus
adapter. This value means the total traffic of that host bus adapter.
This item is displayed only when you select an icon in the upper-left
tree. Whichever port you select in the tree, the WWN Total column
shows the sum of the traffic to all ports.

The WWN Port column contains the following:

Ave.: Indicates the average |I/O rate or the average transfer rate for
the specified period. The Ave. column is also displayed when you
select an icon in the lower-left tree. In this case, the Ave. column
shows the average value same as that of WWN Total. When you
select the Storage System folder in the lower-left tree, the Ave.
column shows the sum of the traffic of the host bus adapters
registered on each SPM group.

Max.: Indicates the maximum 1/O rate or the maximum transfer rate for
the specified period. The Max. column is also displayed when you
select an icon in the lower-left tree. In this case, the Max. column
shows the maximum value same as that of WWN Total. When you
select the Storage System folder in the lower-left tree, the Max.
column shows the sum of the traffic of the host bus adapters
registered on each SPM group.

Attribute: The priority of each WWN. Prio. indicates a prioritized WWN.
Non-Prio. indicates a non-prioritized WWN. For details on how to
change the priority, see Setting priority for WWNs: many-to-many
connections (on page 189).

If one host bus adapter connects to multiple ports, the attribute setting
of the host bus adapter is common to all of the ports. Therefore, if you
specify a host bus adapter as a prioritized WWN or a non-prioritized
WWN for one port, the setting is applied to all of the other connected
ports automatically.
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WWN tab of the Server Priority Manager main window

Item

Description

= The Upper columns let you specify the upper limit on the 1/O rate and
the transfer rate for each host bus adapter. Either of the IOPS or MB/s
column in the list is activated depending on the selection from the list
above.

Use the IOPS column to specify the upper limit for 1/O rates. Use the
MB/s column to specify the upper limit for transfer rates. To specify an
upper limit, double-click a cell to display the cursor in the cell.

If you specify a value in either the IOPS or MB/s column, the other
column is unavailable. You can specify upper limit values for 1/O rates
and transfer rates all together for different non-prioritized WWNs.

Notes:

= |f one host bus adapter connects to multiple ports, the setting of the
upper limit value for a non-prioritized WWN is common to all of the
ports. Therefore, if you specify an upper limit value of non-prioritized
WWN for one port, the setting is applied to all of the other connected
ports automatically.

= You cannot change the upper limit value of a host bus adapter that
has registered on an SPM group. The upper limit value of such a host
bus adapter is defined by the setting of the SPM group to which the
host bus adapter is registered. For details on setting the upper limit
value of an SPM group, see Setting an upper-limit value to HBAs in an
SPM group (on page 203).

The Upper columns will not appear if an SPM group ( ﬁ) or a host

bus adapter ( = )is selected in the lower-left tree.

All Thresholds

If you select this check box and enter a threshold value in the text box,
the threshold value will be applied to the entire storage system. To specify
the threshold for the I/O rate, select IOPS from the list on the right of the
text box. To specify the threshold for the transfer rate, select MB/s from
the list. For example, if you specify 128 IOPS in All Thresholds, the upper
limits on non-prioritized WWNs are disabled when the sum of I/O rates for
all prioritized WWNSs is below 128 IOPS.

Even if you use the different type of rate (IOPS or MB/s) for the threshold
as that used for the upper limit values of the non-prioritized WWNSs, the
threshold control can work for all WWNSs.

On the WWN tab, you cannot specify individual thresholds for each host
bus adapter.

Delete ports if
CHB is
removed

If checked, Server Priority Manager will delete, from SVP, the setting
information of Server Priority Manager on ports in channel adapters that
have been removed.
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Add WWN window

Item Description

If checked, when a channel adapter is removed, the port and its settings
are removed from the Server Priority Manager main window
automatically, but remain in SVP. This may cause the old settings for
Server Priority Manager to be applied to a different channel adapter that
is newly installed on the same location.

This check box is available only when the following Server Priority
Manager settings on ports in a removed channel adapter remain on the
SVP:

* The setting of prioritized ports or non-prioritized ports.

* The setting of prioritized WWNs or non-prioritized WWNs.

Apply Applies the settings in this window to the storage system.

Reset Restores the last applied settings in the window. When you click this
button, all changes displayed in blue text in the window are canceled.

Initialize Changes the settings in this window, as explained below, and then
applies the resulting settings to the storage system:

= All host bus adapters become prioritized WWNs.

= |f the All Thresholds checkbox is checked, the check mark disappears.

Close Closes the Server Priority Manager main window.

Add WWN window

Use this window to set the WWN and SPM name.

Add WwH [E?]
B ada wn
WWN I = | {16 characters)
SPM Hame | (Max. 64 characters)

| Cancel |
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Change WWN and SPM Name window

Item Description
WWN When you click here, the host bus adapter (WWN) that is out of
monitoring target displays. Select WWN from the drop down list.
SPM Name Enter SPM name (maximum of 64 characters).

Change WWN and SPM Name window

Use this window to change WWN and SPM name.

Ghanee WWHN and 5SPM Hame

X

B change WwN and SPM Name

WIWN | 0000000000000001 = | {16 characters)

SPM Hame |vw-.fnl2|1 (Max. 64 characters)

| Cancel |
Item Description
WWN When you click here, the host bus adapter (WWN) connected to the
port displays. Select WWN from the drop down list.

SPM Name Enter the SPM name (maximum of 64 characters).

Add New SPM Group window

Use this window to add a new SPM group.

Add Hew SPM Group

SPM Group Name

X

| {Max. 64 characters)

| Cancel |
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Change Upper Limit window

Item Description

SPM Group Name Enter SPM group name (maximum of 64 characters).

Change Upper Limit window

Use this window to change the upper limit.

Ghanege Upper Limit

X

Upper Limit | | woPs  +|
| Cancel |
Item Description
Upper Limit Enter the upper limit value.
If you want to set the upper limit value of the I/O rate, enter the
upper limit value in the text box and select IOPS.
If you want to set the upper limit value of the transfer rate, enter the
upper limit value in the text box and select MB/s.

Rename SPM Group window

Use this window to rename the SPM group.

Hename SPM Group

X

SPM Group Name |grnup-1 {Max. 64 characters)
| Cancel |
Item Description
SPM Group Name Enter SPM group name (maximum of 64 characters).
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Appendix C: Virtual Partition Manager GUI
reference

This chapter provides detailed information about the Virtual Partition Manager GUI.

Cache Partition window

This is the top window that appears when Cache Partitions is selected in Administration.

= Summary

= Cache Partitions tab

2 (Max Allowed: 32)

Hurnber of CLPRs
Cache Size 138,00 GB
Humber of Resources Parity Group 1

Virtual Walume o

Total

Cache Partitions

Selected: 0 of 2

|_options w |[1€][€] 1 i1 @I|

[Cxriteer |on

| Select &ll Pages|| Column Settings|

Hurmber of Resources

CLPR M. Cache Si
[ arne ache Size B
Volume

Parity Group Total

(] . CcLPRO 130,00 GB 1 o 1
] ® cler1 8.00 6B [z} a a
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Cache Partition window

Summary
Item Description
Number of Displays the number of CLPRs in the storage system.
CLPRs
Cache Size Displays the cache capacities in the storage system:
Number of Displays the number of resources already assigned to CLPRs:
Resources = Parity Group: Number of parity groups
* Virtual Volume: Number of virtual volumes
= Total: Number of resources already assigned to CLPRs

Cache Partitions tab

Cache Partitions

Migrate CLPR Resources [l Edit CLFR [l Mare Actions | ¥ Selected: 0 of 2

| &Filter HO__Nm | select All Pages| Colurnn Settings| | options w | 1 i1

Cache Size Murnber of Resources

Murnber of Resident

L|| <LPR Hame ) ) Virkual e

General Resident Total Parity Group Total

wolurne

[ @' CLPRO 493,25 GB 0.00 GB 433.25 GR & o B 16384
[ *‘ CLPR1 8.00 GB 0.00 GB 8.00 GB a o o o

CLPR Name Displays the CLPR names. Click the CLPR name to open the window in
which the CLPR is selected.

CLPR ID' Displays CLPR IDs.

Cache Size Displays the cache capacities in the storage system:

Number of Displays the number of resources already assigned to CLPRs:
Resources

= Parity Group: Number of parity groups
= Virtual Volume: Number of virtual volumes

= Total: Number of resources already assigned to CLPRs

Create CLPRs Opens the Create CLPRs wizard.

Migrate CLPR Opens the Migrate CLPR Resources wizard.
Resources

Edit CLPR Opens the Edit CLPR wizard.
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Individual CLPR window

Item Description

Delete CLPRs? | Opens the Delete CLPRs window.

Export2 Opens the window for outputting the table information.

Notes:

1. This item is not shown in the table by default. To display the item, use the Column
Settings window. For details, see the System Administrator Guide of your storage
system.

2. Click More Actions to display these items.

Individual CLPR window

This window appears when a CLPR is selected in Cache Partitions.
* Summary
= Parity Groups tab

= Virtual Volumes tab
Last Updated : 2018/11/05 08:57 3 7

CLPR 0:CLPRO
Cache Size 130,00 GB
Humber of Resources Parity Group 1

wirtual Volume 10

Total 11

Parity Groups  ¥irtual Yolumes

|| aFilter || on B33 | calumn Settings| | options v

Parity RAID Base Ernulation
Group 1D Level Type

Capacity

[ FEN 5(3D+1F) OPEM-V 805.26 G6
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Individual CLPR window

Summary
Item Description
CLPR Displays the CLPR ID and CLPR name.
Cache Size Displays the cache capacities in the storage system:
Number of Displays the number of resources already assigned to CLPRs:
Resources = Parity Group: Number of parity groups
= Virtual Volume: Number of virtual volumes
= Total: Number of resources already assigned to CLPRs
Parity Groups tab

Parity Groups = Yirtual Yolumes

Migrate CLPR R ces Total: &

||ﬁF\|ter |on 53 | column Settings| | options w 1 71

Parity RAID Base Erulation
Group ID Level Type

[ ) S(30+1P) | OPEN-v 8206.17 GB

Capacity

G 21 5(30+1P) COPEN-V 8206.18 GB
- 5(30+1P) OPEN-Y 161042 GB
S(3D+1F) OPEN-Y 1610.42 GB

5(30+1P) OPEN-Y 205.21 GB

5(30+1P) OPEN-Y 305.21 GB
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Individual CLPR window

Item Description

Parity Group ID Displays the parity group IDs. Click the parity group ID to open the
window in which the parity group is selected.

RAID Level Displays the RAID level.

Base Emulation Displays the emulation type of the parity group.

Type (VSP 5000

series)

Capacity Displays the capacity.

Migrate CLPR Opens the Migrate CLPR Resources window.

Resources

Export Opens the window for outputting the table information.

Virtual Volumes tab

Parity Group  Virtual Yolumes

Migrate CLPR Resources Total: 0

[AFiter | on 023 [SelectAll Pages) Column Settings) e T 71
Item Description

LDEV ID Displays the LDEV IDs. Click the LDEV ID to open the properties
window of each LDEV.

LDEV Name Displays the LDEV name.

RAID Level Displays the RAID level.

Emulation Type Displays the emulation type of the virtual volume.

(VSP 5000 series)

Capacity Displays the capacity.

Provisioning Type | Displays the LDEV type.
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Create CLPRs wizard

Item Description
Virtual Storage Displays information about the virtual storage machine:
Machine*

= Model type/Serial number*: Displays the model type and serial
number of the virtual storage machine of the LDEV.

= LDEV ID*: Displays the virtual LDEV ID of the LDEV. A blank
displays when no virtual LDEV ID is assigned.

= Device Name*: Displays the virtual device name of the LDEV. The
virtual device name is displayed as a combination of the following:

* (VSP 5000 series) virtual emulation type
* virtual LUSE volume number
* virtual CVS attribute

The above values appear only for items that have been set, and if
they are not set this column is blank. If the virtual CVS attribute is
set, CVS is attached as the suffix to the device name.

= SSID*; Displays the virtual SSID of the LDEV. A blank displays
when no virtual SSID is specified.

Migrate CLPR Opens the Migrate CLPR Resources window.
Resources
Export Opens the window for outputting the table information.

* These items are not shown in the table by default. To display these items, use the Column
Settings window. For details, see the System Administrator Guide of your storage system.

Create CLPRs wizard

The Create CLPRs wizard includes the following windows:

= Create CLPRs window (on page 372)

= Create CLPRs confirmation window (on page 374)

Create CLPRs window

This window appears when you click Create CLPRs on the Cache Partition window.
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Create CLPRs

1

i eate CLPRs. Enter the i

Create CLPRs window

n for the CLPR.

CLPR ID:

CLPR Narne:

Cache Size:

(Masx, 16 Characters)

(g-120) select All Pages

ci 0:CLPRO
130,00 GB

|r)ce Selected CLPRs

L cter Cache Size

Add b

Create CLPR settings

Use the left side of this window to create CLPRs.

Item Description
CLPRID Displays the smallest CLPR ID of available CLPR IDs. Displays a
blank if no CLPR ID is available.
CLPR Name Enables you to enter the CLPR name. You can use up to 16

alphanumeric characters but cannot specify CLPR names that are
already reserved. A blank is displayed if no CLPR ID is available. For
details see CLPR names (on page 229).

Total Cache Size
(VSP 5000 series)

Enables you to select the cache capacity of CLPR. You can select 8
GB or higher value in the cache capacity of CLPR. A blank is
displayed if no CLPR ID is available.

The default is 8 GB, and the desired value can be selected in
increments of 4 GB. The maximum available capacity (subtract the
total usage capacity of other CLPRs from the total capacity of the
storage system) is displayed as the upper limit value. The remaining
capacity (subtract the resident cache size from the total cache size)
must be 8 GB or more.

Total Cache Size
(VSP E990)

Enables you to select the cache capacity of CLPR. A blank is
displayed if no CLPR ID is available.
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Create CLPRs confirmation window

Item

Description

(VSP G130, G/
F350, G/F370, G/
F700, G/F900)

You can select 4 GB or higher value for the cache capacity of the
CLPR, and the desired value can be selected in increments of 2 GB.
The maximum available capacity (subtract the total usage capacity of
other CLPRs from the total capacity of the storage system) is
displayed as the upper limit value.

Add

You can add the CLPR set in the left side of the window to the
Selected CLPRs table.

Default CLPR table

Displays the information about CLPR 0.

Item Description
CLPR Displays the CLPR ID and CLPR name.
Cache Size Displays the cache capacities in the storage system.The values
change depending on the created CLPR.

Selected CLPRs table

Displays the information about the CLPRs to be created.

Item Description
CLPR Displays the CLPR ID and CLPR name.
Cache Size Displays the cache capacities in the storage system.
Buttons
Item Description

Change Settings

Opens the Change Settings window.

Remove

Enables you to delete the selected CLPRs from the Selected CLPRs
table.

Create CLPRs confirmation window

Use this window to confirm the CLPRs to be created and to assign a name to the create

CLPR task.
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Create CLPRs confirmation window

Create CLPRs

= in the list and click Apply to add the task in the Tasks qu

Default CLPR

CLPR Cache Size

0:CLPRO 122,00 GB

Selected CLPRs

CLPR Cache Size

21CLPR2 2,00 GB

Total: 1

Task Name field

Item Description

Task Name Enables you to enter a name (up to 32 alphanumeric characters) for
the specified create CLPR task.

Default CLPR table
Displays the information about CLPR 0.

Item Description
CLPR Displays the CLPR ID and CLPR name.
Cache Size Displays the cache capacities in the storage system.

Selected CLPRs table

Use this table to view the information of CLPR to be created.

Item Description
CLPR Displays the CLPR ID and CLPR name.
Cache Size Displays the cache capacities:
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Migrate CLPR Resources wizard

Migrate CLPR Resources wizard

The Migrate CLPR Resources wizard includes the following windows:

= Migrate CLPR Resources window (on page 376)

= Migrate CLPR Resources confirmation window (on page 378)

Migrate CLPR Resources window

This window appears when you click Migrate CLPR Resources on the Cache Partition
window.

Migrate CLPR Resources

1.Migrate CLPR

This wizard lets you assign resources to the CLPRs. Select parity groups, wirtual velumes and 2 CLPR you want to assign from =ach list, and then <lick Set. Click Finish to confirm,

come o o [ =) _
Options v
Available Parity Groups

e N M Nurmber of Resources
AFiker || o FOEE [ Select All Pages| | oOptionsw | 16| & 1 g1 =] . e 5
ache size
Virtual
Parity RAID Base Emulation Re Parity Group Total
D Capacit

| Group 10 Level Type S Mar Vel
L] 11 DIGLRRO | S(3D4LP) | GRENAY B0s.26 6B | e (| 0:GLPRO 180,00 GB : o e

() 1iclPR1 200 @8 o o o
< ] >

Selected: 0 of 1 Set p
Available Virtual Yolumes

aFiker | on 33 | Select All pages| | optionsw | 16/ €] 1 1 290

O wevio LDEY R RAID Ernulation <l
Hame Level Type

[ oo:o0i00 0:CLPRO - OPEN-Y CUE

|| ooiooio1 0:CLPRO = OPEN-V CVE

L] oo:oo:oz 0:CLPRO - QPEN-Y VS

[ ooo0i03 0:iCLPRO - OPEN-Y CVE

[ | oo:ooi04 0:CLPRO - OPEN-V CVE

|| oo:o0:08 0:CLPRO - OPEN-Y VS

[ ooo0io6 0:CLPRO - OPEN-Y CVE

|| ooiooi07 0:CLPRO - OPEN-V CUE Ehd

< >

< >

Detail Selected: 0 of 2

Selected: 0 of 10

et b Finizh

CLPR and CU filters for parity group and virtual volume tables

Item Description

CLPR Enables you to filter the Available Parity Groups table or the Available
Virtual Volumes table. Any is selected by default.

Cu Enables you to filter the Available Virtual Volumes table. Any is
selected by default.
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Migrate CLPR Resources window

Available Parity Groups table

Item

Description

Parity Groups ID

Displays the parity group ID.

CLPR

Displays the CLPR ID and CLPR name.

RAID Level

Displays the RAID Level.

Base Emulation
Type (VSP 5000
series)

Displays the emulation type of the parity group.

Capacity

Displays the total capacity of the parity group.

Resource Group
Name (ID)

Displays the name and the ID of the resource group of the parity
group. The ID is displayed in parentheses.

Available Virtual Volumes table

Item Description
LDEV ID Displays the LDEV IDs.
LDEV Name Displays the LDEV names.
CLPR Displays the CLPR IDs and CLPR names.
RAID Level Displays the RAID levels.

Emulation Type
(VSP 5000 series)

Displays the emulation types of the virtual volumes.

Capacity

Displays the capacities.

Provisioning Type

Displays the LDEV types.

Resource Group

Displays the name and the ID of the resource group of the LDEV.The

Name (ID) ID is displayed in parentheses.
Button
Item Description
Set Adds the resources assigned at the left area of the window to the

CLPR selected in the CLPRs table.
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Migrate CLPR Resources confirmation window

CLPRs table

Displays the information about the resources to assign to CLPRs.

Item Description

CLPR Displays the CLPR IDs and CLPR names.

Cache Size (VSP Displays the total cache capacities.
5000 series)

Cache Size (VSP
Gx00 models and
VSP Fx00 models)

Number of Displays the number of resources assigned to CLPRs. The value
Resources changes depending on the resources.

= Parity Group: Number of parity groups
= Virtual Volume: Number of virtual volumes

= Total: Number of resources assigned to CLPRs

Detail Opens the CLPR Properties window for the selected CLPR.

Migrate CLPR Resources confirmation window

Use this window to confirm the CLPR resources to be migrated and to assign a name to the
migrate CLPR resources task.

Migrate CLPR Resources

1.Migrate CLPR Rase

Enter 2 name for the task, Confirm the settings in the list and click Apply to add the task in the Tasks queue for execution,

Task Hame:

CLPR Cache Size

()| 0icLPRO 130,00 GB 1 9 10

() 1:iCLPRL 8.00 GB [ 1 1
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CLPRs table

Edit CLPR wizard

Displays the information about the CLPRs to be migrated.

Item

Description

CLPR

Displays the CLPR IDs and CLPR names.

Cache Size (VSP
5000 series)

Cache Size (VSP
Gx00 models and
VSP Fx00 models)

Displays the total cache capacities of the CLPRs.

Number of
Resources

Displays the number of resources assigned to CLPRs.

= Parity Group: Number of parity groups
= Virtual Volume: Number of virtual volumes

= Total: Number of resources assigned to the CLPR

Task Name field

Item Description
Task Name Enables you to enter a name (up to 32 alphanumeric characters) for
the specified migrate CLPR task.
Button
Item Description
Detail Opens the CLPR Properties window.
Edit CLPR wizard

The Edit CLPR wizard includes the following windows:

= Edit CLPR window (on page 379)

* Edit CLPR confirmation window (on page 381)

Edit CLPR window

This window appears when you click Edit CLPR on the Cache Partition window.
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Edit CLPR window

Edit CLPR

1.Edit CLPR > Z.Confirm

This wizard lets you adit one ar more properties,
Check the box in front of the property vou want to edit, and then enter the new value,

CLPR ID: 1

D CLPR Mame: CLPR1
(Max, 16 Characters)

L | Cache Size: g v | GB
(8-128)

4 Back Mext b Finizh Cancel ?

Edit CLPR settings
Item Description
CLPRID Displays the CLPR ID.
CLPR Name Displays the CLPR name set at the time of the CLPR creation, and

enables you to edit the name. You can use up to 16 alphanumeric
characters but cannot specify CLPR names that are already reserved.
For details see CLPR names (on page 229).

Cache Size (VSP Displays the cache capacity set at the time of the CLPR creation, and
5000 series) enables you to edit the cache capacity.

When you select the CLPRO, this item is inactive.
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Edit CLPR confirmation window

Item Description

You can select at least 8 GB (VSP 5000 series) or at least 4 GB (VSP
E990 or VSP G130, G/F350, G/F370, G/F700, G/F900) in the cache
capacity of the CLPR. The value can be selected in increments of 4
GB (VSP 5000 series) or 2 GB (VSP E990 or VSP G130, G/F350, G/
F370, G/F700, G/F900). The maximum available capacity (subtract
the total usage capacity of other CLPRs from the total capacity of the
storage system) is displayed as the upper limit value.

Cache Size (VSP Displays the cache capacity set at the time of the CLPR creation, and
Gx00 models and | enables you to edit the cache capacity.

VSP Fx00 models) When you select the CLPRO, this item is inactive.

You can select 4 GB or higher value in the cache capacity of the
CLPR. The value can be selected in increments of 2 GB. The
maximum available capacity (subtract the total usage capacity of
other CLPRs from the total capacity of the storage system) is
displayed as the upper limit value.

Edit CLPR confirmation window

Use this window to confirm the CLPR to be edited and to assign a name to the edit CLPR
task.
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Edit CLPR confirmation window

Edit CLPR

1.Edit CLPR = 2.Canfirm

Enter a name for the task,
Confirm the settings in the list and dick Apply to add the task in the Tasks queue for execution.

Taszk Mame: | 151105-EditCLRF. |

(Max., 32 Characters]

Default CLPR

CLPR Cache Size

0:CLPRO 130,00 GB => 122.0..,

Selected CLPR

CLPR Cache Size

1:CLPR1 15.00 GB

Total: 1

. Go to tazks window for status

Default CLPR table
Displays the information about CLPR 0.

Item Description
CLPR Displays the CLPR ID and CLPR name.
Cache Size Displays the cache capacities in the storage system.

Selected CLPR table
Displays information about CLPRs to be edited.

Item Description

CLPR Displays the CLPR IDs and CLPR names.
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Change Settings window

Item Description

Cache Size Displays the cache capacities:

Change Settings window

This window appears when you click Change Settings on the Create CLPRs window.

Change Settings T OX

Ernter the SLPR name and click &k,

CLPR Mame: Prefix Initial Murmber

| CLPRZ| |

[Max.16 Characters total including max. 9-digit number)

CLPR Name field

Item Description

CLPR Name Displays the CLPR name set at the time of the CLPR creation, and
enables you to edit the name.

= Prefix: You can use up to 16 alphanumeric characters but cannot
specify CLPR names that are already reserved. For details see
CLPR names (on page 229).

= |nitial number: You can use numbers 0 to 9, and a blank is set by
default. Up to 9 characters can be used.

The maximum number of characters for CLPR name is 16, including
both Prefix and Initial number, not 25 (16+9).

CLPR Properties window

This window appears when you click Detail on the Migrate CLPR Resources window.
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CLPR Properties window

CLPR Properties T O X

# CLPR Properties
CLPR mCLPRO
Cache Size 130,00 GB
Murmnber of Rezources Parity Group 1

wirkual Wolume 10

Total 11
Parity Groups
Parity Migrated RAID Base Emulation Capacity
Group I Level Type
1-1 Mo S[30+1P) CREM-Y 805,26 GB

Total: 1
Virtual ¥olumes
LDEV 1D :Z:’e Migrated E:j:l fr:"‘j“'e'atic‘” Capacity _T_;;:sm”i"‘g -
o0:00:00 Mo - CREM-W WS 10.00 GB Snapshot
00:00:01 Mo - QOPEN-W WS 10.00 GB Snapshot
o0:00:02 Mo - CREM-W WS 10.00 GB Snapshot
00:00:03 Mo - QOPEN-W WS 10.00 GB Snapshot
o0:00:04 Mo - CREM-W WS 10.00 GB Snapshot
00:00:035 Mo - QOPEN-W WS 10.00 GB Snapshot
oo:00:06 Mo - QPEM-W CWE 10.00 GB Snapshot
00:00:07F Mo = QPEM-V CWE 10.00 GB Snapshot b
oo:00:08 Mo - QPEM-W CWE 10.00 GB Snapshot
00:00:03 Mo ) QPEM-W CWE 10.00 GB Snapshot ~
Total: 10

CLPR Properties table

Item Description
CLPR Displays the CLPR ID and CLPR name.
Cache Size Displays the cache capacities in the storage system.
Number of Displays the number of resources already assigned to CLPRs.
Resources

= Parity Group: Number of parity groups
= Virtual Volume: Number of virtual volumes

= Total: Number of resources assigned to the CLPR
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Parity Groups table

Delete CLPRs window

Item

Description

Parity Group ID

Displays the parity Group IDs.

Migrated Indicates whether there is a change by CLPR allocation:
* Yes: There is a change by CLPR allocation.
= No: There is not a change by CLPR allocation.

RAID Level Displays the RAID levels.

Base Emulation
Type (VSP 5000
series)

Displays the emulation types of parity groups.

Capacity

Displays the capacity.

Virtual Volume table

Item Description
LDEV ID Displays the LDEV IDs.
LDEV Name Displays the LDEV names.
Migrated Indicates whether there is a change by CLPR allocation:
* Yes: There is a change by CLPR allocation.
= No: There is not a change by CLPR allocation.
RAID Level Displays the RAID levels.

Emulation Type
(VSP 5000 series)

Displays the emulation types of the virtual volumes.

Capacity

Displays the capacities.

Provisioning Type

Displays the LDEV types.

Delete CLPRs window

This window appears when you click Delete CLPR on the Cache Partition window.
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Delete CLPRs window

Delete CLPRs

i rfirrn

& Thiz wizard lets you confirmn the selecked CLPR= you want to delete, Are pou sure you want to continue?

Task Mare: 151105-DeleteCLPRs
(Max., 32 Characters)

Default CLPR

Murmber of Resources

CLPR. Zache Size —
Parity Group s Tatal
Walurne
0 CLPR.O 120,00 GB => 138.0.., 1 i0 11
Selected CLPRs
CLPR Cache Size
1:CLPR1 g8.00 §B

Total: 1

B sotot:

Default CLPR table
Displays the information about CLPR 0.

Item Description
CLPR Displays the CLPR ID and CLPR name.
Cache Size Displays the cache capacities in the storage system.
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Delete CLPRs window

Item Description
Number of Displays the number of resources already assigned to the CLPR.
Resources

Parity Group: Number of parity groups
Virtual Volume: Number of virtual volumes

Total: Number of resources assigned to CLPRs

Selected CLPRs table

Displays information about CLPRs to be deleted.

Item Description
CLPR Displays the CLPR IDs and CLPR names.
Cache Size Displays the cache capacities:
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