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Agenda s

» Tuning Manager Overview ( Architecture )

» Performance Basics

» Use Cases

» Walk thru HTnM Performance Reporter

» Walk thru Management Report Using Tuning Manager

» Discussions, Q & A



What Tuning Manager Can do for you? HITACHI
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= HI Command Tuning Manager , Hitachi Tuning Manager software allows storage administrators help to troubleshoot performance
problems, allowing Customer to get the most our of their available storage Metrics and improved planning.

» Check Cache Utilization ( Read Hit / write Pending )

» Check Front End Port Utilization ( for perf capacity planning )

» Check VSD Processor Utilization ( for perf capacity planning )

» Check Array Group Utilization ( to check wide Stripting )

» Check Pool Response Time ( to check the overall health of the pool)

» Check 10 Response Time for any givenLDEV ( to identify Hot Spots )
» Check Read/Write Ratio ( Subsystem / Application Trend Analysis )

» Check Read/Write xfer Rate , etc...( Subsystem / Application Trend )

» Centralized Performance Management Console for all Array Performance


http://hdsnet.hds.com/cmsProdPubIntra/groups/public/documents/webpage/01.08.01.03.00.00_01_025180.hcsp?selectedKey=01.08.01.15.00.00

HTnM Overview HITACHI
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Architecture and Data Flow
HDvM + HTnM can be installed in the same Server

HIRDB
Register storage system HDVM
monitored by both H DvM Storage systems configurations
and HTnM-Collection that are managed in HDVM

manager

Storage systems configurations that
are managed for Analytics tab

S —— =

HTnM-Server ,.
HTnM-Agent for RAID Display storage system
: configuration/performance in
. Collection '
Main Console ‘ Main Console
| Manager ~ StoreDB B
HIiRDB J

‘Configuration Data flow

Performance Data flow




Storage Performance Basics

= The following are key components of an enterprise Hitachi Storage array that can cause performance
bottlenecks:

— Cache
- FED
- VSD
—  Pool

— Disks (Array Group & LDEV)

Array Port
VSD

L]
:

—
=
"

App Host Switch Array

Filesystem
Volume Mgr
Raw Device

oS

HITACHI
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Cache
ACP/DKC
rray Group
isk



System Configuration Overview nn

FED — Front End Directors
- The Front End Director boards provide the interface to host %‘"N
servers and also to any external storage that may be attached ‘I
to the VSP. FEDs can be either 16 port 8Gb/s FICON or 16
port Fiber Channel

VSD - Virtual Storage Directors
- A Virtual Storage Director is the central processor and data
movement engine. Either two or four VSDs are installed in
each chassis, four are used for added performance.

Cache
- The Cache boards or DCAs (Data Cache Adapter) hold the
system memory. This contains transient user 1O activity and
also configuration details like RAID setup, dynamic tiering
status and remote copy operations

BED — Back End Director
- The Back end Director boards interface to the disk or SSD
devices. Each chassis can hold two or four BED boards and
BED has eight 6Gh/s SAS links



Key metrics of performance monitoring for VSP ﬂﬂ%?ﬂ!f

port IOPS/transfer rate —= I Il BN BN BN BE
. CHA

: ".'.‘l
it MP Blade busy%

I =

ERN WP busy¥% _MP_

cache Read Hit%/
cache write pending%

LU read hit%/response time,
LU IOPS/transfer rate
(sequential read/write,
random read/write)

|
parity group busy%, Parity Group
Pool Read Response Time




Key metrics available in HDP for USP V/VM and VSP HITACHI
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performance
Read/Write response time

Read/Write IOPS
Read/Write transfer rate

Pool capacity

Free capacity

Used capacity

Total capacity Usage%

Parity Group busy%

© Hitachi D et




Basic volume, DP volume workflow HITACHI
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= VSP workflow — Metrics / Threshold

# | Resources to check Metrics DEulitinEsnell Note
condition
>30

CWP(Cache erte Pending Usage %)

Cache I | TrueCopy Asynchronous is not available. This
8 _J:,L CWP+SE ==70 metrics can be ignored.
4 MP Blade - Processor Busy % >=40
5 Busy % >=50

PG Read Hit % <=25

= USP, USP V/VM workflow — Metrics / Threshold

1 CWP(Cache Write Pending Usage %) >30

2 Cache SF(Cache Side File Usage %) >=10
8 —Ll CWP + SF >=70
4 CHP | Processor Busy % >=45
5 ) ‘L"‘ Busy % >=50

Parity Group )

6 E | Read Hit % <=25
7 DKP Processor Busy% >=40
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Storage Performance Rules of Thumb HITACHI
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U Rules of Thumb are guidelines that can be used to perform initial system tuning

U These ROTs are intended to be used to identify components that are likely bottlenecks and potential sources of

contention

U0 Cache write Pending should be less than 30%

0 Cache Read hit % should be greater than 25%

U VSD Processor Busy % should be less than 40%

O Array Group utilization should be less than 50%

O Pool Read Response Time should be less than 10 ms ( just a guideline . It is average of all LDEV’s in the pool)
U LDEV utilization depends on the response time requirements of the application

U Front End Port xfer rate should less than 800 MB/s

U These figures may be exceeded during short spikes and performance may still be acceptable, depending on the
application, how critical it is etc...



Overall Health of the Subsystem HITACHI

Inspire the Next

£~ Hitachi Command Suite 7 / HITACHI

Logged in ==: System

Dashboard Resources Analytics Mobility Replication Tasks & Alerts stration

Analytica  Austorage Systams
Logical G
ogical Groups = -

Hosts Mo. of Storage Systems

No. of Storage Systems with Cautions

Storage Systems

¢ All Storage Systems

> @ HUs130@172.17.46.92
¢+ @ Hus130@172.17.46.94

Mo. of Storage Systems with Warnings

Mo. of Storage Systems with OK No. of Storage Systerns with Unknown

Storage Systems

A& Eilter (Jon (s)Off select All Column Sattings Rows/page: | 30 v | [ ][ «] Pag=:

rr [m|m]

> @ Hus150@172 17 4550

> @ Husiso@iz2.a7.ec.2e Storage Systerm Model Health Status Analysis Start Time | Analysis End Time Haslth Chack No. of Volumes ¥ | Schedul= No. of Reports
> @l USP_v@172.17.41.57 viable?
» @ vsP@172.37.43.30 @) vse@172.17.45.30 | VSP @ Partially Unknowm (View Reoort]l | 2014-02-05 21:0. 2014-02-12 20:5. @ This storage =. 1599
» @) vsPE172.17.45.35 P ySP@172.17.45.35 | VSP - - @ This storage s 1187 o

@ usP vm172.17.4 UsP_wv 2013-07-02 21:0. 2013-07-09 20:5. @ This storage =. 1187 1

@ ousisomize.i7... HUS150 - - TP There is no Tu... | 66 o

@ Hus1S50@172.17... | HUS1S50 - - P There is ne Tu... | &5 o

@ Hus130@172.17 HUS130 = = P There is no Tu... | 36 o

HUs130 - - G There s no Tu... | 34 o

iz .

U The above need to setup once and can be scheduled to
report once a week
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Overall Health of the Subsystem

A Performance Threshold Settings

Select the storage system type. and change the thresholds. The thresholds are saved for each storage system type separately.

Storage system type: | WSP - |

Threshelds for the selected storsge system type:

Used by: l All vJ

Category Metric

Cache Total Write Pending Rate (3&)

Cache Write Pending Rate + Side File Usage Rate (%%]
write Pending Rate (3%)
Side File Usage Rate (3&)

MP Blsde Busy Rate (36)

Parity Group Read Hit (98]

Busy Rate (3&)

/Y Caution

Current Value
0
70
30
10
40
=25

S0

Default Valus

20

7o

20

10

<40

25

S50

W wWarning
Current value Default value
so| |[=-| o

=1}

o< [ cence

Help

)

U Factory set default thresholds.

HITACHI
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®Hitachi Data Systems HITACHI

Inspire the Next

How to Handle

a2 iNnovaTe - Production
Problems

INNOVATE

© Hitachi Data Systems Corporation 2014. All rights reserved.
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HITACHI

Common Problems in the Field Inspire the Next

» Last night the Job took too long to complete

» Application is crawling or slow

» Database response time is bad

» How to Balance the VSD’s

» How to Balance the Front End Ports

» IOSTAT showing Disk 1s 100% Busy

» TOSTAT showing the response time is 100 ms and file system is slow

> Etc...



What to ask the end user? HITACHI
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1. Brief Description and Timeline of the Performance Problem

Description. This is very important. Please remember, we do not know your server naming conventions ner which servers are connected tc which
ports. Please answer all these questions:

What are the customer's concerns?

What server(s) are affected (single or multiple)

What are the O87?

If the OS is Windows, specify the LUN-to-Drive Letter relationship.

Are you in a cluster configuration?

Which Ports, Host Storage Domains, LUNs, Array Groups, LDEVs, and/or Pools are having performance issues?

What types of applications are affected?

Is replication used - TC, TCA, UR, COW, SI?

Is there HDS external storage that could be affected by this problem? If yes, provide model-serial number and see Step 7.

CaAaNOO RN

Timeline. Sometimes performance is good at certain times of the day - and bad at other times. We need to know the exact times at which it was
good - as well as the exact times at which it was bad. Please answer all these questions:

Does the problem only occur at certain times or days of the week/month?
At what time(s) does the problem start?

At what time(s) does the problem go away?

Detail the exact timeline of all events before, during and after the event

PON=

Please be as specific as possible.



What to ask the end user ? — Cont.... HITACHI
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9. OS Performance Information

For UNIX hosts, we need:

* jostat
* vyxstat (if VxVM is used)
=+ 'sar -d' output at 15 sec interval for a couple of hours.
o Note: preferred iostat option for Solaris is: iostat -xnzC -Td 15
o z - Suppresses output for disks without I/O activity
o C - Includes a line summarising the I/O stats for each controller id

AIX 5.3 or above:

o jostat -dDmT interval iteration
o sar -du interval iteration

For Windows hosts, we need:

* Windows Performance Monitor data output of all objects of Physical Disk. The recommended way to do this is to install Performance \Wizard
1.1.3 to collect the Windows performance data. If you use this utility, select the default profile, which is called "Standard Perfmon".



Quick Health Check Table — applies to any escalation HITACHI
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Array Component Lower threshold Upper threshold

1. Cache Read Hit % 25% 75%
Write Pending % 30% 60%

2. FED IOPS NA NA
Xfer Rate ~800MB/s ~1000MB

3.VSD MBP Busy % 40% 70%
MP Busy % 40% 70%

4. Pool Pool Read Response Time NA NA

5. Raid Group RG Max Busy % 50% 70%

6. LDEV Response Time NA NA

7. Total IOPS Read + Write IOPS NA NA

Read + Write MBPS
Note: General purpose only. Actual mileage may vary.
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General guidelines captured HITACHI
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To find a bottleneck and its cause:

1.

oW

=

00

9.

Identify server and device files based on the application name or
database name.

Check the IO performance of the device files, especially the I/O response
time.

Determine whether the problem exists in a server, switch, or in storage.
Check the I/0 performance of the storage ports for the device files.

Check the I/0 performance of other servers connected to the same
storage ports.

Determine which server is affecting the performance of the storage ports.
Check the IO performance of the parity group for the LDEV.

Check the IO performance of other servers connected to the same parity
group.

Determine which server is affecting performance of the parity group.

10. Check the I/O performance of the switch ports connected to the server.

Note: General purpose only. Actual mileage may vary.



®Hitachi Data Systems HITACHI
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Tuning Manager

aanovite. Report Templates
Quick View

INNOVATE

© Hitachi Data Systems Corporation 2014. All rights reserved.
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Templates — Cont...

HITACHI
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7Hitachi Tuning Manager

Event Monitor

Agents | Reports | Bookmarks | .
Alarms | Services

[ Multiselact Update automatically

:";o Products

v @2 HealthCheck
- & rRaID

DAIHDS1200[SWVWO0153]
=@ DaiHDs1221[SVvwWO1532]
=8 oaiHDs1222[SWVWO153]

Environment Settings

>  HITACHI

Exit Help

rAgel'll's = DALHDS1I200[SVWO152]

Display Reports
Bind Alarm Table

Display Alarm Status
UnBind Alarm Table

Properties
Register Bookmark

Ewvent History

[ [T

Display Reports > Select Report

Tree type: Reports -

[ Multiselect

:’;o User Reports
» Ej ERCOT AMS2Z2000 Reports
» ) ERCOT Fabric Reports
- [ ERCOT WSP Reports
- @ 1. Cache
% Cache Read Hit %o
% Cache Usage %

% Max Write Pending Usage %o
@ 2. Front End Port
2 2. vSD Reports
2 4. RAID Group
LD EW
2 6. Subsystem Metrics
2 7. HDT Reports
2 8. TC/HUR Reports

f;o System Reports
» [ RAID

rFYyrvyyrvvw
n
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Templates — cont..

Event Monitor

Agents | Reports | Bookmarks |

- - Refrash |

Alarms | Services

[ Multiselect Update automatically

;’3_., Products

> Iﬂ@ HealthCheck
- @D rRAID

DA1HDS1200[SVWO153]
le-Ell paiHDs1221[SVvW0153]
le-Ell pailHDS1222[SVvW0153]

Enwvironment Settings

HITACHI

Inspire the Next

[Agenl’s > DALHDS1200[SVWO153]

Display Reports Display Alarm Status
Bind Alarm Table UnBind alarm Table

| 3
Properties Ewvent History|=
Register Bookmark

-

« | T

Display Reports > Select Report

Refresh

Tree type: Reports -
[ Multiselect

#.- User Reports
» @ ERCOT AMS2000 Reports
» [ ERCOT Fabric Reports
- [ ERCOT WSP Reports
v 2 1. cache
= [ 2. Front End Port
FED Details {Tabular)

Port IOFPS
Port Transfer

. WSD Reports
. RAID Group

2288

3

. Subsystem Metrics
. HDT Reports
. TC/HUR Reports

AVAVATAVAY]

rFYTyvyvvyw
xR s T R S

#.» System Reports

» B2 o

3

FED Port Details {Tabular)




Templates — Cont...
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~|_~"" Hitachi Tuning Manager

Event Monitor

Enwvironment Settings

Agents | Reports |
Alarms | Services

Bookmarks |

Refresh |

] Multiselect Update automatically

.;’;o Products
» IIEI-E’j HealthCheck
= & rRaID
~ DAIHDS1Z200[SWWO153]
=l pailHDS1221[SWvWO1532]
=l pailHDS1z22[SWvWO01532]

[ Agents > DA1HDS1200[SVWO0153] |

Display Reports
Bind Alarm Table

Display alarm Status
UnBind Alarm Table

Properties
Register Bookmark

Ewvent History

1T | 3

Display Reports > Select Report Refresh

Tree type:
] Multiselect

Reports -

;’;o User Reports
» E’j ERCOT AMS2Z2000 Reports
» 2! ERCOT Fabric Reports
- [ ERCOT WSP Reports
» 2! 1. Cache
» 2! 2. Front End Port
- [} 2. wSD Reports
Ea® vsSD Busy % by MPB
% WSD Busy %% by Processor ID
2 4. RAID Group
& 5. LDEW
Subsystem Metrics
[} 7. HDT Reports
2 8. TC/HUR Reports

.- System Reports
v (2 RAID

¥ ¥ rY¥rryrwy
g
g

B
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Templates — Cont... llpiin,

>  HITACHI

Event Monitor Enwvironment Settings Exit Help

? Hitachi Tuning Manager

.

Agents | Reports | Bookmarks | Refre,__,.|_|I| | Agents > DA1HDS1200[SVW0152] | =
Alarms | Saervices - - - -
===t === Display Reports Display Alarm Status Properties Ewvent Hlstory‘J
[ Multiselect Update automatically Bind Alarm Table UnBind &Alarm Table Register Bookmark

= Products « | (I} ] »

R
» =2 HealthCheck -~ [ ERCOT WSP Reports i
- &2 rRaiD v B2 1. cache

~ DA1HDS1200[SVWO0153] » [ 2. Front End Port
=&l oainDs1221[SWVWO1532] *» 2 3. vSD Reports

l>El DaiHDs1222[SWwW0153] €2 4. RAID Group b
% RAID Group {(Tabular)

RG Max Busy %o

RG Random Read IOPS

RG Random Read Transfer
RG Random Write IOPS

RG Random Write Transfer
RG Read Hit %%

RG Sequential Read IOPS

RG Sequential Read Transfer
RG Sequential Write IOPS

RG Sequential Write Transfer

1]

228400308340

» @ 5. LDEWV
r 2 6. Subsystem Metrics
» 2 7. HDT Reports
» 2 8. TC/HUR Reports
;’3_0 System Reports
» 2 RAID | &
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Templates — Cont...
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—|~~""Hitachi Tuning Manager

Event Monitor

Agents | Bookmarks |
Alarms |

[ Multiselect Update automatically

Reports |

r—— Refresh|

:.;o Products
v =D HealthCheck
- &) RAID
~ DA1HDS1Z00[SWVWO0153]
=€l pailHDS1221[SVvW0153]
=8l paiHDS1222[SWWO1532]

Enwvironment Settings

>  HITACHI

Excit Help

rAgenl's > DALHDS1I200[SVWOL1532]

Display Alarm Status
UnBind Alarm Table

Display Reports
Bind Alarm Table

Properties
Register Bookmark

Ewvent History

| 113

= [ ERCOT WSP Reports
» Ej 1. Cache
» 2 2. Front End Port
» 2! 2. WSD Reports
3 Ej 4. RAID Group
= & 5. LDEW
LDEW {Tabular)

LDEW Awverage Response Time

LDEW Random IOPS

LDEW Random Transfer
LDEW Read Hit %%

LDEWV Read IOPS

LDEW Read Response Time
LDEW Read Transfer

LDEW Sequential IOPS
LDEVW Sequential Transfer
LDEW Write IOPS

LDEW Write Response Time
LDEW Write Transfer

TOP 10 LDEW by Read IOPS
TOP 10 LDEW by Write IOPS
» 2 6. Subswstem Metrics

20235203202230308

LDEW Performance Summary Report

m
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Templates — Cont...

? Hitachi Tuning Manager

Event Monitor

Agents | Reports | Bookmarks |

Hlarms | Services

[ Multiselect Update automatically

Refresh |

:go Products
» 3@ HealthCheck
- e RAID

DAIHDS1Z200[SWVWO153]
=l oailHDs1221[SVWO153]
leEj cailHDs1zZZ2[SVWO153]
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rAgenl's = DALHDS1200[SVWO1532]

Display alarm Status Properties

UnBind alarm Table

Display Reports
Bind Alarm Table

Ewvent Histor

Register Bookmark

| [

Tree type:
1 Multiselect

Reports -

#.= User Reports

» Efl ERCOT AMSZ000 Reports
» E’j ERCOT Fabric Reports

- 2 ERCOT WSP Reports

r 2 1. Cache

» 2 2. Front End Port

» 2 3. vSD Reports

3 Ej 4. RAID Group

» 2 5. LDEW

- [[J 6. Subsystem Metrics
EBa Total 1OPS
Ea Total Read IOPS
% Total Read Transfer
% Total Transfer
EBa Total write IOPS
% Total Write Transfer

» 2 7. HDT Reports

» 2 8. TC/HUR Reports

#.= System Reports
» 2 RAID




26

Questions / Discussions

HITACHI
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Thank You
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