Best Practices with Dynamic Capacity

Mike Recker, Copilot Engineer
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 Problem definition

— How different operating systems recover file
space

e Tools avallable

e Compellent recommended software
e Test case scenario

« Recommend settings

 Resources

 Demonstration
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Overview

 Dynamic Capacity
— Allocate more virtual space than actual space
— Operates on a block level
— Has no file system knowledge
 Dynamic Capacity presents Volume(s) to OS
— OS determines where volume data is written

— Windows does not re-use free space on volume after
data has been deleted

o Specific Microsoft OS limitation
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compellent Non-Windows Environments

e Linux and Solaris
— Accurately report high watermarks

« Example

— Write 100 GB of data in Solaris -
— Delete 50 GB

— Write out another 25 GB .:-
— OS reports 75 GB

o Storage Center reports 100 GB of written data,
but the OS shows 75 GB

o Storage Center volume will not increase until
100+ GB of data mark Is passed of actual data
written
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* Windows will actually go out and grab new space
In the same scenario

« Example
— Write 100 GB of data in Windows
— Delete 50 GB
— Write another 25 GB
— OS reports 75 GB

 Windows OS allocates next available free space

— Compellent Reports 125 GB of written data
— Actual data is 75 GB

— Windows does not re-use free space on volume after
data has been deleted

100 GB
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Problem Solution

* Windows environments require a defragmentation
utility

e Microsoft’s Disk
Defragmenter
manager does not

re O rd e r th e S p aC e Estimated disk usage before defragmentation:
Estimated disk usage a Fter defragmentation:

on a windows
volume
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compellent Compellent GUI overview

* Full View of Pagepool with
VO I u m eS Lzable Dynamic Space (RAID 10 employed)
— Total space = raw space

— Usable space = raw space not
currently used

— Volumes are listed as different
colors in the Pie Chart

— Volume size listed below Pie
Chart

M Free Pages M Exchange Root 7] Rename 2 Joe Root
D ename Root [l Systemn

Fzchange Eoot: 100.10 GB
Total Bpace: 170.38 GB

Rename 2: 0.00 LB
[Isable Space: 7077 GB

Joe Root; 0.00 WIB
systetn Space 14.00 WB
renatne Root: 0.00 IE

Compellent Confidential, 7



C

compellent

Windows view vs. Compellent view

« Testcase
— Write 50 GB of data
— Delete 25 GB
— Write another 25 GB
— Windows does not re-use free space on volume after data has been deleted

Storage Center Windows Disk Defrag Tool
| . solaris8 test vol Root defrag test val Root [l System | Estimated dsk usags before EIE!Fragmentation:-—-
test wol Root: 256.00 MB N
Total Bpace: 32540 GB .
F52 Woll Root: 15.00 GB . ,
Usable Space: 213.00 GB @ New Yolume () Local Disk 199 GB 149 GB

solaris® test wol Root: 21.95 GB

systemn Space: 26.00 MEB
defras test wol Root: 75.08 GBE
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e Winternals Defrag
Manager ™

e Executive Software
V3.0Diskeeper™

e Raxco V9.0PerfectDisk™
« 0O&O Defrag V6

- &L p? Executive Software
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Winternals Defrag Manager

Defrag Manager: Product Overview

Defrag Manager 15 an advanced enterprise defragmenter that
delivers maximum data safety, exceptional performance, and
unmatched ease of use. Defrag Manager makes It easy to
defragment every Windows NT, 2000, ¥P, and Server 2003
computer on the network automatically, from a single
installation on your machine.
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compelent  Winternals view vs. Compellent view

e Test case
— Write 50 GB of data
— Delete 25 GB

— Run Winternals Defrag manager
— Write another 25 GB

Storage Center Windows Disk Defrag Tool
W Fiee Pages Wtestvol Root [ FS52 Woll Root [0 solarnis® test wvol Root
defrag winternal test Root ] System E Pre-defrag:
test wol Root: 256.00 IWB -—-
Total Space: 32540 GB .
F%2 Voll Raot: 15.00 GB Postdefag

UJzable Space: 238.08 5B
golariz® test wol Koot 21.95 GB
aystemn Space: 28 00 B

dEffElg winternal test Root: 50.08 GB B Faomentedfies W ContiguousFiles [ System Files

Sl olume (B Local Disk 199 149 Gf
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Best Practices

* Winternals re-orders space within windows

« MUST be run aggressively to be effective

— Once a month will not reorder space on volumes that have large amounts of
read/write/deletions of files

 May need to be run more than once to get space to re-order

— Initial run may only defragment files, continuous usage will reorder space
appropriately

Winternals Defrag Manager

TEFIrEd 2. 20,02 v S
1243/2004 2:24:42 P Success
12/3/2004 2:24:17 PM Success

E Pre-defrag:

Post-defrag:

. Fragmented Filez . Contiguous Files . System Files
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 To schedule defrag manager, MO= oy Manager
. . . . Eile Action  Mjew Help
account with admin rights Is - B B2 6
req U I red [ Console Root |

=- ':L Defrag Manager

o 2 Defrag Mana
i ﬁH' few Schedule, ., ‘ @ J ?
k |15

. . 0 B el e Schedules dete
* Right click on schedule, then left o

. “ ” ’ To start using [

C“Ck NeW SChedU|e Schedule il:l:nr?t

« Name the schedule and then

click “modify” to set the actual New Schedule Wizard x
fre q u e n Cy Of u S I n g th e Utl | Ity Eenggjjyettf:rg:hedule name, times, and account. [."};
X
Marme: [Compellent test
Diescription:
-
[~
Defragmentation zchedule:
1 Modiy.. |
[~
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Winternals Best Practices/Benefits

« MUST Dbe run aggressively to be effective
— Once a month will not consolidate free space

e File/Print servers

— With large amounts of written and deleted data will
benefit with increased performance

* Volumes with SQL/Exchange

— Logs will benefit from consolidation and not grow as
rapid

— NOT to be run on databases

— Databases have own Defrag utility
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Winternals Best Practices/Benefits

 CPU intensive
— Schedule to run off hours AND for a specific amount of
time
« Defragmentation time decreases with aggressive
scheduling

— First time may take hours, next schedule can decrease
to minutes depending on volume size
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Winternals Defrag manager settings

compellent
) . ew Schedule [2]=]
* Modify the schedule to business (=1
requ”’emen tS [1. At 30084 everyday,startlng‘lE.-"lD.-’ZDEi . =l
» Best practice for this is to —
schedule off-hours e
defragmentation (low server
usage time)
« Scheduler integrates in Active
Directory [ ]
« Scheduling allows for dalily, =
Weekly’ monthly CyC|e [1. ¢ 300 4M every day, stating 12/10/2004 |
* You can also schedule multiple
days within a week (example: — e
Wednesday/Saturday weekly Al
schedule set to run for a year)
e Schedule can be modified at N
any time Concs_|

Compellent Confidential, 17



C

serselien Winternals Scheduling

+ Scheduled the utility to run 2
— At 2:00 AM on the 1st of
every month
— Until June 10% of 2005

1. At 200 AM on day 1 of every manth, starting 12/10/2004 ;I Modify... |
. and ending 6/10/2005 ﬂ
— Can be set to run daily,
We e k | y ’ m O n t h |y O r O n b O Ot Uszer account Defrag Manager mins under when defragging:

Logkin  [F52
Mame |Dc-main
« Select an account that has Beoneioor  F22
Administrator privileges to run

I _F52 F52

the prOd UCt #}SUPFORT_398945a0 F52

M ame: IFS 2vadministrator
Pazzword: I xxxxxxxxxxxx
Canfirm: I xxxxxxxxxxx 1
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Winternals Defrag manager settings

. .
« Ready to run with a few settings Sem—

Specify the schedule name, times, and account.
Included

M ame: ICDmpeIIent test

D escription:

L]

D efragmentation schedule:

1. Ak 2:00 Abkd on day 1 of evern month, starting 121 0/2004
and ending 64102005

b

Uzer account Defrag Manager runs under when defragging:
IFS 2hSdrninistrator [

Help I = Back I Mext > I

. . up&.tion
 As asystem administrator / These sattings control the defragmentation process.

e n g I n ee r, Use the fOI |OW| n g Hawve the defragmentation process run at this prioribg::

0 Lo = Formal i High

Settl n gS I+ Show icon in client notification area when defragmenting

I Allowe non-admins o pause and stop defragmentation on client

I Stop defrag after IEI +l| howr=] IIII %ll minute(=]

I+ Agarezsively conzolidate free space

I+ Defragment volumes on different dizsks in parallel

I+ Defragment paging file and Fegistiy hives at the next boot after the schec

Help I = Back I P et > I C.
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¢ Defrag Manager optional settings

compellent

e Select which event you would
like to see In the System event
viewer

» Select which servers to defrag
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MNew Schedule Wizard

Logging
Log filez let pou views defrag results.

Sawve log filez in the following falder:

I‘ZI MNSTALLPATHZ: ML ogfiles*

Beszet I vgxpressionl Browze... I

v Delete old log files:
I =] i
Only keep lazt |4 =i log file[=] for each computer

v Sawe most recent log on client spstern bo:

IZS}lstemrootZ\S}lstemEZ\D frgrmar.log

Ewent Logging
Log the following events to the Application Ewvent Log:
I Schedule start T Computer defragmentation error
I Schedule finish success I Computer defragrmentation aborted
I Schedule finish eror

Help I < Back

LCancel I [:

Computers .)
The zchedule will defrag the computers you add here. . g

Mote: you can add computers here or finizh the schedule wizard and drag computers
from the Metwork or Active Directory nodes into the schedule vou've created.

: Select Computers for New Schedule

Look in: IWDFEKGFEDUF'N.-’-‘«ME

Mame | Type | Comrment

B F31 windows 2000 Server
H Fs2 windows 2003 Server
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Defragmentation Run Time - Sample

— Defrag runtime on a server with an 18 GB local partition
66% consumed
Run time approximately 20 minutes
Multiple small files
Second run took 2 minutes with normal file changes over a
week
- Defrag runtime on 200 GB Compellent Drive
e 25% consumed
o 225 GB large block files
 First run took 70 minutes
« Second run with minimal changes took 5 minutes
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Resources

* Winternals Informational links/whitepapers

— http://winternals.com/es/documentation/DefragmenterPerformance.
pdf
— http://winternals.com/es/solutions/defragnewfeatures.asp

e Contact information
— www.winternals.com

Compellent Confidential, 22


http://winternals.com/es/documentation/DefragmenterPerformance.pdf
http://winternals.com/es/documentation/DefragmenterPerformance.pdf
http://winternals.com/es/solutions/defragnewfeatures.asp
http://www.winternals.com/

	Best Practices with Dynamic Capacity
	Outline
	Overview
	Non-Windows Environments
	Windows Environments
	Problem Solution
	Compellent GUI overview
	Windows view vs. Compellent view
	Available Tools
	Winternals Defrag Manager
	Winternals view vs. Compellent view
	Winternals Best Practices
	Best Practices
	Winternals Scheduling
	Winternals Best Practices/Benefits
	Winternals Best Practices/Benefits
	Winternals Defrag manager settings
	Winternals Scheduling
	Winternals Defrag manager settings
	Defrag Manager optional settings
	Defragmentation Run Time - Sample
	Resources

