APPENDIX A: SUPPORTING FILES

The following table details the content of the Supporting Files provided as part of this Full Disclosure

Report.

File Name

Description

Location

/SPC1_RESULTS

Data reduction worksheets

root

/ISPC1_RESULTS

/SPC1 RESULTS

/ISPC1_RESULTS

/SPC1_RESULTS

/ISPC1_RESULTS

/SPC1 RESULTS

/ISPC1_RESULTS

/ISPC1_RESULTS

/SPC1_RESULTS

/C_Tuning Tuning parameters and options root
Tuning was done using CLI (see Appendix C)
/D_Creation Storage configuration creation root
DS4200 volume map.sh Create Disk Groups, Volumes and Mapping D Creation
/E_Inventory Configuration inventory root
/DS4200 BEFORE log 0712 Configuration before the run E_Inventory
/DS4200 AFTER log 0712 Configuration after the run E_Inventory
/[F_Generator Workload generator root

SPC1l.asu

ASU configuration file

F Generator

basic full run 4200 0712.bat

Execute all test phases exclude PERSIST 2

F Generator

APPENDIX B: THIRD PARTY QUOTATION

All components are directly available through the Test Sponsor.

APPENDIX C: TUNING PARAMETERS AND OPTIONS

The standard DS4200 Controller CLI was used to apply the necessary tuning parameters for the test.

1. You first must create a user account with the proper privileges to enable the tuning.




2. To do that, login with the manage user account and run the following command:
create user roles diagnostic interfaces wbi,cli,ftp type diagnostic new_user

enove ThinkSystem DS4200

vetem Name: Uninitialized Name

vetem Location: Uninitialized Location
Version: GI250R00&6-02

create user roles diagnostic 1 cli,wbi,ftp type diagnostic new_user
nter neWw password: *#vdddddk
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—enter new password: ®¥®eEEsws
uccess: Command completed successfully. (new user) he new user was created.
017-06-1 10:54:15)
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3. Once you have created the user you must login with that user account
4. Then run the following command:
set advanced-settings random-io-performance-optimization enabled

Syvstem Location: Uninitiali Location

Version: GIZ250R00&-02

create user roles diagnostic interfaces cli,wbi,ftp type diagnost

nter new password: *%¥&&kkis

nter new password: #&¥*&sdssd

Command completed successfully. (new u ) he new user was created.
17-06-14 10:54:15)
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enovo ThinkSystem D54200
vatem Name: Uninitialized Name
vatem Location: Uninitialized Location
Version: GI250R00&-02
set advanced-settings random-io-performance-optimization enabled
nabling random-io-performance-optimization will alter cache configuration for b
tter performance under specific random I/0 workloads. It is not recommended for
use and should be enabled only under the direction of technical support
personnel.
Are you sure you want to continue? (yv/n) yl

Disable disk groups background scrub command:
set advanced-settings background-scrub disabled




APPENDIX D: STORAGE CONFIGURATION CREATION

Storage groups and volumes are created using the following script (DS4200_volume_map . sh):

ssh manage®10.243.177.182 "add disk-group disks 0.0,0.1:0.2,0.3:0.4,0.5 level
raidl0 pool a type virtual; add disk-group disks 0.6,0.7:0.8,0.9:0.10,0.11 level
raidl0 pool b type virtual; create volume pool a size 510GB ASU1-A; create volume
pool a size 510GB ASU2-A; create volume pool a size 114GB ASU3-A; create volume
pool b size 510GB ASUl1-B; create volume pool b size 510GB ASU2-B; create volume
pool b size 114GB ASU3-B; map volume lun 10 ports AO ASU1-A; map volume lun 11
ports A0 ASU2-A; map volume lun 12 ports A0 ASU3-A; map volume lun 13 ports BO
ASU1-B; map volume lun 14 ports BO ASU2-B; map volume lun 15 ports BO ASU3-B"

1. The add disk group commands are used to create 2 pools with a single disk group per pool
add disk-group disks 0.0,0.1:0.2,0.3:0.4,0.5 level raidlO pool a type virtual
add disk-group disks 0.6,0.7:0.8,0.9:0.10,0.11 level raidlO pool b type virtual
2. Each Disk group is configured with (6) 400GB SSDs in a RAID 10 layout
3. The create volume commands are used to assign (3) volumes to each of the disk groups configured in step 1
create volume pool a size 510GB ASUl-A
create volume pool size 510GB ASU2-A
create volume pool size 114GB ASU3-A
create volume pool size 510GB ASUl1l-B
create volume pool size 510GB ASU2-B
create volume pool size 114GB ASU3-B
4. The volumes are then mapped to either the A0 or BO SAS port in the final 6 commands.
map volume lun 10 ports AO ASU1l-A
map volume lun 11 ports A0 ASU2-A
map volume lun 12 ports AO ASU3-A
map volume lun 13 ports BO ASU1-B
map volume lun 14 ports BO ASU2-B
map volume lun 15 ports BO ASU3-B
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The Host will see the Disks after mapping. Make the disks online and initialized.

Next, use Windows Disk Management to create the striped ASU volumes.

1and 4 10 and 13 ASU-1
2 and 5 11 and 14 ASU-2 J:
3and 6 12 and 15 ASU-3 K:

1. Start Disk Management
2. Rightclick on Disk 1, and select New Striped Volume...



Disk Management

Yolume Lavout | Tvpe File System | Status Capacit Free Space | % Free | Faulk Tolerance | Cwerhead
[ Simple  Basic MTFS Healthy (Boot, .., 185,23 GE 154,37 GBE 83 % Mo 0%
CwSyskem Reserved  Simple  Basic MTFS Healthy (Swske,.. 100 MEB 72 MB T2 %Y [§a] 0%

_Disk 1 |

Basic

474,97 GB 474,97 GB

Online Unallocated

Mew Simple Volume, . !
l . Mew Spanned Yolume. ..
I'J.D'Sk 2 ——  Mew Striped Yolume. ..

Basic

474,97 5B 474.97 GB Mew Mirrored Yolume., .

Online Unallocated Mew RAID-5 Wolume. ..

Properties
aDisk 3 ________| —
Basic =P |
106,17 GB 106,17 5B
nline Unallocated

L_siDisk 4 I

Basic
474,97 GB 474,97 GB
nline Unallocated

L_sDisk § I

Basic
474,97 GB 474,97 GB ]
nline Unallocated

3. Wizard pops up. Select Next

Welcome to the New Striped Volume
Wizard =

Thiz wizard helps you create stiped volumes on digks.

A striped volume stores data in stripes on bwo or more disks. A
striped volume gives you faster access ta your datathan a
simple or spanned volume,

To continue, click Nest.

< Back I Mext » I Cancel |

LDisk 5 I
Basic

4. On New Striped Volume window, highlight Disk 4 and click on Add>
5. Disk 1 and Disk 4 in the selected area, click Next



Disk Management

Yalume Lavout | Twpe File Systern | Status apacit Free Space | % Free | Fault
B New Striped Yolume I% Mo
=] ) Mo

Select Disks
- You ean select the disks and et the disk size for this volume. -

(4 I

B.

4 Select the disks you want to use, and then click Add.

o
L Ayailable: Selected: —

c 0 | —

E: Disk 3 108713 M — Disk. 4 4863639 MB

o Disk 5 486363 MB ¢ Remove |

Disk & 108713 MB
L < Remove All | _—

= [E—

Ei

1 Total wolume size in megabytes [MEB]: 972738

(0]

b aximum available space in ME: 486369
— Select the amount of space in MB: 486363 = et

e f i | = —

B.

e

@ < Back. T Hewt s Y Cancel I

L_uDisk 5 I

Eiasic

474,97 GB 474,97 GB

Online Unallocated

6. Click Assign the following drive letter, select I, then Next

Disk Management ‘olume List + Graphical
olume Lavout | Type File System | Status Capacik: Free Space | % Free
[=4 New Striped ¥olume E3 |;,f°
—= o
Aszign Dnve Letter or Path
I For easier access, you can assign a drive letter or dive path to your wolume. S
c |
E.
¥
o]
I % fssion the following drive letter: IM 'l —
= 5 5
B " Mount in the follawing empty NTFS folder: !
L3 Browse,.. |
o]
" Do not assign a dive lstter or diive path -
E -
E.
11
o}
E -
E.
¥
o)
< Back Mest » Cancel

7. On Format Volume window, select Do not format this volume, then Next



Disk Management

Yolume Layout | Type File: System | Status Zapacit: Free Space | % Fre
= New Striped Yolume E
= fa

Format ¥olume
— T stare data on thiz volume, you rmust farmat it first, =
C ||

E.

& Choose whether you want to farmat this volume, and if so. what settings you want to use.

o)
|| & Do not format this volume —

L " Format this volume with the following settings: !

E.

L3 File: systerm: INTFS j

o]

Alloeation unit zize; IDefauIt j
L Yalume label |N e Yolume |
E.
i ¥ Ferfarm & quick format
o = Enahle file and folder compression
E -

E.

&

o}

< Back Mext > Cancel
: -

Wolume Layouk | Type File Syskem | Status Capacit Free Space | % Fre
Bl strpedvobume ——___ EI
I'.IO
Completing the New Striped
Volume Wizard =
Tou have succeszsiully completed the \Wizard.
'ou zelected the following settings: L
Yolurne tppe; Stiped i
Digk s selected: Disk 1, Disk 4 =
Yolume size; 972738 MB
Diivve letter or path: 1
File zpstem: Mone
Allocation unit zize: Default
.
To cloge this wizard, click Finish.
.
< Back I Finizh I Canicel |
: =

9. Disk Management confirmation, click Yes

iscriptio | Basic 1

[H Disk Management
M
an
The operation vou selecked will convert the selected basic diskis)
! % todynamic disk(s}. If you convert the diskis) to dynamic, you wil

5 ~ nok be able to start installed operating systems from any volume
n an the disk(s) (except the current book volume), Are you sure vou
wank to continue?

Online ‘ Unallocated

10. Microsoft Windows asking to format disk, click Cancel



ws L K
| eDisk 1 |
I =

_plc.z D niarnic (I:)

LY 474,97 G 474.97 GB RAW

WP Cnline Healkhy

sker

“vear

L B Microsoft Windows E g

ipk

You need to format the disk in drive I: before you can use it.

Do wou want ko Format it?

er
JEr Format disk I Cancel |

|
L_=Disk 4 [

Dy'niarnic (I:)
474.97 GB 474,97 GB RAW
Ornling Healkhy

11. Repeat steps 2 - 10 for drives J: and K:
12. After all three logical volumes have been created, Disk Management will look as this:

E. server Manager = =] E3

File  Acktion ‘iew Help
Actions
Disk Management &

e HEEEIR S
% Server Manager (WIN- JVERERT BRI

i‘ Roles

Yolume List + Graphical

= Yolume Lavout Tvpe File Swstem | Status Capacit: Free Space | % Free | Fault Talerance | Ovethead | =
Features 3y’ ile System
[ 7 Diagnostics (L) Striped  Dynamic  RAW Healthy 949,94 GE 949,94 GB  100% Mo 0% J Mare Actions N
Event Viewer || =2 () Striped  Dynamic  RAW Healthy 949.94 GB 949.94GB  100% Mo 0%
@ Performance | |— (K Striped Dynamic  RAW Healthy Z212.33GE Z212.33GE  100% Mo 0% ﬂ
=4 Device Manage d-
7t Configuration apisk 1 I ——
= Skorage Dynarmic ()
@ Windows Serve | 474,97 GB 474,97 GB RAW
i=% Disk Manageme Gl Healthy
apisk 2 I —
Dynaric (1)
474,97 B 474,97 GB RAW
Orline Healthy
—upisk 3
Crymarnic K
106.17 GB 106,17 GB RAW
Online Healthy
_uDisk 4
Crymarnic [§5]
474.97 GB 474,97 GB RAW
Online Healthy
L_uDisk 5
Dynarnic (K |
106,17 GB 106,17 GB RAW
Online Healthy
_uDisk &
Drymarnic (1)
474.97 GB 474,97 GB RAW
Online Healthy 4
< | d B Unallocated ] Primary partition [l Striped volume ﬂ

APPENDIX E: CONFIGURATION INVENTORY

The Test Storage Configuration was collected before and after the test phases. The CLI commands were used.

# show system
# show controllers

# show versions detail




# show ports

# show disks encl

# show volumes detail

# show disk-groups

The outputs of the commands were in the log files:
/DS4200_BEFORE_log 0712 Before the test

/DS4200_AFTER _log_0712 After the test

APPENDIX F: WORKLOAD GENERATOR

The ASU Definition file is included in the Supporting Files.

SPCl.asu

OFFSET=0
SI1ZE=0

ASU=1
DEVICE=\\.\i:
ASU=2
DEVICE=\\.\j:
ASU=3
DEVICE=\\.\K:

The full-run of the test used the script basic_full_run_4200_0712 _bat and manually invoke the PERSIST_2 after
the TSC was restarted.

basic_full _run_ 4200 0712.bat

set I10PS=100000

set INIT_I0PS=600

set PERSIST_I0PS=25000

set OUTPUT=full_run_output_S4200 0712
set STORAGE=SPC1.asu

set SPCl=spcl v3.0.2

%SPC1% -run SPC1_INIT -output %OUTPUT% -iops %INIT_IOPS% -storage %STORAGE%
%SPC1% -run SPCl1_VERIFY -output %OUTPUT% -iops 100 -storage %STORAGE%
%SPC1% -run SPC1_METRICS -output %OUTPUT% -i1ops %I0PS% -storage %STORAGE%
%SPC1% -run SPC1_VERIFY -output %OUTPUT% -iops 100 -storage %STORAGE%

%SPC1% -run SPC1l PERSIST 1 -output %OUTPUT% -iops %PERSIST 10PS% -storage %STORAGE%
echo "Now Restart the TSC and run:"

echo ""4200run > _\SPC1 v3.0.2 -run SPC1_PERSIST_2 -output full_run_output_S4200_0712
-1ops 25000 -storage SPCl.asu*

Manually invoke PERSIST_2:

\SPC1_v3.0.2 -run SPC1_PERSIST_2 -output full_run_output_S4200 0712 -iops 25000 -
storage SPCl.asu



