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1. What is SAN Simulator?

Large storage installations are extremely complex today and as storage capacities grow,
the complexity increases. One of the primary constraints which developers face is the
inability to test any SAN software against large, complex san environments for the want
of hardware resources. It might not always be practically feasible to own expensive IBM
and non-IBM SAN boxes just to test out the software. This creates unenviable situation
where the SAN boxes have to be timeshared across geographically distributed teams for
testing and development. The SAN Simulator simulates a SAN environment through
software. The simulator allows the user to create a SAN configuration, add devices to the
SAN and create arbitrary connections between devices. Since most of devices today
expose their services through a CIMOM, the simulator creates CIM instances based on
user specifications. The simulator generates various profiles like fabric, array, and disk
profiles in temporal fashion. Simulator can also take snapshot of existing real live
CIMOMs and replay back as required. Thus simulator can simulate a device using either

of the following two mechanisms:

1. Snapshot based simulation

2. Configuration based simulation
SAN Simulator can help!

1. Don't have IBM or Non-IBM Hardware for development and test of SRM
Applications

2. Slow access to non-IBM SAN Devices at SNIA Lab

3. Slow access to SAN Devices in lab across the world

4. What-if-analysis before you plan to extend or reconfigure your SAN
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2. Prerequisites

Check following pre-requisites before you start the simulator installation.
1. JAVA version 1.5
a. on all the machines which will be hosting device CIMOMs
b. on the machine which will be used to run the setup wizard
2. DB2 [preferably version 8.1 or above]

a. on the machine(s) which will be running CIMOMs

Notes:
1. Even though written in JAVA, SAN Simulator is currently tested only on windows
XP and windows 2003 machines.

2. One db2 database instance can hold data repository for multiple CIMOMs.

Following example explains a very simple setup created using SAN simulator to simulate
SAN having 1 DS6k, 1 DS8k and 2 brocade switches.

Machine1: Hosts brocade CIMOM on 5988
Machine2: Hosts DS8k CIMOM on port 5988
Machines: Hosts DS6k CIMOM on port 5988
Machine4: used to run SetupWizard
[SetupWizard can be run from any machine for following two purposes:
a. To setup connectivity between simulated devices
b. To generate simulated device data in db2 using snapshot based or
configuration based simulation.
But practically SetupWizard will be run on all the machines to setup the device CIMOMs.

So every machine described above needs SAN Simulator setup copied onto it.]
Machine 1, 2 and 3 require JAVA and DB2 installed. Machine 4 does not require DB2.
You may want to skip the machine4 from above setup and same functionality can be

achieved form any of the other 3 machines. Thus you need to design your setup as per

your requirements, workloads and machine configurations.
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3. Create SIMDB in DB2

SIMDB is the datbase which is meant for storing simulated device information. So before
you can start using SetupWizard to simulated SAN, you should be ready with SIMDB in
DBa.

SIMDB has the schema SIM which contains four tables namely:

CIMOM_INFO: Used to sore CIMOM information

NS_INFO : Used to store Namespace information

CIM__CLASS : Used to store CIM classes of simulated device

CIM_DATA : Used to store all CIM instances

CIM_ASC : Used to store association information between instances

If you are not ready with SIMDB in your DB2 installations, then follow these
steps:
1) Log on the machine, where you have DB2 installed and want to store simulated
information, with the db2 administrative priviledges.
2) Extract the SAN Simulator setup wizard zip file and go to the folder named
dbUtility.
3) Run CreateDatabase.bat

This procedure needs to be followed on all the machines which will be hosting a
simulated device CIMOM.
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Simulate a device CIMOM

3.1. Snapshot based simulation

Snapshot based simulation is device agnostic and user can ideally simulate any CIM
compliant device using snapshot based simulation approach.

Note: Snapshot of live CIMOM can take a long period of time. It can range from few
minutes to few hours. Time to snapshot a live CIMOM is dependent upon

a) Configuration of live CIMOM (number of CIM instances)

b) Network latency

¢) Load on the live CIMOM

Following steps show how to simulate a device by taking a snapshot of a real live CIMOM

of the device.
1. Start the simulator using setup.bat script. Select ‘Simulate Device’.

|£;| SAN Simulator Setup Wizard E]@

Pl I S 'Eéselem your setup action

“ “Simulate Device” will allow you to simulate any CIM compliant device. "Simulate
: Connection” will connect two simulatedilive SAN devices..

{3 Simulate Connection

Mext ] [ Cancel
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2. Select interactive mode setup with snapshot based simulation
type. |
£/ SAN Simulator Setup Wizard =Jokd

b

‘;;," Please select the mode of Setup

Experts can choose a "“Mon-imteractive mode” where user can give all the inputs through a

single file.
- ltis recommended that new users choose “Interactive mode” .

Setup Mode

() Mon-interactive Mode

(%) Interactive Mode

Simulation Type

Select Option Snapshot-based 152

(oo ) [ new ] [ comee ]

3. Enter the database details which will store the data repository of the simulated
device. If local database is used and current logged in user has admin permissions on
the database, then username and password fields can be left blank. Currently
database name has to be SIMDB.
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| %/ SAN Simulator Setup Wizard M=)
Enter the database details

Iflocal database is used and current logaed in user has admin permissions on the
database, then "User Mame’ and "‘Password’ fields can be left blank.
You can testthe connection to the database using “Test DB Connection” button.

.

Password | |

[ Test DB Connection

I_Elack ] [ Mext ] [ Cancel

4. Enter the real CIMOM information of the device you want to snapshot. You may
want to select to create a new mof files provided your device is not in our supported
device list for configuration based simulation [3.2.1]. If you choose to create the new
mof files, please make sure the directory you wish to create mofs in is empty.
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[Enter the live CIMOM information

_ |You can kest the connection ko the CIMOM using the "Test CIMOM Connect” button,

Host TP 1234 |
Part EE
| User Name admin |
Password sesee |

Interop Mamespace |Irnntj‘ibm |

Pratocal | http El

| Test cMOM Connection |

Create new MOF file for this device CIMOM

Directary path for MOF destination: |C:’|,I:estmcul: |E Browse i

| Back | [ met || cancel |

5. On the next screen as soon as ‘Create New CIMOM’ is chosen, user gets a new
window to choose the port number as shown. Currently only port number 5988 is
supported.
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[fyou are afirsttime user ofthe "SAN Simulator’, we recommend you should select all the
options. .
Custamize Setup

-,

Input @
Direckary path of insk

[ Start GIMOM and @ Enter Park number For CIMOM Eo run
d an -
59838

Create Mew CIM

Directary path for CI

Directory path of MOl [ ok ] [ Cancel

[ 1 Generate Configuration/Snapshot based simulation data

Back ] ’ Mexk ] ’ Cancel

6. On the same screen mentioned above, choose all the options that you want
execute.

If you already have a cimom compiled with mof files of the device being snapshotted,
you may choose to deselect the option ‘Create New CIMOM’ and ‘Start CIMOM and
Compile MOF files’.

If you have a cimom created but no mof files compiled in it, then select ‘Start CIMOM
and Compile MOF files’ but deselect ‘Create New CIMOM’ option. You will have to give
the directory path of the cimom for the option titled ‘Start CIMOM and compile MOF
files’.

If you selected to create new mof files in the step 4, please give the same path
mentioned in step 4 for mof file directory destination. If you are trying to snapshot the
device which we already support using configuration based simulation, you will get
readymade mof files in SetupWizard\SAN_Mof\. Please select the appropriate directory
inside the SAN _Mof folder.

You may also select the option of only generating the data if you require doing so. It
will only generate required data in SIMDB using snapshot/config based option.
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£ SAN Simulator Setup Wizard [g 53

Create Mew CIMOM

Directory path of installed CIMOM; C:\&kCimam

Skart CIMOM and Compile MOF files
Directory path Far CIMOM destination:

Directory path of MOF Files to compile: C:\kestmaf

izenerate Configuration/Snapshaot based simulation datg

| Back | [ mext || cancel |

7. Now you will get a confirmation screen. Please confirm all the inputs provided. If
you want to modify any of the inputs, you may go back and modify it. Then press
Setup.

3.2. Configuration based simulation

3.2.1. Supported Devices

We currently support following devices using configuration based simulation:
DS4000 [CIMOM version 9.16.G0.06],

DS6000 [CIMOM version 5.1.0.40],

DS8000 [CIMOM version 5.1.0.40],

Brocade Switches [CIMOM version 110.4.0a]

3.2.2. Steps

Follow the below mentioned steps for simulating the device using configuration based
approach.
1. Start the simulator using setup.bat script. Select ‘Simulate Device’.
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Select your setup action

|“Simulate Device’ will allow you to simulate any CIM compliant device. “Simulate
Connection” will connect two simulatedilive SAN devices..

~Simulation Opkion

{3 Simulate Connection

[ mext | [ cancel |

2. Select interactive mode setup with configuration based simulation type.
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Please select the mode of Setup

|Experts can choose a “Non-interactive mode” where user can give all the inputs through a
single file.
Itis recommended that new users choose “Interactive mode”
~Satup Mode

{1 Mon-interactive Mode

(%) Interactive Mode

~Simulation Type

Select Option

(o) (Come ] (s

3. Choose the device to be simulated from the drop down menus.
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Device Selection Option

{7 Switch Brocade_110.4.0a

Ostore [T
L,f!k (O Server | IBM ADNot Suppa..

() Others IBM Tape Library

[ ek J [ mwee ][ cancel ]

4. Enter the database details which will store the data repository of the simulated
device. If local database is used and current logged in user has admin permissions on
the database, then username and password fields can be left blank. Currently
database name has to be SIMDB.
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TSR Simatator Sotan Woard =Jokd

Enter the database details

If local database is used and current logoed in user has admin permissions on the
" |database, then ‘Wser Mame’ and "‘Password’ fields can be left blank.
\[You can test the connection to the database using “Test DB Connection” button.

Host LRL ilncalhnst |

| Databse name ESIMDE! |

2 User ID | |

k/ -‘\. Password | |

[ Test DB Connection

’ Back ]E Mexk J’ Cancel ]

5. Specify the configuration file name and path now. All the default configuration
files reside in conf directory. You will be presented with the default file path
automatically. You have to select the config file as per your device requirement. You
can also edit these config files, if you want to change the configuration of the device
from the default one.
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|/ SAN Simulator Setup Wizard =0kl
i ~ [Configuration-based Simulation

i Please specify the path of Configuration File

CunﬁguraﬁnnFHePath;cnnﬂDS4K+equWemenLcnnﬁg | Browse

[ Back ] E Mexk ﬂ [ Cancel ]

Following is an example DS6k config file.
#Name of storage system
STORAGE_SYSTEM=DS6K
#Number of storage system
NUMBER_OF_STORAGE_SYSTEM=1
# Number of processor in the system
NUMBER_OF_PROCESSOR=2
# Number of ports
NUMBER_OF_PORTS=8
# Total number of storage pools
NUMBER_OF_POOLS=2
# Total number of volumes
NUMBER_OF_VOLUMES=4
# Total number of disk/ extents
NUMBER_OF_EXTENTS=4
# Mapping between pool and extents, number of extents for each
pool,
# in given each pool has 1 extent, hence value is 1 1.
# (the values should be space -.eparated)
MAPPING_DISK_TO_POOL=2 2
# Mapping between pool and -.eparat, number of .eparat for
# each pool, in given each pool has 1 volume, hence value is 1 1.
# (the values should be space -.eparated)
MAPPING_POOL_TO_VOLUME=2 2

6. You will get the screen to customize your setup same as in steps 5 and 6 of 3.1.

Please choose the appropriate options as described in steps 5 and 6 of 3.1.
Here directory path for mof files will be automatically displayed.
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|£| SAN Simulator Setup Wizard E]@@

i ':Ch.nnse your custom sétup upt.iuns

. Ifyou are afirsttime user of the “SAM Simulator, we recommend you should select all the
options. .
Cusktomize Setup

Create Mew CIMOM

Directary path of installed CIMOM: C:lkest3

Start CIMOM and Compile MOF files
Directary path for CIMOM destination:

Direckary path of MOF files ko compile: SAM_MafiDS4E

Generate Configuration/Snapshot based simulation data

e pE— e

7. Now you will get a confirmation screen. Please confirm all the inputs provided. If
you want to modify any of the inputs, you may go back and modify it. Then press
Setup.

3.3. Support for Multiple devices in the same
SIMDB

Using SAN Simulator we can generate data for multiple devices in the same SIMDB. We
can have multiple DS4K’s, DS6K’s, DS8K’s and Brocade in the same database. In case of
configuration based simulation of storage boxes (DS4k, DS6k, DS8k), for simulating ‘n’
devices we need to run the setup Wizard ‘n’ times. In case of configuration based
simulation of brocade switches, you can specify multiple numbers of switches in the
same configuration file, so you need not run the setup wizard multiple times to generate

multiple switches in the same SIMDB.

When using the configuration based simulation option, one can change the configuration

of the device to be simulated as required (by changing the conf file in the conf folder).
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4. Correlate Devices

Currently SAN Simulator supports correlation of following types

a.) Switchi1 — Switch2 (Switch1 and Switch2 need to be from the same fabric)

b.) Storagebox — Switch
In both the above cases, additional classes are required to be added on the switch
CIMOM. So user needs to provide SIMDB information where Switch data repository is
kept. Also regarding storagebox user can specify either SIMDB access details or
simulated CIMOM access details.

4.1. Switch to Switch Connectivity

Following steps explain how to connect two switches to each other.

1. Start SAN Simulator using setup.bat. Select ‘Simulate Connection’ .
|£:] SAN Simulator Setup Wizard E]@

‘ g ;Selem your setup action

@ -Z_:.Z'Simulate Device” will allow you to simulate any CIM compliant device. “Simulate
f i Connection” will connect two simulatedilive SAN devices..

Simulation Cpkion

m {3 Simulate Device

e || (%) Simulate Connectior:

Mext ] [ Cancel

Bt ke e

2. Choose Connect option as ‘switch to switch connection’
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~iConneck Opkion
(@ Switeh To Switch Connection | Use Database £ evirack Swikch Port nformatien | v |
{:} Switch To Storage Connection |Llse Database bo exkract Storage Port Information b |
Siwitch To Host Connection |Llse Diatabase to exkract Storage Port Information 3 |
[ Back J | met | [ concel |
3. Enter database details for the simulated switch cimom

Page 19 of 30 SAN Simulator User Guide



Enter the database details For Simulated Switch

flocal datahase is used and current logaed in user has admin permissions an the
datahase, then "User Mame’ and "‘Passwaord’ fields can he left blank.
ou can testthe connection to the database using *Test DB Connection” hutton.

DE Inpuks

DB URL

DE Mame

Lset Marne

Password

|I|:u:alh|:|st

'SIMDE

[ Test DB Connection ]

o] |

Mk l [ Cancel ]

4. Select the fabric name, source and destination switches from it.
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5.

Source Fabric

Connect Switch

- Device Conneckion

|1000006069101F94 [+ |  Destination Fabric | ooooneocoinian |

| SimulatorSwitch_S1 TargetDevice  |SimulatorSwitch_ 14 | v

[ ek | [ mext | [ conce |

Select the ports of the switches that you want to connect to each other. Then

press ‘Connect’
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2] SAN Simulator Setup Wizard mEx|

Please specify Port Connections between devices

SwitchPorts [~ Other DevicePart

8 (2007016369102741) |~ 5 (2004006069102741) | A

2 (2001016362102741) & (2005006062102741)

1 (2000016369102741) 2 (2001006069102741)

7 (2006016369102741) 7 (2006006069102741)
4 (2003016369102741) [ | 3 (2002006069102741) [ |

%] £ ] 2]

Port Connections

5 (2004016369102741) > 1 (2000006069102741)
3 (2002016369102741) > 8 (2007006069102741)

| Back || commet | | cancel |

4.2. Switch to Storage Connectivity

Following steps explain how to connect a switch to a storage box.

1. Start SAN Simulator using setup.bat. Select ‘Simulate Connection’
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T2/ SAN Snulator Setup Wizard | =%)

A

Select your setup action

“Simulate Device” will allow you to simulate any CIM compliant device. “Simulate
Connection” will connect two simulatedilive SAN devices..

Simulation Cpkion

{3 Simulate Device

pr— r—

2. In connect option choose ‘Switch to Storage Connection’. To extract storage port
information, two options have been provided. a.) Using storage box’s SIMDB b.)
Using storage box’s simulated cimom. You can choose either of options. If you choose
option b.), then the cimom should be running.
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~Conneck Cpkion

() Switch To Switch Connection |Llse Database bo extract Swikch Port Infarmation v |

{E} Switch To Storage Connection IJse Database to extract Storage Port Information b

|se Dakabase to extract Storage Port Information

""" Afwa || (O awkdviatist Comnecton |Use CIMOM to extract Storage Port Information |

(oo ) [new ] [ concel ]

3. Enter DB details for the simulated switch
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E Enter the database details For Simulated Switch

[flocal database is used and current logaed in user has admin permissions on the
datahase, then "User Mame’ and "Passward’ fields can be left hlank.
[You can testthe connection to the database using “Test DB Connection” button.

DE Inpukts

DE URL localhost |
DE Narme SIMDB |
User Mame | |
Password | |

[ Test DB Connection ]

[ Back ] [ Mexk ] [ Cancel

4, Here either a.) or b.) screens will be seen based on the input in step 2.
a.) Enter DB details for simulated storage box
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& SAN Simulator Setup Wizard m

Enter the database details For Simulated Target Device

Iflocal database is used and current logoed in user has admin permissions on the
datahase, then "User Kame’ and "Fassword” fields can be left blank.
You can testthe connection to the database using “Test DB Connection” button.

DB Inputs

DB URL lacalhost 1
DE Name 'SIMDE |
Lser Mame | |

b‘(h Password | |

[ Test DB Connection ]

| Back | [ met || cancel

b.) Enter CIMOM details for simulated storage box
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- CIMOM Inputs

Host URL 110.10.10.1 |

Part 5988 |

User Name \admin |

Password seves |

NameSpace [rootfibm |

Pratocol hetp v
[__Test cimon Connection_|

| Back || net || cancel |

5. Select the Switch and the storage device you want to connect.
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- Device Connection

Source Fabric |1000006069101F94 [+ |  Destination Fabric | oonooaoec 00 o

Connect Switch | SimulatorSwitch_51 Target Device  Simulatediol  [v]

[ ek | [ mext || concel |

6. Select the ports you want to connect and press ‘Connect’
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—SwitchPorts

~Qther DevicePart

5 (2007016369102741) [~ S (2004006069102741) [
2 (2001016362102741) & (2005006062102741)

1 (2000016369102741) 2 (2001006069102741)| =

7 (2006016369102741) 7 (2006006069102741)

4 (2003016369102741) [ | 3 (2002006062102741)
Bl || & Bl

~Port Connections

5 (2004016369102741) > 1 (2000006069102741)
3 (2002016369102741) > 8 (2007006069102741)

| Back | [ comea | [ cancel |
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5. Discover devices and correlation

For discovery of devices, you can use any CIM Client or CIM Explorer/Browser (e.g.
SBLIM ECUTE) or CIM compliant Storage Resource Manager Suites (e.g. Eclipse Aperi
SRM).

Following are the interop namespaces of the supported devices that simulated CIMOMs

use. All simulated CIMOM s run using http protocol and port 5988.

DS6000 : /root/ibm
DS8000: /root/ibm
DS4000: /interop
Brocade: /interop

Tape: /root/ibm

Page 30 of 30 SAN Simulator User Guide



