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Sun StorEdge

Availability Suite Software

— Maximizing Read-Only Volume
Access

The Sun StorEdge™ Awvailability Suite Software includes the point-in-time copy
software and the remote mirror software. These software features affect the
performance of storage volumes under their control.

This best practice document provides a procedure for limiting the impact of the Sun
StorEdge Availability Suite Software on a volume in a storage configuration that
includes the remote mirror software and the point-in-time copy software. Included
in this document is an operational procedure for limiting the impact of the point-in-
time copy software, the details of how data integrity was verified after running the
procedure, and a code example.

This document is also applicable to installations that include the Sun StorEdge
Instant Image 3.0.x software (corresponds to the point-in-time copy software) and
the Sun StorEdge Network Data Replicator (SNDR software) 3.0.x software
(corresponds to the remote mirror software).

Note — This best practice is applicable only if the application uses the shadow
volume in a read-only fashion.




Point-in-Time Copy Software
Performance Impact

The point-in-time copy software introduces a performance impact on a volume
under its control. At times, this impact can be significant depending on the type of
1/0 accessing the volume and on the server configuration.

Reducing the Impact on Volumes

The procedure described in this best practice helps to reduce the impact of the point-
in-time copy software and the remote mirror software on application access to
volumes under their control. To limit the impact of the point-in-time copy software
and the remote mirror software on a volume during read-only access, remove the
volume from the SV layer. Removing a volume from SV control takes the point-in-
time copy software and the remote mirror software out of the 1/0 path for that
volume, which removes the overhead required to track the access to the underlying
volumes from the user application. Performance returns to levels seen before the
introduction of the point-in-time copy software and the remote mirror software. Do
not remove the bitmap volume from SV control.

Results of Performing the Procedure

Performance tests used vdbench 2.0 to generate data for read 1/0 done to the
shadow volume in a point-in-time copy volume set. The tests used both random and
sequential 170 patterns using a 4 Kbyte 1/0 size. The shadow volume was the target
for all 170.

With the shadow volume under SV control, the tests showed a substantial
degradation in performance.

Removing the shadow volume from SV control returned performance to the same
level observed before enabling the point-in-time copy software and the remote
mirror software.
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To Maximize Read-Only Volume Access

This procedure makes the following assumptions about the point-in-time copy
software and the remote mirror software setup:

= Applications that access the shadow volume have read-only access while the
volume is removed from SV control.

= If a file system is part of the application, the file system on the shadow volume is
mounted read-only, and no write operations are performed to the volume while it
is removed from SV control.

= Point-in-time copy software shadow volume sets are of the independent shadow
type.

= The Sun StorEdge Availability Suite Software is being used with the latest
patches.

. If the shadow volume is mounted or is being accessed, stop application access and
unmount the shadow volume.

. Put the remote mirror volume sets into logging mode.

. Choose one of the following operations:

= Quiesce the master volume application and flush system caches

= Stop master volume application access and unmount the master volume

= Switch the database that is accessing the master volume into hot-backup mode

. Update the shadow volume.

The update command returns immediately, indicating that the background copy is
set up and is running. You do not need to wait for the background copy to complete
before continuing to the next step.

. Choose one of the following operations:

= Resume master volume application

= Mount master volume and resume master volume application

= Take database out of hot-backup mode

. Wait for the point-in-time copy software update of the shadow volume(s) to
complete.

. Disable the shadow volume from the SV layer.

The point-in-time copy software and the remote mirror software are removed from
the 170 path to the shadow volume. 1/0 to the master volume is still under the
point-in-time copy software control.

Sun StorEdge Availability Suite Software — Maximizing Read-Only Volume Access 3



4

10.

11.
12.
13.

14.

. Make the shadow volume available to the shadow volume application with read-

only access.

#nmount -0 ro block-device mount-point

. Run the shadow volume application against the shadow volume.

Return the shadow volume to the state it was in before Step 7.
If a file system was mounted in Step 8, unmount it.

Enable the shadow volume in the SV layer.
Put the remote mirror volume sets into replicating mode.

Wait until the remote mirror volume sets have completed the sync and are in
replicating mode.

Return the remote mirror volume sets to logging mode if required, or leave them
in replicating mode until the next point-in-time copy software update needs to be
performed.
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Verifying the Data

This section includes the data verification procedures used to measure the integrity

of the data and the performance of the read-only shadow when removed from SV
control. The hardware and software configurations are also included.

Hardware Configuration

Host A:

= Sun Enterprise™ E4500 server with two 400 MHz CPUs and 2048 Mbyte memory

= Sun StorEdge A5200 storage arrays with 9-Gbyte drives for storage

Host B:
= Ultra 60 with two 450 MHz CPUs and 512 Mbyte memory
= Sun StorEdge D1000 array with 9-Gbyte drives for storage

Software Configuration

Host A:

= Solaris™ 8 (02/02) Operating Environment
= \eritas volume manager 3.2

= \Veritas file system 3.4

= Sun StorEdge Instant Image 3.0, SNDR software 3.0, and supporting core software

with patches: 111945-05, 111946-05, 111947-03, and 111948-05
= Bitmap volumes residing on disk

Host B:

= Solaris 8 (02/02) Operating Environment
= \eritas volume manager 3.2

= \Veritas file system 3.4

= Sun StorEdge Instant Image 3.0, SNDR software 3.0, and supporting core software

with patches: 111945-05, 111946-05, 111947-03, and 111948-05
= Bitmap volumes residing on disk

Sun StorEdge Availability Suite Software — Maximizing Read-Only Volume Access
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Data Verification Procedure

The following procedures measure performance and verify data integrity when
using the procedure in “To Maximize Read-Only Volume Access” on page 3. The
tool, dex, verifies data integrity by reading and writing data patterns to block or
character devices. The tool, vdbench, measures performance.

There are three procedures in the data verification:

= “To Stage the Data Verification” on page 6, in which the test setup is prepared.
= “To Validate the Data” on page 7, in which the procedure is validated.

= “To Tear Down the Test Setup” on page 8, in which the test setup is removed.

v To Stage the Data Verification

1. Create two 100-Mbyte volumes on host A, one to be the point-in-time copy master
volume, one to be the point-in-time copy shadow volume.

2. Create two 1-Mbyte volumes on host A to be used as bitmap volumes, one for the
point-in-time copy software and one for the remote mirror software.

3. Create a 100-Mbyte volume on host B.
This volume is used as the secondary volume in the remote mirror volume set.

4. Create a 1-Mbyte volume on host B to be used as the bitmap volume for the
remote mirror volume set.

5. Write a vxf s file system to the volume to be used as the point-in-time copy master
volume.

6. Mount the new file system and create an 85-Mbyte file.

# nkfil e 85m mount-point/ t npFi |l e

7. Unmount the file system.

8. Enable a point-in-time copy independent shadow volume set on host A using the
volume with the file system as the master volume.

9. Enable a remote mirror volume set with the point-in-time copy shadow volume on
host A as the remote mirror primary volume on host A, and enable the volume
created on host B as the remote mirror secondary volume on host B.

For the rest of this process, the remote mirror primary volume and the point-in-time
copy software shadow volume are referred to as the SHADOW VOLUME. These two
volumes are the same physical volume.

10. Put the remote mirror software into replicating mode.
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11.

12.
13.
14.
15.

16.
17.

18.

When the remote mirror sync has completed, put the remote mirror software into
logging mode.

Mount the point-in-time copy master volume on host A.
Use dex to write an 1/O pattern to the mounted point-in-time copy master volume.
Mount the SHADOW VOLUME on host A

Use dex to verify that the 1/O pattern written to the point-in-time copy master
volume is not on the SHADOW VOLUVE.

Mount the remote mirror secondary volume on host B.

Use dex to verify the I/O pattern written to the point-in-time copy master volume
on host A is not on the remote mirror secondary volume.

Unmount all point-in-time copy and remote mirror volumes on both hosts.

The point-in-time copy master volume now contains unique data. This data is not
present on the SHADOW VOLUME (the point-in-time shadow volume on hostA and the
remote mirror secondary volume on hostB).

To Validate the Data

Update the SHADOW VOLUME.

When the update command returns:

This step shows that you can still access the master volume while the copy
completes and that the original data pattern is no longer on the master volume.
a. Mount the point-in-time copy master volume on host A

b. Use dex to write an I/O pattern to the point-in-time copy master volume.

This pattern should be different than the pattern written in Step 12 of “To Stage
the Data Verification” on page 6.

¢. When step 2b completes, use dex to verify that the pattern written to the point-
in-time copy master volume in Step 12 of “To Stage the Data Verification” on
page 6 is no longer present on the point-in-time copy master volume.

. Mount the SHADOW VOLUME on host A

. Use dex to verify the pattern written to the point-in-time copy master volume in

Step 12 of “To Stage the Data Verification” on page 6 is now copied over to the
SHADOW VOLUME.

. Unmount the SHADOW VOLUME.

. If there is a point-in-time copy software copy in progress, wait for it to complete.
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10.
11.

12.
13.

14,
15.
16.

17.
18.

2.

. Remove the SHADOW VOLUME on host A from SV control.

# svadm -d SHADOW VOLUVE

Mount the SHADOW VOLUME read-only on host A

# nmount -F vxfs -o ro SHADOW VOLUME mount-point

Using vdbench, run a series of read performance jobs against the
SHADOW VOLUVME on host A

Unmount the SHADOW VOLUME on host A
Enable the SHADOW VOLUME on host A in SV.

# svadm - e SHADOW VOLUMVE

Mount the SHADOW VOLUME on host A

Use dex to verify that the 1/O pattern written to the point-in-time copy master
volume in Step 9 of staging is still valid.

Unmount the SHADOW VOLUME on host A.
Put the remote mirror volume set into replicating mode.

Put the remote mirror software into logging mode. This provides access to the
remote mirror secondary volume on host B.

Mount the secondary remote mirror volume on host B.

Use dex to verify that the 1/O pattern written to the point-in-time copy master
volume on host A during Step 12 of “To Stage the Data Verification” on page 6 is
now on the remote mirror secondary volume on host B.

The original 1/0 pattern is now on the SHADOW VOLUVME (the point-in-time copy
shadow volume on host A and the remote mirror secondary volume on host B) . A
different 1/0 pattern should be on the point-in-time copy master volume on host A.

To Tear Down the Test Setup

Delete the remote mirror volume sets on both the primary and the secondary
hosts.

Delete the point-in-time copy volume sets.
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3. Disable volumes from SV.

If you are using the point-in-time copy software and the remote mirror software,
only the volumes disabled from SV control during the above procedure need to be
disabled from SV. All other volumes are disabled from SV automatically.
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Code Example

[ root @ostA:/]
# vxassist -g testdg nake ii_naster 100m

[root @ost A /]
# vxassist -g testdg make ii_shadow 100m

[ root @ost A:/]
# vxassist -g testdg nake ii_bitmap 1m

[root @ost A /]
# vxassist -g testdg make sndr_bitmap 1m

[ root @ostB:/]
# vxassist -g testdg nmake sndr_vol 100m

[root @ostB:/]
# vxassist -g testdg nmake sndr_bm 1m

[ root @ost A:/]
# nkfs -F vxfs /dev/vx/rdsk/testdg/ii_naster
version 4 | ayout
204800 sectors, 102400 bl ocks of size 1024, |og size 1024 bl ocks
unlimted inodes, largefiles not supported
102400 data bl ocks, 101280 free data bl ocks
4 allocation units of 32768 bl ocks, 32768 data bl ocks
last allocation unit has 4096 data bl ocks

[root @ost A /]
# mount -F vxfs /dev/vx/dsk/testdg/ii_master /master

[ root @ost A:/]
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# nkfile 85m /master/tnpFile

[ root @ost A:/]
# unount /master

[ root @ost A /]

# iiadm-e ind /dev/vx/rdsk/testdg/ii_master
/ dev/ vx/rdsk/testdg/ii_shadow /dev/vx/rdsk/testdg/ii_bitmap

[ root @ost A:/]

# sndradm -e host A /dev/vx/rdsk/testdg/ii_shadow
/ dev/ vx/rdsk/testdg/ sndr_bitmap hostB /dev/vx/rdsk/testdg/sndr_vol
/ dev/ vx/rdsk/testdg/sndr_bitmap ip sync

Enabl e SNDR? (Y/N) [N: vy
[ root @ost A /]
# sndradm -u

Refresh secondary with primary? (Y/N) [N]: vy

[ root @ost A /]
# sndr st at

Type Vol s s/n state

S P vx/rdsk/testdg/ii_shadow => host B: vx/rdsk/testdg/sndr_vol 0.00

REP

[ root @ost A /]
# sndradm - |
Put SNDR into | ogging node? (Y/N) [N: vy

[root @ost A /]
# mount -F vxfs /dev/vx/dsk/testdg/ii_master /master

[ root @ostA:/]

# dex -R80m1 -w-x 64k -p 4 -e 5 -P4 /naster/tnpFile
Pass 1, Errors 0, Elapsed tine= 1 mn.

Sun StorEdge Availability Suite Software — Maximizing Read-Only Volume Access
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Testing passed

[ root @ost A:/]
# mount -F vxfs /dev/vx/dsk/testdg/ii_shadow / shadow

[ root @ost A /]
# dex -R80m1 -r -x 64k -p 4 -e 5 -P4 /shadow tnpFile

tnpFile: Error Block 127362 Bytes 8-15: 4294901760( 0xf fff0000)
shoul d be 3067833782( 0xb6db6db6)

COVPARE ERRORS ON BLOCK 127362: 504
Dat a unchanged after reread on bl ock 127362

TESTI NG FAI LED

[root @ostB:/]
# mount -F vxfs -o ro /dev/vx/dsk/testdg/sndr_vol /secondary

[ root @ostB:/]
# dex -R80m1 -r -x 64k -p 4 -e 5 -P4 /secondary/tnpFile

tnpFile: Error Block 58242 Bytes 8-15: 4294901760( Oxffff 0000)
shoul d be 3067833782( 0xb6db6db6)

COVPARE ERRORS ON BLOCK 58242: 504
Dat a unchanged after reread on bl ock 58242

TESTI NG FAI LED

[root @ost A /]
# unount /nmaster

[root @ost A /]
# unmount /shadow

[root @ostB:/]
# umount /secondary
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Note — The test failure proves that the point-in-time copy shadow volume and
remote mirror secondary volume do not contain the same data that is contained on
the point-in-time master volume.

/*** End Stagi ng Phase ***/

[root @ost A /]
# iiadm-u s /dev/vx/rdsk/testdg/ii_shadow

[ root @ostA: /]
# mount -F vxfs /dev/vx/dsk/testdg/ii_master /master

[ root @ost A: /]
# dex -R80m1 -w-x 64k -p 4 -e 5 -P6 /nmaster/tnpFile
Pass 1, Errors 0, Elapsed tinme= 1:01 mn.

Testing passed

[root @ost A /]
# dex -R80m1 -r -x 64k -p 4 -e 5 -P4 /master/tnpFile

tnpFile: Error Bl ock 1666 Bytes 8-15: 4294901760( Oxffff0000) shoul d
be 3067833782( 0xb6db6db6)

COVPARE ERRORS ON BLOCK 1666: 504
Dat a unchanged after reread on bl ock 1666

TESTI NG FAI LED

Note — The test failure shows the data pattern on the point-in-time copy master
volume is now changed, but the original data pattern is still contained on the point-
in-time copy shadow volume.

[ root @ost A:/]
# mount -F vxfs /dev/vx/dsk/testdg/ii_shadow / shadow
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[ root @ost A: /]
# dex -R80m1 -r -x 64k -p 4 -e 5 -P4 /shadow tnpFile
Pass 1, Errors 0, Elapsed tine= 1:02 mn.

Testing passed

[ root @ost A:/]
# urmount /shadow

[ root @ost A /]
# iiadm -w /dev/vx/rdsk/testdg/ii_shadow

[ root @ost A: /]
# svadm -d /dev/vx/rdsk/testdg/ii_shadow

[ root @ostA: /]
# mount -F vxfs -o ro /dev/vx/dsk/testdg/ii_shadow /shadow

[ root @ost A:/]
# /* Run vdbench program on /shadow tmpFile */

[ root @ostA: /]
# unount /shadow

[ root @ost A:/]
# svadm -e /dev/vx/rdsk/testdg/ii_shadow

[ root @ostA: /]

# mount -F vxfs /dev/vx/dsk/testdg/ii_shadow / shadow

[ root @ostA: /]

# dex -R80m1 -r -x 64k -p 4 -e 5 -P4 /shadow tnpFile
Pass 1, Errors 0, Elapsed tine= 1 mn.

Testing passed

[ root @ostA: /]
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# unount /shadow

[ root @ost A:/]
# sndradm -un

[ root @ost A /]
# sndr st at

Type Vol s s/n state

S P vx/rdsk/testdg/ii_shadow => hostB: vx/rdsk/testdg/sndr_vol 0.00

REP

[root @ost A /]
# sndradm -1 n

[ root @ostB:/]
# mount -F vxfs -0 ro /dev/vx/dsk/testdg/sndr_vol /secondary

[ root @ostB:/]
# dex -R80m1 -r -x 64k -p 4 -e 5 -P4 /secondary/tnpFile
Pass 1, Errors 0, Elapsed tine= 43 sec.

Testing passed

[root @ostB:/]
# unount /secondary

[*** End Verification Phase ***/
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