








Storage vMotion of a
Virtualized SQL Server Database

The remainder of the paper is focused on experiments conducted at the VMware performance engineering lab.
The goal of these tests is to gain a better understanding of the impact of application 1/O characteristics on
svMotion and the effect svMotion has on application performance. The virtual storage being migrated is that of a
VM running a SQL Server database workload.

Workload

DVD Store version 2.1 (DSZ)3 was used to generate load in the VM. DVD Store is an open source, e-commerce
workload that mimics an online DVD store. For the experiments discussed here, DVD Store was configured to use
a SQL server database of 500GB in size.

Experiments and Results

Migrating Virtual Disks from Older Array to Newer Array

In the first part of the study, three experiments were conducted to study the interactions of the application 1/0
characteristics and svMotion with each other. The experiments included:

1. Migrating a virtual disk containing the data files of the DS2 workload from the older array to the newer array
2. Migrating a virtual disk containing the index files of the DS2 workload from the older array to the newer array
3. Migrating a virtual disk containing the log file of DS2 workload from the older array to the newer array

Each experiment was conducted with the following four load conditions:

a. VM was powered off

b. VM was on, but DS2 workload was not active

c. VM was on; DS2 generated a low load (25% of 4 cores)

d. VM was on; DS2 generated a high load (>90% of 4 cores)

The migration time of each virtual disk when the VM was powered off was used as the baseline for the
comparison.

Test Setup

Figure 1shows the test setup used for the first part of the experiments. A single server was connected to two
Fibre Channel (FC) arrays using an 8Gbps FC switch. The host was equipped with four AMD 8370 (2.9GHz, 6
cores) processors and 128GB of memory. VMware vSphere® 5 was installed in the host and a single VM was
created. Windows Server 2008 x64 R2 was installed as the guest OS and SQL Server 2005 x64 with Service Pack
3 was installed as the application. In the first phase of the experiments, the VM was configured with 4 virtual
CPUs (vCPUs) and 30GB of memory.

Six VMFS datastores were created on six separate logical devices in the source array. A virtual disk was created in
each VMFS datastore. The guest OS was installed in a virtual machine on a virtual disk different from the six
virtual disks that were created in a separate VMFS datastore. The guest’s virtual disk was attached to the VM
using an LSI Logic SAS virtual SCSI (vSCSI) controller. The other six virtual disks were attached to the VM using
another LS| Logic SAS vSCSI controller. Six identical VMFS datastores were created on six separate logical
devices in the destination array. During svMotion, individual virtual disks were moved from the datastores in the
source array to the datastores in the destination array.
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Inside the guest OS, four virtual disks were chosen to store the index files of the DS2 workload. These were
converted to dynamic disks and a single partition was created on them in a striped configuration. Separate
partitions were created in the other two virtual disks. All the partitions were formatted with the NTFS file system
using a 64K allocation unit as per the recommended best practiceA.

Full details of the hardware and software versions of the components of the test bed and the configuration
details of the virtual disks and the datastores can be found in the appendix.

Figure 1. Test Setup used for Phase 1 of the Experiments

Performance Metrics

DS2 provides two key metrics to measure the performance of the workload: orders completed and average time
(in milliseconds) to complete an order. For the experiments discussed in this paper, total orders completed was
used to calculate the orders per second. This metric was later used when comparing the throughput of the
workload under different test conditions.

Also, I/0 performance metrics such as reads per second, writes per second, average milliseconds for a read, and
average milliseconds for a write on the source and the destination datastores were captured using esxtopS.
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