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Executive Summary 
�
EqualLogic, Inc. commissioned 
VeriTest, a service of Lionbridge 
Technologies Inc., to perform a series 
of usability and performance tests 
utilizing the latest iSCSI SAN SAS 
15K RPM storage from EqualLogic, 
the PS3800XV storage arrays.  
These tests measure the user 
experience for day-to-day operations 
involving storage provisioning and 
operations.  We looked at the ease 
with which these features are utilized 
from an administrative perspective, 
as well as the general usefulness of 
the related documentation, both 
online and hard copy. Additionally, 
we measured the time required to 
perform a set of typical administrative 
tasks. 

All of the performance tests used an 
OLTP-like workload that online 
database applications generate. Like 
many other industry-standard OLTP 
benchmarks, including the majority of 
the top 10 TPC-C price/performance 
results, we used an 8KB request size 
with a mix of random read and write 
operations. 
 
VeriTest started by following the 
QuickStart guide provided with the 
PS Series documentation to rack, 
cable, initialize, and provision a 
typical volume layout structure that one would expect to encounter within a medium-sized storage 
environment.  Additionally, we performed a series of benchmark performance tests using 
IOMeter, the industry-standard utility.  Each test case was executed twice to confirm consistency 
between executions, and the average of the two iterations was calculated.  These tests were 
performed utilizing two Dell PowerEdge 850 servers with one Intel Dual-Core Pentium D 
processor at 3.0Ghz, 2x1MB L2 Cache, 1GB RAM, 2x1GbE NICs, and 1x1GbE NIC used for 
Remote Desktop access.  Both servers were running Windows Server 2003 R2 SE w/SP1, along 

Key findings 
 

�  In our test configuration, we found that, by using the 
EqualLogic automated SAN management software, we 
were able initialize a five-member SAS 15K RPM (80-
spindle) group with 20 provisioned volumes within 25 
minutes.  Adding four additional PS Series storage 
array members to the group took under three minutes 
per array. 

�  In our test configuration, we were able to perform 
routine day-to-day storage management functions with 
ease.  Snapshot creation took fewer than 30 seconds  
to complete per snapshot.  We were able to expand a 
100GB OLTP database from 100GB to 150GB in size 
online within 2.5 minutes.  

�  Using a RAID-10 configuration with a 100GB volume 
we were able to sustain consistent random IOPS for 60 
minutes. 

�  Using a RAID-10 configuration with 4x100GB volumes, 
we were able to achieve a sustained rate of  
22683 random IOPS. 

�  Using a RAID-50 configuration with 4x100GB volumes, 
we were able to achieve a sustained rate of  
18559 random IOPS. 

�  Using a RAID-10 configuration with 32x15GB volumes, 
we were able to achieve a sustained rate of  
23053 random IOPS. 

�  Using a RAID-10 test configuration, with 4x100GB 
volumes we were able to achieve a sustained rate of 
20354 random IOPS with an average latency of 10ms. 



 EqualLogic PS Series Usability and Performance� � �

with the Microsoft Software iSCSI Initiator Version 2.0.  A Cisco Systems Gigabit Ethernet Switch 
(Model 3750G) was used to switch the data traffic.  The test environment is shown in Diagram1. 
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�
�
To test usability, including the management features of EqualLogic PS Series arrays, we first 
identified a set of storage needs for a typical company and the storage configuration that would 
satisfy those needs.   For the purposes of this test, we named the fictitious company “ACME Inc” 
and determined that 20 volumes would meet its production storage needs. Table 1 shows the 
details of the provisioning layout.     
 
For the usability testing, we measured how long it took to complete each step, from the initial  
PS Series array setup through provisioning the 20 volumes.  We also performed multiple tasks 
that a typical storage administrator would implement on a day-to-day basis and tracked the time 
to complete each task, as well as the number of steps required.   
 
Each PS Series array comes as a single 3U rack-mountable unit with power and cabling 
requirements.  For the usability testing, we determined that a three-member (array) group would 
provide the capacity needed to meet the provisioning requirements we identified, as well as meet 
the testing criteria for measuring basic administration tasks.    
 
One of the advantages provided by EqualLogic PS Series arrays is the ability to purchase storage 
solutions that meet your current storage needs.  Later, you can simply add additional arrays to 
the group as storage needs increase.  As part of the usability testing, we measured the steps and 
time required to add additional members to a storage group.  
�


 � � � � � � 	 � � � � � � � � � � � � � � � � � � � � 
 �
�

 
 

Application 

 
Volume 

Size 
(GB) 

 
RAID 
Level 

 
Pool 
Name 

 
Total 

Allocated 
(GB) 

Exchange DB 100 10 Databases 100 
Exchange Logs 25 10 Logs 25 
Payroll Prod DB 50 10 Databases 50 
Payroll Prod Log 10 10 Logs 10 
Payroll QA DB 50 10 Databases 50 
Payroll QA Log 10 10 Logs 10 
Payroll Development DB 50 10 Databases 50 
Payroll Development Log 10 10 Logs 10 
HR Prod DB 50 10 Databases 50 
HR Prod Logs 10 10 Logs 10 
HR QA DB 50 10 Databases 50 
HR QA Logs 10 10 Logs 10 
HR Development DB 50 10 Databases 50 
HR Development Logs 10 10 Logs 10 
Oracle Prod DB 100 10 Databases 100 
Oracle Prod Logs 25 10 Logs 25 
Oracle QA DB 100 10 Databases 100 
Oracle QA Logs 25 10 Logs 25 
Oracle Development DB 100 10 Databases 100 
Oracle Development Logs 25 10 Logs 25 

Totals 860   860 

�
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For the performance testing, we ran several file system based (NTFS) and raw disk based tests 
to measure total IOPS and latency with various numbers of arrays participating in the storage 
group.  The industry-standard benchmark program IOMeter was used to generate I/O traffic and 
capture the performance values.     
 
For performance test case #1, we used the three-member group (48 disks) that was set up during 
the Usability and Provisioning phase to perform an IOMeter execution, using a single iSCSI 
initiator system, with a 1Gb Ethernet connection to the 100GB OLTP Production database.   
 
For test case #2, we used the configuration in test case #1 and ran IOMeter for 60 minutes 
against a 100GB volume in raw disk format and captured performance using the Windows 
Performance Monitor utility (PerfMon).   
 
Test case #3 used RAID-10; we created four 100GB volumes (raw disk format), and ran IOMeter 
with two iSCSI initiator systems, utilizing both Gb Ethernet ports on the Windows servers (one 
volume mapped to one of the four GigE ports).  We then varied the number of arrays, testing the 
group with one member (16 disks), expanding the group 1 array at a time up to five members (80 
disks) repeating the test on each configuration.   
 
For test case #4, we ran the same series of tests as those executed in test case #3, but used a 
RAID-50 configuration. 
 
Test case #5 used RAID-10; we created 32 volumes, 15GB in size, to measure IOPS 
performance when running against a larger number of volumes.  For this test case, we set up 
IOMeter to use 32 volumes, spreading them equally across 4 Gb Ethernet ports on the Windows 
servers.  We ran this test case for each level of scaling group member configurations, starting 
with a single member group (16 disks) and concluding with five members (80 disks) in the group.   
 
The final performance test case #6 used RAID-10 and four 100GB volumes in raw disk format in 
a five member (80 disks) group, with the maximum IOPS achieved while maintaining an average 
latency of less than 10ms.   
 
Refer to Table 2 for details on the IOMeter settings for each performance test case we executed. 
 
�
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Test Type 

# of  
IOMeter 
Workers 

# of 
Outstanding 

IOs per 
Worker 

# of 
Volumes 

Volume 
Size 

NTFS Ramp up 
Time 

(seconds) 

Run Time 
(Minutes) 

 

60/40 (read/write) 
Random 8K requests, 

8KB I/O alignment 

 

1 

 

256 

 

1 

 

100GB 

 

Yes 

 

60 

 

2  
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Test Type 

# of  
IOMeter 
Workers 

# of 
Outstanding 

IOs per 
Worker 

# of 
Volumes 

Volume 
Size 

NTFS Ramp up 
Time 

(seconds) 

Run Time 
(Minutes) 

 

60/40 (read/write) 
Random 8K requests, 

8KB I/O alignment 

 

1 

 

256 

 

1 

 

100GB 

 

Yes 

 

60 

 

60 
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Test Type 

# of  
IOMeter 
Workers 

# of 
Outstanding 

IOs per 
Worker 

# of 
Volumes 

Volume 
Size 

NTFS Ramp up 
Time 

(seconds) 

Run Time 
(Minutes) 

 

60/40 (read/write) 
Random 8K requests, 

8KB I/O alignment 

 

2 
Initiators 
systems, 
each with 

2 
workers 

 

128 

 

 

4 
volumes, 

1 per 
worker,  
1 per 
NIC 

 

100GB 

 

No 

 

60 

 

2 
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Test Type 

# of  
IOMeter 
Workers 

# of 
Outstanding 

IOs per 
Worker 

# of 
Volumes 

Volume 
Size 

NTFS Ramp up 
Time 

(seconds) 

Run Time 
(Minutes) 

 

60/40 (read/write) 
Random 8K requests, 

8KB I/O alignment 

 

2 
Initiators 
systems, 
each with 

2 
workers 

 

128 

 

 

4 
volumes, 

1 per 
worker,  
1 per 
NIC 

 

100GB 

 

No 

 

60 

 

2 
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Test Type 

# of  
IOMeter 
Workers 

# of 
Outstanding 

IOs per 
Worker 

# of 
Volumes 

Volume 
Size 

NTFS Ramp up 
Time 

(seconds) 

Run Time 
(Minutes) 

 

60/40 (read/write) 
Random 8K requests, 

8KB I/O alignment 

 

2 
Initiators 
systems, 
each with 

16 
workers 

 

32 per worker 

 

32 
volumes, 

1 per 
worker, 
8 per 
NIC 

 

15GB 

 

No 

 

60 

 

2 

�
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Test Type 

# of  
IOMeter 
Workers 

# of 
Outstanding 

IOs per 
Worker 

# of 
Volumes 

Volume 
Size 

NTFS Ramp up 
Time 

(seconds) 

Run Time 
(Minutes) 

 

60/40 (read/write) 
Random 8K requests, 

8KB I/O alignment 

 

2 
Initiators 
systems, 
each with 

2 
workers 

 

51 

 

 

4 
volumes, 

1 per 
worker,  
1 per 
NIC 

 

100GB 

 

No 

 

60 

 

2 
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Ease of Use and Storage Provisioning Testing Details 
 
The goal of the Ease of Use and Provisioning test phase was to measure the “out-of-box” 
experience that a typical customer would encounter when deploying a PS Series array.  The test 
engineer who conducted this testing was familiar with the iSCSI protocol and philosophy and had 
previously deployed iSCSI-based storage solutions for other vendor products.  However, this 
engineer had not previously installed or configured an EqualLogic device.  Support was made 
available to the VeriTest testing engineer by EqualLogic, in accordance with EqualLogic’s 
standard customer support practices.   
 
The VeriTest testing engineer was able to quickly set up the PS Series array utilizing the online 
resources and printed documentation that accompanied the storage hardware.  The EqualLogic 
intelligent iSCSI management software highly automates the set up and configuration, as well as 
ongoing maintenance, of the EqualLogic iSCSI SAN solution.  We experienced a set up 
experience that was simple, intuitive, and intelligently automated by the management software.   
 
The time required to set up and deploy the EqualLogic iSCSI SAN solution was fast.  The 
EqualLogic PS Series array was completely provisioned and available for use in less than 25 
minutes.  This allows organizations to get new resources running quickly. 
 
The time needed to rack the PS Series arrays and the Windows servers, in addition to the 
ancillary devices needed to complete the test environment (e.g. a Gb Ethernet switch), was not 
measured, since these tasks are generally necessary regardless of the storage product being 
deployed.  Prior to the arrival of the PS Series products, an APC rack was configured with two 
APC PDUs, 1 Cisco Catalyst 3750G Gigabit Ethernet switch, and 2 Dell PowerEdge 850 1U 
servers.  This configuration comes as a standard recommendation from EqualLogic and affords 
enough room in the rack for up to five PS Series storage arrays. 
 
We used the documentation provided with the PS Series arrays to properly connect the five 
arrays to the Cisco switch for Gb Ethernet access to each array’s dual controllers.  Included in the 
documentation is a set up poster describing both hardware installation, and initial SAN set up 
using the Host Integration Tools for Microsoft Windows CD to initialize the arrays and create the 
SAN (referred to as a PS Series group).   
 
In addition to the poster, there are two guides.  The first guide is the PS Series Intelligent iSCSI 
Storage Arrays QuickStart guide, which provides details on the hardware installation, initial SAN 
setup, and other recommended steps to configure the PS Series array (e.g. time and date 
configuration, group configuration, storage pool configuration, etc).  The other document is the  
PS Series Intelligent iSCSI Storage Arrays Hardware Maintenance guide.  This guide provides 
details on best practices to achieve the highest possible system uptime, as well as maximizing 
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the lifespan of the PS Series array.  Refer to Table 3 for details on the performed tasks, as well 
as the length of time for each and the number of steps involved to complete the task. 
 
We found we were able to initialize the first PS Series array and set up the storage group, two 
storage pools, and the 20 volumes identified in the database provisioning table above within 25 
minutes of powering on the first storage array.  In addition we were able to add two more arrays 
(members) to the storage group in approximately 5 minutes (2.5 minutes each).  The PS Series 
arrays automatically distributed the 20 volumes across the additional arrays online.  No manual 
administrator data copying or re-provisioning was required. The “real-world” implications of this 
speed could lead to considerable time savings to organizations that are routinely modifying and 
adding to their existing storage allocations.    
 
We also found that when adding the additional storage arrays, their storage capacity becomes 
immediately available to the storage group.  The system automatically provisioned spare disks 
and a background RAID verification process runs when a new array is added to the storage 
group.  However, this process does not prevent the storage administrator from performing other 
tasks necessary to take advantage of the additional storage because it runs in the background.  
By making the storage immediately available for use, the time required for an end-user to “wait” 
for new storage availability is dramatically reduced under the EqualLogic approach. 
 
Also, part of the RAID verification process is to re-provision the existing allocated storage to 
optimize load balancing across the available storage arrays.  The verification process took 
approximately 40-45 minutes to complete for both of the added arrays.  The automatic load-
balancing of storage (both disk and network) offers a distinct advantage.  Under the EqualLogic 
approach, an admin no longer needs to manually perform tasks traditionally required to take 
advantage of the new storage.  This technological approach achieves a near “plug-in and go” 
situation in which the storage administrator is required to run just a couple of commands to join 
the new storage to the existing infrastructure, and the EqualLogic intelligent SAN software 
automatically balances across members, automatically taking advantage of all Gb Ethernet ports 
and additional disk spindles. 
 
After initially provisioning the storage, we performed several routine tasks that a storage 
administrator would encounter on a day-to-day basis.  First, we deleted the HR volumes to 
measure how long a typical set of volume deletions would take.  We found that we were able to 
delete all six HR databases in a total of 22 seconds.  We measured this time based upon how 
long it took to navigate through the EqualLogic management GUI and stopped when the GUI was 
available for us to move on to the next task.  What we found was there are only three mouse 
clicks required to delete a volume, and the time taken to execute the mouse-clicks and approve 
the changes averaged about 3-4 seconds per deletion request.  Since the dialogs remain the 
same for each deletion request, it become unnecessary to read the entirety of each message 
once the administrator became familiar with the process.   
 
The next task was to create a snapshot of the Oracle OLTP volume.  This process required four 
steps in the GUI and took approximately 30 seconds to complete.  In addition, we observed that 
the initial snapshot consumed 0% of additional space on the storage arrays.  An experienced 
Windows administrator with iSCSI experience can then map this snapshot to one of their 
Windows servers in approximately 30 seconds.   
 
We then wanted to expand the Oracle OLTP database and log volumes.  We found that this 
process took 30 seconds to complete using the GUI and also required an additional 2-3 minutes 
to use the “diskpart” utility to expand the disk in the Windows OS and enable it to recognize the 
additional volume space.  Aside from database application requirements to access extended 
storage, the EqualLogic approach affords an organization to incur very limited downtime when 
addressing various storage needs such as migrating data from one member group to another or 
growing existing member storage allocation. 
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The final usability tests involved taking 30 volume snapshots as quickly as possible and restoring 
each of them.  This test was accomplished by creating a snapshot, creating an empty folder on 
the volume, and then creating the next snapshot.  We repeated this process to create a total of 30 
snapshots, each with unique data.  We found that we were able to create all 30 snapshots in a 
total of 1.5 minutes of time.  We proceeded to restore each snapshot and then map the 
snapshots to one of the Windows servers.  The restore process included using the EqualLogic 
management GUI to restore the snapshots and then mapping the drives using the Windows OS 
in order to verify the contents.  Each snapshot restore took between 10-15 seconds to complete, 
including the time necessary for Windows to map a drive dedicated to the restored snapshot.  
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Table 3:  Array configuration and Provisioning Tasks Execution Time 
 

Step 
Test Case 
Scenario 

Time Required To 
Complete Task 

Unique Steps 
Required Notes  

1 Initialize 1st Array 
3 Minutes (Setup 

CD) 11   

2 
Configure Group 

Settings 5 Minutes (GUI) 8   

3 
Configure 1st 
Array Member 

4 Minutes (GUI) 5   

4 
Time Required to 

Create Provisioned 
Volumes (20 Total) 

13 Minutes (GUI) 
< 6 Minutes (CLI, 
including creating 

.txt file) 

6 (per volume)   

5 
Delete DB 

Volumes (6 Total) 
22 Seconds (GUI) 3 (per volume)   

6 

Use Vol Snapshot 
to Create a Copy 
of the Prod OLTP 

DB 

30 Seconds (GUI) 
 (NOTE:  

Additionally, I was 
able to refresh the 
MS ISCSI Initiator 

GUI, Logon to 
Target and see 
Snapshot on the 
Windows host in 

less than 30 
seconds.) 

4 

Additional Space 
Consumed by 

Initial Snapshot:  
0% 

7a 
Add 2nd Group 

Member 
2.5 Minutes (GUI 

and CLI) 
11   

7b 
Add 3rd Group 

Member 
2.5 Minutes (GUI 

and CLI) 11   

8a 

Add Space to 
Oracle Prod 

Volumes (EQL 
Admin GUI) 

30 Seconds (GUI) 4   

8b 
Extend Volume on 

Windows using 
Diskpart. 

2 Minutes 5   

9 

Take 30 snapshots 
of Oracle Prod 

OLTP DB Volume 
(No active I/O to 

Volume) 

1.5 Minutes (total) 
(includes time 

navigating GUI) 
3 (per snapshot) 

Additional Space 
Consumed by 

Initial Snapshot:  
2% 

10 
Restore each of 

the 30 Snapshots  

10-15 Seconds 
per Snapshot 
(Includes time 
navigating GUI 
and Windows 

onlining of snap 
volume) 

5 (per snapshot, 
including 

offlining volume 
and onlining 

snapshot and 
Windows drive 

mapping to 
appear) 

  

  
Total Minutes:  

43.0 
 

  

 



 EqualLogic PS Series Usability and Performance� � � �

Performance Throughput and Latency Testing Details 
For the Performance Throughput and Latency phase, we identified six test case scenarios to 
measure I/O operations per second (IOPS) on an NTFS formatted volume, as well as raw 
unformatted volumes.  We also identified the IOPS throughput rate while maintaining an average 
latency of 10ms.  The IOMeter benchmark v2004-07-30 was used for all test cases to generate 
I/O and report the IOPS and latency values. 
 
For test case #1, we used the 100GB Oracle OLTP database volume that was configured during 
the Ease of Use and Provisioning test phase to measure the IOPS throughput achieved using a 
single Windows server.  We discovered an average throughput rate of 12035 IOPS, with an 
average disk latency of 21.27ms. 
 
For test case #2, we wanted to measure the sustained throughput IOPS over a longer period of 
time.  Therefore, we created a 100GB volume, left it unformatted, and ran IOMeter with the 
settings identified in Table 2.  In addition, we ran the Windows Performance Monitor utility to 
measure the Physical Disk Transfers/sec (see Graph 1) over the course of 60 minutes, taking a 
sampling every 10 seconds.  What we observed was a very consistently sustained IOPS 
throughput rate over the entire test period, with an average IOPS of 12043. 
 
 
Graph 1:  PerfMon Physical Disk Transfers/Sec 
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We then wanted to determine the IOPS throughput levels that could be achieved by modifying a 
few key components to the setup.  Primarily, we wanted to take advantage of the four available 
Gb Ethernet links on the two Dell PowerEdge 850 servers.  Therefore, in test case #3, we created 
four 100GB unformatted volumes, assigned each of those volumes to one of the four GigE ports 
(2 per server), and then ran a separate IOMeter worker for each volume/NIC combination.  Table 
2 details the pertinent IOMeter settings for this test case execution.   
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We then varied the number of available disk spindles by incrementally expanding the storage 
group from one member to five members.  Graph 2 shows the IOPS values for each group size in 
a RAID-10 configuration.   
 
 
Graph 2:  IOPS Throughput, 4x100GB Volumes @ RAID-10 
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We repeated these tests with a RAID-50 configuration and summarized those results in Graph 3.  
What we observed was that, due in part to the automated nature by which the EqualLogic  
PS Series arrays automatically re-balance the storage when a new member is added to the 
group, one can expect a near linear increase in performance as arrays are added.  In addition, 
because each array has redundant controllers, Gb Ethernet ports, console ports, power supplies, 
and cooling, the performance and redundancy of the overall storage group grows as the capacity 
expands. 
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Graph 3:  IOPS Throughput, 4x100GB Volumes @ RAID-50 
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For test case #5, we reconfigured the storage group to support 32 15GB volumes in order to 
measure the IOPS throughput performance when using a larger number of volumes in the 
configuration.  Again, the group membership was expanded from one member to five members.  
We observed an increase in IOPS throughput performance in each level of group membership 
tested. Graph 4 highlights the IOPS we measured for each level. 
 

Graph 4:  IOPS Throughput, 32x15GB Volumes @ RAID-10 
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We concluded the performance testing by focusing on the maximum sustained IOPS throughput 
we could observe while maintaining an average latency of 10ms or less.  For test case 6, we 
used the same volume layout as for test case 3.  We determined that, for two initiator systems, 
with each of the four volumes assigned to a single Gb Ethernet port, an outstanding I/0 value of 
51 achieved an average latency value of 10.02ms and an IOPS throughput rate of 20342.   

 

Graph 5: Outstanding IO IOPS at Maximum Sustained Throughput 
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Graph 6: Outstanding IO Latency at Maximum Sustained Throughput 
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The purpose of these tests were to both measure the user experience for day-to-day operations 
and to obtain performance data concerning the latest iSCSI SAN SAS 15K RPM storage from 
EqualLogic, the PS3800XV storage array.  During the usability portion of these tests, the ease 
with which these features are utilized from an administrative perspective and the time required to 
perform a set of typical administrative tasks was measured. The results of these tests revealed 
that the setup experience was simple, intuitive, and intelligently automated. In regards to 
performance, based on the test results in this study, one can expect a near linear increase in 
performance as arrays are added to the EqualLogic SAN. 
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VeriTest (www.veritest.com), the testing division of Lionbridge Technologies, Inc., provides outsourced testing 
solutions that maximize revenue and reduce costs for our clients. For companies who use high-tech products as 
well as those who produce them, smoothly functioning technology is essential to business success. VeriTest 
helps our clients identify and correct technology problems in their products and in their line of business 
applications by providing the widest range of testing services available.  

VeriTest created the suite of industry-standard benchmark software that includes WebBench, NetBench, 
Winstone, and WinBench. We©ve distributed over 20 million copies of these tools, which are in use at every one 
of the 2001 Fortune 100 companies. Our Internet BenchMark service provides the definitive ratings for Internet 
Service Providers in the US, Canada, and the UK.  

Under our former names of ZD Labs and eTesting Labs, and as part of VeriTest since July of 2002, we have 
delivered rigorous, objective, independent testing and analysis for over a decade. With the most knowledgeable 
staff in the business, testing facilities around the world, and almost 1,600 dedicated network PCs, VeriTest offers 
our clients the expertise and equipment necessary to meet all their testing needs.  

For more information email us at info@veritest.com or call us at 919-380-2800. 

Disclaimer of Warranties; Limitation of Liability: 
 
VERITEST HAS MADE REASONABLE EFFORTS TO ENSURE THE ACCURACY AND VALIDITY OF ITS 
TESTING, HOWEVER, VERITEST SPECIFICALLY DISCLAIMS ANY WARRANTY, EXPRESSED OR IMPLIED, 
RELATING TO THE TEST RESULTS AND ANALYSIS, THEIR ACCURACY, COMPLETENESS OR QUALITY, 
INCLUDING ANY IMPLIED WARRANTY OF FITNESS FOR ANY PARTICULAR PURPOSE. ALL PERSONS 
OR ENTITIES RELYING ON THE RESULTS OF ANY TESTING DO SO AT THEIR OWN RISK, AND AGREE 
THAT VERITEST, ITS EMPLOYEES AND ITS SUBCONTRACTORS SHALL HAVE NO LIABILITY 
WHATSOEVER FROM ANY CLAIM OF LOSS OR DAMAGE ON ACCOUNT OF ANY ALLEGED ERROR OR 
DEFECT IN ANY TESTING PROCEDURE OR RESULT.  
 
IN NO EVENT SHALL VERITEST BE LIABLE FOR INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL 
DAMAGES IN CONNECTION WITH ITS TESTING, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH 
DAMAGES. IN NO EVENT SHALL VERITEST©S LIABILITY, INCLUDING FOR DIRECT DAMAGES, EXCEED 
THE AMOUNTS PAID IN CONNECTION WITH VERITEST©S TESTING. CUSTOMER’S SOLE AND EXCLUSIVE 
REMEDIES ARE AS SET FORTH HEREIN. 


