DELL FLUID CACHE FOR SAN TEST PRELIMINARY
SUMMARY

This is a preliminary report summary. The full report will be available in August 2014.

Overview
In this project, we tested two configurations, both running an OLTP workload

against Oracle RAC. The first configuration involved two HP ProLiant DL380 Gen8 servers
running in a two-node Oracle RAC cluster, targeting a Compellent SC8000 array backed
by rotational drives. The second configuration involved the same two HP ProLiant DL380
Gen8 servers running Oracle RAC, along with three Dell PowerEdge R720 servers with no
Oracle software running but rather serving as caching servers. In this scenario, we added
Dell Fluid Cache for SAN software to all five servers, and PCle SSD devices to the three
Dell servers.

We found that the second configuration, using Dell Fluid Cache for SAN,
delivered 2.97X the Oracle Transactions Per Minute (TPM) using the Dell Fluid Cache for
SAN configuration.

Configuration details
We configured three Dell PowerEdge R720 servers and two HP ProLiant DL380

Gen8 servers with Red Hat Linux 6.4. We then configured a two-node Oracle Database
12c¢ RAC cluster on the DL380 servers with a 460GB database leveraging Oracle
Automatic Storage Management. For the cluster management and ASM traffic, we
attached the first port of a dual-port 10Gb card in each DL380 server to a Dell Forcel0
S4810 switch. For the client traffic, we attached each server’s onboard 1Gb NICs to a
Dell PowerConnect 6248.

For our storage, we configured two Dell Compellent SC8000 controllers
connected to two Compellent SC220 disk enclosures, filled with standard rotational
HDDs (48 x 146GB 15K drives). We configured a separate controller server to run the
Dell Compellent Enterprise Manager Suite. For our storage LUNs, we configured the
following: three two 500GB LUNs for backups, one 21GB LUN for the cluster registry
volume, four 200GB LUNs for ASM Data, and four 30GB LUNs for ASM logs. Each server
was connected to the Compellent via fibre channel to a Cisco DS-C9148-16p-K9
Multilayer Fabric Switch. We then mapped each volume to the two DL380 servers.

For our Fluid Cache runs, we used the second 10Gb port on the DL380 servers
for the Fluid Cache network. We installed dual port 40Gb cards in each R720 and
attached one port each to the Dell Force10 S4810 to complete the Fluid Cache network
connections. We then installed the Fluid Cache software and configured the
management and Fluid Cache networking on all five servers. We then configured a Fluid

Cache cluster via the Dell Compellent Enterprise Manager. For our cache devices, we
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installed one 350GB PCle SSD in each R720 server. The HP servers were configured
without a cache device and were added to the Fluid Cache cluster to utilize the R720s as
a Fluid Cache pool between the HP servers and the storage. To enable Fluid Cache, we
unmapped the volumes from the HP servers, and remapped them, enabling Fluid Cache
with default settings and configured the respective Oracle data volumes to use Fluid
Cache.

For our workload, we ran HammerDB v2.16 with a TPC-C like workload. We ran
each test with 101 users for a 30- minute rampup time and a 60- minute test duration.
We ran three tests with no Fluid Cache and three tests with Fluid Cache enabled on the
ASM Data LUNs. The 2.97X advantage is reported from the median run of each set of

three.
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researching new technologies, to developing new methodologies, to

. . testing with existing and new tools.
Principled Technologies, Inc.

1007 Slater Road, Suite 300
Durham, NC, 27703 When the assessment is complete, we know how to present the results to

www.principledtechnologies.com a broad range of target audiences. We provide our clients with the
materials they need, from market-focused data to use in their own
collateral to custom sales aids, such as test reports, performance
assessments, and white papers. Every document reflects the results of
our trusted independent analysis.

We provide customized services that focus on our clients’ individual
requirements. Whether the technology involves hardware, software, Web
sites, or services, we offer the experience, expertise, and tools to help our
clients assess how it will fare against its competition, its performance, its
market readiness, and its quality and reliability.

Our founders, Mark L. Van Name and Bill Catchings, have worked
together in technology assessment for over 20 years. As journalists, they
published over a thousand articles on a wide array of technology subjects.
They created and led the Ziff-Davis Benchmark Operation, which
developed such industry-standard benchmarks as Ziff Davis Media’s
Winstone and WebBench. They founded and led eTesting Labs, and after
the acquisition of that company by Lionbridge Technologies were the
head and CTO of VeriTest.

Principled Technologies is a registered trademark of Principled Technologies, Inc.
All other product names are the trademarks of their respective owners.

Disclaimer of Warranties; Limitation of Liability:

PRINCIPLED TECHNOLOGIES, INC. HAS MADE REASONABLE EFFORTS TO ENSURE THE ACCURACY AND VALIDITY OF ITS TESTING, HOWEVER,
PRINCIPLED TECHNOLOGIES, INC. 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 PRINCIPLED
TECHNOLOGIES, INC., 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 PRINCIPLED TECHNOLOGIES, INC. 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 PRINCIPLED TECHNOLOGIES,
INC.’S LIABILITY, INCLUDING FOR DIRECT DAMAGES, EXCEED THE AMOUNTS PAID IN CONNECTION WITH PRINCIPLED TECHNOLOGIES, INC.’S
TESTING. CUSTOMER’S SOLE AND EXCLUSIVE REMEDIES ARE AS SET FORTH HEREIN.
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