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Abstract

This technical report describes a Microsoft SQL Server 2014 Data W arehouse Fast Track
(DWFT) reference architecture that was built with a Fujitsu Primergy RX200 S8 Server (1U)
and a NetApp® EF550 flash array (2U), and the configuration and performance results of the
3U solution.
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1 Solution Overview

Data Warehouse Fast Track (DWFT) for SQL Server 2014 is a program administered by Microsoft to
produce efficient, purpose-built, and out-of-box balanced reference configurations for SQL Server data
warehouse workloads. In August 2014, Microsoft released the DWFT validation kit for SQL Server 2014.
This kit is the fifth generation of the Microsoft DWFT validation kit. This latest DWFT validation kit, or DWFT
V5, is comprehensive. It contains all of the components needed to build the database, populate the data,
and run the queries.

The new DWFT V5 includes a certification template. Section 3 shows the certification template with the
performance data of the reference architecture described in this report.

The DWFT V5 test takes advantage of the recently introduced clustered column store index (CCI) feature
introduced in SQL Server 2014. CCI enables 10x data compression, resulting in reduced 1/O, smaller in-
memory footprint, and significantly improved query performance. The query performance is also improved
by the addition of a new batch-mode query execution mechanism, which is closely integrated with and
optimized around the column store storage format.

This report was created to show the EF-Series platform interoperability with the data warehouse solution.
No specific performance tuning was applied to this environment.

1.1 Target Audience

The target audience for the solution includes the following groups:
e Data warehouse architects

e Business intelligence (BI) users

e DBAs

e IT planners

For more information about Microsoft SQL Server Data Warehouse Fast Track, go to
http://www.microsoft.com/en-us/server-cloud/data-warehouse-fast-track.aspx.

2 EF550 DWFT Reference Architecture Design and Implementation

The design of this DWFT reference architecture calls for a Fujitsu RX200 S8 server directly attached to a
NetApp EF550 flash array with four 6Gbps SAS links.

2.1 Fujitsu RX200 S8 Server

The Fujitsu Primergy RX200 S8 server is a one-rack (1RU) server powered by the Intel Xeon processor

E5-2680 V2 product family, up to 1536GB of RAM, up to eight hot-plug internal HDDs or SSDs, and two
1Gb Ethernet LAN interfaces built into the motherboard, delivering outstanding levels of density and
performance in a compact package.

The Fujitsu RX200 S8 server under test was configured with dual-socket 10-core Xeon E5-2680 V2
2.80GHz CPUs, for a total of 20 cores, and 40 logical CPUs with hyperthreading enabled. The server was
equipped with 256GB of RAM and two internal HDDs for OS.

The Fujitsu RX200 S8 server has three PCle slots. Two of the slots were occupied by two LSI SAS HBA
cards. The third slot was installed with an LSI MegaRAID card.

2.2 Microsoft SQL Server 2014 Enterprise

Microsoft SQL Server 2014 Enterprise was installed, and SQL Server 2014 was configured with the
following settings.

Startup Options

e -E must be added to the startup options to increase the contiguous extents in database files and to
enable large transfer sizes in sequential disk access.
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e -T1117 should also be added to the startup options to make sure of even growth of all files in a file
group if autogrow is enabled.

e -T834 was added to the startup options to enable large pages. This trace flag was used for column store
testing only.
SQL Server Maximum Memory

For ease of benchmarking, SQL Server 2014 maximum memory should be set based on the number of
sockets of the reference architecture implementation. Because the RX200 S8 server under test has two
sockets, SQL Server maximum memory was set to 118GB.

MAXDOP

MAXDOP, or maximum degree of parallelism, is a tuning option that controls how many SQL Server
schedulers a SQL Server query can use per query step. The following settings were used:

e MAXDOP = 20, for row store testing
e MAXDOP =40 (that is, the system’s logical processor count), for column store testing

Resource Governor (RG)

The SQL Server 2014 resource governor was enabled and set to 12%.

2.3 NetApp EF550 Flash Array

The NetApp EF550 is an all-flash storage array that brings together extreme performance and enterprise-
grade reliability. The EF550 is a 2U dual controller storage array and for this test was populated with 24
800GB SSDs. The dual controllers were configured with SAS host interface cards (HICs) and 24G of
controller cache. The EF550 runs on enterprise-proven NetApp SANtricity® management software version
91.20 and controller firmware version 98.20.

For additional information about NetApp EF-Series solutions, visit www.netapp.com.

2.4 Database and Storage Layout

Figure 1 shows the detailed storage layout and database layout for the reference configuration. Except for
ensuring the dynamic read prefect option was disabled, all volumes created used the standard default
settings. Of the 24 SSDs, four RAID 5 volume groups were created for SQL Server databases, with 5 SSDs
per RAID 5 group. A RAID 1 volume group was created with 2 SSDs for transaction log files. The remaining
2 SSDs were configured as global hot spares.

As shown in Figure 1, eight DB volumes were created (2 volumes per RAID 5 volume group) and then
mapped to the host as eight database LUNs. One log volume was created on the RAID 1 volume group for
database and tempdb log files.

The 1TB target database was equally distributed among the 8 database LUNSs. Also, 32 tempdb files (10GB
per file) were created and evenly distributed among the 8 database LUNSs.
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Figure 1) Database and storage layout details.
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3 EF550 DWFT Reference Architecture Certification

Warning: The data in this section is preliminary and pending Microsoft review and approval. Do not

quote.

Figure 2) EF550 DWFT reference architecture certification.
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The reference configuration is a 2 socket system rated for 25TB using the DWFT V4 methedology
! pssumes a data compression ratio of 5:1
% Percent ratio of the throughput to the row store throughput of the reference configuration.
? Percent ratio of the throu ghput to the column store throughput of the reference configuration.
) Reported metrics are based on the qualification configuration which specifies database size and 50L Server memory.




4 Bill of Materials

Table 1 lists the bill of materials for this reference architecture, including both server and storage

components.

Table 1) Bill of materials.

Part Number Description Quantity
S26361-K1455-V101  [PY RX200S8 4x2.5 1
S26361-F3802-E280 Intel Xeon E5-2680v2 10C/20T 2.8GHz 25MB 2
S26361-F3694-E2 Performance mode installation 2
S26361-F3781-E516 16GB (1x16GB) 2Rx4 L DDR3-1600 R ECC 16
S26361-F3269-E2 DVD-RW supermulti slimline SATA 1
S26361-F3628-E201 SAS ctrl 6G 8ext PCle LP 2
S26361-F4610-E202 PLAN CP 2x1Gbit Cu Intel 1350-T2 LP 1
S26361-F1452-E130 Region kit America 1
S26361-F1790-E243 iIRMC S4 advanced pack 1
S26113-F574-E12 Modular PSU 800W platinum HP 2
S26361-F1386-E120 Fan upgrade kit 2nd CPU 1
S26361-F4482-E514 146GB 15krpm, <4.5ms, 32MB cache 2
S26361-F3554-E8 RAID ctrl SAS 6G 8-port internal (LSI MegaRAID) 1
EF-X551203A-R6-C EF550A, 12GB controller, 6Gb SAS, -C 2
E-X5681A-R6 Empty 2U-24 DE5600 enclosure 1
E-X4041A-R6 SSD, 800GB, non-FDE, DE5600 24
X-52197-00-R6 Power cord, in cabinet, 2m, C14-C13, E-Series 1

5 Conclusion

The NetApp reference architecture for Microsoft SQL Server 2014 DWFT presented in this report was
designed to show the ease of setting up the EF array and provide a level of confidence in implementing
the solution. The EF-Series all-flash array is built to deliver high performance with exceptionally low
latency. The array is capable of delivering 500,000 IOPS and 12GB/sec throughput. In this test with a
single 1U server, the 3U solution (server and storage) delivers 4325MB/sec row store measured I/O
throughput and 1323 queries/hr/TB column store measured throughput.
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