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Abstract 

This technical report describes a Microsoft SQL Server 2017 Data Warehouse Fast Track 

reference architecture that was built with a NetApp® EF280 flash array (2U) and a Fujitsu 

Server PRIMERGY RX2540 M4 (2U). This report also presents the configuration and the 

performance results of the 4U solution. 



2 Reference Architecture for Microsoft SQL Server 
2017 Data Warehouse Fast Track: NetApp EF280 

© 2018 NetApp, Inc. All Rights Reserved. © 2017 NetApp, Inc. All rights reserved. 

 

TABLE OF CONTENTS 

1 Solution Overview ................................................................................................................................ 3 

1.1 Target Audience .............................................................................................................................................. 3 

2 EF280 DWFT Reference Architecture Design and Implementation ................................................. 3 

2.1 NetApp EF280 Flash Array ............................................................................................................................. 3 

2.2 Fujitsu Server PRIMERGY RX2540 M4 .......................................................................................................... 3 

2.3 Microsoft SQL Server 2017 Enterprise ........................................................................................................... 4 

2.4 Database and Storage Layout ........................................................................................................................ 4 

3 EF280 DWFT Reference Architecture Certification ........................................................................... 6 

4 Bill of Materials ..................................................................................................................................... 7 

Conclusion .................................................................................................................................................. 8 

References ................................................................................................................................................... 8 

LIST OF TABLES 

Table 1) Bill of materials for the server. .......................................................................................................................... 7 

Table 2) Bill of materials for the storage array. ............................................................................................................... 8 

LIST OF FIGURES 

Figure 1) Database and storage layout details. .............................................................................................................. 5 

Figure 2) NetApp EF280 DWFT reference architecture certification. ............................................................................. 6 

 

  



3 Reference Architecture for Microsoft SQL Server 
2017 Data Warehouse Fast Track: NetApp EF280 

© 2018 NetApp, Inc. All Rights Reserved. © 2017 NetApp, Inc. All rights reserved. 

 

1 Solution Overview 

Data Warehouse Fast Track (DWFT) for SQL Server 2017 is a program that Microsoft administers to 

produce efficient, purpose-built, and out-of-the-box balanced reference configurations for SQL Server 

data warehouse workloads. The DWFT validation kit for SQL Server 2017 is the fifth generation of the 

Microsoft DWFT validation kit. This latest DWFT validation kit (DWFT V5.4.5345) is comprehensive. It 

contains all the components that users need to build the database, populate the data, and run the 

queries. 

The new DWFT V5.4.5345 includes a certification template. Section 3 of this report shows the certification 

template with the performance data of the reference architecture that is described in this report. 

The DWFT V5.4.5345 test takes advantage of the performance improvement and flexibility of the 

columnstore index (CCI). For more information about the SQL Server 2017 columnstore index, see 

Columnstore indexes—what's new. 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 

columnstore storage format. 

This report was created to show NetApp EF-Series system 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: 

• Data warehouse architects 

• Business intelligence (BI) users 

• Database administrators  

• IT planners 

For more information about Microsoft SQL Server Data Warehouse Fast Track, go to Data Warehouse 

Fast Track. 

2 EF280 DWFT Reference Architecture Design and Implementation 

The design of this DWFT reference architecture calls for a Fujitsu Server PRIMERGY RX2540 M4 that is 

directly attached to a NetApp EF280 flash array with four 12Gbps SAS links. 

2.1 NetApp EF280 Flash Array 

The NetApp EF280 is an all-flash entry-level storage array that brings together extreme performance and 

enterprise-grade reliability. The EF280 is a 2U dual-controller storage array. For this test, it was populated 

with 24 1.6TB solid-state drives (SSDs). The dual controllers were configured with SAS host interface 

cards (HICs) and 8GB of controller cache each. The EF280 runs on enterprise-proven NetApp SANtricity® 

OS 11.40. 

For additional information about NetApp EF-Series solutions, visit EF-Series Flash Storage Arrays. 

2.2 Fujitsu Server PRIMERGY RX2540 M4  

The Fujitsu PRIMERGY RX2540 M4 server was equipped with two of the Intel Xeon Processor Scalable 

Family CPUs with up to 48 cores relying on Intel UltraPath Interconnect for an increased data rate 

between the CPUs, along with new DDR4 memory technology of up to 3072GB. The modular design of 

the server offers excellent expandability with up to 24 drives, high storage density, DynamicLoM 

technology, and up to 8 Peripheral Component Interconnect Express (PCIe) Gen 3 I/O expansion slots. 

https://docs.microsoft.com/en-us/sql/relational-databases/indexes/columnstore-indexes-what-s-new
https://www.microsoft.com/en-us/cloud-platform/data-warehouse-fast-track
https://www.microsoft.com/en-us/cloud-platform/data-warehouse-fast-track
http://www.netapp.com/us/products/storage-systems/all-flash-array/ef-series.aspx
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The tested server was equipped with 1536GB of RAM and two internal SSDs for the operating system, 

and 2 of the 6 PCIe slots were occupied by LSI SAS 9300-8e host bus adapter (HBA) cards. 

For additional information about Fujitsu Primergy server solutions, visit Fujitsu Server PRIMERGY. 

2.3 Microsoft SQL Server 2017 Enterprise 

Microsoft SQL Server 2017 Enterprise was installed and was configured with the following settings. 

For startup options: 

• -E was added to the startup options to increase the contiguous extents in database files and to 

enable large transfer sizes in sequential disk access. 

• -T1117 was also added to the startup options to facilitate even growth of all the files in a file group if 

autogrow is enabled. 

SQL Server Maximum Memory 

For ease of benchmarking, SQL Server 2017 maximum memory was set based on the number of sockets 

of the reference architecture implementation. Because the Fujitsu PRIMERGY RX2540 M4 server under 

testing had two sockets, the 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: 

• MAXDOP = 48, for row store testing 

• MAXDOP = 96 (that is, the system’s logical processor count), for columnstore testing 

Resource Governor  

The SQL Server 2017 Resource Governor was enabled and was set to 12%. 

2.4 Database and Storage Layout 

The combination of NetApp SANtricity Dynamic Disk Pools (DDP) technology and NetApp EF-Series 

storage is optimal for high-performance computing (HPC). DDP technology distributes data, parity 

information, and spare capacity across a pool of drives. To promote full data protection, its intelligent 

algorithm (seven patents pending) defines which drives are used for segment placement. The dynamic 

rebuild technology of DDP uses every drive in the pool to rebuild a failed drive, enabling exceptional 

performance under failure. Flexible disk pool sizing optimizes utilization of any configuration for maximum 

performance, protection, and efficiency.  

Therefore, a single DDP pool was created on the EF280 system by using 24 SSDs for the SQL Server 

database data, log, and tempdb files. Figure 1 shows the detailed storage layout and database layout for 

the reference configuration. 

http://www.fujitsu.com/global/products/computing/servers/primergy/
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Figure 1) Database and storage layout details. 
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3 EF280 DWFT Reference Architecture Certification 

Figure 2 shows a DWFT reference architecture certification.  

Figure 2) NetApp EF280 DWFT reference architecture certification. 
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4 Bill of Materials 

Table 1 and Table 2 list the bills of materials for this reference architecture, including server and storage 

components, respectively. 

Table 1) Bill of materials for the server. 

Part Number Description Quantity 

S26361-K1567-V408 PY RX2540 M4 8x 2.5`(S26361-K1567-V408) 1 

S26361-F4051-E160 Intel Xeon Platinum 8160 24C 2.10 GHz(S26361-F4051-E160) 2 

S26361-F3849-E100 Cooler Kit 2nd CPU(S26361-F3849-E100) 1 

S26361-F3694-E10 Independent Mode Installation(S26361-F3694-E10) 2 

S26361-F4026-E464 64GB (1x64GB) 4Rx4 DDR4-2666 LR ECC(S26361-F4026-E464) 24 

S26361-F3778-E1 DVD-RW supermulti ultraslim SATA(S26361-F3778-E1) 1 

S26361-F5675-E480 SSD SATA 6G 480GB Mixed-Use 2.5` H-P 

EP(S26361-F5675-E480) 

2 

S26361-F3846-E31 Risercard PCIe 2 FH slots x16/x8 right(S26361-F3846-E31) 1 

S26361-F3846-E32 Risercard PCIe 2 FH slots x16/x8 left(S26361-F3846-E32) 1 

S26361-F3953-E401 PLAN EM 4x 1Gb T OCP interface(S26361-F3953-E401) 1 

S26361-F2735-E175 Rack Mount Kit F1 CMA QRL LV(S26361-F2735-E175) 1 

S26361-F4530-E10 Mounting of RMK in symmetrical racks(S26361-F4530-E10) 1 

S26361-F2735-E82 Rack Cable Arm 2U(S26361-F2735-E82) 1 

S26361-F1452-E130 region-kit America(S26361-F1452-E130) 1 

S26361-F1790-E243 iRMC advanced pack(S26361-F1790-E243) 1 

S26361-F1790-E311 eLCM Activation License(S26361-F1790-E311) 1 

S26361-F2036-E100 ServerView Suite DVDs(S26361-F2036-E100) 1 

S26113-F574-E13 Modular PSU 800W platinum hp(S26113-F574-E13) 2 

T26139-Y1968-E100 Cable powercord rack, 4m, black(T26139-Y1968-E100) 2 

S26361-F1420-E130 opt. front VGA(S26361-F1420-E130) 1 

S26361-F3120-E50 serial port option(S26361-F3120-E50) 1 



8 Reference Architecture for Microsoft SQL Server 
2017 Data Warehouse Fast Track: NetApp EF280 

© 2018 NetApp, Inc. All Rights Reserved. © 2017 NetApp, Inc. All rights reserved. 

 

Part Number Description Quantity 

S26361-F3552-E101 TPM 1.2 Module(S26361-F3552-E101) 1 

H3-25460-01 SAS9300-8e dual-port 12GB (8 Phy) PCIe SAS 3 adapt 2 

Table 2) Bill of materials for the storage array. 

Part Number Description Quantity 

EF280A-16GB-FC-
0E-C 

EF280A,16GB Cntrlr,No HIC,16Gb FC,2-pt,-C 2 

X-56033-00-0E-C HIC,E2800/EF280,12Gb SAS,4-ports 2 

E-X5721A-QS DE224C Exp Shelf,EF280 Attached,Model,eCTO 1 

X-26004-00 Cable, miniSAS HD-miniSAS HD, SAS3, 1m 4 

E-X4092A-0E-C SSD,1.6TB,12Gb,DE224C,0E,-C 24 

X-52197-00-0E-C Power cord, in cabinet, 2m, C14-C13, E-Series 1 

Conclusion 

The NetApp reference architecture for Microsoft SQL Server 2017 DWFT that is presented in this report 

was designed to show the ease of configuring the EF-Series array by using Dynamic Disk Pools 

technology. It was also designed to 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 EF280 can deliver 300,000 IOPS and 10GBps throughput. In this test with a single 2U server, the 4U 

solution (server and storage) delivered 8996MBps row-store measured I/O throughput and 4,159 

queries/hr/TB columnstore measured throughput.  
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product and feature versions described in this document are supported for your specific environment. The 
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