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Lenovo ServeRAID H1110 SAS or SATA Controller

ServeRAID H1110 SAS/SATA Controller Product Guide (withdrawn product)

The ServeRAID H1110 SAS/SATA Controller for System x offers a low-cost enterprise-grade RAID solution for
internal HDDs and integrates popular SAS technology into an organization’s storage infrastructure. Ideal for
supporting four HDDs in a space-constrained server configuration, the ServeRAID H1110 comes in a standard
PCle form factor, enabling it to support a wide array of servers. It features a PCI Express x4 Gen 2 host interface,
MDO form factor, and robust hardware RAID processing engine based on the LSI SAS2004 RAID on Chip (ROC)
controller. Figure 1 shows the adapter.

Figure 1. ServeRAID H1110 SAS/SATA Controller for System x

Did you know?

6 Gbps SAS 2.0 technology has been introduced to address data off-load bottlenecks in the direct-access storage
environment. This new throughput doubles the transfer rate of the previous generation. SAS 2.0 is designed for
backward compatibility with 3 Gbps SAS as well as with 3 Gbps SATA hard drives. Hardware RAID offers better
reliability, performance, and lower CPU utilization in server environments compared to software RAID
implementations.

Click here to check for updates ServeRAID H1110 SAS/SATA Controller (withdrawn product)



Part number information

Table 1. Ordering part number and feature code

Description Part number

Feature code

ServeRAID H1110 SAS/SATA Controller 81Y4492

A1XL

The ServeRAID H1110 option part number includes the following items:

« One ServeRAID H1110 adapter card (without brackets) One full-height (3U) bracket
« One low-profile (2U) bracket

« Documentation package

Specifications

The ServeRAID H1110 adapter has the following specifications:

« Four internal 6 Gbps SAS/SATA ports

¢ One x4 mini-SAS internal connector (SFF-8087)

« 6 Gbps throughput per port

« Based on LSI SAS2004 6 Gbps RAID on Chip (ROC) controller
« x4 PCI Express 2.0 host interface

« Supports RAID 0, 1, 1E, and 10

« Connects to up to four SAS or SATA drives

« SAS and SATA drives are supported, but the mixing of SAS and SATA in the same integrated volume is not

supported
« Supports simple-swap SATA and hot-swap SAS and SATA drives
« Supports up to two integrated volumes
« Supports up to two global hot-spare drives
« Supports drive sizes greater than 2 TB for RAID 0, 1E, and 10 (not RAID 1)
« Fixed stripe size of 64 KB
o Compliant with Disk Data Format (DDF)
« S.M.A.R.T. support

Features

The ServeRAID H1110 adapter has the following features:

« Resynchronization with Concurrent Host I/O Operation:

« Host’s I/0O operations are not halted when the volume is re-synchronized because of a hot-spare activation or

disk replacement, thereby avoiding downtime.

« Online Capacity Expansion for Integrated Mirroring (RAID 1) volumes:

« Online Capacity Expansion (OCE) allows the capacity of a two-drive integrated mirroring volume

(RAID 1) to be expanded by replacing existing physical disks with larger capacity disks without disrupting




volume operations.
Write Journaling for data integrity:

» Write Journaling is used to verify that the disks in a mirrored volume are synchronized. It automatically
synchronizes potentially inconsistent data after the unexpected loss of electrical power.

» Background initialization for quick volume setup:

« Background initialization allows host I/O operations on a newly created mirrored volume without waiting for the
process of copying data from the primary disks to the secondary disks to complete.

« Consistency Check for background data integrity:

« Consistency Check verifies that all data on the primary and secondary disks in a mirrored volume are identical.

« Global Hot Spare support:

« A hot spare rebuilds data from a failed drive in an integrated volume that supports data redundancy.
ServeRAID provides the ability to define a physical disk as a global hot spare to replace a failed drive. A global

hot spare allows any physical drive to be designated as a hot spare for all configured integrated volumes.

Server support

The ServeRAID H1110 adapter is supported in the servers that are listed in the following tables. Support for
System x and dense servers with Xeon E5/E7 v4 and E3 v5 processors
Table 2. Support for System x and dense servers with Xeon E5/E7 v4 and E3 v5 processors
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« Support for servers with Intel Xeon v3 processors

« Table 3. Support for servers with Intel Xeon v3 processors




81Y4492

Part number

ServeRAID

H1110 SAS Description
/SATA Cont P

roller

Y x3100 M5 (5457)
Y x3250 M5 (5458)
N x3500 M5 (5464)
N x3550 M5 (5463)
N x3650 M5 (5462)
N x3850 X6/x3950 X6 (6241, E7 v3)
N nx360 M5 (5465)

« Support for servers with Intel Xeon v2 processors

« Table 4. Support for servers with Intel Xeon v2 processors

81Y4492 Part number

ServeRAID

H1110 SAS Description

/SATA Cont

roller

N x3500 M4 (7383, E5-2600 v2)
Y x3530 M4 (7160, E5-2400 v2)
Y x3550 M4 (7914, E5-2600 v2)
Y x3630 M4 (7158, E5-2400 v2)
N x3650 M4 (7915, E5-2600 v2)
Y x3650 M4 BD (5466)

Y x3650 M4 HD (5460)

N x3750 M4 (8752)

N x3750 M4 (8753)

N x3850 X6/x3950 X6 (3837)

N x3850 X6/x3950 X6 (6241, E7 v2)
Y dx360 M4 (E5-2600 v2)

Y nx360 M4 (5455)

« Support for servers with Intel Xeon v1 processors

« Table 5. Support for servers with Intel Xeon v1 processors




81Y4492 Part number

ServeRAID H
1110 SAS/SA | Description
TA Controller

x3100 M4 (2582)

x3250 M4 (2583)

x3300 M4 (7382)

x3500 M4 (7383, E5-2600)

x3530 M4 (7160, E5-2400)

x3550 M4 (7914, E5-2600)

x3630 M4 (7158, E5-2400)

x3650 M4 (7915, E5-2600)

x3690 X5 (7147)

x3750 M4 (8722)

x3850 X5 (7143)

<|lzlz|lz z|<|<|<|z|<|<|<

dx360 M4 (7912, E5-2600)

See ServerProven for the latest information about the System x servers that support each adapter:

http://www.lenovo.com/us/en/serverproven/xseries/controllers/matrix.shtmi
Drive support

The ServeRAID H1110 adapter supports both simple-swap and hot-swaps disk drives. The card supports SAS
and SATA disk drives. SATA solid state drives (SSDs) are also supported; however, this adapter is not
performance optimized for SSDs. The maximum quantity of drives supported by ServeRAID H1110 is four.

The following tables list currently available disk drives that can be used with the ServeRAID H1110 adapter if they
are supported in a particular server.

« Table 5: 1.8-inch SSDs

« Table 6: 2.5-inch hot-swap 6 Gb SAS/SATA HDDs

« Table 7: 2.5-inch hot-swap 6 Gb SAS/SATA SSDs

« Table 8: 3.5-inch hot-swap 6 Gb SAS/SATA HDDs

« Table 9: 3.5-inch hot-swap 6 Gb SAS/SATA SSDs

« Table 10: 3.5-inch simple-swap 6 Gb SAS/SATA HDDs
« Table 11: 2.5-inch internal 6 Gb HDDs for NeXtScale

Table 6. 1.8-inch SSDs
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1.8-inch hot-swap SSDs — 6 Gb SATA — Enterprise Mainstream (3-5 DWPD)
00AJ3 | 120GB SATA 1.8" MLC Enterprise Val NININININININININININTY ININ N
35 ue SSD
00AJ3 | 240GB SATA 1.8" MLC Enterprise Val NININININININININININTY [N TN TN
40 ue SSD
00AJ3 | 480GB SATA 1.8" MLC Enterprise Val NININININININININININTY ININ N
45 ue SSD
00AJ3 | 800GB SATA 1.8" MLC Enterprise Val NINININININININININ N Y TN IN TN
50 ue SSD
1.8-inch hot-swap SSDs — 6 Gb SATA - Enterprise Entry (<3 DWPD)
OOf\JO S3500 80GB SATA 1.8" MLC Enterpri NINININININTY ININININTY NN N
40 se Value SSD
00AJO $3500400GBSATA1.8”MLC Enterpr NININININININININININTY ININ N
50 ise Value SSD
00fo4 $3500 800GB SATA 1.8" MLC Enterpr NININININININININININ Y ININ TN
55 ise Value SSD

Table 7. 2.5-inch hot-swap 6 Gb SAS/SATA HDDs
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2.5-inch hot-swap HDDs — 6 Gb SAS 10K
90Y88 | 300GB 10K 6Gbps SAS 2.5" SFF G2
27 HS HDD YIY|YIY|Y N|IN/Y Y NIN|Y|N|Y|Y
90Y88 | 600GB 10K 6Gbps SAS 2.5" SFF G2
75 HS HDD YIY|YIY|Y NIN/Y'Y NIN|Y|N|Y|Y
81Y96 | 900GB 10K 6Gbps SAS 2.5" SFF HS vivivivivIiNININIY ININIYINIY Y
50 HDD
00AD | 1.2TB 10K 6Gbps SAS 2.5" G2HS H vivivivivIinNINIY IVININIYINIY N
075 DD
OONA | 1.8TB 10K 6Gbps SAS 2.5" G2HS
441 5126 HDD NIN/N|N|/Y| NIN|/N|Y|N|N|Y|N|N|Y
2.5-inch hot-swap HDDs - 6 Gb SAS 15K
90Y89 | 146GB 15K 6Gbps SAS 2.5" SFF G2
26 HS HDD YIY|YIY|Y NIN/Y Y NIN|Y|N|Y|Y
81Y96 | 300GB 15K 6Gbps SAS 2.5" G2HS vivivivivIinNInNIY v ININIYINIY Y
70 HDD
00AJ3 | 600GB 15K 6Gbps SAS 2.5" G2HS vivivivivIiNINIY Y ININIYININIY
00 HDD
2.5-inch hot-swap HDDs — 6 Gb NL SAS
90Y89 | 500GB 7.2K 6Gbps NL SAS 2.5"
53 SFE G2HS HDD YIY|YIY|Y NIN/Y Y NIN|Y|N|Y|Y
81Y96 | 1TB 7.2K 6Gbps NL SAS 2.5" SFF H
90 S HDD YIY|YIY|]Y NIN/Y Y NIN|Y|N|Y|Y
2.5-inch hot-swap HDDs — 6 Gb NL SATA
81Y97 | 500GB 7.2K 6Gbps NL SATA 2.5" SF vivivivivIiNINIY Y ININININIY Y

26

F HS HDD




81Y97 | 1TB 7.2K 6Gbps NL SATA 2.5" SFF
30 HS HDD YIYIYIY|]YI NIN|/Y|Y|N|N|NIN|Y|Y
Table 8. 2.5-inch hot-swap 6 Gb SAS/SATA SSDs
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2.5-inch hot-swap SSDs — 6 Gb SAS — Enterprise Performance (10+ DWPD)
49Y6 | 200GB SAS 2.5" MLC HS Enterprise S vivivIivivININIYIYININIY INIY N
129 | SD
49Y6 " i
400GB SAS 2.5" MLC HS Enterprise S vivivIivivININIYIYININIY INIY N
134 | sD
49Y6 | 800GB SAS 2.5" MLC HS Enterprise S vivivIivivININIYIYININIY INIY N
139 | SD
49Y6 | 1.6TB SAS 2.5" MLC HS Enterprise SS vivivIivivINININIYININTY INININ
195 | D
2.5-inch hot-swap SSDs — 6 Gb SATA - Enterprise Mainstream (3-5 DWPD)
00AJ | 120GB SATA 2.5" MLC HS Enterprise
355 | Value SSD Y/Y|Y|Y| Y NIN|[Y|Y NIN|Y|N|Y|Y
00AJ | 240GB SATA 2.5" MLC HS Enterprise
360 | Value SSD Y Y[Y|Y|YININ|[Y|[Y| N|N|Y|INI|Y|Y
00AJ | 480GB SATA 2.5" MLC HS Enterprise
365 | Value SSD Y/Y|Y|Y| Y NI[N|[Y|Y NIN|Y|N|Y|Y
00AJ | 800GB SATA 2.5" MLC HS Enterprise
370 | Value SSD Y/Y|[Y|Y| Y NIN|[Y|Y NIN|Y|[N|Y|Y
2.5-inch hot-swap SSDs — 6 Gb SATA - Enterprise Entry (<3 DWPD)
00AJ | S3500 120GB SATA 2.5" MLC HS Ente
000 | rprise Value SSD YAY Y Y Y NN Y Y NN Y N YN




00AJ
005

S3500 240GB SATA 2.5" MLC HS Ente
rprise Value SSD

00AJ
010

S3500 480GB SATA 2.5" MLC HS Ente
rprise Value SSD

00AJ
015

S3500 800GB SATA 2.5" MLC HS Ente
rprise Value SSD

00YC
365

120GB Enterprise Entry SATA HS 2.5"
SSD

00YC
370

240GB Enterprise Entry SATA HS 2.5"
SSD

00YC
375

480GB Enterprise Entry SATA HS 2.5"
SSD

00YC
380

960GB Enterprise Entry SATA HS 2.5
SSD

Table 9. 3.5-inch hot-swap 6 Gb SAS/SATA HDDs




X [ x | x
Xx [x |x|d |3 |3 |3
3(3[(3[x |5 |56
5(5(6 (3 3|5 (3 |x |x
X [x|x|3|5|3|6 /0|00 |3 (3 |n|x |x
3(3(3(0(0(0O/0O M|M|M|6 |6 [x |3 |3
1123 M M|M/M|4 (4 (4 |5 |5 |3 |12
0|/5/0(4(4 |4 |4 |(7|(7|(7|/0 |0 |6 |0 |5
Part n o|jojo|((7|(7|(7|(7|1 |9 1T M|M|O |0 |O
umbe Describtion MMM1 9|1 9|6 (1|5 (4|4 MMM
r P 44|46 /1/5/1 /0,48 B/ H|4 5|5
(2|(2|(7/0,(4,|8,|2, |E|E|E|D|D|(5|[(5B|((5
5|5 |3 |E|E|E|E |5 |5 |5 |(5|/(5|4 |4 |4
8 8 |8 |5-|5-|5-|/5-|/2 |2 |2 (4|4 |5 |5 |5
2)|3)|2(2(2 (2|2 |4 (6 (4|6 |6 (578
4 |16 (4(6 0|0 |0 |6)|0
0|0 0[O0 (0 |O0|O
00000V |Vv |V
2) 22
3.5-inch hot-swap HDDs — 6 Gb SAS 15K
49Y60 | 300GB 15K 6Gbps SAS 3.5" G2HS NINIY Y Iy ivInlYIvivIivININIY Y
92 HDD
49Y61 | 600GB 15K 6Gbps SAS 3.5" G2HS NINIYIVIVIVINIYIVIVIVININIY |V
02 HDD
3.5-inch hot-swap HDDs — 6 Gb NL SAS
90Y85 | 1TB 7.2K 6Gbps NL SAS 3.5" G2HS NINIYIVIVIVINIYIVYIVIVININININ
67 HDD
90Y85 "
o 2TB 7.2K 6Gbps NL SAS 3.5" G2HS NINIY Y vy ivInNlY IvIivIivVININININ
HDD
49Y62 | 4TB 7.2K 6Gbps NL SAS 3.5" G2HS NINIY Y Iy ivININIYIVIVININININ
10 HDD
00OML | 6TB 7.2K 6Gbps NL SAS 3.5" G2HS
213 5126 HDD NIN|IY|Y|[Y|YIN|YI|[YI|YI|]Y|N|N|Y|Y
3.5-inch hot-swap HDDs — 6 Gb NL SATA
81Y97 | 500GB 7.2K 6Gbps NL SATA 3.5" G2
86 HS HDD NIN|Y|Y|[Y|YIN|YI|[YI|]YI|]Y|N|N|Y|Y
81Y97 | 1TB 7.2K 6Gbps NL SATA 3.5"
90 G2HS HDD NIN|IYIYIY|YIN|IYI|IYI|Y|]Y|N|N|Y|Y
81Y97 | 2TB 7.2K 6Gbps NL SATA 3.5"
94 G2HS HDD NIN|IY|YI[Y|YIN|IYI|[YI|YI|]Y|N|N|Y|Y
00FN1 | 2TB 7.2K 6Gbps NL SATA 3.5"
13 G2HS 512e HDD NIN|IYIY|IY|YIN|IYI|IYI|Y|]Y|N|N|Y|Y
00FN1 | 4TB 7.2K 6Gbps NL SATA 3.5"
43 G2HS 5126 HDD NIN|IYIYIYIYIN|IYI|IYI|YI|]Y|N|N|Y|Y
00FN1 | 6TB 7.2K 6Gbps NL SATA 3.5" NINIYIVYIVIVINIYIVIVIVININIY |V

73

G2HS 512e HDD




Table 10. 3.5-inch hot-swap 6 Gb SAS/SATA SSDs
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3.5-inch hot-swap SSDs — 6 Gb SATA - Enterprise Performance (10+ DWPD)
00YC | Intel S3710 400GB Enterprise Performa
340 | nce SATA HS 3.5" SSD NANNINGNG NN NG NEN NG NN Y Y
00YC | Intel S3710 800GB Enterprise Performa
345 | nce SATA HS 3.5" SSD NANININNGN NN GN NG NGN NG Y Y
3.5-inch hot-swap SSDs — 6 Gb SATA — Enterprise Mainstream (3-5 DWPD)
00AJ | 120GB SATA 3.5" MLC HS Enterprise V NININININIY INININTY TY ININ NN
435 | alue SSD
00AJ | 480GB SATA 3.5" MLC HS Enterprise V NININININIY INININTY Y INININ N
445 alue SSD
3.5-inch hot-swap SSDs — 6 Gb SATA - Enterprise Entry (<3 DWPD)
00W | Intel S3510 120GB Enterprise Entry SA
G770 | TA HS 3.5" SSD N|{N[N|N|[NIN|N|N|/N[N|[N|N|N|Y [N
00W | Intel S3510 240GB Enterprise Entry SA
G775 | TA HS 3.5" SSD N|{N[N|N[NIN|N|N|/N[N|[N|N|N|Y [N
00W | Intel S3510 480GB Enterprise Entry SA
G780 | TA HS 3.5" SSD N|{N[N|N|[NIN|N|N|/N[N|[N|N|N|Y [N
2(2)2)(0 EGSOE)GB Enterprise Entry SATA HS 3.5 NINININININININININ Y ININTY Ty

Table 11. 3.5-inch simple-swap 6 Gb SAS/SATA HDDs
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2SS HDD

1TB 7.2K 6Gbps NL SATA 3.5" G2S

S HDD

S HDD

umbe | Description

Part n

3.5-inch simple-swap HDDs — 6 Gb NL SATA

81Y98 | 500GB 7.2K 6Gbps NL SATA 3.5" G

02

81Y98
06

81Y98 | 2TB 7.2K 6Gbps NL SATA 3.5" G25

10

Table 12. 2.5-inch internal 6 Gb HDDs for NeXtScale
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ber C [( [( 0 1/5|1/0,/4,|8 | B|H|4 |5 |5
212 |7 E’ 4, /8,2, |E | E|E D|D|(5|(5]|(
5|5 |3 5 E|E|E |5 |5 |5 |(5/(5/4 |4 4
8 |8 |8 5-(5-(5-|2 |2 |2 (4 |4 |5 |5 |5
2 (3|2 2 2224|646 |6 |5)/7)]8)
) 1) ) 4 6 (4 (6 |0 (0|0 ([6)0
0 0000 |O0]|O
0 0)/0)|0)|v |V |V
) 2)2)|2)
2.5-inch NeXtScale HDDs — 6 Gb SATA HDDs
00AD | 500GB 7.2K 6Gbps SATA 2.5" HDD for
035 | NeXtScale System NANININGN N GNG NN GN NN Y NN
00AD | 1TB 7.2K 6Gbps SATA 2.5" HDD for Ne NINININININININ NN N I N Y NN

Operating environment

The ServeRAID H1110 adapter has the following dimensions:

« Height: 17 mm (0.67 in)
o Width: 64 mm (2.54 in)
e Depth: 79 mm (3.12in)
« Weight: 47 g (0.11 Ib)

The ServeRAID H1110 adapter has the following shipping dimensions:

¢ Height: 51 mm (2.0 in)
Width: 143 mm (5.63 in)
Depth: 238 mm (9.38 in)
Weight: 222 g (0.49 Ib)

The ServeRAID H1110 adapter is supported in the following environment:

o Temperature:
o 101to 35° C (50 to 95° F) at 0 to 914m (0 to 3,000 ft)
o 1010 32° C (50 to 90° F) at 914 to 2133 m (3,000 to 7,000 ft)

 Relative humidity: 20% to 80% (noncondensing)




o Maximum altitude: 2,133 m (7,000 ft)

Regulatory Compliance

The ServeRAID H1110 conforms to the following international standards:

« EN55022 EN55024 EN60950 / CE

« EN 61000-3-2

« EN 61000-3-3

« IEC 950 CB Scheme FCC Class A

« UL 1950

« CSA C22.2 950-95 VCCI

o NZ AS3548 / C-tick RRL for MIC (KCC) BSMI
o UL 94-/V

Warranty
One-year limited warranty. When installed on a System x server, these cards assume your system’s base
warranty and any warranty upgrade.

Operating system support
The adapter supports the following operating systems:

Tip: This table is automatically generated based on data from Lenovo ServerProven. Note that older servers are
not listed in the table. Consult ServerProven for details of those servers.

Table 13. Operating system support for ServeRAID H1110 SAS/SATA Controller, 81Y4492



x3
;0 25
Operating systems M5 0
5 M5
45 (54
7 58)

Microsoft Windows Server 2008 R2

Microsoft Windows Server 2012

Microsoft Windows Server 2012 R2

Red Hat Enterprise Linux 5 Server Edition

Red Hat Enterprise Linux 5 Server with Xen x64 Edition

Red Hat Enterprise Linux 5 Server x64 Edition

Red Hat Enterprise Linux 6 Server Edition

Red Hat Enterprise Linux 6 Server x64 Edition

SUSE Linux Enterprise Server 11 for AMD64/EM64T

SUSE Linux Enterprise Server 11 for x86

SUSE Linux Enterprise Server 11 with Xen for AMD64/EM64T

VMware vSphere 5.1 (ESXi)

<|<|lz|<|<lz|<|<|z|<|=<|=<|x<
<|<| <| <] </ <|=<|<|<|<|=<|=<|x<

VMware vSphere Hypervisor (ESXi) 5.5

Related publications

For more information, refer to the following documents:

« System x HBA products home page:
« https://www3.lenovo.com/us/en/raid-controllers-and-storage-adapters/12gb-s-sas-sata-host-bus-

adapters/c/sas-sata-hba
« H1110 Installation and User’s Guide

« https://support.lenovo.com/docs/UM103405
« System x Configuration and Options Guide:

« https://support.lenovo.com/us/en/documents/SCOD-3ZVQ5W

Related product families
Product families related to this document are the following:

« RAID Adapters

Notices

Lenovo may not offer the products, services, or features discussed in this document in all countries. Consult your
local Lenovo representative for information on the products and services currently available in your area. Any


https://www3.lenovo.com/us/en/raid-controllers-and-storage-adapters/12gb-s-sas-sata-host-bus-adapters/c/sas-sata-hba
https://support.lenovo.com/docs/UM103405
https://support.lenovo.com/us/en/documents/SCOD-3ZVQ5W

reference to a Lenovo product, program, or service is not intended to state or imply that only that Lenovo product,
program, or service may be used. Any functionally equivalent product, program, or service that does not infringe
any Lenovo intellectual property right may be used instead. However, it is the user’s responsibility to evaluate and
verify the operation of any other product, program, or service. Lenovo may have patents or pending patent
applications covering subject matter described in this document. The furnishing of this document does not give
you any license to these patents. You can send license inquiries, in writing, to:

« Lenovo (United States), Inc.
« 8001 Development Drive

« Morrisville, NC 27560

« US.A.

« Attention: Lenovo Director of Licensing

LENOVO PROVIDES THIS PUBLICATION "AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT,
MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE. Some jurisdictions do not allow disclaimers
of express or implied warranties in certain transactions, therefore, this statement may not apply to you.

This information could include technical inaccuracies or typographical errors. Changes are periodically made to
the information herein; these changes will be incorporated in new editions of the publication. Lenovo may make
improvements and/or changes in the product(s) and/or the program(s) described in this publication at any time
without notice.

The products described in this document are not intended for use in implantation or other life support applications
where malfunction may result in injury or death to persons. The information contained in this document does not
affect or change Lenovo product specifications or warranties. Nothing in this document shall operate as an
express or implied license or indemnity under the intellectual property rights of Lenovo or third parties. All
information contained in this document was obtained in specific environments and is presented as an illustration.
The result obtained in other operating environments may vary. Lenovo may use or distribute any of the
information you supply in any way it believes appropriate without incurring any obligation to you.

Any references in this publication to non-Lenovo Web sites are provided for convenience only and do not in any
manner serve as an endorsement of those Web sites. The materials at those Web sites are not part of the
materials for this Lenovo product, and use of those Web sites is at your own risk. Any performance data contained
herein was determined in a controlled environment. Therefore, the result obtained in other operating
environments may vary significantly. Some measurements may have been made on development-level systems
and there is no guarantee that these measurements will be the same on generally available systems.
Furthermore, some measurements may have been estimated through extrapolation. Actual results may vary.
Users of this document should verify the applicable data for their specific environment.

« © Copyright Lenovo 2022. All rights reserved.

« This document, TIPS0831, was created or updated on March 20, 2019.

« Send us your comments in one of the following ways:

« Use the online Contact us review form found at: https:/lenovopress.lenovo.com/TIPS0831

« Send your comments in an e-mail to: comments@lenovopress.com
« This document is available online at https://lenovopress.lenovo.com/TIPS0831.

Trademarks

« Lenovo and the Lenovo logo are trademarks or registered trademarks of Lenovo in the United States, other
countries, or both. A current list of Lenovo trademarks is available on the Web at

« https:/www.lenovo.com/us/en/legal/copytrade/.

« The following terms are trademarks of Lenovo in the United States, other countries, or both:

+ Lenovo®


https://lenovopress.lenovo.com/TIPS0831
mailto:comments@lenovopress.com
https://lenovopress.lenovo.com/TIPS0831.
https://www.lenovo.com/us/en/legal/copytrade/

« NeXtScale

« NeXtScale System®

« ServeRAID

« ServerProven®

o System x®

e X5

« The following terms are trademarks of other companies:

« Intel® and Xeon® are trademarks of Intel Corporation or its subsidiaries.

« Linux® is the trademark of Linus Torvalds in the U.S. and other countries.

« Microsoft®, Windows Server®, and Windows® are trademarks of Microsoft Corporation in the United States,
other countries, or both.

« Other company, product, or service names may be trademarks or service marks of others.
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