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Why System x for Business Analytics 
 
Get deep insights from the wilderness of your data—fast! 

 

Executive Overview 
If your organization is like many today, your problem isn’t lack of data. More likely, you have more data than you know what to 
do with. Without the ability to analyze all that structured and unstructured information in near-realtime, you may be costing 
yourself money: lost sales, inefficient inventory, an inability to retain customers, and more. To be successful, a business must 
be able to manage massive analytics workloads, quickly and effectively. 
 
What you need is a solution that can take all that data and turn it into actionable insights that can help you outmaneuver the 
competition, slash expenses, and keep your customers happy. And not days or weeks from now, but now—today—while there 
is still time to do something proactive with those insights. 
` 
Odds are you don’t have the time, resources, or capital to experiment with what works in big data/analytics. You need a 
solution that takes care of all that for you, so you can go on with the business of running your business. 
 
Of course a “solution” requires more than just servers. It needs a melding of the right hardware with the right software, tested 
together and optimized for the task. Even the best software can’t get the job done if the servers are offline; it requires world-
class hardware, service, and support as well. System x

®
 servers from Lenovo fulfill that requirement. In a May 2014 annual 

independent vendor survey conducted by Information Technology Intelligence Consulting (ITIC), for the sixth year in a row 
corporate enterprise users ranked System x server hardware #1 in delivering the highest levels of reliability/uptime of any x86 
servers in the industry.1 Similarly, System x servers were ranked #1 in a 2014 survey of customer satisfaction conducted by 
Technology Business Review (TBR).
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On October 1, 2014, Lenovo acquired IBM’s entire x86 portfolio, including System x, BladeCenter

®
, and Flex System

™
 

servers, chassis, and other related products. But it wasn’t a case of simply handing off the portfolio to Lenovo employees who 
were unfamiliar with the products. In fact, thousands of IBM engineers, programmers, marketing, sales, education, and other 
personnel who previously supported the IBM x86 products, as well as a number of manufacturing plants and labs, all went to 
Lenovo in the deal as well. This means that Lenovo is equally equipped to design, manufacture, sell, and support System x 
and related server, storage, and networking products as IBM was.  
 
In addition, Lenovo has partnered with the leaders in Big Data/Analytics software to provide the industry’s best business 
analytics solutions, tested on and optimized for Lenovo systems. This paper describes these solution offerings. 
 

Big Data/Analytics Solutions 
Our key solutions for Big Data and business analytics workloads, include:  

 
System x Solutions for Hadoop with IBM InfoSphere BigInsights provide high-performance analysis of large-scale data, both 
unstructured and structured, with analytics application capability for the enterprise. With Lenovo-engineered big data reference 
architectures validated on System x servers, clients can harness the power of Apache Hadoop with IBM InfoSphere 
BigInsights

®
 to help unlock the value of their data so they can deliver faster insights cost effectively. For more information, go 

to www.ibm.com/software/data/infosphere/biginsights/. 
 

System x Solutions for SAP HANA™ pair System x X6 systems with the SAP HANA in-memory database. This solution is the 
world leader in SAP HANA installations. It enables real-time business and allows you to instantly explore and analyze SAP 
transactional and analytical information from across the enterprise. It accelerates business intelligence, reporting and analysis 

                                                           
1
 ITIC 2014-2015 Global Server Hardware, Server OS Reliability Survey: 
http://public.dhe.ibm.com/common/ssi/ecm/en/xsl03126usen/XSL03126USEN.PDF. 

2
 TBR: IBM System x x86 servers - Delivering high customer satisfaction through strong quality, reliability and services; 
http://ibm.com/common/ssi/cgi-
bin/ssialias?infotype=SA&subtype=WH&htmlfid=XSL03136USEN&attachment=XSL03136USEN.PDF&appname=STGE_XS_XS_USEN_WH
#loaded. 
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capabilities. And it offers faster time to value with preconfigured server models optimally designed by Lenovo and validated by 
SAP.  
www.ibm.com/systems/x/solutions/sap/hana/. 

 
Application Ready Solutions for Technical Computing take the guesswork and complexity out of deploying, managing and 
using high-performance clusters, grids and clouds in industries such as automotive, aerospace, life sciences, computational 
chemistry, petroleum, and telecommunications. Performance-optimized for key ISV applications and backed by reference 
architectures, these systems help you reduce risk and improve time to value. 
www.ibm.com/systems/technicalcomputing/platformcomputing/solutions/appready.html. 

 
Other solution offerings include:  

• System x Solution for Business One with SAP HANA enables smaller businesses or subsidiaries to take advantage of in-
memory computing technology with an affordable in-memory analytics platform.  

• Systems Solution for SAP NetWeaver™ Business Warehouse Accelerator is a turn-key solution to speed up reporting and 
analysis of existing SAP business warehouse environments. 

• System x Reference Architecture for Hadoop: Cloudera includes pretuned configurations for Cloudera Hadoop 
environments to take advantage of Lenovo’s Big Data platform, for complex analytics on unstructured data. 

• System x Reference Architecture for Hadoop: MapR combines the ease of use of MapR Hadoop with the performance 
and reliability of Lenovo’s System x servers. 

• System x Reference Architecture for SAS Visual Analytics provides complex in-memory analytics processing and is 
integrated with Hadoop on the latest generation of System x servers for fast visualization of data. 

• System x Reference Architecture for InfoSphere Streams provides real-time analytics on unstructured data-in-motion, 
allowing organizations to run large-scale, distributed analytics. 

• Smart Analytics System provides broad analytics capabilities on a powerful warehouse foundation for a single point of 
support with end-to-end analytics solutions. 

 

World-Class Analytics Solutions Start with World-Class Hardware 
A world-class solution requires more than just leading-edge software. It also requires top-notch hardware. As the hardware 
foundation for this solution, System x servers from Lenovo provide the quality and reliability your solutions demand: 

• System x servers (including BladeCenter and Flex System) are #1 in x86 reliability, acording to the latest ITIC survey
3
 

• System x servers are #1 in customer satisfaction overall for the 12th consecutive quarter (including #1 in Product 
Satisfaction, #1 in Service Satisfaction, and #1 in Sales Responsiveness), acording to the latest TBR survey.
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• The x3950 X6, x3850 X6, x3750 M4, and x3650 M5 each offer the largest memory capacity in their respective classes 
(1.5TB-12TB). 

 
When it comes to servers, one size does not fit all. That’s why we offer a portfolio of servers optimized for various needs. In 
the case of big data/analytics, nothing is better than Lenovo’s award-winning line of System x X6 systems, using 6

th
-generation 

enterprise X-Architecture
®
 technology. These are the most scalable, fastest, and most resilient x86 servers on the market. 

After all, business-critical solutions require business-critical hardware. 
From fast processors and memory to Lenovo-unique innovations, such 
as modular “book” design, 2+2 processor and 5+3 I/O design, as well 
as eXFlash DIMM and eXFlash SSD storage. Lenovo goes the extra 
mile to provide innovations that boost the performance of analytics 
workloads beyond anything the competition can offer. And we pack in 
the resiliency features needed to keep the systems up and running. 

 

X6 Servers 

System x3850 X6 (see image at right) and x3950 X6 are 4- and 8-
socket enterprise-class rack-optimized servers that offer a combination 
of capabilities not available from any other x86 system vendor. 

 

                                                           
3
 ITIC 2014-2015 Reliability Survey, May 2014; http://public.dhe.ibm.com/common/ssi/ecm/en/xsl03126usen/XSL03126USEN.PDF  

4
 TBR Customer Satisfaction Survey, August 2014; http://public.dhe.ibm.com/common/ssi/ecm/en/xsw03117usen/XSW03117USEN.PDF  
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The 4-socket-capable 4U x3850 X6 servers use a modular design that lets you slide Compute Books 
in and out of the front of the system like books on a shelf. Each Compute Book contains one Intel 
Xeon E7-4800 or 8800 v2 series processor and 24 DIMM slots. (See Compute Book at right.)The 
x3850 X6 supports up to four Compute Books with 6TB of memory in 96 DIMM slots. In addition, up 
to three I/O Books (two of them hot-swappable) are supported, one short and one full-length, with up 

to nine PCIe Gen 3 adapter slots. (See I/O Books at left.) And one 
Storage Book supports either 8 2.5-inch hot-swap HDDs (9.6TB) or 
SSDs (6.4TB), or 16 1.8” hot-swap eXFlash SSDs (6.4TB) with SSD-
optimized controller, and two PCIe Gen 2 slots. The x3850 X6 allows you to start small to keep 
your entry costs low, with only one Compute Book, one I/O Book, and the Storage book, and then 
add more books later, as your needs and budget dictate.  
 
The 8-socket-capable 8U x3950 X6 server is similar to the x3850 X6, but with double all the 
system resources (including Compute Books, I/O Books, Storage Books, PSUs, and fans).  It can 
grow to 8 processors, 192 DIMM slots (up 

to 12TB of memory), and 22 PCIe slots—enough for the toughest 
analytics and virtualization workloads. Other innovations include: 

• Up to 32 DIMM slots in the x3850 X6 and x3950 X6 can be used 
for eXFlash memory-channel storage. Connecting flash storage 
directly to the memory bus eliminates arbitration and data 
contention on the I/O hub, so data access is nearly instantaneous. 
With up to 12.8TB of eXFlash DIMM storage in 32 DIMM slots, 
each 400GB eXFlash DIMM can produce 125,000 4KB random 
read operations with up to 645 MBps data transfer rate.

5
 This 

allows a relatively small amount of internal storage to do the work 
of a much larger amount of external storage—more random read 
IOPS performance per eXFlash DIMM than for 297 enterprise 
HDDs.

6
 (32 eXFlash DIMMs can replace more than 9500 HDDs 

for equivalent IOPS performance.) They can be used in addition to 
SSD (or HDD) storage and High IOPS PCIe SSD adapters, for up 
to 38.4TB of total internal flash storage in the 4U x3850 X6

7
 (up to 

64TB in the 8U x3950 X6). By keeping “hot data” close to the 
processor, this allows you to greatly reduce costs for external SAN/NAS storage, yet with far greater IOPS (I/O operations 
per second) performance and much lower write latency (less than 5 microseconds).

8
 

• eXFlash SSD storage addresses the ever-growing demand for high-performance I/O. Typically, 2.5-inch solid-state drives 
(SSDs) fit in HDD bays and connect to the system through a SAS/SATA interface and a HDD controller (which 
is designed for relatively slow HDDs). By combining twice as many high-IOPS 1.8-inch SSD drives with an 
SSD-optimized controller housed in a modular Storage Book (image at left), eXFlash offers significantly higher 
IOPS performance than enterprise HDDs for I/O-intensive applications like databases and business analytics. 
In fact, one x3850 X6 containing 16 1.8-inch SSDs (up to 6.4TB), can replace more than 2,850 HDDs for 
equivalent random read IOPS performance. Similarly, an x3950 X6 with 32 1.8-inch SSDs (up to 12.8TB), can 
replace more than 5,700 HDDs.

9
 With no moving parts, SSDs offer up to triple the reliability of HDDs

10
, are 

more resistant to heat, vibration, and shock, generate very little heat of their own, and are silent.  

• For read-intensive transactional workloads requiring extreme IOPS performance, such as database, video-on-demand, 
and caching, IBM also offers half-length High IOPS SSD PCIe Adapters in capacities ranging from 365GB to 2.4TB. 
These flash drives, in PCIe adapter form factor, offer up to 480K IOPS throughput (equivalent to approximately 1,140 2.5-
inch enterprise SAS HDDs)

 11
, 70% lower write latency (15 µs) than a SAS HDD (50 µs),and a 3GBps random read data 

transfer rate. On a performance-per-watt basis, these adapters outperform HDDs by up to 700X
12

. Up to eight adapters 
are supported in x3850 X6 servers using three I/O Books, for a total of 19.2TB (16 adapters totaling 38.4TB in x3950 X6 
servers). 

Because these adapters go in PCIe slots, rather than drive bays, they can be used in addition to standard HDDs or 
eXFlash SSDs. This makes them ideal for virtualized servers running multiple tasks, requiring both write- and read-
intensive storage media. As flash media they also offer a predictable lifetime, compared to the sporadic failure rate of 
HDDs, and up to 25-year data retention, using N+1 chip-level redundancy and 11-bit ECC protection. 

                                                           
5
 65K IOPS for 4K random write operations. 645 MBps sustained for 64K sequential read operations; 515 MBps for sequential writes. 

6
 297 15K SAS HDDs x 420 IOPS = 124,740 IOPS. 

7
 Using 32 400GB eXFlash DIMMs, 16 400GB eXFlash SSDs, and eight 2.4GB High IOPS PCIe SSD Adapters. 

8
 As low as <5 µs 4KB random write latency for eXFlash DIMMs. Performance measured under laboratory conditions. 

9
 32 400GB SSDs x 75,000 random read IOPS = 2,400,000 IOPS. 5,714 15K SAS HDDs x 420 IOPS = 2,400,000. 

10
 3,000,000 hours MTBF vs. 1,000,000 hours for enterprise HDDs. 

11
 480K IOPS measured at 4K block random reads for 2.4TB High IOPS SSD Adapter, versus 420 IOPS measured at 4k block reads for a 15K 
RPM 2.5-inch SAS HDD., 

12
 480K / 9W = 53,333 IOPS / watt. 420 / 5.5W = 76 IOPS / watt. 53333 / 76 = 701.8X. 
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• eXFlash DIMMs, eXFlash SSD storage, and High IOPS PCIe SSD adapters can all be used in the same system for the 
industry’s largest flash storage capacity. Between the three types of flash memory, up to 38.4TB of high-IOPS flash 
storage is available in a 4U X6 server. (Up to 64TB is supported in 8U.) For larger data needs, the internal flash storage 
can work hand-in-hand with external storage, for vastly improved overall performance. 

• FlexNode partitioning allows you to remotely and automatedly partition an 8-socket x3950 X6 server into two logical 4-
socket servers for some workloads and back to an 8-socket server for others.  

• Feature on Demand (FoD) is a standard capability of most System x servers. It allows a client to purchase a software 
key that activates built-in features (such as additional NIC ports) at time of purchase or any time after. This way you incur 
the cost of the feature only when you’re ready to use it. And the features can be activated remotely and instantly, without 
a visit from an administrator. 

 

Business-Critical Servers 

In addition to the powerhouse X6 enterprise servers, Lenovo offers a number of workhorse servers that also offer a unique 
combination of capabilities found nowhere else, and offer advantages for big data/analytics workloads. For example: 
 
x3750 M4 offers 2+2 processor scalability in only 2U. This means you can start out with a true 2-socket server (at a 2-socket 
server price), supporting 2 Xeon E5-4600 v2 series processors (with up to 24 total cores) and up to 768GB of memory, and 

later upgrade to 4 sockets total and 1.5TB of memory. Similarly, 5+3 I/O 
scalability allows the server to start with 5 PCIe Gen 3 slots and later 
expand to 8 Gen 3 slots. In addition, the x3750 supports up to 16 hot-swap 
2.5-inch SAS/SATA HDDs (19.2TB), or up to a whopping 32 high-IOPS 
(I/O operations per second) hot-swap 1.8-inch SSDs for up to 25.6TB via 
IBM eXFlash technology. For networking, it includes an embedded 
controller that supports two 1 GbE ports standard and dual 10 GbE copper 
or fiber options. And all this fits in only 2U of rack space, to maximize your 

data center investment and provide investment protection for the future. The x3750 M4 excels at compute-intensive workloads, 
offering a balance of high computational power, high-IOPS local storage, and fast I/O to external SAN storage. 

 
The x3650 M5 2U rack server is engineered deliver to greater performance than ever before. Improvements range from up to 
59%

13
 for database workloads to 61%

14
 (virtualization workloads), to as much as 131%

15
 better than previous-generation 

systems for java-based workloads. With up to 2X the memory capacity and 50% more processor cores than the M4 models, 
the x3650 M5 is capable of powering through the toughest workloads. In fact, the new System x3650 M5 achieved a top 2-
processor result on two-tier SAP SD standard application 
benchmark on Windows, with 66% performance 
improvement over the previous generation system.

16
 

 
The x3650 M5 supports the E5-2600 v3 family of processors 
with up to 18 cores apiece (36 per system), including the 
high-performance 145W chips and the energy-efficient 55W-
65W parts, which some competitive systems don’t support. 
Equipped with 24 DIMM slots, the x3650 M5 supports up to 
1.5TB of high-speed LRDIMM

17
 or 384GB of RDIMM memory. Unlike some competitive platforms, the x3650 M5 can support 

full 24 DIMM memory configurations regardless of the processor model, and 2133MHz frequency even at 2DPC (2 DIMMs per 
channel) using LRDIMMs. (The x3650 M5 uses 1.2V TruDDR4 DIMMs, which consume up to 45% less energy than 1.5V 
DDR3 DIMMs.) Competitive systems limit the number of DIMMs supported with some high-end processors, and may not 
support 2DPC at 2133MHz.   
 
And the innovation doesn’t end with the memory and processor support. Business-critical servers require fast, flexible I/O and 
the x3650 M5 delivers here as well. The `x3650 M5 includes a 12Gbps ServeRAID

®
 controller in a dedicated slot, with support 

                                                           
13

 Up to 59% performance boost based on internal measurements as of June 2014 for representative database workloads, Intel Xeon E5-2699 
v3 (18C, 2.3GHz, 145W) vs Intel Xeon E5-2697 v2 (12C, 2.7GHz, 130W). 

14
 Up to 61% performance boost based on internal measurements as of July 2014 for representative virtualization workloads, Intel Xeon E5-
2697 v3 (14C, 2.6GHz, 145W) vs. Intel Xeon E5-2697 v2 (12C, 2.7GHz, 130W). 

15
 Up to 131% performance boost based on internal measurements as of June 2014 for representative Java-based workloads, Intel Xeon E5-
2699 v3 (18C, 2.3GHz, 145W) vs. Intel Xeon E5-2697 v2 (12C, 2.7GHz, 130W). 

16
 The claim of achieving 66% improvement in performance is based on results on the two-tier SAP SD standard application benchmark 
achieved by the IBM System x3650 M5 (2 processors / 24 cores / 48 threads) on the Intel Xeon Processor E5-2699, 2.7 GHz, 64 KB L1 
cache and 256 KB L2 cache per core, 30 MB L3 cache per processor (certification number 2013022). The server achieved 96,15 SAP SD 
benchmark users; average dialog response time: 0.93 seconds; 1,055,670 fully processed order line items per hour; 3,167,000 dialog steps 
per hour; 52,780 SAPS; average database request time (dialog/update): 0.015 sec / 0.009 sec; CPU utilization of central server: 99 percent. 
The server was running Windows Server 2012 Standard   Edition; DB2 10; and SAP enhancement package 5 for SAP ERP 6.0. Results 
available on the SAP and IBM websites. 

17
 When 64GB DDR4 LRDIMMs are available. 
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for up to four total RAID controllers for extreme HDD performance. Up to 8 PCIe 3.0 adapter slots (using eXtended I/O) are 
available, along with up to 8 USB ports (four USB 3.0 a`nd four USB 2.0), a quad-port 1GbE NIC standard (optional 10GbE 
or 40GbE ML2 controller), and support for up to two 300W Graphics Processing Units (GPUs). Optional remote presence via 
Feature on Demand (FoD) provides the ability to manage, monitor and troubleshoot from anywhere, including both physical 
and virtual resources. 

 
Because large storage capacity is essential for Big Data performance, the 2U form factor accommodates a choice of 14 SAS 
or SATA 3.5-inch HDDs plus two 2.5-inch hot-swap drives, (up to 86.4TB); or 26 hot-swap 2.5-inch SAS/SATA HDDs 
(31.2TB) or SSDs (24.38TB). This is 60% greater drive density than was offered by the previous-generation x3650 M4.  
 
Although the x3650 M5 supersedes the M4 models that are optimized for Big Data/Analytics, they are still viable alternatives 
for customers seeking lower capital expenditure, or who have standardized on the M4 models. 
 
The x3650 M4 HD high-density storage server supports a choice of up to 26 hot-swap 2.5-inch SAS/SATA HDDs or SSDs 
(up to 41.6TB), or 16 hot-swap 2.5-inch SAS/SATA HDDs/SSDs plus 16 hot-swap 1.8-inch SSDs, for up to 32 drives in all. It 
also includes an embedded 12Gbps RAID controller (with up to 4GB of flash-backed cache), and up to 6 PCIe Gen 3 slots 

(plus optional slotless dual-port 10 GbE). The x3650 M4 HD supports 5-40°C operating 
temperature and dual-fan-zone design focuses cool air where it’s needed most. 
Equipped with 24 DIMM slots, the x3650 M4 HD supports up to 768GB of high-speed 
LRDIMM or HyperCloud (HCDIMM) memory. Unlike many competitive platforms, the 
x3650 M4 HD can support full 24 DIMM memory configurations regardless of the 
processor model, 1866MHz frequency even at 2 DPC (DIMMs per channel), and a 
choice of 1.5V or 1.35V DIMMs. (1.35V DIMMs consume 19% less energy than 1.5V 

DIMMs.). Some competitive systems limit the number of DIMMs supported with some high-end processors, and may not 
support 1.35V DIMMs or 2DPC at 1866MHz. With high-performance features, energy efficiency, strong RAS capabilities, and 
high-density storage, the x3650 M4 HD is ideal for data analytics, cloud computing, data management, and business-critical 
workloads. 
 
The x3650 M4 BD is optimized for Big Data workloads. Like the x3650 M4 HD, it supports 
two Xeon E5-2600 v2 processors, for up to 24 cores. With more cores you can configure 
more big data MapReduce slots per server. It also provides plenty of memory bandwidth, 
with up to 512GB of fast 1866MHz memory in 16 DIMM slots. And it supports low-voltage 
1.35V DIMMs and 2DPC at 1866MHz to reduce energy use. The x3650 M4 BD offers up to 
56TB of internal storage capacity, the most in its class, using 14 4GB enterprise SAS HDDs. 
Twelve drives are in the front, for data storage, while two  are in the back, for additional data 
storage or for mirrored OS use on a separate bootable array. For maximum performance, 12Gbps ServeRAID

®
 adapters are 

supported, as is up to 4GB of flash-backed cache. 
 
Optimized for virtualization, performance, and highly scalable networking, the standard-width Flex System x240 supports up to 
two Xeon E5-2600 v2 series processors (for up to 16 cores total), and 24 DIMM slots offer 
up to 768GB of 1600MHz LRDIMM memory. The x240 supports two 2.5-inch SAS/SATA 
HDDs (2.4TB) or, optionally, eight 1.8-inch SSDs (4TB), with up to four 10Gb Ethernet 
Virtual Fabric ports per server and support for up to 16 vNICs per server. It supports 10Gb 
Ethernet, 16Gb Fibre Channel (FC), and FDR InfiniBand (IB) via two PCIe Gen 3 
expansion slots. The x240 also supports the PCIe Expansion Node and Storage Expansion Node, for addition I/O slots and 
storage capacity within the Flex System Enterprise Chassis. 
 
The BladeCenter HS23 two-socket blade server uses the Xeon E5-2600 processor product family, with up to 8 cores per 
processor. 16 DIMM slots support up to 256GB of DDR3 memory. With its industry-leading 
RAS features, energy efficiency, solid performance, flexible and scalable I/O, and complete 
systems management, HS23 offers a robust platform for business analytics workloads. With a 
choice of office, enterprise, or telecom chassis, the HS23 can address most analytics needs. 
It offers four integrated LAN ports: dual-port Gigabit Ethernet and dual-port 10Gb Ethernet 
with Virtual Fabric capability. With an Emulex 10GbE Virtual Fabric Adapter II for HS23 
expansion card, HS23 scales up to 14 virtual NICs (vNICs) per server for a total of 18 I/O 
ports with the choice of Ethernet, Fibre Channel, SAS, iSCSI, and FCoE connectivity. 
 

Resilience 

Hadoop does provide data reliability features, but some Hadoop add-ons (HBase for key value pairs, for example) could be 
unavailable if a node fails. Therefore, keeping servers up and running is crucial. So Lenovo includes many advanced RAS 
(reliability, availability, and serviceability) features in X6 and business-critical System x servers to provide maximum uptime. 
After all, high performance is important, but only if a server is up and running. With virtualization enabling consolidation of 
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many servers into one, reliability, availability, and serviceability (RAS) are more important than ever. To this end, Lenovo 
incorporates a number of availability innovations as standard features in System x servers

18
. 

 
Chipkill technology provides multibit error correction per chip. Chipkill protection, which is available on all System x servers, 
can correct a x4 DRAM on each memory rank. After the failing DRAM is identified, data is copied (reconstructed) to a spare x4 
DRAM. X6 servers even offer Double Chipkill protection. After the first error is corrected, a second error on the same chip 
can also be corrected. No other x86 server in the industry offers this feature. Memory ProteXion

™ 
technology extends error 

correction to multichip protection and works in conjunction with Chipkill technology and standard ECC protection, to provide 
multi-level memory correction. 

 
Memory mirroring works much like disk mirroring. The total memory is divided into two channels, a primary and a backup. 
Data is written concurrently to both channels. If one of the DIMMs in the primary channel fails, it is instantly disabled and the 
mirrored memory in the backup channel becomes active (primary) until the failing DIMM is replaced. With mirroring enabled, 
one-half (or one-third, depending upon the processor) of total memory is available for use. Alternatively, with memory rank 
sparing two ranks per memory card are configured as spares. These spare ranks are used in the event of a memory failure on 
the same memory card. This feature is more efficient than mirroring, reserving less memory and leaving more available for 
operating system use. (A memory card using dual-rank DIMMs, for example, would have up to 16 ranks, 14 available.) 

 
X6 servers also offer the following RAS features: 

 
Advanced Page Retire is a recent technology that monitors and identifies pages in memory and quarantines pages when 
necessary to avoid an outage. This proactively protects applications from corrupt pages in memory, which is crucial for scaling 
memory to terabytes. 

 
Memory page integrity sorting is another feature that can identify whether a page in memory is suffering from errors (and 
therefore is more likely to be corrupted and lead to application failures). The memory is then sorted so that the pages 
determined to be of the best "quality" are used first for applications. This minimizes the possibility of application failure. 

 
Processor high availability allows the platform to maintain access to networking, storage, and server management during a 
processor failure. If the first processor goes down, the system reboots and then continues to operate with all of the networking, 
management, and storage/access control provided by the second processor. Without this feature, other systems would be 
offline until the failed processor is replaced. 

 
Upward integration with hypervisors adds capabilities to standard hypervisors through value-add modules for X6 platforms. 
IBM-unique upward integration modules (UIMs) provide unprecedented hardware visibility to the hypervisor for superior 
system and VM management. A Rolling Firmware Update UIM provides the ability to concurrently update all system software 
in a virtualized environment with a single command. A RAS UIM provides the ability to manage and set policies across all 
Predictive Failure Analysis (PFA) events in the system, including the ability to evacuate, migrate, or manage VMs before an 
outage affects them. 

 
Where most competitive servers merely offer a system error LED on the front bezel, most System x servers offer a light path 
diagnostics panel that identifies a failure by major component—processor, memory, VRM, etc. When the servicer opens the 
system cover, an LED beside the specific component—such as DIMM slot 12—identifies the failed part. Servicers don’t have 
to waste time determining which of the 96 DIMMs needs replacement. And light path diagnostics works even when the server 
is unplugged. 

 
In addition, extensive Predictive Failure Analysis (PFA) support provides advance warning that a component is about to fail. 
It illuminates the appropriate light path diagnostics indicator and optionally can send a message to the system administrator 
via the systems management software. On System x enterprise servers, PFA support is enabled for processors, memory, 
storage, PCIe slots, power supplies, fans, and voltage regulator modules. By comparison, many competitive systems offer 
PFA only for memory, HDDs, and perhaps processors. 

 
Dynamic System Analysis (DSA) collects and analyzes system information to aid in diagnosing system problems. DSA also 
compares device driver and firmware on the system to the versions available on an IBM UpdateXpress

™
 CD, providing a 

summary of the differences. 
 

Thermal Diagnostics allows the administrator to evaluate thermal data on the server without taking the hardware offline. This 
can provide greater server uptime. 

 
Automatic Server Restart (ASR) helps reduce downtime by restarting the server automatically in the event of a system 
lockup. If the operating system crashes or the hardware freezes, it automatically triggers the ASR hardware, which 
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immediately restarts the server (and logs an ASR event with IBM Systems Director). These features are designed so that no 
more than five minutes can pass before the server is restarted. 
 

Summary 
There is a simple recipe for fast, rock-solid business-critical solutions for big data/analytics: begin with world-class hardware, 
top with industry-leading analytics software, and finish with superior service and support from a top manufacturer. Simple, but 
impossible for most vendors to achieve. Fortunately, Lenovo isn’t most vendors. We have the required expertise to assist you, 
the products you require to run business analytics workloads effectively and efficiently, and the know-how to help you 
succeed. 
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