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Cost/Benefit Case for SAP HANA Deployment:
Comparing Costs and Effectiveness of
Lenovo System x and Competitive Solutions
The Picture Changes
In less than four years, SAP HANA has gone from an innovative in-memory design to a major force in the IT
world. SAP investments in architecture and technology, and in creating an ecosystem of applications, skills and
third-party support, have encouraged rapid adoption worldwide.
In high performance analytics, SAP HANA has been shown to deliver levels of performance that exceed – in
some cases, by hundreds or thousands of times – those of conventional platforms for SAP Business Warehouse
(BW). The company has also positioned SAP HANA to support its ERP systems – the next-generation Business
Suite 4 will run only on HANA – along with other SAP and third-party applications.
At the end of fourth-quarter 2014, according to SAP, more than 5,800 customers had licensed SAP HANA,
including 1,850 that had deployed SAP Business Suite on this platform. The company has also expanded into
cloud delivery of SAP HANA solutions.
The eventual objective, as stated by SAP management, is to make SAP HANA an organizational standard for
deployment of enterprise applications. Some large SAP customers have already adopted HANA in this role. More
will clearly follow. Increasingly sophisticated analytics applications, the emergence of real-time business models
and the looming impact of the Internet of Things (IoT) will accelerate this transition.
Under any scenario, realizing the potential of SAP HANA will mean addressing many business and technical
challenges. One of these challenges will be to put infrastructures in place that are capable of handling massive,
sustained growth in workloads and data volumes almost indefinitely. How will this be achieved?
Since its inception, the world’s leading server vendors have backed SAP HANA. The field of SAP HANA
hardware competitors has remained largely consistent – until now.
Following its acquisition of the IBM x86 server business, Lenovo has emerged as a major new player in this
space. The company has gained distinctive, leading-edge cluster technology, along with one of the industry’s
most experienced SAP HANA development and support organizations. Including IBM-installed systems, the
company now reports that it has shipped more than 4,000 SAP HANA systems worldwide.
As part of a broader expansion of its enterprise business, Lenovo is investing heavily in such areas as SAP HANA
marketing and services, and in support for solution providers and systems integrators. At the SAPPHIRE NOW
event in May 2015, the company also added new appliances based on the latest-generation Intel Haswell
microarchitecture. Users of Lenovo Westmere- and Ivy Bridge-based models may upgrade to these models.
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Haswell processor technology will offer significant performance benefits for SAP HANA solutions. While the
initial Lenovo X6 servers are equipped with 15-core Ivy Bridge v2 processors, the new generation will include
18-core Haswell processors along with increased clock and memory speeds. The result is expected to be
significant boosts in performance and I/O throughput.
At least during 2015, it is expected that a majority of SAP HANA deployments will continue to be of Ivy Bridgebased appliances, which are the focus of this report.

Appliance Models
In terms of underlying appliances, there are two main models for SAP HANA deployment: scale-up servers and
scale-out clusters. More powerful Intel processors and increasingly sophisticated symmetric multiprocessing
(SMP) designs mean that scale-up servers will continue to advance. But for broad-based enterprise deployments,
it can be expected that scale-out clusters will predominate.
At present, Intel-based scale-out solutions are offered by eight vendors – Cisco, Dell, Fujitsu, Hitachi, HewlettPackard (HP), Huawei, Lenovo and VCE, a joint venture owned by EMC (90 percent) and Cisco (10 percent) that
currently markets Cisco-based appliances.
These offerings are certified by SAP for standard configurations of up to 16, 48 (HP ConvergedSystem 900) or 56
(Lenovo System x solution for SAP HANA) nodes. Larger configurations may be certified on a case-by-case basis.
Because they employ similar hardware components, these systems are often seen as largely undifferentiated. This
is not the case, however. There are fundamental differences between the System x scale-out architecture, which is
built around General Parallel File System (GPFS), and other vendor offerings.
In contrast, other vendors employ the XFS file system, a derivative of Network File System (NFS), and storage
area networks (SANs), including external disk arrays. Some also support NFS in comparable configurations.
This difference has implications in three main areas:
1. Costs of ownership. Three-year costs of ownership for scale-out configurations are lower for use of
System x solution for SAP HANA than for competitors.
For entry-level 4-node clusters of 2-processor servers, costs for use of System x solution for SAP HANA
average 20 percent less than for equivalent Cisco offerings with EMC VNX or NetApp FAS disk arrays.
For 4-, 8- and 12-node clusters of 4-processor servers with 512 gigabyte (GB) RAM, costs of System x
solution for SAP HANA average 20 percent less than for equivalent Cisco offerings with EMC VNX disk
arrays. Costs average 19 percent less for equivalent Cisco offerings with NetApp FAS disk arrays.
For the same configurations built around 4-processor servers with 1 terabyte (TB) RAM, costs for use of
System x solution for SAP HANA average 26 percent less than for HP ConvergedSystem 500 with HP
3PAR StoreServ disk arrays.
For 12- and 16-node clusters built around 8-processor servers, costs for use of System x solution for SAP
HANA average 31 percent less than for use of HP ConvergedSystem 900, again with 3PAR StoreServ
disk arrays. Comparative costs are shown in figure 1.
Comparisons are for current Ivy Bridge v2-based server models and storage configurations listed in SAP
Certified Appliance Hardware for SAP HANA on the SAP Community Network (SCN).
Costs include hardware, maintenance, licenses and support for vendor-supplied software tools, and
facilities costs including data center occupancy and power consumption. Costs of SAP software and
implementation are not included.
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Storage costs include internal drives and (in the case of Cisco and HP) disk arrays; and infrastructure
costs are for switches, chassis, racks and other components. Calculations are based on discounted prices
as reported by users. Actual vendor prices may differ in practice.
Additional configuration and cost information may be found in the Detailed Data section of this report.
2. Performance and scalability. The performance characteristics of SAP HANA in-memory database
architecture are closer to the supercomputing world than to conventional commercial IT environments.
This is particularly the case for scale-out deployments.
GPFS was designed as a parallel file system, and has been widely employed in supercomputing for more
than a decade. It has shown near-linear scalability in extremely large configurations – systems with
1,000+ nodes are common, and the largest exceed 5,000 nodes. Data volumes often run to hundreds of
terabytes, and petabyte-scale systems have been deployed.
2-processor servers + 256 GB x 4 nodes
423.5

Cisco + EMC
Cisco + NetApp
Lenovo System x

419.7
337.3

4-processor servers (512 GB/node) x 4-12 nodes

Servers

Cisco + EMC

1,134.9

Cisco + NetApp

1,120.9

Storage
Infrastructure
Facilities

908.6

Lenovo System x

4-processor servers (1 TB/node) x 4-12 nodes
1,442.3

HP CS 500
1,063.3

Lenovo System x

8-processor servers (1 TB/node) x 12 nodes + 8-processor servers (2 TB/node) x 16 nodes
3,905.4

HP CS 900
2,712.7

Lenovo System x
$ thousands

Figure 1: Three-year Costs for SAP HANA Deployment – Averages for Scale-out Configurations

NFS variants have shown more limited results. For example, academic users have reported that GPFS
outperforms conventional NFS by 5 to 10 times. XFS has also been employed in some large
supercomputing installations. User tests indicate that GPFS delivers from 1.35 to more than two times the
performance of XFS for comparable workloads.
A further differentiator is that, in large SAN configurations, disk array and switching latencies cause
performance degradation relative to GPFS.
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In terms of scalability, System x solution for SAP HANA is certified by SAP for up to 56-node scale-out
configurations. The architecture is capable of supporting 224 nodes.
In principle, other vendors also support large configurations. (HP, for example, claims up to 48 nodes,
while Cisco claims that up to 48 nodes may be certified on request). It is unclear, however, whether
systems of this size have been installed. In comparison, System x servers and GPFS have formed the basis
of the highest-performing SAP HANA systems demonstrated to date.
In late 2012, a 100-node System x-based configuration – described by SAP as the world’s largest inmemory database system ever assembled – was demonstrated handling 1,000 TB (one petabyte) of raw
data. In this test, a 25-times increase in query volume caused negligible performance degradation.
An expanded version of this cluster with 150 nodes was demonstrated at SAPPHIRE Madrid in
November 2012. Figure 2 summarizes workloads and results for these tests.
Test Date

October 2012

October 2012

Raw data size

1,000 TB

1,000 TB

Compressed database

49.2 TB

49.2 TB

Number of records

1,200 billion

1,200 billion

Configuration

100 x System x eX5
4 x E7-8870 10-core
1 TB RAM/node
3.3 TB disk/node

150 x System x eX5
4 x E7-8870 10-core
1 TB RAM/node
3.3 TB disk/node

Used RAM per node

236 GB

236 GB

Figure 2: Largest SAP HANA Test Systems

Query workloads, according to SAP, were modeled on those of SAP HANA users. The 1.2 trillion
records employed in the one-petabyte demonstration corresponded to ten years of data for a large
corporation generating an average of 330 million transactions per day. In most cases, complex queries
were processed in less than a second. The largest was processed in under 3.2 seconds.
These results, which were run using X ARCHITECTURE Generation 5 (X5) servers equipped with 10core Intel Westmere processors, have not been equaled since.
GPFS is employed for single-node as well as scale-out configurations. For single-node appliances, GPFS
also offers performance advantages over XFS. The I/O strengths of X6 servers further boost throughput
relative to competitive platforms.
3. High availability and disaster recovery. The bottom-line impact of outages affecting core ERP systems
such as SAP Business Suite has been extensively documented.
Real-time analytics systems are also proving to be sensitive to downtime. Even brief interruptions of
service may impair decision-making processes throughout organizations, and recovering extremely large
data volumes in the event of a serious outage will be a challenging process. This will also be the case for
IoT applications.
The SAP HANA design incorporates extensive high availability and disaster recovery features, although
the manner in which they are implemented varies between appliance vendors. There is, again, a striking
disparity between SAN-based approaches and GPFS.
SAN-based approaches require synchronization of server- and array-based failover and recovery.
Complexity is materially increased, and there are more potential points of failure. In comparison, GPFS
requires only failover of servers equipped with internal disks. Processes are simpler and faster.
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GPFS also employs a stable and widely used failover and recovery architecture built around Failure
Groups. Data may be replicated to multiple standby nodes in real-time. For example, in the one-petabyte
SAP HANA test discussed above, 95 active and 5 standby nodes were employed. In practice, ratios of
active to standby nodes vary according to user requirements.
For SAP users deploying SAP HANA, appliance choices may appear to be a secondary issue. But usage will
evolve rapidly, and later changes not only in hardware, but also in file systems – which will be closely entwined
with SAP software – will be disruptive. It may be necessary to interrupt service at a time when organizations are
beginning to realize the full value of SAP HANA applications.

Additional Information
This ITG Executive Brief is based upon the results and methodology contained in a Management Report released
by the International Technology Group. For copies of this Management Report, please email requests to
Contact@ITGforInfo.com.
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