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Executive Summary 
 
There is a growing trend for organizations to migrate their mission-critical applications to high-end x86 
systems running Linux or Windows rather than continuing to 
use Itanium-based UNIX systems. While x86 systems have 
historically been less expensive than these other systems, 
though with the trade-off of significantly lower RAS (reliability, 
availability, and serviceability), this compromise is no longer 
the case. There is broad industry consensus that new x86 
systems achieve the performance and RAS of the older 
solutions at much lower cost. Analysts predict that sales of Itanium servers are on an irrevocable decline. 

Consequently, we look at the case of an organization deciding between an Itanium and an x86 solution.  

This white paper summarizes the business case of a representative mid-sized consumer products company running 
mission-critical applications in an environment requiring IT expansion. We will call this company “ConsumerCo”. 
ConsumerCo was undergoing significant changes, namely: 

• A new CEO and management team, including CFO and CIO 
• Anticipated change in business growth strategy to be via 

acquisition compared to only organic growth 
• Understanding that consumer products companies need newer 

big data and analytics applications to be successful 
• Cost-sensitive IT management decision-making 

 
The existing business-critical application system environment required 
expansion to support potentially rapid business growth, the need for 
system scalability, and an increasing number of high performance 
applications. ConsumerCo was standardized on Unix servers running 
HP-UX but had lately gained significant x86 experience. Oracle 
Enterprise Edition is their preferred database.  

ConsumerCo considered migrating either to a Superdome 2 Itanium 
9560 solution or to a Lenovo System x3950 X6 (x86) solution. An 
Oracle 12c EE database with RAC was to be used for either solution 
option along with 60TB of storage on a 3PAR (HP) or the equivalent 
20TB (compressed) IBM Storwize (Lenovo) storage system.  

After analysis, ConsumerCo chose to migrate to the Lenovo System 
x3950 X6 solution. We see the benefits of the Lenovo solution: 

• An estimated $19.9M in cost savings  
• 55% better (lower) TC0  
• Superior investment protection and less risk of obsolescence 

 
The key driver for these benefits was in the CPU performance of the Intel® Xeon® E7 versus the Itanium 9560. 
This enabled ConsumerCo to achieve better results with fewer systems, saving money on storage and software. 

  

With superior per-server performance, the 
Lenovo System x3950 X6 four-server solution 
offers 55% hardware, software, and 
operating expense savings compared to the 
equivalent four-server HP Superdome 2 
solution. 
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Benefits Summary 
 
Cost Savings 
 
Based on its financial assessment, ConsumerCo determined it could save $19.9M over three years by migrating 
to a Lenovo System x3950 X6 server system running Oracle EE with RAC as compared to the alternative HP 
Superdome 2 system running the same Oracle components. With superior per-server performance, the Lenovo 
System x3950 X6 four-server solution offered 55% hardware, software, and operating expense savings 
compared to the equivalent four-server HP Superdome 2 solution.  

Table 1 summarizes the financial savings by comparing the capital and operating costs of the Lenovo System 
x3950 X6 solution to the HP Superdome 2 solution over the three-year period. 	  

Three Year TCO 
Comparison 

HP Superdome 
2 Solution 

Lenovo System 
x3950  X6  
Solution 

Savings with  
Lenovo System x3950 X6 Solution 

Quantity                 Percent 

Number of Servers 4 4 - - 

Number of Cores per 
App / DB Server 
 

128 / 256 72 / 144  56 / 112 44% 

Capital Costs $23.5 $9.3 $14.2 60% 

    Server Hardware $9.2 $3.0 $6.2 67% 

    Software Purchases $13.8 $5.7 $8.1 59% 

    Storage $0.42 $0.35 $0.07 17% 

    Migration and Training $0.1 $0.2 -$0.1 -100% 

Operating Expenses $12.4 $6.9 $5.5 44% 

    Hardware 
Maintenance 

$0.0 $0.0 $0.0 -  

    Software Support $9.0 $4.2 $4.8 53% 

    Systems Support 
Labor 

$3.4 $2.7 $0.7 21% 

Facilities Cost $0.3 $0.1 $0.2 67% 

Total Three Year 
Costs 

$36.2 $16.3 $19.9 55% 

Table 1: Three-Year TCO Comparison Chart 

 
Savings are based on lower hardware and storage costs, lower database software licensing costs, and lower 
operating expenses. Each of these savings areas is discussed in following sections.  

Note that list pricing was used in this public analysis. While the actual savings differed when ConsumerCo 
received price discounts from each vendor, the Lenovo system had a cost advantage in all the scenarios that 
were reviewed. 
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Strategic Benefits 
 
In our opinion, HP Superdome 2 servers are a strategic risk from investment protection and obsolescence 
perspectives. Analysts are predicting the eventual demise of the 
Itanium® processor1. Itanium® shipments are decreasing worldwide, 
continuing to lose share to x86 servers2. While HP says that it will 
support Itanium® indefinitely and even plans an upgrade when Intel 
launches Kittson3, there are major strategic risks in investing in HP 
Superdome 2 servers: 

• Over time the price-performance and cost-effectiveness of Itanium®-based servers will continue to lose 
ground versus x86 servers while x86 RAS will continue to improve 

• Although HP says that it will continue to support Itanium®-based servers indefinitely, consensus is that HP’s 
investment focus will be in x86 architectures not Itanium® 

• Oracle and Microsoft have stopped application development for 
Itanium® (but will provide software support)1 

• It will be increasingly difficult for companies to recruit staff to 
work on HP Superdome 2 systems 

 
Technical Benefits 
 
In addition to the cost saving and strategic benefits, the Lenovo System x3950 X6 solution has technical benefits 
over the HP Superdome 2, namely: 

• Server performance documented in benchmarks (as of August 31st, 2015):  
o #1 TPC-E (tpseE) performance4 
o #1 @100GB, 300GB, and 10,000GB non-clustered TPC-H performance5 

• A higher amount of memory per server (12TB of available memory per server for the Lenovo System x3950 
vs. 8TB for the HP Superdome 2) yields an improved performance capability for high-memory workloads 

• Improved availability and cost-effectiveness via the ability to dynamically add real memory without restarting 
the system 

• Advanced RAS capabilities 

 

 

  

                                                   
1 http://www.pcworld.com/article/2099260/intels-new-xeon-server-chip-pushes-itanium-closer-to-end.html 
2 http://www.gartner.com/newsroom/id/3063417 
3 http://www.eetimes.com/document.asp?doc_id=1324819 
4 http://www.tpc.org/tpce/results/tpce_perf_results.asp 
5 http://www.tpc.org/tpch/results/tpch_perf_results.asp?resulttype=noncluster&amp;version=2%&amp;currencyID=0 

“The end-of-life writing is on the wall 
for Intel’s high-end Itanium® chip”1 
– IDG News Service 

In our opinion, HP Superdome 2 
servers are a strategic risk from 
investment protection and 
obsolescence perspectives. 
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Target Architecture Comparison 
 
ConsumerCo solution system architects coalesced around two potential solutions with similar architectures: 
application and database tiers connected to a storage pool via 10gbE switches.  

HP Superdome 2 Architecture  
 
For the HP solution, ConsumerCo investigated high-end HP Superdome 2 32s servers based on Itanium® 9560 
2.53 GHz processors for both the database and application tiers - two database servers to support the Oracle 
12c EE RAC database and two application servers to support applications and general processing. Each 
database server had 256 cores, 8TB of memory, 2TB of HDD storage, and 2TB of SSD storage. Each 
application server had 128 cores, 4TB of memory, 1TB of HDD, and 1TB of SSD. 

The HP storage pool consisted of a 3PAR StoreServ 7200c with 60TB of storage – 15GB SSD and 45GB HDD. 

 

 
 

Figure 1. HP Superdome 2 32s Solution Architecture 
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Lenovo System x3950 X6 Architecture  
 
Modern Intel® Xeon® processors have better performance than Itanium® processors. The Intel® Xeon® E7-
8890 v3 processor at the heart of Lenovo’s x3950 X6 server has up to double the performance of the Itanium® 
9560 Superdome 2 processor. Consequently, the HP Superdome 2 database servers were configured with 256 
cores while the Lenovo System x3950 X6 database servers were configured with 144 cores. The HP application 
servers had 128 cores while the Lenovo application servers had 72 cores. 

The Lenovo System x3950 configuration used the same tiering approach as the HP configuration. The 
equivalently performing Lenovo architecture consisted of the 2 servers each having 144 cores and 12TB of 
memory, and 4TB of storage (2TB of HDD storage, 2TB of SSD storage). Each application server had 72 
cores, 6TB of memory, 1TB of HDD storage, and 1TB of SSD storage. 

All database servers had 4TB of storage and the application servers had 2TB of storage. 

 

Figure 2. IBM x3950 X6 Solution Architecture 

The IBM storage pool consisted of an IBM Storwize V7000 using IBM Real-time Compression™ with 20TB of 
storage – 5GB SSD and 15GB HDD. This amount of storage is one-third the amount in the HP solution due to 
the use of real-time compression and is expected to yield equivalent performance to the HP solution. IBM has a 
real-time compression performance guarantee of expected performance levels.6 

                                                   
6 http://www-03.ibm.com/systems/storage/resource/info/compression-guarantee.html 
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Hardware Costs 
 
HP Superdome 2 Environment 
	  
The HP production database server environment consisted of four HP Superdome 2 servers configured with 8 
(application server) or 16 (database server) 16-core Itanium® 9560 2.53 GHz processors. Two servers were 
used for the Oracle 12c EE RAC database and two dedicated to the application servers. Connection to the 60TB 
HP 3PAR StoreServ 7200c storage array was via 10GbE switches. Table 2 below shows the hardware cost of 
this HP server environment. 

Server Function 

  

Server Type 

 

Servers Processor 
Cores per 

Server 

Unit 
Purchase 

Price 

Annual 
Support 

(Years 1-3) 

Oracle RAC DB Server HP Superdome 2 32s 2 256 $3,287,377 Included 

Application Server HP Superdome 2 32s 2 128 $1,237,237 

 

Included 

SAN Storage  HP 3PAR StoreServ 
7200c 

1 - $205,770 Included 

Total Three Year Costs 4 768 $9,254,998 $0 

Table 2: Proposed HP Superdome 2 Server Hardware Purchase Cost 

 
Lenovo System x3950 X6 Environment 
 
The Lenovo System x3950 X6 solution alternative consisted of four Lenovo System x3950 X6 servers each with 
four (application server) or eight (database servers) Intel® Xeon® E7-8890 v3 18-core processors. Two 
servers were used for the Oracle Enterprise Edition 12c EE RAC database while application workloads were 
split across the other two x3950 X6s. Connection to the 20TB IBM Storwize V7000 storage array with IBM 
Real-time Compression™ was via 10GbE switches. Table 3 below shows the Lenovo System x3950 X6 
hardware costs. 

Virtual Server Function Server Type Servers Processor 
Cores per 

Server 

Unit 
Purchase 

Price 

Annual 
Support 

(Years 1-3) 

Oracle RAC DB Server Lenovo System x3950 X6  2 144 $964,367 Included 

Application Server Lenovo System x3950 X6 2 72 $483,298 Included 

SAN Storage  IBM Storwize V7000 1 - $176,622 Included 

Total Three Year Costs  4 432 $3,071,952 $0 

Table 3: Proposed Lenovo Server Hardware Purchase Cost 
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Cost Comparison Summary 
 
Why the large difference in solution costs? Major factors driving the large cost difference:  

• Since the Lenovo server Intel® Xeon® E7-8890 v3 processors have better performance than the HP server 
Itanium® processors, the Lenovo server was configured with 44% 
fewer processors than the equivalent HP server 

• Lower unit price of the Lenovo servers compared to the HP servers 
• Lower SAN storage costs, due primarily to the use of IBM Real-time 

Compression™ 
• Lower software licensing costs of the Lenovo solution 

While there are cost differences in I/O and other items, the combination of the above factors is the most 
important reason for the cost difference.  

 Lenovo System x3950 X6 Server HP Superdome 2 Server 

# of Servers 4 4 

Model x3950 X6 SD2-32s 

Processor Intel® Xeon® E7-8890 v3 Intel® Itanium® 9560 

Component Maximum 
As Configured 
(DB Server) Maximum 

As Configured 
(DB Server) 

  # of sockets / Cores 8 / 18 (144) 8 / 18 (144) 8 / 32 (256) 8 / 32 (256) 

  Size (U’s) 8 8 18 18 

  DDR3 Memory 12TB 12TB 8TB 8TB 

  PCIe Slots 22 2 96 2 

  10GbE Ports 4 2 32 2 

Table 4: Hardware Comparison 

 
  

Lenovo System x3950 X6 
solution hardware costs are 
67% lower then the HP 
Superdome 2 hardware costs.  
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Software Licensing Costs 
 
Software licensing and support costs represent a major difference between Lenovo System x3950 X6 and HP 
Superdome 2 solutions with the Lenovo solution significantly less expensive due to the following: 

• For equivalent performance, fewer cores are used per server, leading to reduced costs for products that 
are licensed per core 

• The Oracle Core Factor for Itanium® processors is 1.0 while the Intel® Xeon® E7-8890 v3 core factor is .5. 
This factor itself provides a 50% database licensing savings for the Lenovo X6 solution. 

 
In a moderate-to-large enterprise, Oracle databases and other software such as VM hypervisors are typically 
licensed on a per-core basis; the difference in the number of cores between the two system alternatives and 
Oracle Core Factor was significant. The Lenovo System x3950 X6 solution was configured using the Oracle 
software stack (Oracle Linux, Oracle VM, Oracle Enterprise Edition, Oracle RAC, and the Oracle Grid 
Infrastructure). The HP Superdome 2 solution utilized the HP-UX 11i v3 OS with the same Oracle database 
software.  

	  
Software Cost Differences 
 
The proposed HP Superdome 2 solution utilized 128 incremental Oracle database licenses (64 x 2) while the 
equivalent Lenovo System x3950 X6 solution was determined to be 96 licenses for equal performance. Each 
Oracle EE database license is $47,500 per Processor License; adding in the Oracle RAC and Real Application 
Testing products brought the Oracle cost to $82,000 per Processor License. The Lenovo Xeon processor 
Oracle Core factor is .5 while the Itanium® Oracle Core Factor is 1.0. 

The HP Superdome 2 solution includes HP-UX 11i v3 ($4,080 per core). For the Lenovo X6 solution, the price 
of Oracle Linux and Oracle VM is generally bundled with the database pricing.  

The Lenovo solution will utilize Oracle WebLogic EE on the application servers. The HP solution will use HP 
application management software and HP-UX VSE. 

Adding it all together, Table 5 below projects the three year cost of the required software licenses including 
operating system, database, virtualization and annual support for the HP server and Lenovo server 
environments. Note that the Software License Purchase cost is generally a cost incurred only in the first year. 
Software Support Costs, often 20% or more a year, are totaled over the three years.  

Three Year Software Cost 
Comparison 

HP Superdome 2 
Solution 

Lenovo System 
x3950 X6 
Solution 

Savings with  
Lenovo System x3950 X6 

Solution 

Software License Purchase 
Costs 

$13.8M $5.7M $8.1M 59% 

Annual Software Support Costs $3.0M  $1.4M  $1.6M  53% 

Total Three Year Costs $22.8M $9.9M  $12.9M  57% 

Table 5: Three-Year Software Cost Savings  
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Systems Administration, Database Management, Operations, 
and Migration Labor Costs 
 
While virtualization and other technologies reduce the ongoing labor support required to manage database and 
application server systems, labor costs such as systems administration, DBA, and operations are still required. 
Some labor costs are fixed while others are influenced by variables such as the number of servers, number of 
VMs, and other factors. After considering all factors, ConsumerCo assumes a support cost of approximately 
$110,000 per support FTE (fully burdened). Table 6 below shows the ConsumerCo systems administration, 
database management, and operations labor costs associated with the HP and IBM solutions over the three-
year analysis period. 

	  
Three-Year Labor Cost 

Comparison 

 
HP Superdome 2 

Solution 

Lenovo System 
x3950 X6 
Solution 

Savings with Lenovo X6 
Solution 

Annual Labor Inclusive of: 
  Support Staff  

  Server Administration  
  Server Operations  
  Database Management  
  Storage Administration  

  Network Administration  
  Enterprise Management  

$1.1M  $.9M  $.2M  18% 

Migration / Transition $.1M $.2M  ($.1M) (100%) 

     

Total Three-Year Costs $3.5M  $2.9M  $.6M  17% 

Table 6: Three-Year Labor Cost Savings 

 
Lenovo and HP both provide expert advice and consultation. In addition to this, ConsumerCo budgeted $25,000 
(HP) and $125,000 (Lenovo) in third-party project management, technical support, and training professional 
services fees and $75,000 in Oracle professional services fees for the migration. Lenovo migration fees were 
higher due to ConsumerCo’s relative lack of Lenovo x86 skills.  

Internal staffing support, while moderate, was included in the overall internal staffing plan. The project was 
budgeted to take place over one quarter, requiring approximately 1.5 FTEs. Some of the Lenovo labor cost 
savings is enabled by Lenovo XClarity, Lenovo’s new centralized resource management solution. 
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Data Center Environmental (Green) Impact 
	  
The Lenovo System x3950 X6 requires only 8U of standard rack space and consumes an average 1,450 watts 
of power. Compared to the 18U HP servers which each consume an 
average 8,900 watts of power, the Lenovo solution will require 84% less 
energy consumption resulting in savings of more than $240,000 annually. 
Table 7 below shows the environmental cost savings of the Lenovo 
solution over the three-year analysis period. 

	  

Three Year Energy Cost 
Comparison 

HP Superdome 
2 Solution 

Lenovo System 
x3950 X6 
Solution 

Savings with Lenovo X6 
Solution 

Number of Servers/Rack Units 4/18U 4/8U 0/10U 0%/56% 

3 Year Data Center Space Costs $3K $1K $2K 68% 

3 Year Power and HVAC Costs $294K $48K $246K 84% 

Total Three-Year Costs $297K $49K $248K 84% 

Table 7: Three-Year Environmental Cost Savings 

 

  

The Lenovo solution will require 84% 
less energy consumption saving over 
$240,000 annually. 
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Technology Descriptions 	  
 

About Lenovo System x3950 X6 
 
The Lenovo System x3950 X6 helps you efficiently deliver better and more-timely business results. The x3950 
X6 platform with the Intel® Xeon® processor E7-8800 v3 series can produce up to 56 percent faster compute 
performance than the last-generation of X6 systems with last-generation processors7. This member of the X6 
portfolio delivers large application virtualization and decreases infrastructure costs and complexity. Now you 
can design faster analytics engines, rein in IT sprawl and deliver information with high reliability. 

Thanks to a combination of new storage and memory technologies – NVMe PCIe SSDs and eXFlash memory 
channel storage – as well as up to 12.0 TB of DDR3 or DDR4 system memory, you can host essential mission-
critical applications, implement large virtual machines or run sizeable in-memory databases without 
compromise. The unique modular lidless design features removable modular books – one for each of the major 
subsystems in the server. This enables easy service and maintenance and even hosting of multiple generations 
of processor upgrades – all within the same chassis. With advanced RAS features that isolate errors in 
memory and enable automated provisioning, the x3950 X6 servers have extremely high mission critical 
reliability. The x3950 X6 server is fast, agile and resilient. 

  

About Lenovo XClarity 

XClarity is Lenovo’s new centralized resource management solution that enables administrators to simply and 
rapidly deploy infrastructure. XClarity integrates into Lenovo X6 rack servers and provides automated 
discovery, monitoring and firmware updates as well as compliance, pattern-based configuration management, 
and deployment of operating systems and hypervisors to multiple systems. The XClarity GUI is designed to be an 
uncluttered, dashboard-driven user interface. 
 

About IBM Storwize V7000 

The IBM Storwize V7000 is a virtualized, enterprise-class storage system that provides the foundation for 
implementing an effective storage infrastructure and transforming the economics of data storage. Designed to 
complement virtual server environments, this modular storage system delivers the flexibility and responsiveness 
required for changing business needs. The Storwize V7000 provides the latest storage technologies for 
unlocking the business value of stored data, including virtualization and IBM Real-time Compression™. In 
addition, this system includes a powerful new hardware platform that can support the massive volumes of data 
created by today’s demanding cloud and big data analytics applications, while providing extreme performance 
that can support virtualization, Oracle, SAP and other demanding applications. The IBM Storwize V7000 is 
designed to deliver outstanding efficiency, performance, and dependability for organizations of all sizes.  

                                                   
7 Based on Lenovo calculations of Intel Corporation internal information: E7-4800/8800 v2 versus E7-4800/8800 v3 SKU stack 
descriptions 
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Conclusion 
 
As this case study illustrates, migrating to a Lenovo System x3950 X6 solution rather than an HP Superdome 2 
solution resulted in lower costs and incremental 
savings – in this case 55% lower costs and a 
substantial three-year savings of $19.9M. 
Savings came from a reduction in server 
hardware and storage costs, an associated reduction in software costs, and reduced maintenance and 
operations expenses. In addition, the company was able to support its environmental impact goal by reducing 
energy consumption by 84%, saving $248,000. 

The price-performance of Lenovo Intel® Xeon®-based servers combined with improved RAS is making x86 
servers capable for all but the most demanding workloads. The high performance of the Intel® Xeon® E7-8890 
v3 processor-based Lenovo System x3950 X6 servers combined with their cost-effectiveness makes it possible 
for organizations to achieve significant cost savings and dramatically lower TCO for many mission-critical 
database workloads compared to HP servers based on technologies such as Intel® Itanium®. 

Consequently, many companies are investigating Unix server replacement projects as a part of their strategic 
plans to lower costs, improve profitability, drive transformation and create competitive advantage. The Lenovo 
System x3950 X6 servers offer companies higher performance, more memory capacity, scalability, and modular 
flexibility, all of which could help to deliver targeted bottom-line benefits such as reduced capital expenditures, 
optimizing efficiencies in operating costs, and a lower overall total cost of ownership. 

 
Explore for Yourself 

Many factors can influence individual savings. To better understand your potential for reducing costs we 
encourage you to perform your own economic assessment based on technology options that are appropriate 
for your unique environment and requirements. 

The latest Lenovo System x3950 X6 servers powered by the Intel® Xeon® E7-8890 v3 series processors offer 
an opportunity for you to reduce energy consumption, shrink your data center footprint and decrease 
operational costs. Alinean has developed an easy-to-use Server Consolidation TCO Calculator that will allow you 
to explore these potential savings for your unique environment. Learn how you can achieve similar benefits with 
a payback in a little as three months.  

Get your customized report at: https://roianalyst.alinean.com/ent_01/AutoLogin.do?d=448296045820537571. 

 
 

  

Migrating to a Lenovo System x3950 X6 architecture resulted 
in lower costs and savings – in this case 55% lower costs and 
a substantial three-year savings of $19.9M. 



	  
Copyright 2001-2015 Alinean, Inc. All Rights Reserved.                	  	  	  13 

ABOUT ALINEAN 

Alinean empowers B2B vendors to better connect, engage and sell to today’s economic-focused buyer via the 
development and delivery of interactive value marketing and selling tools. Alinean-powered value storytelling, 
financial justification and ROI / TCO tools create more compelling value-focused conversations and proposals - 
generating more demand, challenging the “do-nothing” buyer into action, accelerating sales cycles, increasing 
deal size and improving competitive win rates. Leading B2B firms leveraging Alinean tools include: Lenovo, IBM, 
Microsoft, Dell, Intel, HP, OfficeMax, IDC/IDG, AT&T, BMC Software, ADP and SolidWorks. 

Learn more from the Frugalnomics Survival Guide at http://www.fightfrugalnomics.com, by visiting 
http://www.alinean.com or calling 407.382.0005.  
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