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Abstract

This paper discusses the advantages that the Microsoft Windows platform provides over Linux-based solutions in the area of total cost of ownership (TCO). It examines the cost elements that contribute to TCO, and then follows with third-party research and Microsoft customer experiences that show Windows has a lower TCO than Linux.
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When making informed decisions about how to best meet their business needs, customers frequently ask Microsoft to provide evidence of how the Microsoft Windows Server operating system delivers unique value when compared with Linux. Microsoft believes that the answer to that question lies in the ability to address customer needs, and has invested significantly in understanding the issues that its customers face with respect to IT. Based on research from several sources and conversations with technology decision-makers and IT professionals, the five characteristics that customers consider to be essential attributes of any IT platform include:
· Total cost of ownership (TCO)

· Reliability
· Security

· Interoperability

· Legal indemnification

This paper examines the unique value that Windows provides over Linux in the area of TCO. Other white papers in this series will examine the remaining areas listed above.
TCO Defined
Total cost of ownership—defined in the context of IT as the total price in money, time, and resources for owning and using software—is considered to be an essential part of the IT decision-making process and a useful metric for assessing the overall cost impact of an IT investment. To properly assess TCO, companies must look at the broad set of expenditures that contribute to total costs—expenditures that extend beyond hardware leases and software licensing to include more intangible items such as ongoing maintenance and administration, end user productivity, and the cost of system downtime.

At a high level, TCO can be broken down into six cost categories: hardware, software, training, downtime, staffing, and outsourcing. Figure 1 provides a breakdown of the 5-year TCO by cost category for infrastructure workloads. Note that hardware and software costs combined represent only 9% of total costs, and that 86% of TCO is attributed to staffing and downtime—a dynamic that should lead organizations that want to minimize TCO to focus on ways to make IT staff more productive and systems more reliable.
Companies also should consider that TCO varies by workload—for example, the TCO for business applications such as ERP and CRM will be higher than for infrastructure workloads such as file and print or networking services. In addition, the timeframe over which TCO is calculated will change the relative proportion of its various cost components. Ongoing costs—such as those for staffing and downtime—will become a larger percentage of TCO as the time period is extended. In contrast, the percentage of TCO attributed to acquisition costs will decrease as the time horizon is extended. 
Finally, although TCO is an important decision-making metric, it should not be the sole criterion for making IT investment decisions, because it does not capture the business value, or return, provided by such an investment. Other metrics, such as overall Return on Investment (ROI), can help organizations understand both the cost implications and the benefits—such as productivity improvements or competitive advantage—that are provided by an investment in information technology.
Figure 1. Breakdown of TCO for IT infrastructure workloads over a five-year period (IDC, 2002, “Windows 2000 versus Linux in Enterprise Computing”). 

Evaluating TCO
When evaluating TCO for Microsoft Windows Server 2003 and Linux, organizations should consider:
· Acquisition costs—Because Linux is open-source software, people believe that Linux is free or inexpensive.  In reality, the most common (and usable) Linux alternatives are commercialized distributions that can cost as much or more than Windows to acquire and support.
· Total costs—Acquisition costs are a very small component of TCO. Even when the costs of both operating systems are comparable, research shows that Windows offers a lower TCO because Windows provides cost advantages in the other, larger components of TCO, such as staffing and downtime.
· Cost vs. Value—In addition to what they must pay, companies that are making an investment in IT should consider what they will get in return, including features or capabilities that improve productivity and deliver additional value. The Windows Server 2003 operating system offers many features that are not available on Linux yet have proven to be useful or essential in enterprise IT environments. An example is Microsoft Active Directory, which is recognized by both Windows and Linux users as a powerful tool for identity management in large networks.
Analyst Evidence

To assist customers as they conduct fact-based comparisons of their IT platforms and solutions, Microsoft has sought out information from respected, independent third-parties. Below is a sample of those reports on the topic of TCO. More research is available at www.getthefacts.com.
META Group Comparison: File, Web, and Database Server Administration (May 2005)
According to the 2002 IDC survey “Windows 2000 versus Linux in Enterprise Computing,” ongoing staffing costs—such as those for system administration and management—represent the largest single component of TCO, at more than 60%. To help customers understand how those costs affect TCO, Microsoft commissioned META Group to survey some 200 IT professionals from organizations with more than 1,000 employees. The survey focused on the administration of file, Web, and database servers that were running Windows Server 2003 and Linux.
META Group found that higher staffing costs for Linux-based solutions offset any potential upfront savings in acquisition costs relative to Windows Server 2003. The study suggests that organizations should focus not only on direct acquisition and vendor support costs, but also on the factors that significantly differentiate the Windows and Linux operating systems, such as value-added features, productivity benefits, required skill-sets, indemnification against intellectual property infringement claims, and the costs to deploy, maintain, and manage an IT infrastructure. Broadening decision criteria beyond acquisition costs to include those and other factors can help organizations gain a more realistic view of how their IT decisions impact both TCO and overall ROI.
Key findings and highlights from the study include:
· Windows Server saves time for system administrators and improves their productivity
· System administrators can deploy Windows-based Web and database servers in less than half the time it takes to deploy Linux-based systems.
· 70% of system administrators of Windows Server can install software updates on all database servers from a centralized location, compared with only 45% for Linux system administrators. 
· System administrators of Windows Server are able to restore files 14% faster than system administrators for Linux.
· Unique Windows Server features—such as Active Directory and its setup and configuration wizard—save system administrators a significant amount of time

· Windows Server allows system administrators to spend more time on “high-value” services, whereas Linux administrators spend more time on “IT plumbing.”
· Linux administrators spend more time on setup and configuration.
· Linux administrators spend 30% more time resolving driver issues.
· Migration costs can be expensive.
· The cost of migrating database platforms can negate any upfront acquisition costs.
· There are costs associated with switching between Linux distributions.
· Windows Server has a higher bar for support and fewer interoperability issues.
· Windows Server meets higher uptime and vendor support requirements for enterprise organizations than Linux.
· 75% of system administrators for Linux cited database interoperability as an issue, compared with only 40% of administrators for Windows.
Gartner: North American SMBs Still Favor Windows Over Linux as Server Platform (March 2005)
For the past several years, Gartner has surveyed small and medium sized businesses (SMBs) in North American to determine their attitudes toward Windows Server and Linux. Highlights of a March 2005 report based on phone surveys of IT purchase decision makers for SMBs include:
Server operating system decisions are not based solely on price
· “When considering server operating system investment options, the majority of SMBs consider three key elements to be more important than licensing costs: 

· Availability of business applications that run on a given operating system 

· Availability of skills to support the operating system environment 

· Ease of integration with the established operating system/established environment
Additional performance expectations in terms of reliability, security and stability are also of significant importance to this constituency.”
Lack of skills availability and vendor support are major issues
· “Though Linux continues to gain momentum among small and midsize businesses in North America, the lack of skills availability is a limitation that hinders its value.”

· “Internal limitations, such as skills availability and availability of related external vendor support, continue to hinder expansion of Linux on the server in the SMB market.” 

Linux presents additional costs

· “Although the licensing cost of the Linux operating system is lower, the investment in elements associated with Linux adoption to support core functions, such as applications, services and skills (and the initial switching costs), are significant deal breakers.”

· “Unwilling to take on additional costs related to interoperability, migration and integration, SMBs are still insufficiently motivated to make Linux a bigger portion of their server infrastructures.”

Linux has not proven itself
· “Overall, businesses do not trust Linux as an operating system to support their mission-critical business applications.”

· “To this conservative market, the intangible cost of putting faith in an emerging technology alternative vs. a proven mainstream technology supported by an extensive skills ecosystem (including the support of all-important Tier 2 and Tier 3 independent software vendors and integrators) is a strong inhibitor to Linux adoption.”
· “The majority of all SMB segments are unsure or do not see the benefits of Linux on the server for their organization.”

Linux still has a long way to go…
· “In the near term, Linux does not pose a credible threat to Windows on the server platform.”
· “SMBs require improvements by order of magnitude in function, cost relief, security and reliability to displace entrenched operating system technology… 
Yankee Group: 2005 North American Linux and Windows TCO Comparison (April/July 2005)
In April and July of 2005, The Yankee Group published parts 1 and 2 of a noncommissioned study that compares TCO for Linux and Windows. The study is based in part on the 2005 North American Linux and Windows TCO Comparison Survey, in which, in a series of three surveys, the Yankee Group asked 550 North American businesses to quantify specific cost metrics that constitute TCO, including:

· Capital expenditure outlays for hardware and software

· Downtime costs for file servers, database servers, and Web servers

· Deployment costs

· Migration costs for business applications, technical service and support, training and labor, testing, and purchase of third-party tools and utilities

· Recovery time and costs following a security incident

· Help desk issues, including the number of monthly calls, costs, and the amount of time it takes to resolve problems

In a second survey, Yankee Group queried 1,000 companies worldwide on deployment timetables, trends, and capital expenditure budgets for 2005 to 2006. A third survey consisted of in-depth interviews with 24 companies. The surveys represented SMBs and large companies across many industries.
Key highlights from the study include:
Acquisition and Support Costs
· “Large enterprises [that use Linux] will have to purchase a substantial number of third-party management tools and utilities, which can increase TCO by 15% to 35%, depending on specific user scenarios.”

· “[Windows has a] plethora of embedded management, performance enhancement tools and utilities.”

· “Microsoft’s ongoing effort to revamp its Licensing 6.0 program – offer better business value via a variety of free and discounted services and special promotional pricing offers—is reaping dividends.”
Cost of Downtime
· “An overwhelming 88% of corporations report that Microsoft’s Windows Server 2003 operating system provides performance and reliability that are equal to or better than Linux in comparable usage scenarios.”

· “Linux servers take nearly 4 hours or 30% longer to recover from a security attack than a similar Windows server.” (The report attributed this difference to poor documentation and support for Linux in most cases)
System Administration Costs
· “Skilled Linux administrators can command 10% to 20% salary premiums compared to Macintosh, Windows and UNIX managers.”

· “Patch management woes lessen for Windows, but are on the rise for Linux.”

· “[Companies surveyed] reduced the time spent on applying and distributing Windows updates and patches by 50% to 80% since Microsoft went to a monthly schedule of patch management…. The availability of free Microsoft patch management utilities means there is no incremental cost.”

· “[Patch management issues] are worsening for Linux servers. Linux IT administrators report they spend on average 15% to 23% longer—approximately 2 to 5 hours more per week—on patch management distribution compared to the same period in 2004.”
Help Desk Costs
· “… immaturity of the Linux market has resulted in a disproportionately higher percentage of Linux help desk calls.”

· “Although there are on average 10 times as many Microsoft servers as Linux servers, Windows help desk technicians respond to only four times as many calls per month as Linux administrators.”
Indemnification

· “Approximately 20% of the businesses that currently use or plan to deploy Linux will purchase outside indemnification.”
Chinese Computer World (March 2005)
Because TCO includes the cost of labor (in the form of development, system administration, and support costs), the TCO equation varies with labor rates. Chinese Computer World (CCW) conducted a study that compared the TCO of Linux and Windows Server in China, where IT labor costs are about 1/10th of that United States. Microsoft China supported the study which, although done in China, is relevant to all markets with relatively low labor rates.
CCW developed a TCO model similar to that used in the United States and other parts of the world—with cost components that included hardware costs, software costs, operations and administrative costs, and down time costs—and applied it against five server workloads: Web, file and print, networking, application/database, and e-mail. CCW interviewed CIOs, senior managers and IT engineers at 136 large and medium sized Chinese companies which, on average, had 3,190 employees, 555 PCs and laptops, and 33 servers.
TCO Breakdown

Based on the sample data, CCW found that:

· Software costs account for 25% of TCO, and within that category:

· Operating system costs account for only 3.8% of TCO.
· Operating system-related development costs are 2.1% of TCO.
· Database software costs are 15.6% of TCO.
· Messaging & groupware software costs are 3.4% of TCO.
· Hardware costs account for 35.4% of TCO.
· Operations and system administration costs accounted for 33% of TCO, due to the low average salaries for IT engineers in China.
Key Findings

Based on its research, CCW found that the perception that Linux is “free” is incorrect. Furthermore, they found that Windows Server provided a lower TCO than Linux due to reduced management and operations costs in four out of five workloads. Specifically:
· Windows provides a 41.3% lower TCO than Linux for application server and database workloads

· Windows provides a 11.8% lower TCO than Linux for e-mail workloads

· Windows provides a 11.7% lower TCO than Linux for file and print workloads

· Windows provides a 0.6% lower TCO than Linux for networking workloads

· Linux provided an 8.3% lower TCO than Windows for Web server workloads. (Data for the Web server workload comparison was primarily based on Windows 2000 Server with IIS 5.0 versus Linux and Apache.) 
Other notable data points from the study include:
· Linux presents higher staffing costs. The cost of IT staffing for Linux is 59.5% higher than for Windows, because Linux engineers have higher average salaries, and because companies that use Linux spend more on outsourcing to make up for a lack of in-house expertise.

· Linux presents higher training costs. On average, training and self-study costs for Linux are 2.2 times that of Windows Server because companies that use Linux have very limited Linux skills and experience.
· Linux presents higher development costs. Companies that use Linux spent 1.7 times more than Windows Server users on operating system-related internal development and 3.6 times as much for application/database-related development

Impact of Complexity on TCO

CCW also found that complexity has a major impact on TCO. While most organizations can standardize on Windows Server in their environment, few can do it on Linux. Research showed a non-linear relationship between the number of operating systems and total cost:

· Using two operating systems increases TCO by 18.9%.

· Using three server operating systems increases TCO by 71.5%.

Ideas International: Comparison of Acquisition and Support Costs for Microsoft Windows Server vs. Red Hat Enterprise Linux (August 2005)

Microsoft commissioned Ideas International to study software acquisition and support costs for Microsoft Windows Server 2003 and Red Hat Enterprise Linux 4 in an enterprise setting. Ideas International modeled a hypothetical enterprise with 500 servers and mixed support requirements, with 10% of servers running mission-critical solutions and requiring 24x7 support, whereas remaining servers required only business hours support. Given that model, Ideas International calculated the cost to acquire software licenses and/or maintain support agreements and subscriptions over a six-year period.
Main findings from the study include:

· Microsoft’s Windows Server 2003 Enterprise license and support costs are competitive with Red Hat Enterprise Linux.

· The two companies’ different approaches to enterprise licensing and support, and the fact that investments of this magnitude tend to involve longer-term commitments, mean that price comparisons should be based on a period of ownership rather than on just initial acquisition charges.

· Microsoft’s separate support and license fee structures, which contrast with Red Hat’s combined subscription and support offerings, can give Microsoft a distinct pricing advantage in some cases, particularly if a client is looking for all servers to be covered by 24x7 support.

Additionally, the study found that:
· Microsoft’s volume purchase pricing for large organizations offers a more competitive pricing perspective of Microsoft versus Red Hat than retail pricing comparisons may indicate.

· The ability to distribute Microsoft payments across several years gives Microsoft a price profile similar to that of Red Hat.

· In year four and beyond, if a client subscribes to the Microsoft Software Assurance option, a Windows-based solution can offer substantially lower costs compared with Red Hat Linux. (In the scenario examined in the study, costs for Windows tracked to those of Linux for the first 3 years but were 16% lower by year 6.)
· Cost differences between the Microsoft and Red Hat options were even less when entire solution costs (e.g., including hardware) are taken into account, which may neutralize price as a key factor when choosing a solution and raise the importance of other non-monetary issues.
Customer Evidence

Although volumes of third party research show that Windows presents a lower TCO than Linux, Microsoft still believes that the best validation of that claim is through the experiences of real customers.
7-Eleven

7-Eleven is a worldwide leader in convenience retailing, with more than 5,800 stores in the United States and Canada. The company evaluated Linux and Windows as part of an initiative to enhance its distributed retail information system. As part of its decision process, 7-Eleven conducted a detailed cost study that, in addition to software licensing costs, included other cost factors that contribute to TCO: operational and administrative costs, implementation costs, and “indirect” costs such as peer-to-peer support and downtime.

After its detailed analysis, 7-Eleven concluded that Windows Server System presented a 20% lower TCO than Linux. Most of the difference was in cost factors that were related to ongoing operations, such as operating system support application management, and software deployment. In addition, 7-Eleven determined that Windows would reduce the time it takes to deploy new capabilities to its stores by 50% and concluded that a Linux-based approach presented a potential risk to business continuity.

Rayovac

Rayovac is a global consumer products company. In 2004, Rayovac decided to augment its existing SAP R/3 ERP system with SAP’s Advanced Planner and Optimizer software. Although the ERP system ran HP-UX on proprietary hardware, the company wanted to deploy its new solution on less expensive hardware and software. After selecting a Unisys ES7000 server with 64-bit Itanium 2 processors, Rayovac still had to choose an operating system and database. The company examined two options: Windows Server 2003 and SQL Server 2000; or Red Hat Linux and an Oracle database.

Rayovac chose Windows Server 2003 because it provided the needed performance and scalability at a lower cost of ownership—an estimated $185,000 less in one-time costs and $185,000 less in annual recurring costs, or nearly $1 million in savings over the first four years. Had Rayovac chosen Linux, additional one-time costs would have included licensing fees for an Oracle database, Linux connectors for the company’s network monitoring system, additional SAP consulting fees, and costs to cross-train employees on Linux. Additional recurring costs would have included salary and benefits for a full-time Linux system administrator and support and maintenance fees for Red Hat Linux, the Oracle database, and the new network monitoring system connectors.
CheckFree

CheckFree Corporation is a leading provider of financial electronic commerce products and services. The company uses IBM zSeries mainframes in one of its core businesses, but CheckFree sought to lower its cost per transaction without sacrificing performance or availability. Toward that goal, CheckFree conducted a study of two solution stacks: one using the Red Hat Linux 9.0 operating system, IBM DB2 Universal Database, and IBM WebSphere; and the other using Microsoft Windows Server 2003, Microsoft SQL Server 2000, and the Microsoft .NET Framework.

After conducting a comprehensive six-month evaluation, CheckFree chose the Windows operating system over Linux because, among other benefits, Windows delivered a 24% lower TCO. CheckFree also found that a Windows-based solution delivered 14% faster transaction performance than a solution based on Linux, WebSphere, and DB2 running on equivalent hardware—a benefit that, when combined with lower per-server costs, amplified the overall advantages of an approach based on Windows.

Radio Shack

RadioShack is one of the largest and best-known electronics retailers in the world. When the company’s UNIX-based point-of-sale systems reached the end of their useful life and had to be updated, RadioShack examined three options: upgrade to a newer version of SCO UNIX; move to Red Hat Linux; or standardize all in-store systems on Windows Server 2003 for in-store servers and the Microsoft Windows XP Embedded operating system for POS terminals and in-store kiosks. SCO UNIX was dismissed because it posed a high level of business risk, leaving RadioShack to choose between Windows and Red Hat Linux.
After an extensive evaluation, RadioShack selected the Windows-based solution over Linux. A key factor in that decision was long-term TCO, which the company expects to be several million dollars less for Windows than it would have been for Linux. Elements of that cost difference include:

· 30% lower hardware costs—Because of the ability to support both POS terminals and a management workstation with one server, a benefit that Linux could not have delivered, RadioShack will save millions of dollars in hardware costs. Had the company selected Linux, it would have had to purchase a Windows-based PC for each store to serve as a management workstation.

· Lower system management costs—By selecting Windows over Linux, RadioShack can reuse its Microsoft Systems Management Server solution across both servers and POS terminals. Had the company selected Linux, it would have had to implement a completely new remote software distribution and update management solution.

· Lower staffing and training costs—Had Radio Shack selected Linux, it would have incurred additional staffing and training costs to support a second technology operating system. With the Windows-based solution, the company can leverage its existing development and system management skills across both servers and POS terminals, thereby minimizing staffing and training costs.

Conclusion

TCO is a useful metric for assessing the overall cost of an IT investment. To properly assess TCO, companies must look beyond initial acquisition costs to the larger yet more intangible costs, such as those for ongoing administration and the cost of system downtime. Moreover, companies should look beyond TCO, which only examines costs, and consider the business value—or return on investment (ROI)—provided by an investment in information technology. 

The analyst research and customer experiences presented in this document show that Windows is competitive with—and in some cases offers significant advantages—over Linux in the area of acquisition costs, especially when the selection of Linux solution requires the purchase of features that are included with Windows, such as system management tools or an application server. Even when acquisition costs are equal, Windows Server delivers a lower TCO due to its greater reliability and ease of administration—the largest cost component of TCO. Along with that lower TCO, companies who choose Windows Server can benefit from a stronger return-on-investment due to the extensive capabilities that are built into the operating system, such as advanced collaboration features that help improve the productivity of IT administrators and end users.
For More Information

The following sources provide information that may be helpful in choosing whether a solution based on Windows is right for your business.

GetTheFacts.com
Comprehensive information and quantifiable data on the value that Windows provides when compared with Linux—including the third-party research and customer case studies discussed in this paper—can be found at: 
http://www.getthefacts.com 
















































































































“Although the licensing cost of the Linux operating system is lower, the investment in elements associated with Linux adoption to support core functions, such as applications, services and skills (and the initial switching costs), are significant deal breakers.”


– Gartner, March 2005








“There is no universal clear-cut TCO basis to compel the corporate masses to do a wholesale switch from Windows to Linux… And there is no indication that users are replacing Windows with Linux."


– Yankee Group, April 2005








“Despite the fact that Linux is open-source software, it is not free… Research shows that enterprises may not necessarily reduce their TCO by implementing the Linux OS – even though the initial cost of Linux is relatively low. That is because the OS cost accounts for only 3.8% of the TCO… As hardware prices continue to drop, the costs of operation and administration will soon become the major part of TCO.”


- Chinese Computer World, March �  2005









































“Running key server workloads on Linux/open-source software may appear to have some upfront cost advantage over Windows. However, this is not true. When one examines the ongoing costs of service support and integration, these potential upfront costs are offset. ITOs, rather than procure the cheapest OS, must instead administer with the best that helps them cut down the biggest variable cost of all — people.”


– META Group, May 2005








“After conducting a comprehensive six-month evaluation, we found that the Microsoft solution was 24% better than the IBM/Linux solution in terms of total cost of ownership.”


- Randy McCoy, Chief Technology Officer, CheckFree








“…Our analysis showed that the upfront cost/benefit of Linux was quickly overcome by other cost factors, such as the higher cost of managing an open-source operating system across 5,800 stores… When we compared the TCO of Windows Server 2003 to Linux, we found a 20% cost differential in Microsoft’s favor…”


— Keith Morrow, Chief Information Officer, 7 Eleven








“Microsoft’s separate support and license fee structures, which contrast with Red Hat's combined subscription and support offerings, can give a Microsoft solution a significant pricing advantage over a Red Hat solution.”


– Ideas International, August 2005








“By choosing Windows over Linux for our new SAP APO solution, we’ll save an estimated $1 million in software, staffing, and support costs over the first four years. We needed performance, security, and reliability at a reasonable price, and Linux would have presented greater risk in all those areas.”


- Rick Dempsey, Chief Information Officer, Rayovac





“In upgrading our aging UNIX-based servers, we considered both Windows and Linux. Windows Server System offered several advantages, including the ability to consolidate our in-store servers by 50%—from 10,200 to 5,100—and a savings of several million dollars in hardware, software, systems management, and support costs.”


- Ron Cook, Vice President and Chief Technology Officer, RadioShack





Frequently Asked Questions


What is TCO?


Total Cost of Ownership (TCO) represents all of the costs that are associated with a solution over a given period of time. In general, TCO includes not only hardware and software acquisition costs, but also the costs of downtime, training, outsourcing, and ongoing system administration and management, with staffing costs being the largest cost component. TCO typically is calculated over the useful life of a system, with broad studies often using 3- or 5-year time horizons.


Why is TCO an important consideration?


TCO is a useful metric for decision-makers who must evaluate IT solutions because it quantifies the total costs associated with each option and provides a more accurate picture of how a given solution will impact IT budgets over time. While some decision- makers focus primarily on hardware and software acquisition costs because they are more immediate and tangible, those costs typically represent a small fraction of total costs—usually less than 10%—and do not correlate well with overall TCO. Therefore, TCO serves as a useful tool for decision makers who need a broader and more accurate picture of the costs of their IT systems.


What other factors are important to consider in addition to TCO?


Although TCO captures the costs that are associated with an IT solution, it does not include the benefits or return on investment that a solution may offer. For example, while Solution X might have a higher TCO than Solution Y, Solution X may allow a company to enhance user productivity or provide better customer service—a form of business value that should be considered but that TCO would not capture. To better assess IT solutions that are managed as profit-centers instead of cost-centers, decision makers may want to include value-based metrics such as return on investment (ROI) and internal rate of return (IRR).
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