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intRoduction

There were two primary reasons that IT professionals previously chose the Oracle Sun SPARC platform to 
power their IT infrastructures: the performance of the hardware and the robustness of the Solaris operating 
system. As the price, performance, and reliability of industry-standard x86_64 servers have increased to 
the point where they can meet and exceed these features, the reasons to continue buying SPARC hardware 
have become less and less compelling. This is particularly true with with large, multi-core x86 systems that 
are designed specifically for Linux©, such as the latest 128-core systems. Similarly, Linux, and in particular, 
Red Hat© Enterprise Linux, have emerged as the operating system of choice to leverage the benefits of open, 
industry-standard architectures.

Selecting an operating system for your IT infrastructure has long-term consequences. The selection process 
must take into account not only the technical features of the current operating system, but the ability for 
the operating system to enable and support your future business requirements. While Oracle has quelled 
some worry over their commitment to Solaris, the move to Solaris 11 will likely be as painful as the move from 
Solaris 8/9 to Solaris 10, as Solaris 11 is significantly different from Solaris 10. For example, in Solaris 11, the 
SVR4 package system is replaced with an IPS packaging system and JumpStart is replaced with a new tool. 
Both of these changes are designed to give Solaris more Linux-like installation capabilities. 

In addition, though Oracle also committed to SPARC, touting a five-year roadmap as with Solaris 11, there 
are very few details available in the open. With this limited information, it’s difficult to gauge whether the 
Solaris/SPARC platform will adequately meet the needs of future business demands. Oracle’s strategy is to 
offer an integrated stack of hardware, operating system, middleware, and applications that are all tuned for 
optimal performance. This is attractive if you standardize on Oracle-only applications, but comes at the price 
of complete vendor lock-in that leaves you increasingly vulnerable to unilateral cost increases. It also limits 
your options if you need or want to run applications from other vendors. Such an environment might need 
significant tuning to produce optimal performance. Another pitfall of Oracle’s complete stack is the very 
real possibility of forced upgrades. For example, in order to upgrade to current versions of some of Oracle’s 
applications, you must migrate to Fusion Middleware. 

The amount of change in a number of Oracle’s products, coupled with their higher expense, is leading many 
enterprises to investigate alternative platforms for their enterprise IT workloads, with the thought that if 
they must change they might as well change to something that is possibly more cost-effective and flexible, 
particularly if the performance and reliability are similar to Solaris/SPARC. 

Migrating from Solaris to Red Hat Enterprise Linux opens up the widest possible choice of platforms. With 
Solaris you’re limited to SPARC and some x86 servers from vendors like HP and Dell that offer limited 
software products that compete with Oracle. With Red Hat, you have the freedom to choose just about any 
hardware platform including x86 (Intel and AMD), POWER6 and 7, Itanium (Red Hat Enterprise Linux 5), and 
IBM System z mainframes. 

The benefits of openness, choice, performance, availability, flexibility, and reduced total cost of owner-
ship (TCO) is accelerating the migration to Red Hat Enterprise Linux by financial institutions, Fortune 1000 
companies, schools, and governments around the world. This whitepaper reviews some key features of 
Solaris and Red Hat Enterprise Linux to help you evaluate and justify a move to Linux. 

Red Hat Enterprise Linux: Your Solaris Alternative
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FactoRs tHat inFLuence  
opeRating sYstem cHoice

Common reasons for considering an operating system migration include new projects in your enterprise or 
an event that drives a mandatory migration away from an existing platform. For example, you might be faced 
with the end-of-life of platform hardware or software, or concerns about general platform long-term viability 
and serviceability.

new projects

IT organizations that need to deploy a totally new application have the opportunity to switch to something 
new or different. In choosing to adopt a different technology, you should always consider that while the 
selected technology might be new, the personnel will be the same. Consider that choosing a new technology 
for application delivery that is radically different from your existing environment could require extensive 
retraining of your existing staff or hiring new staff members who are experienced with the technology.

mandated mIgratIon

A mandatory migration of an application workload from one hardware and/or operating system platform  
to another can be triggered by many different factors. Typical triggers could include:

•	 Existing hardware is no longer supported or sufficient. The upgrade to the newer hardware or larger 
configuration of the same architecture is considered too expensive or just as complex as a migration to 
another platform. Therefore, the choice of operating system-while keeping the applications-is open again.

•	 Dissatisfaction with the existing environment without any satisfactory guidance by the vendor. 

•	 The current application workload might be at the end of its commercial life or might not take advantage 
of the latest hardware if upgraded.

In each of these scenarios, a balance between business requirements and technical features of the chosen 
components must be found.

In any workload migration situation, the initial goal is almost always to re-host the existing application on the 
new platform. In cases where the desired application isn’t available on the new operating system/hardware 
combination, the choice of a new operating system is heavily influenced by other factors, such as ease of 
application and data migration to the newly proposed platform.

Red Hat Enterprise Linux: Your Solaris Alternative
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Business RequiRements to consideR 

Business requirements for an IT infrastructure center around the needs of the applications that run the busi-
ness. These requirements that assume the highest priority in decision-making include performance, avail-
ability, scalability, security, and TCO. More abstract requirements, like openness, reputation of the vendor, 
and the probability of the vendor ending product support, are often not formally specified, but play an 
important role in making long-term platform decisions.

strength of IsV support

The availability of an application on an operating system is a primary consideration. Having your application 
readily available on Red Hat Enterprise Linux and/or Solaris x86 is the best situation.

The support of a large number of independent software vendors (ISVs) is a good indication of a vibrant 
ecosystem around a platform. This ecosystem of software and services suggests both the long-term viability 
of the platform as well as the presence of network effects (the additional benefit to each user when a critical 
mass of users has adopted the platform). Solaris on SPARC was a popular platform and enjoyed strong 
ecosystem support, while Solaris on x86 has been slow to garner a similar level of support. 

In contrast, Red Hat Enterprise Linux has established itself with not only a large and vibrant community of 
open source developers, but also over 3,500 ISVs. These ISVs represent broad-based applications that the 
companies build their foundations on, such as databases (Oracle, Sybase, DB2), business intelligence and 
enterprise resource planning (SAP, Oracle), and infrastructure solutions (Symantec, BMC Software, VMware, 
as well as niche applications in vertical markets.) And the list keeps growing — IBM alone supports more than 
500 applications on Red Hat Enterprise Linux.

The strength of support expressed by developers is just as important. Application developers often have a 
preferred platform on which they write and test code, while reserving other platforms as cross-compilation 
or porting targets. This preference can have a meaningful effect on software quality, with support expertise 
favoring the preferred developer platform. By virtue of its low cost and pervasive hardware support, Red Hat 
Enterprise Linux is frequently the preferred development platform, while Solaris on x86 is widely regarded 
by developers as a secondary platform for porting. A majority of applications that run on Solaris 10 on x86 
today were actually developed on another platform, such as Solaris 10 on SPARC or even Linux on x86, and 
then ported to Solaris 10 on x86.

applIcatIon mIgratIon consIderatIons

The decision to migrate from a SPARC-based server platform to the x86 architecture requires switching to a 
different operating system and a different version of the application, and in some cases, porting an in-house 
application to the new operating system. If porting an in-house application, you need to consider the cost 
and effort required to port the application to the new target operating system. 

To minimize the time and effort needed, the newly proposed operating system and build environment should 
be as similar as possible to the original SPARC environment in terms of application availability, portability, 
and skills portability. Given these requirements for ease-of-migration, all versions of Microsoft Windows can 
be eliminated from consideration, as Linux is a much more similar environment and affordable alternative  
to UNIX. 

Red Hat Enterprise Linux: Your Solaris Alternative
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Solaris 11 on x86-based platforms will be less than an ideal alternative to SPARC-based platforms because 
of its limited support on x86 platforms from other vendors and lack of ISV support. Solaris 11 does include 
changes to libraries that make it easier to port Linux applications to Solaris. However, as long as Linux is 
supported on Oracle Sun x86 hardware, there is little incentive for vendors to support multiple operating 
systems. Therefore, Solaris on x86 can’t be considered as a serious long-term alternative to Solaris on SPARC.

In the past, Sun had attempted to remedy these shortcomings somewhat by enabling the user to run Red Hat 
Enterprise Linux binaries on top of Solaris x86. Unfortunately, the Solaris Containers for Linux Applications 
(SCLA) feature only support Red Hat Enterprise Linux 3 and was never updated, and SCLA has been 
removed from Solaris 11.1

Since Solaris is considered to be the version of UNIX that is the most similar to Linux, porting applic- 
ations from Solaris to Red Hat Enterprise Linux in many cases requires only minor changes to applic- 
ation source code and high-level changes to the build environment (make files, directory paths, compiler,  
and linking switches).

This ease of migrating from Solaris on SPARC to Red Hat Enterprise Linux on x86, combined with Red Hat’s 
breadth of independent hardware vendor (IHV) and ISV support, make Red Hat Enterprise Linux the ideal 
migration target platform—as opposed to Microsoft Windows Server—for business- and mission-critical 
commercial applications, as well as homegrown applications.

In addition, many enterprises are considering a move to cloud computing in order to increase their ability 
to quickly adapt to change and to increase the ROI of IT investments. Red Hat is at the forefront of cloud 
technologies. Red Hat recognizes that your IT infrastructure is—and will continue to be—composed of pieces 
from many different hardware and software vendors. Red Hat enables you to use and manage these diverse 
assets as one cloud, allowing cloud to be an evolution, not a revolution or a monolithic stack locked to the 
technology roadmap and business practices of a single vendor. 

performance

Making the decision to switch from Solaris on SPARC to servers running Red Hat Enterprise Linux doesn’t 
mean accepting lower performance or scalability. Proof of this can be found on the Red Hat website, where 
you can read the success stories of customers that have made the switch and have gained great perfor-
mance improvements for their applications.2 Red Hat Enterprise Linux not only provides outstanding out-
of-the-box performance, but also enables even greater performance via customization. Red Hat Enterprise 
Linux also provides the tools needed for performance monitoring and tuning as part of the operating system 
distribution. While it is difficult to compare the actual performance data gathered by running your own appli-
cation on your hardware, proof of the ability of Red Hat Enterprise Linux to deliver great performance can be 
found by reviewing its rank in various industry-standard benchmarks. More details on these benchmarks are 
found later in this paper.

note: Although there are many Solaris vs. Red Hat Enterprise Linux performance comparisons on blogs, 
websites, and other opinion-dense forums, these accounts usually fail to provide substantiated evidence. In 
reviewing these statements, verify that the Linux kernel tested is version 2.6 or higher and that version of 
Solaris tested is version 10 or higher, as there have been significant gains in raw performance since version 
2.4 of the Linux kernel and version 9 of the Solaris operating system. Also verify that the hardware is identi-
cally configured across tests.

Another indication of the sheer performance of the Linux operating system in general is the percentage of 
Supercomputer T500 systems that run Linux. As of November 2010, that number is over 91 percent. The 
number of systems running UNIX is down to 3.8 percent.3

 1 Solaris Containers for Linux Applications, February 23 2009. http://www.sun.com/software/solaris/scla.jsp

 2 www.customers.redhat.com

 3 www.top500.org/stats/list/36/osfam
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customIzIng

It is sometimes necessary to customize an operating system in order to provide optimized performance or 
features for specific applications in your production environment. Solaris 11 can be customized to an extent 
with the new more Linux-like installer, which enables you to pick and choose the packages to install on a 
system. Red Hat Enterprise Linux has been offering this capability for years. By virtue of its modularity 
and openness, Red Hat Enterprise Linux is particularly well-suited for such custom builds. Not only is the 
platform configurable into server, desktop, and appliance roles with different installation and compilation 
options, but you can enhance application performance by minimizing the number of modules loaded into  
the kernel as well.

performance tools

DTrace is often touted as a unique feature of the Solaris operating system. DTrace is a dynamic tracing 
framework for troubleshooting systemic problems in real-time on production systems. DTrace gives system 
administrators and programmers the ability to follow a thread of execution from the application down to the 
operating system and back up again, with the intent to make it easier to find bottlenecks in application code, 
as well as environmental configurations, while the application is in production. 

The open source alternative to DTrace in the Linux environment is SystemTap, a project that started with 
code contributions from IBM, Red Hat, Intel, Oracle, North Carolina State University, Stanford University, 
and others. Intended to provide system tracing and performance monitoring capabilities comparable to 
those in DTrace, SystemTap uses kprobe technology and extends it from the kernel into user space via the 
utrace kernel API. Like DTrace, SystemTap provides a library of probe handlers to allow for end-to-end 
tuning, without requiring kernel programming and probe skills from the user. Unlike DTrace, SystemTap 
allows advanced users to probe any data structure or function inside the kernel and provides for advanced 
language constructs such as conditionals and loops. Recent releases of SystemTap have been extended to 
allow support for DTrace markers in the user space applications.

An in-depth comparison of DTrace and SystemTap is available later in this whitepaper.

Benchmarks

While Solaris holds many performance records on industry-standard benchmarks on the SPARC platform, 
Solaris 10 on the x86 platform has a formidable competitor in Red Hat Enterprise Linux.

•	 SPEC

•	 As of March 2010, the highest published SPECweb2005 results for x86 are based on  
Red Hat Enterprise Linux.  
www.spec.org/web2005/results/res2010q4/web2005-20101027-00148.html

•	 Solaris 10 for the x86 platform is noticeably absent from SPECweb benchmarks. 

•	 Best results to date for the new SPECweb2009_JSP. 
 www.spec.org/web2009/results/web2009.html

•	 Red Hat Enterprise Linux 6 holds top results for SPECvirt_sc2010.  
www.spec.org/virt_sc2010/results/specvirt_sc2010_perf.html

•	 SAP SD

•	 Best SAP virtualzation benchmark are on a Cisco UCS B200 system, beating Solaris 10 on a Sun Fire 
X4270 system. SAP certification 2011010.

•	 Best SAP Linux two-socket result on a Dell PowerEdge R710. SAP certification 2010052.

•	 Oracle (Sun) has not published a SAP benchmark since 2009.

Red Hat Enterprise Linux: Your Solaris Alternative
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•	 TPC

•	 TPC-H price/performance: Red Hat Enterprise 6 holds best 100 GB results, trouncing Solaris 10 on  
a Sun Fire X4270 server.

•	 Red Hat Enterprise 6 is in the top 10 for 1,000 GB on IBM Power.  
www.tpc.org

proof-of-concept

Often, benchmark configurations offer the best performance but not necessarily the best stability, suit-
ability, or price/performance for your environment. Therefore, it is highly recommended that you run your 
own benchmarks — using your own combination of operating system, middleware, and applications on your 
preferred hardware — to attain the best understanding of the performance you can expect. Trial versions of 
Red Hat Enterprise Linux are available for just this purpose.

Bottom lIne: performance

Red Hat Enterprise Linux has been widely adopted in many industries, due in part to the many success 
stories verifying its price-to-performance gains over legacy platforms, as well as its robustness and the 
quality of Red Hat support. The ability to optimize Red Hat Enterprise Linux for deployment of specific 
one-off applications, such as those popular in the financial services industry, has also contributed to this 
success. Red Hat Enterprise Linux platforms have shown and continue to show both best-in-class and  
overall leadership results across several performance benchmarks.

Given the prevalence and high-ranking results of Red Hat Enterprise Linux in industry-standard benchmarks, 
and the notable absence of — or in some cases, the poor results delivered by — Solaris x86 in these same 
benchmarks, Red Hat Enterprise Linux is the obvious choice over Solaris for hosting an x86 workload or for 
migrating from Solaris in general.

relIaBIlIty and staBIlIty

After establishing that your applications can run on Red Hat Enterprise Linux and deliver the performance 
you need, the next thing to consider is the robustness of the environment. Operating systems have a reputa-
tion for robustness that is based on their perceived reliability and stability. When unpacked from its subjec-
tive shell, reliability is often measured in terms of the mean time between failure (MTBF) and the mean time 
to repair (MTTR), which factor into an overall percentage of uptime. Measuring and comparing the reliability 
of platforms can be difficult because hardware choice and environmental conditions affect the results dras-
tically. Stability is often characterized by the rate at which defects are found and fixed in the system, which 
can be equally difficult to track.

Surveys by industry analysts show that CIOs, IT managers, and system administrators consider Red Hat 
Enterprise Linux to deliver the reliability needed for business- and mission-critical applications. Industry-
standard hardware running Red Hat Enterprise Linux has reached a level of maturity where you can imple-
ment fault-tolerant solutions that match the capabilities of UNIX solutions on proprietary hardware.

Red Hat Enterprise Linux kernel and other core operating system components have a well-deserved reputa-
tion for running months-even years-at a time, without crashing, freezing, or needing to be rebooted.

Red Hat Enterprise Linux: Your Solaris Alternative
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aVaIlaBIlIty and scalaBIlIty

In most mission-critical environments, systems are typically configured in clusters with redundancy and 
failover between nodes. Such high-availability clusters are closely associated with the operating system and 
are sometimes extensions of the platform.

The other use of clustering is to scale performance by load balancing workloads across the multiple nodes 
of a cluster. In many cases, third-party applications supplement or supplant the operating system clustering 
features to provide a large, enterprise-grade solution.

Oracle offers Oracle Solaris Cluster. Supported Sun Cluster configurations are predominantly found on 
hardware from Sun. Support when using hardware from other vendors is extremely limited and the number 
of x86 nodes supported in a cluster is limited to eight nodes. In addition, the newest version of Solaris 
Cluster (3.3) seems to focus on improvements to support Oracle-only applications, hardware, and tech-
nology, thus exacerbating the level of vendor lock-in and reliance.

Red Hat Enterprise Linux has a strong reputation for effectively scaling out to large clusters of networked 
servers to increase availability and scalability. In addition to scientific clustering packages like Beowulf 
(developed at NASA and maintained as a commercial open source product by Penguin Computing), some  
of the most popular options for high-availability and scalability-oriented clusters for commercial workloads 
are included in the High Availability Add-On for Red Hat Enterprise Linux. 

The High Availability Add-On provides the foundation for building high availability clusters by managing 
cluster quorum, service liveness checks, and service availability. The Add-On is built on the foundation 
provided by the OpenAIS toolset, which provides the critical infrastructure for the Service Availability Forum 
(SAF) APIs. In addition to the cluster foundation, the Add-On includes resource agents for common infra-
structure applications like Oracle and SAP databases, SAP systems, and Apache web server, and provides  
an easily extensible framework for integrating any application into a highly available configuration.

In addition, the the Resilient Storage Add-On for Red Hat Enterprise Linux provides numerous filesystem 
capabilities for improving resiliency to system failure. This Add-On includes:

•	 Global Filesystem 2 (GFS2): for supporting concurrent access

•	 Cluster Logical Volume Manager (LVM): makes volumes available to all nodes in the cluster

•	 Clustered Samba: a clustered common Internet filesystem, or CIFS, for concurrent files shares in  
a Microsoft Windows environment

The Resilient Storage Add-On also includes the High Availability Add-On. 

The Resilient Storage Add-On works on all major server and storage platforms supported by Red Hat.  
One of the most popular cluster filesystems for Linux, GFS allows Red Hat Enterprise Linux servers to  
simultaneously read and write to a single shared filesystem on a SAN, achieving high performance and 
reducing the complexity and overhead of managing redundant data copies. Red Hat GFS has no single  
point of failure, is incrementally scalable to many is of Red Hat Enterprise Linux servers, and works with  
all standard Linux applications.

Red Hat Enterprise Linux: Your Solaris Alternative
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securIty

Now more than ever, operating systems must provide the ability to isolate security attacks and limit damage. 
In the past, operating system security was a military-grade solution with high costs in the areas of usability 
and performance, in addition to the cost of the implementation itself. Today, most major operating system 
vendors maintain security certifications from the Common Criteria Recognition Agreement (CCRA). More 
information can be found at the Common Criteria portal.4

The Common Criteria for Information Technology Security Evaluation and the companion Common 
Methodology for Information Technology Security Evaluation (CEM) are the technical basis for the CCRA.

The CCRA is an internationally recognized standard used by governments and businesses worldwide to 
determine the level of security and assurance of IT products. For operating system vendors, CC certifica-
tion at Evaluation Assurance Level (EAL) 4 or higher has long been the minimum security assurance level 
required by most government and military agencies. Some level of certification is now a baseline standard 
for most enterprises. 

Red Hat Enterprise Linux 5 has received certification at EAL 4+ on HP, IBM, Dell, and SGI servers. Red Hat 
Enterprise Linux is the only commercial operating system to receive CC security certification for the 
broadest set of protection profiles at the highest level of assurance. In fact, since the EAL 4+ certifications 
are obtained in combination with specific hardware configuration, Red Hat Enterprise Linux 5 has been the 
most scrutinized operating system with the number of EAL 4+ certifications. Red Hat is also in the process of 
attaining certification for Red Hat Enterprise Linux 6. 

Solaris 10 Release 11/06 Trusted Extensions has received certification at EAL 4+. Solaris 10 Release 11/06 and 
Release 03/05 have also received EAL 4+.

capaBIlItIes

Red Hat Enterprise Linux and Solaris benefit from the contributions of a diverse open source community 
around security. Unfortunately, it is unclear what the effect will be of Oracle pulling Solaris development 
back in-house. Both operating systems have well-deserved reputations for being resistant to attacks and 
intrusions when configured correctly. Red Hat Enterprise Linux is unique as a general purpose operating 
system that can address multi-level security (MLS) requirements that are traditionally met by only military-
grade trusted operating systems.

The open source development model is frequently credited with strengthening the security features of Linux 
by virtue of its open review process. Although not all projects attain this quality of scrutiny, Linux receives 
better code and encounters fewer bugs as a consequence. Another result of the active community is a 
robust set of security mechanisms, cryptographic libraries, and trusted utilities that are available on and 
used by Red Hat Enterprise Linux for host, network, and application security.

Red Hat Enterprise Linux offers a full range of access control mechanisms, including Discretionary Access 
Control (DAC), Role-Based Access Control (RBAC), and Mandatory Access Control (MAC). Supplementing the 
traditional DAC implementation by the kernel, Linux Security Modules (LSM) is a lightweight framework with 
hooks into the kernel that enable various access control mechanisms to be loaded as kernel modules.

One such module, initiated by the US National Security Agency (NSA) and developed together with Red Hat, 
is Security-Enhanced Linux (SELinux). SELinux implements a flexible MAC mechanism called type enforce-
ment, which associates each subject and object with a type identifier and allows rules governing type-based 
access to be defined in a policy file loaded into the kernel at boot time. Because the policy is not hard-coded 
in the kernel, SELinux provides strong mandatory security in a form that system administrators can adapt to 

 4 www.commoncriteriaportal.org
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a wide variety of security goals in a reliable and flexible manner. Red Hat Enterprise Linux enables SELinux 
by default with a MAC policy that provides containment around network-facing processes. An administrator 
can deploy a more fine-grained multi-level security scheme by loading a customized SELinux policy.

Solaris 10 provides new frameworks for containment (zones), user rights management (roles and authori-
zations), and process rights management (privileges). Solaris Trusted Extensions, a layered product inte-
grated in Solaris 10 (release 11/06 and later), extends these frameworks by adding sensitivity labels. Trusted 
Extensions provides a MAC policy base that implements multi-level security to conform to the CC Label 
Security Protection Profile (LSPP). Unlike previous versions of Trusted Solaris 8, Trusted Extensions in 
Solaris 10 are based on Solaris Zones.

Trusted Extensions in Solaris 10 also includes process rights management, which enables processes to  
be restricted at the command, user, role, or system level. Solaris 10 implements process rights manage- 
ment through privileges, which restrict processes to the minimum capabilities that the processes require. 
This restriction is called the principle of least privilege. On a system that implements least privilege, an 
intruder who captures a process has only the privileges granted to the process, limiting the power that  
could be abused.

Because the Solaris kernel was designed to enforce policy based on process privileges, Solaris 10 has a 
single security policy hard-coded into the kernel. It does not support multiple security policy configurations. 
Unlike the LSM framework, which allows SELinux to be dynamically loaded into the kernel, no mechanism 
exists to load alternate policies or disable the privilege policy in Solaris 10. For some cases, this is considered 
an inflexible design for policy enforcement.

Bottom lIne: securIty

Both Red Hat Enterprise Linux and Solaris offer security capabilities that can protect business applic- 
ations from a wide range of intrusions and attacks. However, Solaris Trusted Extensions’ policy is less  
flexible because it is hard-coded in the kernel, while Red Hat Enterprise Linux offers considerable flexibility 
by supporting user-defined SELinux security policies.

Red Hat Enterprise Linux: Your Solaris Alternative
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FeatuRe Red Hat enteRpRise Linux 5, 6 soLaRis 10, 11 expRess

Hardware platforms •	x86: 32-bit and 64-bit from all 
major hardware vendors

•	POWER6 and 7

•	IBM System z

•	Itanium (Red Hat Enterprise  
Linux 5)

•	SPARC from Oracle and Fujitsu

•	x86: 32-bit and 64-bit from Oracle 
and Fujitsu

•	No pending support for Solaris 11 
listed on the HP web site

Storage support •	Support of over 6,000 configu-
rations for connectivity to EMC 
Symmetrix storage

•	Support of over 10,000 configu-
rations for connectivity to EMC 
CLARiiON storage

•	Support for all HP storage on  
Red Hat Enterprise Linux 5, support 
pending for 6

•	Support for a broad range of IBM 
storage soltuions including disk, 
tape, SAN, NAS, cloud, and date 
de-duplication

Support of 244 configurations 
for x86-based servers from other 
hardware vendors than Oracle to 
connect to EMC Symmetrix and 
CLARiiON

Development model Red Hat Enterprise Linux is an open 
source operating system using the 
same source tree for all supported 
platforms.

•	Solaris 11 is a single-sourced oper-
ating system used to run multiple 
applications on multiple platforms.

•	Starting with Solaris 11, Oracle has 
reverted to a closed-source devel-
opment model with source code 
only being made available after 
binary releases.

High-availability clustering The High Availability Add-On for 
Red Hat Enterprise Linux enables 
users to create multi-node high-avail-
ability clusters for maximum up time 
of commercial and internally-devel-
oped applications.

Oracle offers Solaris Cluster high-
availability software. Solaris Cluster 
software is certified on most Oracle 
Sun hardware configurations, but 
less than 20 non-Oracle hardware 
configurations.

totaL cost oF owneRsHip (tco)

TCO is a highly complex amalgamation of multiple costs. It includes initial purchase costs, deployment 
costs, production costs, and decommissioning cost. The TCO savings that you can expect to achieve by 
switching from a legacy SPARC platform to an x86 platform comes primarily from the savings associated 
with hardware acquisition, power and cooling costs, floor space, administrators, and service and support 
contracts. However, the number of features that are supported as part of the Red Hat Enterprise Linux 
subscription versus the Solaris x86 subscription deliver a cost advantage to Red Hat Enterprise Linux.  

Some might think that Windows offers a price advantage. However, the total cost of integrating a new 
Windows platform into an existing Solaris or UNIX infrastructure, plus developing or hiring the skills to 
support that platform, make the option of switching to a Windows server environment prohibitively more 
expensive than switching to Red Hat Enterprise Linux on x86.

Red Hat Enterprise Linux: Your Solaris Alternative



12   www.redhat.com

FeatuRe Red Hat enteRpRise Linux 5, 6 soLaRis 10, 11 expRess

Cluster filesystem The Resilient Storage Add-On for 
Red Hat Enterprise Linux includes the 
open-source cluster filesystem Global 
Filesystem (GFS2). It is incremen-
tally scalable to 32 nodes, and works 
with all standard Linux applications. 
It scales to filesystem sizes of up to 
8EB.

CFS is included with Solaris Cluster 
3.3.

Next generation filesystems ext4 is a modern journaling filesystem 
that allows for an unlimited number 
of sub-directories, a maximum file-
system size of 1EB with maximum file 
and filesystem size of 16TB, extents 
for mapping sequences of blocks 
together with multi-block allocation, 
and delayed allocation to optimize 
allocation and reduce overhead.

Additionally, the XFS highly scalable, 
high-performance filesystem is avail-
able with a maximum file size of 
100TB. [Theoretical max file is 8EB, 
maximum filesystem is 16EB]

ZFS is an attempt to reinvent the file-
system by including features that are 
usually part of storage management 
software. Its main advantages are 
its scalability-up to 256 quadrillion 
zettabytes and features such as the 
ease of creating read-only snapshots.

While ZFS has impressive technology, 
a number of issues, such as a now 
settled patent dispute, and its lack of 
GPL licensing (CDDL), have contrib-
uted to a lack of widespread adoption.

Dynamic tracing
SystemTap is a joint effort of Red Hat, 
IBM, Intel, Hitachi, and Oracle, and 
can be used in production systems. 
It is implemented as a pre-compiled 
module and offers full control struc-
tures to access and collect data while 
tracing.

DTrace is a dynamic tracing facility 
that can be used in production 
systems and is implemented as part 
of the kernel. It allows for the tracing 
of compiled programs as well as 
many scripted language programs, 
including Java.

Software package management Software packages, including 
updates, are made available through 
Red Hat Package Manager(RPM). 
Network-based repositories of 
software are available, providing 
simple and powerful ways to keep 
systems up-to-date with the latest 
software using command-line (yum) 
or GUI tools.

Solaris 10 and earlier uses SVR4 
pkgadm packages for software instal-
lation. Updates are provided through 
a separate patch process.

Solaris 11 introduced the Image 
Packaging System (IPS), which 
provides software package and 
update management using net- 
work repositories.

Provisioning and automated 
installation

Kickstart allows for fully automated 
installations. Kickstart can also be 
used with Red Hat Network, the 
Red Hat hosted system management 
platform.

JumpStart allows for automated 
installation for Solaris versions up to 
Solaris 10. In Solaris 11, JumpStart is 
replaced with a new process that is 
part of the Solaris 11 installer.

Security certification EAL 4+

(Red Hat Enterprise Linux 5 is certi-
fied and Red Hat Enterprise Linux 6 
pending.)

EAL 4+ Solaris 10, but there is no 
direction for Solaris 11 on Oracle’s 
website as of 4/11.
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detaiLed compaRison oF seLected FeatuRes

Some features in the quick comparison are more interesting than others. The following discusses those 
considered more interesting for the purposes of this paper.

fIlesystems and Volume managers: ext3, ext4, xfs Vs. ufs and zfs

To a large extent, the success or failure of an operating system is dependent on the filesystems that it 
supports. The operating system depends on the filesystem to maintain data security, integrity, availability, 
capacity, and expandability, while delivering the highest possible throughput. In addition to these require-
ments, the management features and interfaces to the filesystems need to be as intuitive and as logical 
as possible for the system administrator, in order to maximize efficiency in performing routine filesystem 
management tasks.

The default filesystem delivered with Red Hat Enterprise Linux 6 is ext4, which builds upon the journaling 
capabilities of ext3, is faster and more robust, and increases scalability while maintaining forward compat-
ibility. The maximum file and filesystem size is 16TB in and the 32,000 sub-directory limit of ext3 is removed 
in ext4. Ext4 improves fsck performance on large filesystems, and provides better delete performance by 
reorganizing some of the on-disk semantics of data storage. An alternate filesystem, XFS, is also available, 
which provides higher degrees of scalability. The design of XFS accommodates a theoretical maximum file 
size of 8EB and a maximum filesystem size of 16EB. XFS has proven to be very popular with users looking for 
fast performance when streaming or working with very large data files.

The limits on the scalability of a filesystem are typically based in the number of bits used to store important 
housekeeping information such as the block numbers on disk where a particular piece of data is located. 
Older filesystems designed for use with 32-bit CPUs typically used 32-bits or less, both for conserving 
storage as well as performance reasons. Modern filesystems use 64-bit or even 128-bit CPUs which provides 
for maximum sizes that should scale well into the future. The maximum sizes at these ranges, in many cases, 
are much larger than can be practically tested, especially across a large matrix of supported system configu-
rations. Therefore, it is common to see two different sets of maximum sizes, one that is tested and supported 
for a given operating system release, and one that is the theoretical maximum that the filesystem design 
supports.

In order to meet even basic storage requirements for capacity and availability, multiple storage devices 
need to be used. Configurations can range from mirrored and/or striped local disk arrays to remote storage 
devices. Red Hat Enterprise Linux includes the logical volume manager version 2 (LVM2), to help manage 
storage. LVM2 provides the capability to aggregate underlying storage, whether from local disks or remote 
LUNs, and create volumes that remove disk and LUN boundaries. When deployed in conjunction with the 
Resilient Storage Add-On, LVM2 provides a complete clustered volume manager with online resizing capabili-
ties under GFS2.

Traditionally, Solaris did not include a full-function volume manager, and the default filesystem for Solaris  
for many years, UFS (UNIX filesystem), depended on third-party tools for this functionality. In an attempt  
to support much larger filesystems, increase data integrity, and reduce the customer’s dependency on third-
party filesystem management tools, Sun introduced the ZFS (Zetabyte filesystem) as an alternative to UFS  
in early versions of Solaris 10.

Ext3, ext4, and XFS have evolved from classic filesystems. The intention behind ZFS was to overcome the 
restrictions of classic filesystems without losing compatibility. It integrates storage management features 
into the filesystem. Many are still unsure if this integration makes sense or if the classic separation of 
storage management and filesystem offers better control and less confusion for administrators. Classic 
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IT environments, with separate groups responsible for hardware and system administration, in most cases 
prefer a separation between storage management as part of hardware administration and filesystems as 
part of system administration. This helps keep responsibilities clearly defined and access rights as simple  
as possible. Small-scale IT environments, where hardware administration and system administration are  
not separate functions, might see some advantages to the integrated approach. However, such environ-
ments often have budget constraints that will not allow them to take advantage of all those features, due  
to constraints of the underlying hardware.

Due to the major conceptual changes in ZFS as compared to traditional filesystems, Sun published a 
separate Solaris ZFS Administration Guide5, even though ZFS is supposed to be designed to be robust, 
scalable, and simple to administers.

New features and concepts of ZFS, and their counterparts in traditional filesystems, are:

pooled storage

Storage pooling allows a ZFS filesystem direct access to multiple disks without the additional control of a 
volume manager. Additionally, it allows for dynamic growing and shrinking of filesystem size when multiple 
filesystems share the same storage pool. To restrict filesystem size, explicit quotas must be introduced.

Traditional filesystems, like ext3, ext4, and XFS, offer the capability to grow as long as the underlying volume 
set offers enough space. This gives significantly better control over the use of storage space.

transactIonal semantIcs

Each change of the content of a ZFS filesystem is treated like a transaction. This is managed by copy-on-
write semantics and provides consistent filesystems without corruptions.

Traditional filesystems offer multiple approaches to achieve the same level of consistency. On the lowest 
level, fsck corrects corruptions after they’ve occurred. On higher levels, journaling is offered either with 
the log or journaling section included in the data section, or with its own log or journaling section. In both 
cases, all changes to the content of the filesystem are logged and, in case of inconsistent data, it is possible 
to return data to the last consistent state. The separation of data and the log or journal in the filesystem 
ensures that the journal stays consistent, since metadata is only added to the journal, while use data can  
be overwritten as needed. Transactional semantics are the more elegant solution, but traditional filesystems 
offer more granularity regarding the need of consistency.

checksum and self healIng

ZFS offers checksumming and data recovery on the filesystem layer, which allows for transparency of the 
checksumming and data recovery to applications.

Traditional filesystems working on top of volume sets will typically use checksums on blocks of data. Journal 
checksumming, together with nanosecond timestamps as introduced in ext4, allow for a similar effect as 
checksumming on the filesystem layer.

Self-healing data is provided by ZFS by using varying levels of data redundancy, including mirroring and a 
variation on RAID-5. In traditional setups, this is part of the storage management level that provides volume 
sets to the filesystem.

scalaBIlIty

At this time, ZFS is more scalable in terms of maximum sizes than ext3, ext4, or XFS, allowing for up to 256 
quadrillion zetabytes of storage, since ZFS is 128-bit. It should be mentioned that there were no installation 
of such a large storage example to really test the scalability. Neither XFS and ext4 reach into those regions 

 5 Solaris ZFS Administration Guide, download.oracle.com/docs/cd/E19963-01/pdf/821-1448.pdf
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yet, but have been tested to their limits, which is 1 EB for ext4. Rather than looking at theoretical limits, 
the filesystem size recommendation for most operational environments is limited based on the operations 
team’s recovery window.

zfs snapshots

ZFS offers snapshots as a read-only copy of the filesystem. This is traditionally part of storage manage-ment. 
Today, storage management tools offer much more sophisticated levels of snapshots than ZFS in  
the hardware, and LVM offers simpler read-only copy and copy-on-write snapshots at the volume manage-
ment layer.

sImplIfIed admInIstratIon 

It is up for discussion if integrating storage management functions into the filesystem really simplifies 
administration. It allows the use of one command with more options, rather than using multiple commands 
with simpler options. It also removes the conceptual border between storage and filesystem management.

In addition to the features already mentioned in the comparison with ZFS, there are other new features  
of ext4. The use of extents with multiblock and delayed allocation, as well as the use of persistent pre- 
allocation, reduces the need for online defragmentation, which is planned for the next release of ext4.

Bottom lIne: fIlesystems

While ZFS is a different approach to the concept of filesystems, most of the features available in ZFS can  
be matched with ext4 or XFS in Red Hat Enterprise Linux, with the exception of maximum file and filesystem 
size. Even with these new features, it is important to remember that ZFS is primarily a Solaris-only compo-
nent. A number of factors, including a now-settled patent dispute with Network Appliance, limited roadmaps 
from Oracle, and and the CDDL license (which is incompatible with the GPL license used for Linux) have 
resulted in limited industry adoption and support of ZFS, which in turn limits the deployment options of  
this filesystem. 

ZFS was added to Solaris 10 in the second update release. However, support for root on ZFS wasn’t available 
until the sixth update release, which occurred in 2008. Given ZFS’s brief history of commercial availability, 
it’s understandable to see why most current Sun customers are taking a wait-and-see attitude and sticking 
with the more traditional UFS filesystem or third-party filesystem and volume manager for their Solaris 
deployments. The fact is that many existing Solaris users and system administrators have yet to use or even 
be trained on ZFS. Now, however, Solaris 11 is requiring the root filesystem to be on ZFS in order to take 
advantage of snapshot capabilities in the new software package management system.

For those users and system administrators that are planning on moving off of the Solaris/SPARC platform, 
minimizing the amount of change and being able to leverage the skills on-hand are critical factors for a 
smooth transition. While some of these system administrators might see a transition from Solaris/SPARC 
to Solaris x86 as an opportunity to introduce ZFS into their infrastructure, the need for training on ZFS 
management would definitely impede this transition and increase its expense.

Since many of the operating system features and functions in Solaris (including UFS filesystem manage-
ment) map easily to those found in Red Hat Enterprise Linux, existing Solaris system administrators will find 
the transition to ext4 or XFS filesystem management on Red Hat Enterprise Linux a very straightforward 
and intuitive process.

While ZFS does have compelling features to offer, the limited availability of supported deployment plat-
forms, its unproven track record in production environments, and its risk of additional vendor lock-in quickly 
eliminate it as a compelling reason to select Solaris x86 over Red Hat Enterprise Linux in the transition from 
Solaris SPARC. 
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dtrace Vs. systemtap

As discussed earlier, SystemTap and DTrace are dynamic tracing tools that support debugging and profiling. 
Neither should be used indiscriminately in a production environment, but they do provide a superior moni-
toring tool for resolving difficult-to-diagnose or intermittent problems and bottlenecks. As it is a truism that 
the process of measuring will change the measured data, it is also true that the process of monitoring will 
change the monitored data. You should keep this in mind when enabling either tool.

Since DTrace is a feature of the Solaris kernel, it is covered under the same open source license, known  
as CDDL. Even though attempts are being made to port DTrace to Linux, the differences between GPL and 
CDDL licensing appear to prohibit the introduction of DTrace code into the Linux code base. In true open 
source fashion, Red Hat, IBM, Intel, Hitachi, Oracle, and others contributed code and expertise to implement 
SystemTap, which brings similar functionality to Linux without requiring extensive instrumentation. Both 
tools share the same intent—supporting the user in optimization efforts by providing dynamic tracing.

Both tools also share many ideas, concepts, and features.6 Most commonalities are based in the shared 
intent. Therefore, both support instrumentation of code, data collection, and scripting to help interpret the 
collected data. However, the actual implementation and the level of intrusion is different.

DTrace infrastructure is itself part of the kernel. SystemTap is implemented as a pre-compiled module that is 
loaded only when specific functionality is required. Both methods allow the respective tool to be enabled and 
disabled in a production system. Creating DTrace as part of the kernel allows for faster execution, but runs 
a higher risk of interference with other parts of the kernel when tracing code. Creating SystemTap as a pre-
compiled module allows for easy addition as well as easy removal.

While both tools use scripting, only SystemTap has support for control structures in its scripting language. 
While this does not necessarily limit the capabilities of DTrace, it does require a different approach to make 
conditionals and loops work. Additionally, SystemTap allows for more complex reporting of first principles, 
iterations, and conditionals. Thread-local variable and speculative tracing are supported by both.

Probe execution is implemented as optimized native code in SystemTap, while DTrace depends on inter-
preted byte codes. While the interpreted byte code allows for easier interpretation and portability across 
release, the optimized native code keeps the performance impact low. Due to the nature of Solaris kernel 
ABI, DTrace has the additional advantage of supporting tracing of Java programs and several script 
languages. SystemTap depends on a new kernel interface, utrace, to provide similar functionality,  
tracing userspace applications.

While developed in just a little bit more than half the time of DTrace, SystemTap has certain features that 
DTrace does not match. These capabilities include:

•	 Probing arbitrary statements in code symbolically using debugging information. DTrace is limited to the 
ABI boundaries, like entry and exit markers.

•	 Symbolically extracting arbitrary data at probe points like any context-visible variable as preserved by  
the compiler. All data is visible in DTrace, but access to local variables may require the use of manual  
register offsets.

•	 End-user extensible probe library as script-based tapsets. DTrace does not offer anything similar.

•	 In addition, the number of available symbolic probe points in userspace and in the kernel are significantly 
higher in SystemTap.

 6 sourceware.org/systemtap/wiki/SystemtapDtraceComparison
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Bottom lIne: dynamIc tracIng

DTrace is a stable product with continuing development. SystemTap is a stable product with ongoing devel-
opment to extend the full range of capabilities into the userspace with a large community of developers. 
This allows SystemTap development to have a faster reaction time to implement new features as they are 
requested, while DTrace has a limited advantage regarding code stability. Both have single features that 
the other does not possess: SystemTap focuses on the area of adaptability and easy access to full control 
structures, while DTrace focuses on scripts and interpreted languages. Classic development environments 
will realize a major advantage from using SystemTap over DTrace, while teams using heavy scripting in their 
programming efforts might, at this time, still prefer DTrace.

software management

Solaris was an early leader in UNIX systems, to providing software management through a packaging  
tool based on System V Release 4 (SVR4) pkgadm. However, the capabilities became somewhat stag- 
nant. Updates for bugs and security issues were released using a separate patching system, requiring  
two separate and largely manual processes and sets of downloads to install and update software.  
Solaris releases as late as Solaris 10 still used this method.

The fast-paced nature of the open source community caused rapid evolution in software package manage-
ment. Red Hat Package Manager (RPM) packages became widely used for managing software installa-
tion. Some third-party sites even began providing RPM tools and packages for Solaris systems to ease the 
process of software management. The need for network-based repositories to automate the discovery, 
download, and installation of packages and any additional package dependencies became quickly apparent. 
Red Hat uses the Yellowdog Update Manager (Yum) for managing software using network repositories. Yum 
is a powerful tool that can search multiple online repositories for software, as well as identify any installed 
packages that are in need of updating, in a single command. Administrators can take advantage of Yum from 
the command line or through GUI tools on the system, such as PackageKit.

To make managing multiple systems easier, the Red Hat Network web-based system management platform, 
hosted by Red Hat, allows centralized administration of software packages. This is accomplished by building 
on the foundations of Yum-based network software repositories. Access to the Red Hat Network is provided 
with Red Hat subscriptions.

In Solaris 11 Express, the outdated SVR4 pkgadm and separate patch system have been replaced by the 
Image Packaging System (IPS), which uses network-based software repositories. The new system is  
very similar to Yum and the capabilities provided in Red Hat Enterprise Linux, with the exception of  
Red Hat Network.

IPS was developed as part of the now discontinued OpenSolaris effort. IPS is still fairly new, and administra-
tors will need some retraining and will need to also change their procedures and packages when adopting 
Solaris 11.

proVIsIonIng and automated InstallatIon

In order to be able to effectively automate systems management, it is key to start with systems config- 
ured as similarly as possible. Solaris, with its JumpStart tool, was one of the first UNIX systems to offer  
fully automated installation that allowed system administrators to easily build multiple systems with iden-
tical configurations. 

Red Hat Enterprise Linux allows for fully automated installations through its Kickstart tool, which is a tightly-
integrated piece of the Red Hat installer. In order to help administrators get started automating system 
builds, the system will generate a Kickstart configuration file, even for a fully interactive install. That file can 
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then be used to replicate the installation in a fully automated manner. Kickstart configurations take advan-
tage of Yum network-based software repositories to enable software to be downloaded and installed during 
operating system installation. Kickstart automated installation is also integrated with the Red Hat Network 
system management platform. Administrators can host their Kickstart configurations on Red Hat Network, 
which will be automatically downloaded during an install.

Solaris 11 has a new installer and a new packaging system. As a result, JumpStart is no longer available with 
Solaris 11. Administrators will need to learn the new automated installer and rewrite their installation proce-
dures in order to migrate. Also, why spend the time to learn a new installer that is only available on a limited 
number of platforms?

concLusion

As discussed, Red Hat Enterprise Linux and Solaris both provide the robust feature set one would expect to 
find in an enterprise-class operating system. However, Red Hat Enterprise Linux and its associated subscrip-
tion offers distinct advantages over Solaris 10 and Solaris 11 Express in a server market dominated by the 
x86 architecture. When migrating from Solaris, Red Hat Enterprise Linux also presents advantages over 
Microsoft Windows Server in terms of retaining and reusing IT staff skills and existing management policies.

The advantages of Red Hat Enterprise Linux over Solaris fall into two categories—platform support, which 
translates into flexibility, and customer value—both of which are critical to users that are considering a 
migration from SPARC to x86.

platform support

While Solaris is built to run on 100 percent of Oracle’s hardware and peripherals, its supported availability 
on non-Oracle x86 hardware is limited. Adopting Solaris 10 for your x86 servers would result in limiting 
the choice of x86 server vendors and models, as well as other peripherals. The same argument can be 
made with respect to ISVs. Solaris on SPARC might still have a viable (albeit shrinking) commercial applica-
tion ecosystem, but Solaris on x86 is not a tier-one platform for any of the top enterprise ISVs. In the x86 
server market, the two tier-one operating system platforms targeted by ISVs for their applications are Linux 
and Windows. The fact that Red Hat Enterprise Linux operations and management interfaces are similar to 
Solaris, much more so than Windows, makes Red Hat Enterprise Linux the smart choice when considering a 
move to an alternative operating system for Solaris workloads. 

While Solaris has enjoyed a dominant position on Sun’s own hardware, Red Hat Enterprise Linux offers the 
advantages of the open source development model, backed by a large worldwide community, along with the 
professional support structure of a dedicated and trusted vendor.

customer Value

One of the most important management techniques for controlling the costs associated with the  
technology acquisition process is freedom of choice or, rather, freedom from vendor lock-in. Red Hat  
Enterprise Linux has broad support from server and storage vendors as well as ISVs, which ensures that  
if you choose Red Hat Enterprise Linux you’ll be able to protect and maintain that freedom. The Solaris  
operating system’s limited availability and platform support severely curtail this freedom of choice.
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The flexibility to support multiple versions of an operating system and upgrade only when the need arises 
is a valuable operational requirement for any datacenter. The Red Hat Enterprise Linux subscription allows 
customers to upgrade and downgrade to newer or older versions of Red Hat Enterprise Linux at no addi-
tional charge and at any time. In contrast, Sun still charges license fees for Solaris 8 and 9, and has different 
support service pricing models for those releases.

The cost of staffing a datacenter with certified professionals also has to be taken into account when making 
a platform choice. With the overall rise in popularity of Linux training, and the Red Hat Certified Engineer 
(RHCE©) certification in particular, most IT managers have a pool of certified Red Hat Enterprise Linux 
professionals to choose from as they build out their business. While Sun does offer Solaris systems adminis-
tration certification, it is neither a well-known nor highly sought-after certification. The result is a small and 
shrinking number of individuals that are highly compensated for their Solaris skill set due to their scarcity. 
Indeed, these trained Solaris professionals are also more expensive than Red Hat Enterprise Linux admin-
istrators. In the case of a new environment, this is a significant advantage for Red Hat Enterprise Linux. 
In addition, since Linux is so similar to UNIX and Solaris, IT managers can retain their investment in UNIX 
personnel by switching to Red Hat Enterprise Linux instead of discarding this experience by switching to 
Windows. In summary, Red Hat Enterprise Linux is the better choice for IT managers desiring increased  
flexibility, scalability, performance, ease-of-use, and reduced TCO, both now and in the long-term. 
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