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W H I T E  P A P E R

Executive Summary 
Fujitsu’s use of the SPARC processor in the PRIMEPOWER server allows Fujitsu to 
take advantage of the leading edge Solaris Operating System (OS) to support its 
advanced scalability and reliability functions. Solaris benefits from exceptionally 
strong functional capabilities, and now resides at the forefront of providing high-end 
scalability and RAS (reliability, availability, and serviceability) capabilities for UNIX 
systems.  
 
The use of Solaris on PRIMEPOWER servers offers a variety of other benefits, 
including the strong market-share and mind-share leadership that Solaris has 
established over the years. For example, Solaris now enjoys a very strong base of 
available software, with more than 8,000 applications running on the platform.  
 
Solaris also boasts a pool of worldwide administrative expertise matched by very 
few alternative system software environments. When complemented with key value-
added functions from Fujitsu, Solaris provides an extraordinarily rich system 
software infrastructure that matches the powerful underlying capabilities in 
PRIMEPOWER hardware.  
 

UNIX in the Datacenter 
The most demanding commercial computing applications were historically reserved 
for proprietary mainframe systems. However, during the past few years, UNIX 
systems have matured sufficiently to be able to meet the functional requirements of 
the highest-end environments. Although most of the time IT managers cannot 
simply drop UNIX systems into traditional datacenters as a replacement for 
mainframes, the gap between UNIX’s functional capabilities and those of 
mainframes has narrowed sufficiently so that UNIX systems can be realistically 
considered for handling similar classes of workloads. 
 
At the same time, the functional requirements for enterprise-class systems have 
evolved to reflect changes in the business climate. In today’s environment, 
managers increasingly focus on tactics that control costs, such as server 
consolidation. Simultaneously, in spite of readjusted expectations for opportunities 
on the web, high-end web applications in business-critical roles continue to demand 
very high levels of scalability and uptime.  
 
As a result, systems targeting modern datacenters require a flexible portfolio of 
functions that can adapt to a variety of scalability and reliability conditions rather 
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than a focus on the monolithic, high-throughput workloads required by batch 
processing on mainframes. These conditions may include: 
» Large SMP ranges for supporting applications that scale best by sharing a single 

address space across multiple processors. Because SMP incurs fewer penalties 
related to management and processing overhead than other multiprocessing 
techniques such as clustering, and because it is also relatively easy for 
application developers to exploit in their code, it remains one of the most 
effective ways to increase system performance for many key business 
applications. These applications include database servers and online transaction 
processing (OLTP) functions. Today, sufficiently tuned SMP systems are capable 
of supporting more than one hundred processors in SMP configurations. 

» Partitioning support, which allows administrators to run multiple instances of an 
operating system within a single server. Each instance behaves as if it were 
running on a standalone machine, and reliable barriers between the different 
environments maintain overall system robustness, so that even the most extreme 
application failure or operating system crash in one partition leaves the others 
unaffected. The entire environment, i.e., all partitions, can be managed from a 
single point. This centralized management allows administrators to deploy 
multiple discrete system images within a single server for purposes of server 
consolidation or for supporting applications that can scale horizontally. 

» Resource management tools, which work within a single operating system 
instance to effectively manage massive, constantly changing workloads, allow 
multiple dominant applications to coexist in a single environment. The tools work 
by efficiently allocating system resources such as CPU, memory, and I/O to 
different applications with flexible scheduling policies. These resource 
management functions effectively override the operations of the default UNIX 
scheduler, taking into consideration customized policies instead. 

» Online system maintenance capabilities, which minimize planned downtime by 
reducing the number of administrative tasks that require a system restart. As IT 
infrastructures become increasingly web-based and globally oriented, servers 
must truly be able to respond to requests 24 hours a day and 365 days a year. 
Also, reliability becomes an increasingly important concern when users take 
advantage of partitioning capabilities to perform server consolidation, since the 
system risks becoming a single point of failure that affects more workloads. 

» System management tools that are user-friendly, yet powerful, and provide 
administrators with precise control over system functions. The earliest UNIX 
implementations had notoriously poor tools for system management. Traditional 
UNIX system management procedures required an experienced administrator to 
hand-edit a large and dispersed set of cryptic configuration files stored in the /etc 
directory – a crude and error-prone process. However, as UNIX systems take on 
ever more roles in enterprise and datacenter environments, the need has grown 
for graphical user interface (GUI) tools that allow less-seasoned administrators to 
employ the easier-to-learn approach of “recognize and point” rather than 
“remember and type.” Also, remote manageability is becoming increasingly 
important to manage multiple servers in geographically distributed organizations 
and large enterprises, as well as to enable easy access to multiple discrete 
system images in server consolidation projects. 
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PRIMEPOWER and Solaris  
Complete support for advanced scalability and reliability functions such as high-end 
SMP ranges, server partitioning, and failure resiliency requires not only advanced 
hardware functions, but also a variety of complementary functions in operating 
system software. In addition, the trend in system software packaging has been to 
offer an increasingly broad set of capabilities in the base operating system that 
may have required separate purchase and installation in the past.  
 
This trend has resulted in the availability of complete “operating environments” that 
go far beyond the basic functions needed to run hardware. These functions were 
traditionally provided by UNIX systems, and they minimize the burden for users to 
acquire and install the necessary components for various layered software 
functions. 
 
Fujitsu’s use of the SPARC processor in the PRIMEPOWER server allows it to meet 
both the requirements for advanced scalability and reliability software support, as 
well as to incorporate rich integrated functions into PRIMEPOWER. Solaris was 
designed from the ground up for the SPARC architecture, and its design resided at 
the forefront of the charge to drive mainframe-grade scalability and RAS functions 
into UNIX systems. Recent versions of the operating system such as Solaris 10 
substantially step up the level of integration of layered services as well, resulting in 
a complete operating environment that provides the necessary functions for 
deploying a variety of services. 
 
The use of Solaris on PRIMEPOWER servers offers other benefits, including the 
strong market-share and mind-share leadership that Solaris has established over 
the years. Solaris and its predecessor operating systems originally made UNIX 
fashionable. Indeed, UNIX remains synonymous with Solaris in the minds of many 
users.  
 
As a result, Solaris now enjoys a very strong base of available software, with more 
than 8,000 applications running on the platform. Because of the broad range of 
binary-compatible platforms that Solaris and SPARC support, the hurdles to 
developing Solaris applications are relatively low, compared with traditional 
mainframes and other UNIX platforms.  
 
Independent software vendors (ISVs) and end users can begin development on 
sub-$1,000 SPARC workstations and servers, and then scale those same 
applications to high-end mainframe-class systems. The availability of a Solaris 
version for the Intel platform also contributes to the flow of applications, since 
moving applications from PC desktops, laptops, and low-end servers to high-end 
SPARC systems is a straightforward process.  
 
For the same reasons, Solaris enjoys a strong mind share with system 
administrators. Again, many administrators first learned UNIX on Solaris systems, 
and they have evolved their skills as new high-end functions have been introduced 
into Solaris. As a result, Solaris boasts a pool of worldwide expertise that is 
matched by very few alternative system software environments. 
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Finally, much of the Internet was built with UNIX systems such as Solaris. Solaris’s 
strong affinity with key web protocols and technologies, coupled with its rapidly 
evolving scalability and reliability capabilities, enabled Solaris to establish a strong 
position on back-end servers and other parts of critical infrastructure underlying 
today’s web.  
 
Furthermore, as web browsers become the primary entry point for a growing 
number of day-to-day computing activities, application developers have 
increasingly begun to explore possibilities for segmenting application designs along 
web boundaries, i.e., shifting application logic from clients to web servers and 
implementing user interfaces with HTML-based presentation layers. The 
incumbency of Solaris in terms of hosting basic web infrastructure extends to a 
solid position with developers of web applications, as shown by its strong support 
for virtually all of the key Java-based web application server platforms. 
 

Solaris Technical Leadership 
Solaris benefits from exceptionally strong functional capabilities, delivering a 
considerable advantage for Fujitsu PRIMEPOWER systems. After becoming 
established as the de-facto UNIX standard on high-performance workstations 
during the 1980s and early 1990s, Solaris developers increasingly adopted 
functions that optimized it for use on high-end servers. They copied as many 
scalability and enterprise RAS features as possible from the mainframe into the 
Solaris design.  
 
As a result, Solaris now resides at the forefront of providing high-end scalability 
and RAS capabilities for UNIX systems. When complemented with key value-added 
functions from Fujitsu, Solaris provides an extraordinarily rich system software 
infrastructure that matches the powerful underlying capabilities in PRIMEPOWER 
hardware. What follows are several key scalability, RAS, and manageability 
highlights in Solaris, the operating environment currently supported on Fujitsu 
PRIMEPOWER servers. 
 

Scalability 
SMP boosts system performance by harnessing multiple processors within a single 
server in which all share the same processors, memory, and I/O resources. SMP 
incurs fewer penalties related to management and processing overhead than other 
multiprocessing techniques, such as clustering, and is also relatively easy for 
application developers to exploit in their code. For this reason, it remains one of 
the most effective ways to increase system performance for many key business 
applications, including database servers and OLTP.  
 
Enabling a kernel to effectively manage large numbers of processors has 
traditionally presented an extraordinary and tedious challenge for operating system 
developers. Typically, hardware and software design teams must cooperate closely 
and consider a variety of factors throughout the system, including memory-bus 
bandwidth and cache sizes, to optimize their implementation. 
Moreover, they must gather huge amounts of empirical data to determine how well 
their design works with a variety of applications – a process that can last for years 
before good results are achieved. Solaris has been undergoing this process for 
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years, resulting in an environment that is highly tuned for large SMP servers. One 
of the benefits of running Solaris on PRIMEPOWER high-end SMP servers is that 
applications can take full advantage of these optimizations. 
 
PRIMEPOWER achieves the world’s best performance in benchmark tests such as 
SAP and SPECjbb2000. These benchmarks represent general commercial 
computing applications and are familiar to IT executives. Each of the benchmarks 
stresses a different combination of processing power, memory, and I/O capability. 
 

Reliability, Availability, and Serviceability (RAS) 
Solaris offers a very strong set of RAS features – including several that are not yet 
available from any competitors  – that can dramatically reduce downtime for 
planned or unplanned reasons. For example, Solaris can arbitrarily add and remove 
processors online, and is the only UNIX system that can add and remove memory 
online. The hardware partitions function in Solaris allows the partitions between 
operating system instances to be adjusted while keeping them online.  
 
On PRIMEPOWER servers, Solaris hardware partitioning support attains an 
advantage even compared to Dynamic Domains on Sun’s own Sun Fire servers with 
PRIMEPOWER Extended Partitioning (XPAR) capabilities. With XPARs, it is 
possible to achieve partition granularity down to one CPU and 1 GB of memory1 (a 
part of a system board). By contrast, Sun’s Dynamic Domains have a partition 
granularity of a minimum of a system board (four CPUs with an UltraSPARC IV). 
 
For managing multiple workloads that do not require “bulletproof” isolation between 
instances, resource management tools provide a critical complement to hardware 
partitions. Resource management tools work within a single operating system 
instance to effectively manage massive, constantly changing workloads so that 
multiple dominant applications can coexist in a single environment. The tools work 
by efficiently allocating system resources such as CPU, memory, and I/O to 
different applications with flexible scheduling policies.  
 
These resource management functions effectively override the operations of the 
default UNIX scheduler, taking into consideration customized policies instead. 
Although UNIX has always offered simple resource management tools such as disk 
quotas and the nice command to set application priorities, UNIX system developers 
have recently invested in far more sophisticated capabilities, modeled in part after 
long-standing mainframe functions. 
 
In addition, Solaris 10 offers “Solaris Containers,” which allow the creation of 
multiple virtual operating systems on a single operating system. Using Solaris 
Containers, flexible allocation of CPU resources on multiple virtual operating 
systems can be realized. Each virtual operating system, isolated from the others 
respectively, is not allowed to see or access a process that is operating on the 
other virtual operating system. By allocating virtual operating systems on every 

                                                           
1 XPAR can achieve single-processor partitions on the PRIMEPOWER 900 and 1500 models. The 

minimum PRIMEPOWER 2500 XPAR configuration contains two processors. For a fuller 
explanation, please refer to the companion white paper PRIMEPOWER Server Architecture Excels 
in Scalability and Flexibility. 
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application, a computer system on which jobs do not interfere each other can be 
created. This is an ideal approach for server consolidation. 
 
On PRIMEPOWER servers, Fujitsu’s SPARC64 V processor supports a function 
called Error ID injection that enables the operating system to detect error 
conditions such as defective CPU, memory, or I/O modules, or multiple Error 
Correcting Code (ECC) errors in memory. The processor can identify a defective 
module by CPU ID, memory slot number, or PCI slot number. 
 
The SPARC64 V processor also offers register parity so that the system can detect 
register corruption or other unrecoverable errors that may severely affect the 
system’s continuity. Solaris on PRIMEPOWER has the ability to respond to these 
errors and continue running the system until a “panic” procedure can shut it down 
in a safe and orderly manner.  
 

System Management 
As enterprises depend ever more on networks, the IT infrastructure becomes more 
distributed, dramatically increasing the number of servers that need to be deployed. 
Large enterprises routinely disperse servers geographically, in some cases across 
different continents and time zones.  
 
Server farms and blade architectures involve deploying large numbers of servers in 
parallel, each of which has to be managed over the network. Thus, it becomes 
increasingly important to have the capability to effectively manage operating 
systems remotely from a single point of control. If an enterprise depends on a 
thousand servers, for example, it is simply not feasible to maintain a thousand 
system administrators locally.  
 
Strong remote manageability is also a key requirement for server consolidation 
because it minimizes user dependence on the IT organization for intervention, even 
after a server has been physically moved or otherwise redeployed. Web-based 
system management tools allow users to maintain their servers from anywhere, 
using ordinary web browsers as entry-points. 
 
Fujitsu offers a GUI-based system management facility for its PRIMEPOWER 
servers called Server System Manager, which can be used to manage Solaris-
based servers remotely over the web and enterprise networks from Windows 
clients. Using SNMP-based agents, Server System Manager allows connections to 
Fujitsu’s SystemWalker enterprise system management frameworks and 
applications, Computer Associates’ Unicenter, and IBM’s Tivoli (planned).  
 
Server System Manager is capable of managing multiple PRIMEPOWER Solaris-
based systems from a single point, and allows the monitoring and configuration of a 
variety of Solaris and PRIMEPOWER system parameters including: 
» hierarchical tree view and 3D display; 
» display partitions in a single cabinet;  
» hardware status (e.g., processors, memory) and configuration allocation; 
» events for multiple servers (failure/configuration change); 
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» user status (e.g., user definitions, group definitions, and passwords); 
» resource utilization information as a graphical image (e.g. CPU and memory); 

and 
» hardware control of multiple servers (e.g. power control and reset). 
 

Review of Key Points 
This white paper provides an overview of how the Solaris Operating System 
contributes to PRIMEPOWER’s ability to meet the demands of the business-critical 
IT environment by providing industry-leading scalability, RAS, system management, 
and other capabilities. Solaris is yet another part of the PRIMEPOWER design and 
architecture infrastructure that is the basis for PRIMEPOWER’s ability to deliver a 
high quality of service to the IT environment.  
 
Solaris and the other technologies discussed in the other five white papers in this 
series make it clear that PRIMEPOWER is a short-list candidate for single SMP 
server or clustered SMP server operation in the business critical IT infrastructure. 
(Additional information concerning PRIMEPOWER’s Solaris operating system and 
other PRIMEPOWER advantages can be found on the Fujitsu websites.) 
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