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more reliable hardware and software, add more memory, 

or build more redundancy into systems and components. 

While these are important strategies for many scenarios, they 

are often unnecessary, since processing slowdowns can 

occur from extraneous operations or internal housecleaning 

processes within the operating system or application software 

itself.

IBM now offers new solutions at both the operating system 

and application software level that provide real-time 

deterministic performance - and require little or no special 

Real-Time Means Predictability

Real-time processing means more than simply speeding 

up processing - it means the processing speed is more 

predictable when responding to events.  To be competitive 

in today’s markets, companies need to be able to process 

events and transactions within fractions of a second, but also 

be able to depend on the completion of the processing of 

events and transactions within a predictable period of time. 

A typical strategy for achieving real-time processing with high 

availability and reliability has been to upgrade systems with 

Executive Summary 

Computers may keep getting faster and more powerful, yet many organizations are still hampered by the inconsistent 

performance of their systems. While today’s systems are capable of processing most transactions within a matter of 

milliseconds, there is still a percentage of these transactions that will take an order of magnitude longer to complete, because 

systems temporarily slow down from extraneous or internal housekeeping operations that may tax system resources. 

For a growing number of organizations today, such unpredictability is disruptive, costly and unacceptable. In today’s computer-

intensive military, the ability to react rapidly and predictably to situations can be a matter of life and death. Not only do weapons 

and tracking systems need to be fast, but they must also be completely reliable all of the time, any time, from any systems 

platform.

That is why real-time processing with determinism - or the ability to deliver predictable, consistent results - is becoming a 

necessity. In the past, organizations have often had to commit large amounts of money and resources to achieve guaranteed 

response times and meet service level agreements. They either had to purchase and install specialized, real-time operating 

systems - a breed apart from general-purpose operating systems - or buy excessive amounts of hardware or memory. Plus, 

adding to the cost and complexity, special skills were needed to be able to install and maintain such systems.  

Now, thanks to new developments in the market, real-time processing capabilities are available through standardized software 

solutions that don’t require massive investments in skills or additional hardware. At the operating system level, Real-Time Linux is 

not only capable of delivering guaranteed sub-second response times, it is also based on the same kernel of the highly popular 

operating system used within organizations all over the world. This means that any site running Linux can seamlessly adopt the 

real-time version - with no additional special operating system skills required. 

At the application level, WebSphere Real-Time offers a fast and deterministic version of the world’s best-known development 

language. As is the case of Linux, Real-Time Java-based applications can be deployed with minimal impact on current 

configurations - with no need to re-learn a special-purpose language.

Real-Time Linux and WebSphere Real-Time offer a powerful combination that now makes it simple and affordable for 

organizations of all types to build out real-time operations with predictable performance. 
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Real-time operating systems such as Real-Time Linux prioritize 

processing requests, so that the highest-priority requests will 

always benefit from predictable response times. This helps 

shield system resources from extraneous operations that 

typically can overload or overwhelm a system. Real-Time 

Linux includes a number of new features, such as preemptive 

scheduling, which assigns priorities to processes. The Real- 

Time Linux kernel is offered with up to 99 priority inheritances, 

which ensure that high-priority applications are immediately 

assigned system resources.

In addition, little or no specialized skills are required to 

maintain Real-Time Linux above and beyond standard Linux 

development and administration capabilities. Organizations 

may leverage their current base of Linux or Unix expertise to 

manage a real-time operating system environment.

IBM supports an enhanced Linux kernel and supporting 

libraries based on Red Hat Enterprise Linux 5.1. IBM’s Linux 

involvement is managed through the IBM Linux Technology 

Center. Real-Time Linux supports extended real-time POSIX 

application programming interfaces (APIs), and will run on 

select IBM System x machines, providing the best value in 

terms of hardware. The software also supports direct physical 

memory access, as required for Real-Time Specification for 

Java (RTSJ) conformance.

The real-time story doesn’t stop with Linux at the operating 

system level. No computer is an island, and a typical process 

now crosses the boundaries of numerous systems. The ability 

to deliver real-time, deterministic computing is enhanced by 

the deployment of high-speed messaging middleware and 

application interfaces. That’s where Real-Time Java plays a 

role in rounding out a real-time processing environment.

Real-Time Java

Organizations have increasingly been moving toward Java as 

a development environment due to the resource constraints 

of other languages such as C, C++, ADA, or COBOL. 

Developers find Java easy to work with, and the language 

is highly portable, and is supported by all the key operating 

systems and hardware platforms. Many skilled programmers 

hardware, software or skills to implement and operate.

Linux and Java - The Real-Time Power Duo

Real-Time Linux and Real-Time Java enable organizations 

to redirect critical resources to core business requirements, 

rather than expending time and money to supporting custom, 

low-latency systems. 

Linux and Java offer a compelling combination for real-time, 

deterministic computing because they are widespread and 

easily accessible to end-users. Both types of software are 

developed and maintained by communities, rather than being 

tied into a single vendor. Both are platform-independent and 

based on industry-standard specifications, meaning they will 

run on just about any type of hardware on the market. Both 

provide enterprises with more flexibility and versatility than 

most other types of software.

Real-Time Linux

Linux, the powerful and versatile open source operating 

system, is well known for delivering impressive value to 

organizations, resulting from low to no upfront licensing costs, 

freedom from lock-in to expensive proprietary systems, and 

robust and highly scalable code. 

While Linux adapts to many environments and hardware 

types, its real-time responsiveness previously did not stand 

out from other general-purpose operating systems. The open 

source operating system was not considered an option for 

companies seeking real-time processing environments. 

This has all changed, however. Real-Time Linux, now available 

on the market from leading vendors, offers a real-time 

operating system engineered to reduce latency and increase 

the predictability and reliability of time-sensitive mission-

critical applications. Such real-time capabilities are built into 

the same Linux kernel used for general-purpose computing. 

These real-time enhancements are being migrated into the 

mainstream Linux kernel. Thus, no special adaptations will be 

necessary to convert from standard processing mode to real-

time mode. 
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high-performance applications requiring sub-second response 

times.  

By employing the RTSJ, the Java language has been 

extended to support real-time applications across embedded 

and enterprise environments. Programmers no longer have 

to rely on languages such as C, C++ or ADA 95 for real-time 

programming.

IBM’s Real-Time J9 solution is designed to preserve the 

value of the Java language and platform through “garbage 

collection” as a central element. It reduces or eliminates 

the primary source of non-determinism via its one-of-a-kind 

“Metronome” garbage collection technology. This technology 

provides hard real-time determinism on the order of less than 

one millisecond.

IBM’s Real-Time Java software development kit (SDK) and 

Java Runtime Environment (JRE) are built using the major 

components of IBM Java technology, comprising real-time J9 

Virtual Machine (JVM), a Java compliant virtual machine has 

been ported to 15 discrete operating systems and different 

hardware architectures from embedded processors (e.g., 

ARM), to Intel/AMD platforms, IBM pSeries, and IBM zSeries 

servers.

Real-Time Java delivers full support for Java Standard 

Edition (Java SE 5.0), as well as Java Community Process’s 

Real-time Specification for Java. The software runs on SMP 

multiprocessor x86 Linux platforms (including BladeCenter). In 

addition, Real-Time Java includes a variety of compilers that 

can be used to optimize specific execution environments. 

Through the use of existing J2SE, Version 5.0 class libraries, 

IBM WebSphere Real-Time retains the productivity and 

re-usability aspects that make the Java development 

environment so attractive.

Real-Time Linux and Java in Action

Organizations rely on predictable, consistent processing 

speeds for a range of applications. Real-time software is 

already being deployed within leading organizations in key 

are available for Java-based applications, and there is a 

massive community of independent software vendors built up 

around Java. The object-oriented language has become the 

environment of choice for Web applications, middleware, tools, 

and service-oriented architecture (SOA). 

Over the past decade, Java has become the language 

of choice for a range of enterprise and mission-critical 

applications.  However, standard Java has inherently not 

been a deterministic language, and has problems in real-time 

environments - especially when handling large numbers of 

mission-critical transactions. 

While most transactions in standard Java-language 

environments may occur within acceptable response times, 

unpredictable system events may delay processing. At any 

moment, internal housekeeping or garbage collection - the 

cleaning up of unused class objects from memory - may 

interrupt the execution of a process. Such pauses cannot be 

predicted ahead of time, and slow down the overall operations 

of Java applications. 

These pauses can stop operations for more than a second, 

which is costly when lives are at stake. Some analysts 

estimate that a latency of even a fraction of that can increase 

operational latency by a factor of 10.

A real-time operating system and software stack offers a 

degree of determinism not found in general-purpose systems. 

Real-time increases predictability, system availability, and 

reliability. WebSphere Real-Time garbage collection halts 

are greatly reduced in duration, from 500 microseconds to 1 

millisecond - orders of magnitude shorter than traditional Java.

The Java platform now supports deterministic, distributed, 

real-time applications in mission-critical system applications 

ranging from weapons, command and control, industrial 

automation, financial systems to telecommunication 

infrastructures.  WebSphere Real-Time enables organizations 

to take advantage of the flexibility of Java in a predictable 

processing environment. Improvements in Java performance 

are enabling organizations to use this versatile language for 
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IBM’s Real-Time Leadership

IBM recognized that many mission-critical systems built on 

standard software have unpredictable performance, resulting 

in service level agreement failures, lost income opportunities, 

and even legal ramifications. There was a need for a new way 

to build real-time systems that are engineered for predictability 

and reliability, using the latest programming tools and 

techniques.

It is for this reason that IBM has taken the lead in investing 

in, developing and promoting cost-effective approaches to 

real-time determinism using standardized and open source 

software. IBM is working closely with leaders in the Linux 

community to support Real-Time Linux, carrying forward 

its commitment to the Linux community, which dates back 

to 1999. This commitment is evidenced by all IBM servers 

supporting the Linux operating system, more than 500 IBM 

software products on Linux, and a full line of implementation, 

support, and migration services for Linux.

IBM’s commitment to the Java community extends back 

to 1995. IBM provides basic Java facilities on all IBM 

platforms as well as frameworks, components, and tools that 

make it easier to build robust Java applications. Real-time 

programming with an IBM WebSphere Real-Time technology-

based solution provides IBM’s best Java technology-based 

platform for addressing the sources of non-determinism 

while maintaining the benefits of the core Java development 

environment. 

IBM continues its research and development effort to drive 

latencies in the IBM WebSphere Real-Time virtual machine 

down to the microsecond levels. IBM also continues to invest 

in growing the capabilities of the real-time platform as well 

as to increase the ease of use, making it easier to develop, 

deploy and manage real-time solutions based on IBM’s 

middleware products and tools.

Right Time for Real-Time 

Programs leveraging real-time capabilities can respond 

more quickly than their competition to new information and 

changing conditions. Running time-sensitive mission-critical 

industry sectors that rely on real-time response times from 

their systems. 

Ship-Shape Systems 

The ability of government agencies to rapidly move and share 

information - and respond to events in real-time - is crucial for 

maintaining operations across the globe. By embracing open, 

industry-standard software, agencies can help protect their 

systems investments, enable them to non-disruptively upgrade 

critical systems and applications, and maintain a skilled pool 

of human resources to manage their technology infrastructure.

The U.S. Navy recently turned to Real-Time Java and Linux 

to cut the cost of developing and maintaining applications to 

speed the development of mission critical combatant systems. 

IBM’s Real-Time Java has been selected for controlling 

the systems aboard the U.S. Navy’s new DDG-1000 class 

destroyer.

Within this new warship, the Navy sought the flexibility to run 

a single open source operating system across all platforms 

to support all applications throughout its ships - without the 

need for modifications. Real-Time Linux is critical to enabling 

the Navy to leverage a single computing environment for 

all applications that range from command-and-control, 

navigation, targeting, weapons control, and radar systems. 

This represents the military’s first use of an IBM open 

standards-based platform.

Addressing the Navy’s need for a cost-effective, open-

architecture computing infrastructure, IBM and Raytheon are 

significantly reducing the complexity of the ship’s computing 

environment and maintenance costs as compared to other 

ship classes, while providing the processing capabilities to 

address current and future threats.  In addition, IBM and 

Raytheon are deploying the most advanced computing 

environment and standards-based infrastructure software so 

the systems can perform at never-before-seen processing 

rates with high levels of reliability.   

Real-Time Java technology is also now under evaluation within 

a number of U.S. military and defense agencies.
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applications on Real-Time Linux, Java, and WebSphere 

middleware not only reduces process dispatch latencies, but 

also gives organizations the time advantage they need to 

reduce the risks of rapidly changing scenarios.

While military agencies are seeing the initial benefits of 

Real-Time Linux and Java, there are numerous advantages 

for other industries, from financial services to healthcare to 

manufacturing. Real-time processing will provide predictability 

to applications such as real-time product simulations, 

language translation, and audio/video streaming, among 

others. For many industries, the time is now to move to real-

time processing.

Contact your IBM representative today to learn more about 

how Real-Time Linux and Real-Time Java can benefit your 

organization.
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