
Co-engineering by Oracle and Intel drives up server-side Java* 
performance, with the highly optimized combination of JDK 8  
and the Intel® Xeon® processor E5-2600 v3 product family.

The introduction of Java* SE Development Kit (JDK) 8 in March 2014 is regarded as the most  
significant set of changes to the Java platform since the initial Java 1.0 release in 1995.1 Through  
co-engineering and joint innovation by Oracle and Intel, JDK 8 is highly tuned for performance on  
Intel® Xeon® processors.

As the heart of the agile, efficient data center, the Intel® Xeon® processor E5-2600 v3 product family 
is the ideal engine to power Java server applications, at any scale. Premiering a new architecture on 
industry-leading 22nm process technology, the Intel Xeon processor E5-2600 v3 product family 
dramatically accelerates Java workloads while also delivering energy-efficiency improvements. 

Together, these hardware and software building blocks support growing data stores, complex 
computations, and large user bases, while decreasing server count and energy demands, helping 
produce both CAPEX and OPEX benefits.
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An Engine for Java* Innovation: The Intel® Xeon® Processor E5-2600 v3 Product Family
The Intel Xeon processor E5-2600 v3 product family is designed to meet the compute, storage, and network needs of data 
centers, from corporate environments to cloud service providers and telecommunications carriers. Improvements across the 
execution, memory, and I/O subsystems directly benefit Java workloads, as shown in Table 1.

Beyond metrics such as core count and memory capacity, 
several advances in the Intel Xeon processor E5-2600 v3 
product family are particularly noteworthy, in terms of 
increasing performance and reducing operating cost.

• �Intel® Advanced Vector Extensions 2 (Intel® AVX2)2,3 
accelerates and improves accuracy for many types of 
calculations, increasing performance for a broad range  
of tasks, including encryption and compression.

• �DDR4 memory offers up to 44% higher memory 
bandwidth, with significantly lower power consumption 
than DDR3.3,4

• �Per-core P-states enable each processor core to run at an 
individual frequency and voltage (independent of other 
cores), greatly increasing power efficiency by optimizing 
workload processing.3,5

Building on a History of Co-Engineering
Oracle and Intel are well into the second decade of their 
continuous, deep collaboration. This commitment focuses 
on maximizing the performance, agility, and efficiency of 
solutions based on combinations of the two companies’ 
products. The scope of co-engineering between Oracle 
and Intel ranges from enablement for low-level hardware 
features, all the way up to system-level optimization of 
large-scale engineered systems, such as the Oracle Exadata* 
Database Machine.

Table 1. Generation-over-generation processor improvements.

Intel® Xeon® Processor E5-2600 v2 
Product Family

Intel® Xeon® Processor E5-2600 v3 
Product Family

Execution Resources (max)
• 12 cores (24 threads)
• 30 MB last-level cache
• Intel® AVX2

• 18 cores (36 threads)
• 45 MB last-level cache
• Intel® AVX and Intel® AVX22

Memory Support per Socket (max)
• 384 GB
• DDR3-1866

• 768 GB 
• DDR4-2133

I/O Resources
• 8.0 GT/s (CPU-to-CPU)
• 10GbE (network)

• 9.6 GT/s (CPU-to-CPU)
• 40GbE (network)

Innovations for Java demonstrate the value to end 
customers of ongoing joint enablement by Oracle and 
Intel. Oracle is the main corporate driver behind Java, and 
Intel has been a key contributor to the Java open-source 
community since its inception. Both companies offer 
extraordinary leadership in both hardware and software, and 
together, they put cutting-edge capabilities within reach of 
the entire Java ecosystem.

• �Advances in Java software. Each new generation of 
Java offers performance improvements in areas such as 
data handling and memory management. Because these 
developments are integrated into the Java managed 
runtime, they are automatically available to Java 
applications.

• �Advances in Intel® platforms. Intel’s tick-tock cadence6 
of innovation introduces new features and capabilities 
in each generation of Intel® processors. The increasing 
native performance and new hardware features provide a 
regular succession of opportunities for improved software 
performance.

• �Optimizations through co-engineering. Established 
relationships between Oracle and Intel—and personal ones 
among engineers at the two companies—create a spirit of 
continuous invention, where long-term work over many 
years produces an ongoing succession of breakthroughs.
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http://www.intel.com/content/www/us/en/silicon-innovations/intel-tick-tock-model-general.html


JDK 8 Optimizations for the Intel® Xeon® Processor  
E5-2600 v3 Product Family
Co-engineering by Oracle and Intel has baked performance 
optimizations into the solution stack that benefit Java 
applications without additional effort by organizations that 
deploy JDK 8 on servers based on the Intel Xeon processor 
E5-2600 v3 product family. The two companies began working 
together in the early development stages of both products to 
take full advantage of the performance gains from software 
and hardware advances. That tuning helps drive up the value of 
architectural synergies, some of which are shown in Table 2.

Table 2. Enablement for Oracle Java* SE Development Kit 8 on 
the Intel® Xeon® processor E5-2600 v3 product family.

Hardware Features Software Optimizations

Increased number of  
processor cores

Optimized concurrent libraries and 
functional parallel programming 
features (Lambdas and Streams)

Intel® Advanced Vector 
Extensions 2 (Intel®  
AVX2)2

SIMD and three-operand code 
generation, for simplified code and 
optimized array and string methods

Bit Manipulation New 
Instructions (BMI)

Support for efficiently moving bits or 
other small data structures

CRC32 Checksum 
Acceleration

Use of carry-less multiply for 
checksum computation

Refresh Opportunities for Java in the Data Center
Typical refresh of a server after four years offers hardware 
advances that are far greater than the single-generation 
improvements shown in Table 1. The Intel Xeon processor 
E5-2600 v3 product family offers significant performance 
improvements for Java applications compared to its 
predecessors from a few years ago.3

Likewise, JDK 8 introduces significant advances relative to JDK 
7 that help increase application performance. These capabilities 
range in scope from improved memory handling and garbage 
collection to more efficient utilization of multi-core hardware.

While upgrading Java stack hardware or software each offers 
benefits on its own, refreshing both together provides even 
more dramatic performance gains, as illustrated in Figure 1.3,7

• �Upgrading the hardware alone can deliver up to a 3.5x 
performance improvement.3,7 Refreshing a typical four-year-
old platform offers dramatic enhancements to processing and 
memory resources, including a 3x increase in core count as 
well as reduced network and storage bottlenecks with up to 2x 
more read/write bandwidth from integrated PCI Express* 3.0.3,8

• �Upgrading both hardware and software can deliver up to an 
8.7x performance improvement.3,7 Refreshing the JDK helps 
enable Java applications to take full advantage of the latest 
Intel Xeon processors, with hardware optimizations in areas 
such as data handling, memory management, and multi-core 
utilization.

Figure 1. Better together: performance benefits of refreshing both hardware and software.3,7 

Note: Performance measured using 
SPECjbb2013-MultiJVM max-jOPS is a 
sustainable full system capacity throughput 
metric, and SPECjbb2013-MultiJVM critical-
jOPS is a throughput under response time 
constraint metric.
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Conclusion
Refreshing hardware and software together offers significant advantages for server-side Java applications. Co-engineering by 
Oracle and Intel throughout the stack can dramatically accelerate Java solutions as organizations strive to offer more sophisticated 
capabilities, based on more extensive data sets, for larger groups of users. Upgrading to Oracle JDK 8 on the Intel Xeon processor 
E5-2600 v3 product family plays a key role in driving up Java performance3 and cost-effectiveness, helping data centers achieve 
competitive advantages.
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To learn more, visit:
www.java.com

www.intel.com/xeon
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