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AMD 64 Processors
AMD was founded in 1969 and based in Sunnyvale, California, AMD provides microprocessors, Flash memory devices, and silicon-based solutions for our customers in the communications and computer industries worldwide. In this report we focus on AMD 64-bit processors.

Vertical Scope of Research Activity

Objective:
AMD’s enhancements to the x86 architecture allow users of laptops, desktops, workstations, and servers operating within a 32-bit architecture to migrate seamlessly to the superior performance of 64-bit technology.

Definition:
AMD64 is a new computing platform that extends the ubiquitous x86 architecture to
accommodate 64-bit processing, formerly known as x86-64. This approach defines
a new class of computing by combining full x86 compatibility, a high-performance 64-bit architecture, and the economics of an industry-standard processor.

Functionality, Scalability and Availability:
• Sixteen 64-bit general-purpose integer registers that quadruple the general purpose register space available to applications and device drivers as compared to x86 systems.

• Sixteen 128-bit XMM registers for enhanced multimedia performance to double the register space of any current SSE/SSE2 implementation.

• A full 64-bit virtual address space with 52 bits of physical memory addressing that can support systems with up to 4 petabytes of physical memory—more than one million times the amount of RAM supported by 32-bit x86 systems.

• 64-bit operating systems to provide full, transparent, and simultaneous 32-bit and 64-bit platform application multitasking.

• AMD64 processors support HyperTransport™ technology and are designed for flexibility and scalability. HyperTransport technology   provides “glueless” multiprocessing, simplifying the design of multiprocessor workstations and servers.

Ease of use:
Provide full application performance with native execution of 32- and 64-bit code. Customers can employ AMD64 processors in an entirely 32-bit environment, in a mixed environment such as a 64-bit operating system and a mix of 32- and 64-bit applications, or in homogeneous 64-bit environments.

Standard:

Industry-standard x86 instruction set architecture(x86 ISA)

Now may be AMD64 ISA (extends x86 ISA)
Overtime information of endorsement:

In April 2003, the AMD Opteron™ processor for servers and workstations became the first milestone in establishing this new class of computing. AMD introduced the world’s first and only Windows®-compatible 64-bit desktop and mobile processor, the AMD Athlon™ 64 processor, in September 2003. The range of AMD64 processors for servers, workstations, desktops, and mobile PCs allows pervasive adoption of the AMD64 platform.
Horizontal Scope of Research Activity
Comparisons:
AMD64 is designed to directly follow the evolutionary path of the industry-standard x86 ISA, allowing the technology industry to build a unified 64-bit computing infrastructure fully compatible with the ubiquitous x86 architecture. AMD64 benefits customers by providing investment protection while removing barriers to the next level of computing. With AMD64, customers can preserve their investment in existing x86 solutions while gaining the ability to adopt 64-bit solutions.
	Server System Comparison
	AMD Opteron™
	Intel Xeon1
	Intel Xeon MP2
	Intel Itanium 23

	[image: image2.png]




	Modular, glueless scalability
	Yes
	Requires Northbridge
	Requires Northbridge
	Requires Northbridge

	SMP Capabilities
	Up to 8-way
	Up to 2-way
	Up to 4-way
	Up to 4-way

	High Performance 32-bit and 64-bit computing 
	Yes
	No
	No
	No

	HyperTransport™ technology
	Yes
	No
	No
	No

	Integrated DDR memory controller
	Yes
	No
	No
	No

	

	Front Side Bus frequency
	1.4 - 2.2 GHz†
	533 MHz
	400 MHz
	400 MHz

	Front Side Bus bandwidth
	11.2 - 17.6 GB/s†
	4.3 GB/s
	3.2 GB/s
	6.4 GB/s

	Maximum Inter-processor bandwidth
	6.4 GB/s
	4.3 GB/s
	3.2 GB/s
	6.4 GB/s

	Memory support
	PC1600 / PC2100 / PC2700 / PC3200
	DDR266
	DDR200
	DDR200

	Memory Bandwidth 2P System
	12.8 GB/s††
	4.3 GB/s
	6.4 GB/s
	6.4 GB/s

	Memory Bandwidth 4P System
	25.6 GB/s†††
	N/A
	6.4 GB/s
	6.4 GB/s

	

	L1 cache size (max)
	128 KB
	8KB +12k µop
	8KB +12k µop
	32 KB

	L2 cache size (max)
	1 MB
	512 KB
	512 KB
	256 KB

	L3 cache size (max)
	N/A
	2 MB
	4 MB
	1.5MB / 3MB / 4MB / 6MB

	Maximum I/O bandwidth 2P System
	12.8 GB/s††
	3.2 GB/s
	4.8 GB/s
	6.4 GB/s

	Maximum I/O bandwidth 4P System
	25.6 GB/s†††
	N/A
	4.8 GB/s
	6.4 GB/s

	SIMD Instruction Set Support
	SSE, SSE2
	SSE, SSE2
	SSE, SSE2
	N/A


AMD Opteron™ Processor Server Competitive Comparison
Deployment:
AMD designed its AMD64 technology to run all x86-based operating systems, including 32-bit versions of Microsoft® Windows®, Linux, and Solaris. Several Linux developers support AMD64 with native 64-bit operating systems, and Microsoft delivered beta releases of 64-bit versions of Windows for both servers and desktops in mid-2003. Microsoft has announced its plans to deliver AMD64 operating systems for desktop/mobile PCs and servers in the second half of 2004. AMD expects the AMD Opteron processor will support all major operating systems, including Red Hat, UnitedLinux, MandrakeSoft and Wasabi Systems (NetBSD).
AMD 64 processors introduction:
Most robust applications demand a powerful processor, so AMD offers a comprehensive range of high-performance microprocessors, designed to meet customers’ toughest computing challenge. The 64-bit processor products of AMD can be distinguished by platform.
Desktop computers: AMD Athlon 64 FX, AMD Athlon 64
Features and benefits:

         AMD Athlon 64 FX:

·  AMD64 technology for simultaneous high performance 32- and 64-bit computing 

· Enhanced Virus Protection and the upcoming Windows XP SP2 are designed to prevent the spread of certain viruses, like MSBlaster and Slammer; 
· Significantly reducing the cost and down-time associated with similar viruses and improving the protection of computers and personal information against certain PC viruses. 

· 128-bit integrated DDR memory controller – up to 6.4GB/sec memory bandwidth for breakthrough performance and extraordinary cinematic computing experiences 

· HyperTransport™ technology enabling increased bandwidth and reduced I/O bottlenecks for increased system performance and better multitasking 

· The largest on-die cache memory system (1152KB total effective cache) for desktop PCs, greatly improving instruction throughput and performance for large memory workloads

      AMD Athlon 64:

· Industry-leading performance for today’s software 

· Built-in support for future 64-bit applications with AMD64 technology 

· HyperTransport™ technology and an integrated DDR memory controller for maximum performance and system efficiency 

· Featuring large on-die cache memory (1152KB or 640KB total effective cache) for enhanced performance on large memory workloads 

Mobile Computers: AMD Athlon 64 for NotebooksMobile AMD Athlon 64,  



Features and benefits:
     Mobile AMD Athlon 64: Available in models 3200+, 3000+ and 2800+.
· The first 64-bit PC processor, in a class by itself, designed specifically for notebook computing 

· Only AMD64 technology runs today’s 32-bit and tomorrow’s 64-bit software 

· HyperTransport™ technology enabling increased bandwidth and reduced I/O bottlenecks for increased system performance and better multitasking 

· Enjoy extended battery life with AMD PowerNow!™ technology 

· Fully compatible with all available wireless solutions including 802.11a, b and g

     AMD Athlon 64 for Notebooks: available in Model 3400+, 3200+ and 3000+
· Most advanced PC processor for notebook computing 

· Industry-leading performance for today’s software 

· Built-in support for future 64-bit applications with AMD64 technology 

· AMD PowerNow!™ technology enables advanced power management and longer system battery life 
Servers and Workstations: AMD Opteron  

The AMD Opteron™ processor, enabling simultaneous 32- and 64-bit computing, represents the landmark introduction of the AMD64 architecture. The AMD Opteron processor is designed to run existing 32-bit applications with outstanding performance and offers customers a simplified migration path to 64-bit computing. This evolutionary processor provides a dramatic leap forward in compatibility, performance, investment protection, and reduced total cost of ownership (TCO). The AMD Opteron processor is offered in three series: the 100 series (1-way), the 200 series (1 to 2-way), and the 800 series (up to 8-way).


The AMD Opteron processor integrates key system elements:
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Features and benefits:

	Feature
	Benefit

	Simultaneous 32- and 64-bit computing capabilities
	Allows users to run 32-bit and/or 64-bit applications and operating systems as they desire—without sacrificing performance

	Support of up to three (3) coherent HyperTransport links, providing up to 19.2GB/s peak bandwidth per processor
	Provides substantial I/O bandwidth for your current and future application needs

	256 Terabytes of memory address space
	Creates a significant performance benefit for applications in which large (or many) datasets are held in memory 

	Scales from 1-way to 8-way across entire data or compute centers utilizing the same hardware and software infrastructure 
	Allows for maximum flexibility in IT infrastructure, helping contribute to bottom line success

	Integrated memory controller reduces latencies during memory access in a SMP server system 
	Yields fast computational processing for increased performance and productivity

	Low-power processors in HE (55 Watt) and EE (30 Watt) - Providing uncompromised performance
	Increased compute density; lower TCO for datacenters with limited power budgets


Putting the AMD Opteron™ processor to work 

The AMD Opteron processor is available in 1 to 8-way servers and 1 to 4-way workstation solutions. Usage segments for the processor include: 
· Worldwide Enterprises, Small-Medium Businesses, and Government/Education Institutions 

· Companies who require faster database transactions, or support for more users on e-commerce type applications 

· Customers needing quick graphics response such as CAD and DCC 

· Industries with computational intensive tasks for financial modeling and scientific applications 

http://www.amd.com/us-en
http://www.sun.com/amd/amd64_computing_platform.pdf (May 19 2003)
View file HyperTransport.doc to get information on HyperTransport technology.
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