Technology Weekly

Brought to you by Custom Network Associates, Computer Services

118 First Street East, Downtown Independence, (319) 334-4928, sales@cna-it.com, http://www.cna-it.com
Please submit questions to ASKME@CNA-IT.COM
Intel ‘Core’ CPUs are faster with lower GHz
Conroe is the codename for Intel's next generation desktop processor, based on what Intel is now calling the Core architecture. Conroe shares the architecture with the upcoming mobile equivalent, codenamed Merom. The main differences between the two revolve around implementation of power management and subtle differences in the manufacturing process. 

Conroe uses a 14-stage pipeline, considerably down from the 30 used in the current Pentium 4. This cuts into the maximum possible clock frequency, but Intel's new mantra is performance and efficiency. Intel Core is a new design from the ground up, but has taken many of the ideas originally developed for Banias/Dothan mobile processor architecture, including the cache architecture and technologies used for power management.

Conroe is a four-wide architecture. The CPU can issue four instructions at the beginning of the pipeline and retire four at the end. This increased the instruction bandwidth, since earlier Pentium 4 and Pentium M CPUs were three wide. So on a per-clock basis, more work is being done.

Each core of Conroe has a dedicated 64KB of L1 cache, split into 32KB for instructions and 32KB for data. Each L1 cache has two prefetchers for data and one for instructions. The 4MB L2 cache is shared—and sharing is dynamic. That is, each core can allocate what it needs, up to the full cache size. An item of data in the L2 cache that needs to be shared by the two processors is, well, shared—the data is not replicated in L2 for each core, as it would need to be if each core had its own, exclusive L2 cache. The L2 cache has two prefetchers of its own, which are flexibly allocated between cores as needed. 

Conroe (desktop), Merom (mobile), and Woodcrest (server) support something Intel calls "micro-op fusion." An x86 instruction is decoded into micro-ops. But in certain cases, two adjacent, dependent micro ups can be combined into a single op and executed in a single cycle. This was something that was inherited from the Pentium M. What's new is "Macro-op fusion." In this case, certain x86 instructions may also be paired into a single instruction, then executed in a single cycle.  So in certain cases, five instructions can actually be read from the instruction queue, then execute as if only four instructions were issued. These cases, as it turns out, are fairly common, such as loads and compares, so any performance benefit will occur across a wide array of applications. 

Substantial enhancements have been made to the SSE engine. SSE registers are 128 bits wide, but in the past, data paths within the CPU were 64 bits wide. That meant that SSE instructions would take two cycles. In Conroe, the entire SSE engine is 128 bits, not just the registers. So SSE instructions can now execute in a single cycle. This can make a huge difference in applications that use SSE. For example, in a benchmark using Windows Media Encoder, an Athlon 64 FX-60 running at a stock 2.6GHz would encode a file faster than a Pentium Extreme Edition 955. But a Conroe system, running at 2.66GHz, finish a Windows Media Encode session of a relatively small file two minutes ahead of an Athlon 64 FX-60 clocked up to 2.8GHz (roughly 3:13 on the FX-60 versus 1:13 on the Conroe system.) 

All the CPU horsepower that Conroe will deliver will exist in a thermal design power rated at 65W. This is half that of the current Pentium Extreme Edition 955, and less than most AMD dual core CPUs. Using techniques developed for the Pentium M, extensive clock gating is built into the CPU. Unless a particular part of the CPU actually needs to be used, it's not turned on. An example of a tight loop that could be executed while the instruction fetch and pre-decode section wasn't active.

What all this breaks down to is, a Core Celeron 2.0GHz processor is faster than a Celeron D 3.6GHz, a Core 2 Duo 2.18GHz is faster than a Pentium D Dual-Core 3.6GHz.  The naming is confusing, but ask a tech at Custom Network Associates to explain it to you.
