
Leveraging OCP for Cache Coherent Traffic 
Within an Embedded Multi-core Cluster  

   
 By Matthias Knoth, MIPS Technologies  

Introduction 
Scaling processing performance beyond the frequency and power envelope of single core systems has led to
the emergence of multi-core clusters. Data access management within such processing systems becomes
essential to ensure behavioral consistency. One solution to provide access consistency is the application of a 
memory coherence model such as MESI or MOESI within the L1 data cache hierarchy. For the MIPS
Technologies MIPS32® 1004K™ Coherent Processing System (CPS), we -applied Open Core Protocol 
(OCP) point-to-point connectivity to establish snoop-based coherence throughout the cluster. Following are 
principles of this communication model.  

Deriving a Message-based Memory Coherence Model 
Historically, memory coherence in multiprocessor systems was often achieved through bus ‘snooping,’ 
where each core was connected to a common multi-tier bus and was able to snoop on memory access traffic 
of processor peers to regulate the coherence status of individual cache lines. For that, each core maintained
the coherence status of L1 cache lines locally, and posted status changes to peers via the common bus.  
  
The increasing size and complexity of SoCs led to restructuring of the multi-tier bus philosophy in favor of 
localized point-to-point connections with centralized traffic routing. This allowed dramatic speedup and 
power improvements on now localized bus segments due to reduced load and segment length. Also, bus
contention problems eased, and throughput increased for the localized data exchange. In response to this 
system architectural trend, the Open Core Protocol (OCP) standard emerged to consolidate this design
philosophy. Further, emergence of IP provider business models catalyzed the standardization of IP
interconnect and design methodology to facilitate design reuse centered on an open standard.  
 
To read the complete article, please visit: http://www.embedded.com/design/networking/209600568.   
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