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OCP Introduction

• Open Core Protocol International Partnership

– www.ocpip.org

• non-profit, open-industry standards body that 
promotes and advances the OCP specification

• configurable and highly scalable interface for on-chip 
subsystem communications

• openly licensed, core-centric protocol to meet 
contemporary system level integration challenges

http://www.ocpip.org/
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OCP Phase & Group

• OCP Phases

– Request

– Response

– DataHandShake

• OCP Signal Groups

– Request

– Response

– DataHandShake
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SRMD vs MRMD
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2D addressing example

MBurstLength = 2 

( for 32 bit data bus , 1 byte per pixel )

MBlockHeight = 4

MBlockStride = 1024 bytes

Start Address to next row = Start Address of previous row + MBlockStride

Image in memory = 1024 pixel

2D data transfer with single request



Tagging vs Threading

• Concurrency in transactions.

• independent flow control for each thread and 
have no ordering rules for transactions on 
different threads

• Tags exist within a single thread and are 
restricted to shared flow control. 

• Transfers within a single thread must remain 
ordered unless tags are used.
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Cache Coherency
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Snoop Based OCP Cache Coherency
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Interconnect
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OCP Configurability
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Except Basic Signal Group , all other extensions are optional



OCP Parameters

The OCP-IP Specification defines, for each OCP-
IP interface, a certain number of parameters
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OCP-IP Specification: constraints

• The OCP-IP Specification also defines a certain number of 
constraints between parameters checking the OCP compliancy

• Examples:

– 2.1.2: byteen can only be enable if sdata or mdata is also 
enabled

– 2.1.5: byteen is only supported when data_wdth is a 
multiple of 8

– 2.1.23: The burstlength_wdth must be 0 if burstlength is
disabled and must be greater than 1 if burstlength is
enabled

– …



Interface Specification

• IP-XACT standard defines IP meta-data 
description like interfaces, registers, bit fields in 
the form of an XML schema. It provides a 
common and language-neutral way to describe IP, 
compatible with automated integration 
techniques and enabling integrators to use IP 
from multiple sources with IP-XACT enabled 
tools.

• IP-XACT1.5 version would become IEEE P1685 
Standard.



IP-XACT Terminology
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IP-XACT 1.4 OCP Vendor Extensions
The OCP MDWG defined vendor extensions to allow the definition of these parameters 
and constraints:

• busDefinition defines:

– OCP parameters (with description, type, default value and associated 
assertions)

• abstractionDefinition defines:

– OCP logical ports and associated parameterized constraints:

• portPresence: constraint indicating when this logical port should be 
mapped in an OCP busInterface, depending on OCP parameter value(s)

• portWidth: width constraint of this logical port, depending on OCP 
parameter values

• component/busInterface:

– Parameterization of OCP parameters (through standard IP-XACT busInterface
parameters)



OCP logical port definition (in abstractionDef) 
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OCP Parameter definition  ( in busDefinition)



OCP Parameter Assertions ( in OCP parameter )
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IP-XACT 1.4 OCP Vendor Extensions

• Implementation of the assertions and constraints (ocpPresence, 
ocpWidth and ocpAssertions) are done using Xpath expression with 
mixed-content type (allowing to mix text and elements)

• Allows automatic consistency checks by tools between busInterface
definition and OCP parameters, and checks the OCP parameter 
configuration

• We have implemented an XSLT checker in 2 steps:

– A first XSLT is extracting the information from the bus and 
abstraction definition to create an XSLT checker

– The XSLT checker can be run on any component to check that 
each OCP bus interface is OCP compliant



Conclusion

• The Open Core Protocol
– Achieves the goal of IP design reuse. The OCP transforms 

IP cores, making them independent of the architecture and 
design of the systems in which they are used.

– Optimizes die area by configuring into the OCP interfaces 
only those features needed by the communicating cores.

– Simplifies system verification and testing by providing a 
firm boundary around each IP core that can be observed, 
controlled, and validated.

– Provides tools to validate the OCP interface configuration 
to ensure rapid creation and integration of interoperable 
components in industry standard tools.



Thank You

Visit ww.ocpip.org to join & get benefit from the 
OCP-IP community.
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