OCP<%

IEEE1685 & IP-XACT 1.4
Vendor Extensions for
Open Core Protocol

Release 1.4







© 2013 Accellera Systems Initiative, All Rights Reserved.
IP-XACT 1.4 & IEEE1685 Vendor Extensions for Open Core Protocol
Document Revision 1.4

This document, including all software described in it is licensed under the following
license.

Licensed under the Apache License, Version 2.0 (the "License"); you may not use this file
except in compliance with the License. You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0/

Unless required by applicable law or agreed to in writing, software distributed under the
License is distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS
OF ANY KIND, either express or implied. See the License for the specific language
governing permissions and limitations under the License.

In September 2013, Accellera Systems Initiative (Accellera) acquired certain assets of
OCP-IP. These assets include the current OCP 3.0 standard and the supporting
infrastructure. OCP 3.0 and OCP supplemental materials was released by Accellera in
October 2013.

The trademarks, logos, and service marks displayed in this document are the registered
and unregistered trademarks of Accellera, its members and its licensors. The following
trademarks of Sonics, Inc. have been licensed to OCP-IP and subsequently to Accellera:
FastForward, CoreCreator, SiliconBackplane, SiliconBackplane Agent, InitiatorAgent
Module, TargetAgent Module, ServiceAgent Module, SOCCreator, and Open Core
Protocol.

The copyright and trademarks owned by Accellera, whether registered or unregistered,
may not be used in connection with any product or service that is not owned, approved or
distributed by Accellera, and may not be used in any manner that is likely to cause
customer confusion or that disparages Accellera. Nothing contained in this document
should be construed as granting by implication, estoppel, or otherwise, any license or
right to use any copyright without the express written consent of Accellera, its licensors
or a third party owner of any such trademark.


http://www.apache.org/licenses/LICENSE-2.0/
http://www.apache.org/licenses/LICENSE-2.0/

EXCEPT AS OTHERWISE EXPRESSLY PROVIDED, THE META DATA
SPECIFICATION IS PROVIDED BY ACCELLERA TO MEMBERS “AS IS” WITHOUT
WARRANTY OF ANY KIND, EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT
NOT LIMITED TO ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE AND NON-INFRINGEMENT OF THIRD PARTY
RIGHTS. ACCELLERA SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAMAGES OF ANY KIND OR NATURE
WHATSOEVER (INCLUDING, WITHOUT LIMITATION, ANY DAMAGES ARISING
FROM LOSS OF USE OR LOST BUSINESS, REVENUE, PROFITS, DATA OR
GOODWILL) ARISING IN CONNECTION WITH ANY INFRINGEMENT CLAIMS BY
THIRD PARTIES OR THE SPECIFICATION, WHETHER IN AN ACTION IN
CONTRACT, TORT, STRICT LIABILITY, NEGLIGENCE, OR ANY OTHER THEORY,
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.



Table of contents

L. OVERVIEW ...cuuiiiieniiiiienneitnnneetennseeteneseersnnsessansesssansssssasssssnsssssansssssanssssssnsssssansssssnssssssnssssanssssssnssssssnssssssnssessnnssssee 1
0 A [ N 10 101U o 1 o ] PRt 1
L2 SCOPE .. eeeeeeetceee e ettt et e e ettt e e e e e e e ettt aaeeee et rtbra————eaeetteta.aaetaatra———aaeeeeetrtat—ateeeethtnaaaeaetreantaaaeeererrntaaaeeeerrrrnrrnn 1

2. BUSDEFINITIONS EXTENSIONS ......ccuiteitteireneeencreencenscrenssessesesssssssssssssassssssssasssssssessennsssassssssssassssnsessssssnsssnsssanses 2
2.1 BUSDEFINITION PARAMETERS. ...evtuuuteeerererruneeeesssseessssnaeeeesssessnsessesssssnnmmaeessssssssssnseesesssssnasesssessssssnseeeessssssnneeessesssssnnns 2

B Y R Yol o T=1 0 ¢ T BRSO UUURRRRRPRt 2
2.1.2 DESCIIPTION .ccoveveeeeeeeieeeeeeeeeeeeeeeee ettt ettt ettt ettt e et e e te e et et e eeeeteseeaeasaeasaeateasasaeasaaaeasaaresereseseresesesasesssarararens 2
D B (o [ 1] o L= UUPRNt 3
2.2 ASSERTIONS ..uueeeeeetrtunieeeeerertssneaeassesssssssannaeeesssssssnneeseesssssssneesssssssnsnssessssssssssnnsseessssssnnseeesssssnnneseseessssssnnnneessesessnnnns 3
BB I Yol =3 1 Lo I 3
2.2.2 DESCIIPTION .ccoveeeeeeeeeieieeeieieeeeeeeee ettt ettt ettt e e tet et et e eeeeteseeateeaeasasateesasasaeaseeesaseeteresereresereeasesssararanans 4
D B 3 (o 1] o L= S 5

3. ABSTRACTIONDEFINITION EXTENSIONS .....c.cteuiituereerenerencernneresseenseressesasessnsesssssassssssesssssassssssessssssnsessnsesssesnsssans 6
3.1 SCHEMA oottt eeeeeetteeeee e e e ettt eeeeeeeeerasa e eeeeeeess st aaeeeessssnnnsaessssssanssaeessssssssnnnnsessssssnnssesesssssanaaeseesssssrsnnaeeesssssnsnnnnns 6
3.2 DESCRIPTION 1vvvtvtuuunnnnnnnnnnnnnnnsessessssnnnnnnnnnsnnssnsnsnsnsssssssssasssssnsssssssssssssssesssssesssasasssssssssssssssssssssssssssssesesssssesessseseseseses 6
3.3 EXAMPLE 1o ieeeieieeeieeeee e e e ee e e e e e eeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e s e e e e e aaaeaeaeeeaeaeaeae et e e e e aaaaaaaaaaaaaaaaataeaeateeatteatataeaeaeataeaeeeaeaeaeaeaees 6

4, OCP COMPONENT EXAIVPLE .....c..ceuitteeieeiereertencersssresseesssresssnsesssssrsssssnsesassssnsesassssssssasssssssassssnsessnsssnssssnsesssssansssns 8

5. INTERFACE CONFIGURATION CHECKER .....c.cttuuiteuertenireneereneennerenseenseressssnsessssesssssassssssesssssassssnsessssssnsessnsesnsssasssans 9

6. REFERENCES ......iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisiississisisssssssss e e e e seeeeeeee e e e e et et eeee ettt essssssssssssssssssssssssssssssssssssssssssssssssssssses 10






1. Overview

1.1 Introduction

This document describes the IEEE 1685 & IP-XACT 1.4 vendor extensions defined by the OCP-
IP Metadata Working Group (MDWG). These vendor extensions are used in the OCP 2.2 IP-
XACT busDefinition and abstractionDefinition provided by the OCP-IP consortium and they
enable to extend the IEEE1685 & IP-XACT 1.4 schema to support the configurability features of
the OCP protocol.

The following members of the OCP Metadata Working Group have participated in the definition
of the IP-XACT extensions:

Christophe Amerijckx (ST)

Cyril Spasevski (Magillem Design Services)
Kamil Synek (Sonics)

Mark Noll (Synopsys)

Pascal Chauvet (Sonics)

Prashant Karandikar (Texas Instruments),
Stéphane Guntz (Magillem Design Services)
Vesa Lahtinen (Nokia),

Yasuhiko Kurosawa (Toshiba)

OCP vendor extensions schema, examples and associated checkers can be downloaded by OCP-
IP members from www.ocpip.org website

1.2 Scope

Current OCP Extensions are defined for IP-XACT schema version 1.4 & IEEE1685/IP-XACT-
1.5, inside the OCP busDefinition and abstractionDefinition IP-XACT files. They enable to
capture:
o the list of OCP logical parameters and associated configuration compliance rules (in the
busDefinition)
o the list of OCP logical ports and configurable constraints on their width and presence (in
the abstractionDefinition)

In an OCP IP-XACT component, an OCP interface is defined exactly as a standard IP-XACT
interface (i.e. without any additional vendor extension): it contains a port mapping between
physical ports and OCP logical ports and a list of OCP parameters for its configuration.

Associated checkers enable to verify the OCP interface configuration compliance. Cross-
interface configuration checks are not yet supported by the OCP extensions and checkers.
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2. busDefinitions Extensions

2.1 busDefinition parameters

The OCP busDefinition contains the list of possible OCP parameters that can be used to
configure an OCP interface, with their name, type and optional default value. In specific cases,
configuration rules are associated to the parameter definitions, when a parameter value is
depending on other parameter values.

The OCP busDefinition parameters are defined in the spirit:vendorExtensions section at the root
level of the IP-XACT OCP busDefinition.

2.1.1 Schema

- ocpiname
ZniZ| ¥: k e -

List of 2R parameters 1.0

OCP parameter definition

[rescribes the bype of current
"bacl”,

2

P Specific pararneter

aptional default waluz

List af azzertions which
enable to werify that the
QCP paramnater is comectly
defined

2.1.2 Description

The OCP busDefinition parameters are defined as a sequence of parameters inside a root
ocp:busDefinition/ocp:busDefinitionParameters element. Elements defined in an
ocp:busDefinitionParameter are as follows:
a) name (mandatory) specifies the name of the parameter. The name element is of type
Name
b) displayName (optional) allows a short descriptive text to be associated with the
containing element. The displayName element is of type string.
c) description (optional) allows a textual description of the containing element. The
description element is of type string.
d) type (mandatory) indicates the type of the parameter. The type can be “bool”, “string” or
“integer”
e) value (optional) indicates the default parameter value
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f) assertions (optional) contains the list of configuration rules associated to this parameter.
See paragraph 2.2

2.1.3 Example
The following example shows the definition of an OCP parameter named broadcast_enable
(boolean type, default value= false) inside the root

spirit:vendorExtensions/ocp:busDefinition/ocp:busDefinitionParameters section.

This parameter is also associated to specific configuration rules (defined inside the
ocp:assertions section), which are not shown here for clarity reasons.

<spirit:busDefinition xsi:schemalLocation="http://www.spiritconsortium.org/XMLSchema/SPIRIT/1.4
http://www.spiritconsortium.org/XMLSchema/SPIRIT/1.4/busDefinition.xsd"
xmlns:xsi=http://www.w3.0rg/2001/XMLSchema-instance xmlns:ocp=http://www.ocpip.org
xmlns:spirit=http://www.spiritconsortium.org/XMLSchema/SPIRIT/1.4 >
<spirit:vendor>ocpip.org</spirit:vendor>
<spirit:library>0OCP</spirit:library>
<spirit:name>0OCP2_2</spirit:name>
<spirit:version>1.0</spirit:version>
<spirit:directConnection>true</spirit:directConnection>
<spiritisAddressable>true</spirit:isAddressable>
<spirit:vendorExtensions>
<ocp:busDefinition>
<ocp:busDefinitionParameters>
<ocp:busDefinitionParameter>
<ocp:name>broadcast_enable</ocp:name>
<ocp:description>Enable the command "Broadcast". If the slave has
broadcast_enable set to false, the master must have broadcast_enable set to false.</ocp:description>
<ocp:type>boolean</ocp:type>
<ocp:value>false</ocp:value>
<ocp:assertions>

</ocp:assertions>
</ocp:busDefinitionParameter>

</ocp:busDefinitionParameters>
</ocp:busDefinition>
</spirit:vendorExtensions>
</spirit:busDefinition>

2.2 Assertions
2.2.1 Schema

The ocp:assertions section defines the list of configuration rules associated to an OCP
busDefinition parameter. Each assertion is defined with a condition on which the assertion
should be checked (defined inside ocp:guard element), and an assertion formula (defined inside
ocp:value element).

A parameter defined on an OCP buslinterface is considered as correctly configured if all
associated assertion computed values resolve to true.
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2.2.2 Description

Elements defined in an ocp:busDefinitionParameter/ocp:assertions/ocp;assertion are as follows:

a) name (mandatory) specifies the name of the parameter. The name element is of type
Name

b) displayName (optional) allows a short descriptive text to be associated with the
containing element. The displayName element is of type string.

c) description (optional) allows a textual description of the containing element. The
description element is of type string.

d) guard (optional) indicates the condition on which the assertion should be checked. This
condition is defined as a mathematical formula depending on OCP parameters. Parameter
names are indicated inside ocp:var elements. If the guard element is not defined, the
assertion should always be checked.

e) value (mandatory) indicates the formula to compute the assertion value. The assertion
value is defined as a mathematical formula depending on OCP parameters. Parameter
names are indicated inside ocp:var elements. If the value resolves to true, the assertion is
considered as verified.
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2.2.3 Example

Following assertion defined on mthreadbusy_exact parameter defines that this parameter can
only be set to true if mthreadbusy parameter is also set to true.

<ocp:busDefinitionParameter>
<ocp:name>mthreadbusy_exact</ocp:name>
<ocp:description>Define strict protocol semantics for the corresponding phase. mthreadbusy_exact can be
set to true only when mthreadbusy is true</ocp:description>
<ocp:type>boolean</ocp:type>
<ocp:value>false</ocp:value>
<ocp:assertions>
<ocp:assertion>
<ocp:name>response_cfg_mthreadbusy_exact_enable_mthreadbusy</ocp:name>
<ocp:description>mthreadbusy_exact can only be enabled if mthreadbusy is
enabled.</ocp:description>
<ocp:value><ocp:var>mthreadbusy</ocp:var>="true'</ocp:value>
</ocp:assertion>
</ocp:assertions>
</ocp:busDefinitionParameter>

The following examples defines that:
e addr_wdth assertion should only be checked if addr parameter is set to true
e the assertion formula is: addr_wdth greater than or equal to max (1,
ceiling(log(2,data_wdth-3)))

<ocp:busDefinitionParameter>
<ocp:name>addr_wdth</ocp:name>
<ocp:description>Size of MAddr</ocp:description>
<ocp:type>integer</ocp:type>
<ocp:assertions>
<ocp:assertion>
<ocp:name>request_cfg_addr_width_depends_data_wdth</ocp:name>
<ocp:description>addr_wdth defines a minimum addr_wdth value that is based on the data bus
byte width, and is defined as: min_addr_wdth = max(1, ceil(log2(data_wdth))-3)</ocp:description>
<ocp:guard><ocp:var>addr</ocp:var>='true'</ocp:guard>
<ocp:value><ocp:var>addr_wdth</ocp:var> &gt;= max((1,ceiling(spirit:log(2,<ocp:var>data_wdth</ocp:var>)) - 3))
</ocp:value>
</ocp:assertion>
</ocp:assertions>
</ocp:busDefinitionParameter>
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3. AbstractionDefinition extensions

The OCP abstractionDefinition extensions are defined in the spirit:vendorExtensions section of
an IP-XACT logical port. These extensions enable to define a configurable presence of this
logical port on an OCP interface (inside the ocp:port/ocp:logicalPort/ocp:portPresence element)
or a configurable width (inside the ocp:port/ocp:logicalPort/ocp:portWidth element), which are
depending on OCP parameter values.

3.1 Schema
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3.2 Description

The OCP abstractionDefinition port extensions, contained in a root ocp:port element, are defined
as follows:

a) logicalPort (mandatory) which contains 2 sub-elements: portWidth (optional) and
portPresence (mandatory). These 2 elements are used to defined a configurable presence
and width of the logical port, using formulas similary as for the parameter assertions

b) qualifier (optional) which contains a unique isEndianType element (boolean type),
indicates that the physical port mapped to this logical port is defining the interface
endianness value.

3.3 Example

Following example shows the definition of MAddr logical port, which is also associated to OCP
extensions. These extensions define that:
e The physical port mapped to MAddr logical port should have a width equal to the
maddr_wdth parameter value
e MAddr logical port should only be used on an OCP interface if addr parameter value is
set to true
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<spirit:port>
<spirit:logicalName>MAddr</spirit:logicalName>
<spirit:description>The Transfer address, MAddr specifies the slave-dependent address of the resource
targeted by the current transfer. To configure this field into the OCP, use the addr parameter. To configure the width
of this field, use the addr_wdth parameter. MAddr is a byte address that must be aligned to the OCP word size
(data_wdth). data_wdth defines a minimum addr_wdth value that is based on the data bus byte width, and is defined
as: min_addr_wdth = max(1, ceil(log2(data_wdth))-3)
If the OCP word size is larger than a single byte, the aggregate is addressed at the OCP word-aligned address and
the lowest order address bits are hardwired to 0. If the OCP word size is not a power-of-2, the address is the same as
it would be for an OCP interface with a word size equal to the next larger power-of-2.
</spirit:description>
<spirit:wire>
<spirit:qualifier>
<spiritisAddress>true</spirit:isAddress>
</spirit:qualifier>
<spirit:onMaster>
<spirit:presence>optional</spirit:presence>
<spirit:direction>out</spirit:direction>
</spirit:onMaster>
<spirit:onSlave>
<spirit:presence>optional</spirit:presence>
<spirit:direction>in</spirit:direction>
</spirit:onSlave>
<spirit:defaultValue>0</spirit:defaultValue>
</spirit:wire>
<spirit:vendorExtensions>
<ocp:port>
<ocp:logicalPort>
<ocp:portwWidth>
<ocp:var>addr_wdth</ocp:var>
</ocp:portwWidth>
<ocp:portPresence>
<ocp:var>addr</ocp:var>='true'
</ocp:portPresence>
</ocp:logicalPort>
</ocp:port>
</spirit:vendorExtensions>
</spirit:port>
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4. OCP component example

ocpip.org_ OCP_OCP_component_correct_configuration_1.0.xml example contains the
definition of an OCP component, defined with one OCP interface. This interface is defined with
a standard IP-XACT mapping between the physical ports of the component and the logical ports
defined on the OCP abstractionDefinition.

In addition, the interface is associated with a list of OCP parameters, whose values match with
the OCP signals present on the OCP interface. If you apply the verification checkers on the
interface, they confirm that the interface configuration is correct, according to the rules defined
in the OCP abstractionDefinition and busDefinition.

See ocpip.org_OCP_OCP_component_correct_configuration_1.0.xml file for more details on
how the interface is defined and configured.
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5. Interface Configuration Checker

OCP Interface Configuration Checker is based on Vendor Extensions defined in sections above.
It uses xslt transforms in 1.0 style sheet to support most of the tools.

The Interface configuration checker checks each OCP interface checker with following VLNV (
ocpip.org , OCP , OCP2_2, 1.0) for bus Type and ( ocpip.org , OCP ,0CP2 2 RTL, 1.0) for
abstraction Type.

The usage of the checker would vary depending on XSLT processor used. Sample usage of the
checker with AltovaXML is shown below.

AltovaXML /xsltl OCPChecker IEEE1685.xsl /in
ocpip.org_OCP_OCP_component_incorrect_configuration_1.0.xml

Interface OCP_master_busIF_correct_configuration
Port width constraint is not verified for port MData
Port width constraint is not verified for port SData
Port presence constraint is not verified for port MReset n

In above example data_wdth parameter is set to 63 and hence port width constraint for MData &
SData port has failed since those 64 bit physical data ports.

mreset parameter is set to false hence MReset_n presence as component interface is not

justified.

For correct configuration no messages would appear.
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