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<chrec:whenValue>
Fixed
</chrec:whenvValue>
</chrec:dependentParameter>
</chrec:optionalPorts>

<chrec:corelInterface>

In the above example, the ports that are described in this
core interface will be present in the core only if the value
of the parameter CSETDataType is equal to Fixed meaning
that the user wants a fixed point implementation of the core.
The ability to dynamically determine the presence of a port is
essential to interfacing cores.

B. Signal Dependencies

Signal dependencies are part of the basis of timing infor-
mation that must be included in a port’s interface information.
A particular port may be synchronously or asynchronously
dependent on another signal. For example, the data on a port
may only be valid when another signal has a particular value
or data may need to be introduced to a port only when a
related signal is asserted. For a port called DIN, dependency
information is represented in XML as shown below:

<chrec:synchronousDependency>

<chrec:clockName chrec:active="rising">
CLK
</chrec:clockName>
<chrec:dependentSignal chrec:active="high">ND

</chrec:dependentSignal>
</chrec:synchronousDependency>

In the above example the data signal DIN is valid only when
the control signal ND is high and when the clock signal CLK is
on its rising edge. The ability to represent inter-dependencies
between signals is important when these interfaces are to
be connected dynamically by a compiler or another design
environment.

C. Port Grouping

The schema groups ports in XML according to a basic
classification system. Ports are grouped in this way to enable
tools and compilers to deduce basic information about the
function of a port simply because of its grouping. For example,
all clock ports are listed in a clocks group. This enables a tool
to search only one section to find a port with the needed clock
properties instead of having to search and test every port. The
schema classifies ports as shown in the following example.

<chrec:coreInterface>

<chrec:name>main</chrec:name>
<chrec:clocks></chrec:clocks>
<chrec:resets></chrec:resets>
<chrec:controlSignals></chrec:controlSignals>
<chrec:dataSignals>
<chrec:data></chrec:data>
<chrec:address></chrec:address>

</chrec:dataSignals>
</chrec:corelnterface>

As seen in the example, ports are classified as clocks, resets,
control, or data. Further, a data signal may be classified as data
or address. This classification of ports groups the ports in all
interfaces. This simple classification, allows a tool to infer

properties about interfaces that need not be explicitly listed
in XML. For example, a port in the clock section does not
connect to a port listed in a reset section.

In order to be independent of pre-defined interface stan-
dards, the schema faces the challenge of representing a vast
amount of information about each port and interface on a core.
The schema addresses an initial subset of this information
by addressing optional ports, signal dependencies, and port

grouping.

VI. DATA TYPES

The types associated with ports for SoC design are bit-based
types (i.e. aggregates of bits such as std_logic_vector in
VHDL). While these types adequately represent the low-level
hardware, they do not represent the high-level type information
used within compilers. When IP cores are instanced by a high-
level compiler, raw bit-based signals do not provide enough
information. Instead, detailed high-level type information is
needed for every data signal. These types include integer types,
fixed-point types, floating point types, and other composite
types.

In addition to the need for high-level types for compilers,
this level of typing is needed to correctly connect cores at a low
level. This typing information is important when connecting
two cores that have different types on ports that must be
connected. For example, if a floating-point port on a core needs
to be connected to a fixed point port on another core, there
will need to be a data type conversion and a re-mapping of
bits from floating to fixed point. Data typing is essential to
facilitate this remapping.

Within the XML schema proposed in this work, information
for both the low-level bit-based hardware types as well as the
high-level types is needed in the IP core. The type information
would indicate the exact bit-based representation of the signal
(i.e. bitwidth of the given type including fixed point, integer,
floating point, bit, Boolean and any application-specific type).
It is also important to include support for parameterizable
types that are typically not supported in traditional compilers
(i.e. parameterizable integers, floating point, etc.).

To address this issue, the schema include elements that pro-
vide support for mapping high level and parameterizable data
types to their associated bit-based representation. For example
a customizable fixed point data type would be described in
XML as explained in Table L.

TABLE 1
XML ELEMENTS AND THEIR VALUES DESCRIBING BOTH HIGH-LEVEL
AND BIT-BASED TYPES.

Typing Information in XML

XML Element | Data

Bit Level Type Information
chrec:sourcename std_logic_vector
chrec:typeDefinition | ieee.std_logic_1164
chrec:bitWidth 16 (or param)

High Level Type Information
chrec:fixedPoint (element defines type)
chrec:fracBits 13 (or param)
chrec:bitWidth 16 (or param)
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