CLAIMS

‘What is claimed is:

1. A method comprising:
modeling a system block of a system-on-chip (SoC) in é computér-implemented
untimed functional model at an untimed functional level;
generating a computer-implemented transaction level (TLYmodel of the system
odel;
A) model of the system block

block at a transaction level (TL) using the untimed functional
generating a computer-implemented cycle accurate
at a cycle accurate (CA) level using the TL model; and
verifying functionality of the SoC by operating’a processor to execute a software

program using at least one of the TL model and thg’CA model.

2. The method of claim 1, wherein the untimed finctional model is implemented in a

programming language selected from the grbup consisting of C, and C++,

3. The method of claim 1, wherein the T/ model is a loosely timed (LT) model.

4. The method of claim 1, wherein thé TL model is an approximately timed (AT) model.

5 The melhod of claim 1; wherefn generating the TL model includes:

retrieving data frory'the untimed functional model;

7. The mréthod of claim 6, wherein generating the CA model includes encapsulating the TL

mofel in a transactor module configured to communicate with the wrapper logic module

nd a CA bus.
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10.

11,

12,

13,

A method of transmitting data, the method comprising:
modeling at least one system block of a system-on-chip (SoC) at an untimed
functional level in first and second uﬁtimed functional models;
generating first and second transaction level (TL) models of the at Ieast gxe system
block at a transaction level (TL) using the first and second untimed functions
respectively;
generating first and second cycle accurate (CA) models at a cyclé aceurate (CA)

level using the first and second TL models, respectively;
the first CA model;

transmitting the data from the first CA model to the segond CA model via a CA bus;

transmitting data from the first untimed functional model

and
transmitting the data from the secand CA model 10 the second untimed fonctional

model,

The method of claim 8§ wherein the first and second untimed functional models are

implemented in a programming language selegted from the group consisting of C and C++,

The method of claim 8, wherein generating the first TL mode] includes:
retrieving the data from the firgt untimed functional model;
encapsulating the data in a géneric payload (GP); and

creating a transaction object from the generic payload.

The method of claim 10, wiérein generating the first CA model includes encapsulating the
first TL model in a first ffansactor module configured to communicate with the first TL

module and the CA bys,

The method of cldim 11, wherein transmitting data from the first untimed functional model

to the first CA/model includes:
ing the transaction object from the first TL module to the first transactor

moduleyand
retrieving a payload comprising the data at the first transactor module,

e method of claim 12, wherein transmitting the data via the bus comprises driving the

payload onto the CA bus.
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14.

15.

16.

17.

18.

19.

The method of claim 13, wherein transmitting the data from the second CA model to the
second untimed functional model includes:
retrieving the payload at a second transactor module of the second CA mo
sending the payload to the second TL model;
refrieving the data in the payload from a memory using an address spgcified by the
payload; and
storing the data in the second untimed functional model.

A computer readable storage medium having instructions stored thereon, the instructions

when executed by a processor causing the processor to perfornyihe operations of:

modeling a system block of a system-on-chip (SoC) i an untimed finctional model
at an uniimed functional level;

generating a transaction level (TL) model of th¢ system block at a transaction level

(TL) using the untimed functional model; and

. generating a cycle accurate (CA) model 4f the system block at a cycle accurate (CA)

level using the TL model.

The computer readable storage medium 4f claim 15, wherein the TL model is a loosely

timed (LT) model.

The computer readable storage medinm of claim 15, wherein the TL model is an

approximately timed (AT) mefel.

The computer readable spérage medium of claim 17, wherein generating the TL model

includes:
retrieving ddfa from the untimed functional model;

encapsujdting the data into a generié payload (GP); and

creatifg a transaction object from the generic payload at the ransaction level.

uter readable storage medium of claim 17, wherein generating the TL model
inclugés encapsulating the untimed functional model in a wrapper logic module configured

to snodify an interface between the untimed functional model and an external memory

nodule.
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20.

21,

The computer readable storage medium of claim 19, wherein generating the cycle accurat
(CA) model includes encapsulating the TL model in a transactor module configured to

communicate with the wrapper logic module and a CA bus,

A method comprising:
generating a transaction level (TL) model of a system block of a system-on-chip
{SoC) at a transaction level (TL);
generating an untimed functional model of the system block at dn untimed
functional level, the untimed fimctional model configured to be invgked by the TL model;
and
generating a cycle accurate (CA) model of the system/block at a cycle accurate (CA)

level using the TL model.




CLAIMS

1. A method comprising: modeling a system block of a system-on-chip (SoC}) in a
computer-implemented untimed functional model at an untimed functional level; generating
a computer-implemented transaction level (TL) model of the system block at a transaction
level (TL) by reusing the untimed functional model, wherein generating the TL model
includes encapsulating the untimed functional model in a wrapper logic module configured
to modify an interface between the untimed functional model and an external memory
module; generating a computer-implemented cycle accurate (CA) model of the system block
at a cycle accurate (CA} level by directly reusing the TL model, wherein the CA level has
cycle accuracy at SoC signal level using signal-level timing granularity of the SoC, and
wherein generating the CA model includes encapsulating the TL model in a transactor
module configured to communicate with the wrapper logic module and a CA bus; and
verifying functionality of the SoC by operating a processor to execute a software program
using at least one of the TL model and the CA model.

2. The method of claim 1, wherein the untimed functional model is implemented in a

programming language selected from the group consisting of C, and C++.
3. The method of claim 1, wherein the TL model is a loosely timed (LT) model.
4. The method of claim 1, wherein the TL model is an approximately timed (AT) model.

5. The method of claim 1, wherein generating the TL model includes: retrieving data from
the untimed functional model; encapsulating the data into a generic payload (GP); and
creating a transaction object from the generic payload at the transaction level.

6. A method of transmitting data, the method comprising: modeling at least one system block
of a system-on-chip (SoC) at an untimed functional level in first and second untimed
functional models; generating first and second transaction level (TL) models of the at least
one system block at a transaction level ({TL) by reusing the first and second untimed
functional models, respectively; generating first and second cycle accurate (CA) models at a
cycle accurate (CA) level by reusing the first and second TL models, respectively;
transmitting data from the first untimed functional model to the first CA model; transmitting
the data from the first CA model to the second CA model via a CA bus, wherein the CA bus
is at SoC signal level and at a signal-level timing granularity of the SoC; and transmitting
the data from the second CA model to the second untimed functional model.
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7. The method of claim 6, wherein generating the first TL model includes: retrieving the data
from the first untimed functional model; encapsulating the data in a generic payload (GP);
and creating a transaction object from the generic payload.

8. The method of claim 7, wherein generating the first CA model includes encapsulating the
first TL model in a first transactor module configured to communicate with the first TL
module and the CA bus.

9. The method of claim 8, wherein transmitting data from the first untimed functional model
to the first CA model includes: sending the transaction object from the first TL module to the
first transactor module; and retrieving a payload comprising the data at the first transactor

module.

10. The method of claim 9, wherein transmitting the data via the bus comprises driving the

payload onto the CA bus.

11. The method of claim 10, wherein transmitting the data from the second CA model to the
second untimed functional model includes: retrieving the payload at a second transactor
module of the second CA model; sending the payload to the second TL model; retrieving the
data in the payload from a memory using an address specified by the payload; and storing
the data in the second untimed functional model.

12. The method of claim 6, wherein transmitting the data from the first untimed functional
model to the first CA model includes transmitting the data from the first untimed functional
model to the first TL model and transmitting the data from the first TL model to the first CA
model, and wherein transmitting the data from the second CA model to the second untimed
functional model includes transmitting the data from the second CA model to the second TL
model and transmitting the data from the second TL model to the second untimed functional

model.

13. A non-transitory computer readable storage medium having instructions stored thereon,
the instructions when executed by a processor causing the processor to perform the
operations of: modeling a system block of a system-on-chip {(SoC) in an untimed functional
model at an untimed functional level; generating a transaction level (TL) model of the
system block at a transaction level (TL) by reusing the untimed functional model, wherein
generating the TL model includes encapsulating the untimed functional model in a wrapper
logic module configured to modify an interface between the untimed functional model and
an external memory module; and generating a cycle accurate (CA) model of the system

24




block at a cycle accurate (CA) level by directly reusing the TL model, wherein the CA level
has cycle accuracy at SoC signal level using signal-level timing granularity of the SoC, and
wherein generating the cycle accurate (CA) model includes encapsulating the TL model in a
transactor module configured to communicate with the wrapper logic module and a CA bus.

14. The computer readable storage medium of claim 13, wherein the TL model is a loosely
timed (LT) model.

15. The computer readable storage medium of claim 13, wherein the TL model is an

approximately timed (AT) model.

16. The computer readable storage medium of claim 15, wherein generating the TL model
includes: retrieving data from the untimed functional model; encapsulating the data into a
generic payload (GP); and creating a transaction object from the generic payload at the

transaction level.
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