CLAIMS

L. A method for processing an instruction sequence that includes a barrier
instruction, a load instruction preceding the barrier instruction, and a subsequent memory
access instruction following the barrier instruction, the method comprising:

initiating the load instruction;

in response to initiating the load instruction, initiating the barrier instruction;
initiating the subsequent memory access instruction following initiating the barrier
instruction;

determining, by a processor core, that the load instruction is resolved based upon
receipt by the processor core of: an earliest of a good combined response for a read operation
corresponding to the load instruction; and data for the load instruction;

in response to the load instruction being resolved, completing the barrier
instruction;

determining whether execution of the subsequent memory access instruction is
initiated prior to completion of the barrier instruction,

if execution of the subsequent memory access instruction is not initiated prior to
completion of the barrier instruction, initiating by the processor core, in response to
determining the barrier instruction completed, execution of the subsequent memory access
instruction; and

if execution of the subsequent memory access instruction is initiated prior to
completion of the barrier instruction: in response to determining the barrier instruction not
completed, tracking of the subsequent memory access instruction with respect to
invalidation; and, discontinuing by the processor core, in response to determining the barrier
instruction completed, tracking of the subsequent memory access instruction with respect to

invalidation.

2. The method of claim 1, further comprising:

inserting, by the processor core, an entry for the load instruction into a load
reorder queue; and

marking, by the processor core, the entry in the load reorder queue as resolved in

response to determining, by the processor core, that the load instruction is resolved.
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3. The method of either of the preceding claims, wherein the subsequent memory

access instruction is a subsequent load instruction.

4. The method of any of claims 1 to 2, wherein the subsequent memory access

instruction is a subsequent store instruction.

5. The method of any of the preceding claims, further comprising the processor core
receiving the good combined response for the read operation corresponding to the load

instruction prior to receiving the data for the load instruction.

6. The method of any of claims 1 to 4, further comprising the processor core
receiving the good combined response for the read operation corresponding to the load

instruction subsequent to receiving the data for the load instruction.

7. The method of any of the preceding claims, wherein the barrier instruction

completes when all load and store instructions prior to the barrier instruction are resolved.

8. A data processing system configured to process an instruction sequence that
includes a barrier instruction, a load instruction preceding the barrier instruction, and a
subsequent memory access instruction following the barrier instruction, the data processing
system comprising;

a cache memory; and

a processor core coupled to the cache memory, the system comprising means for:
initiating the load instruction;

in response to initiating the load instruction, initiating the barrier instruction,
initiating the subsequent memory access instruction following initiating the barrier
instruction;

determining, by a processor core, that the load instruction is resolved based upon
receipt by the processor core of: an earliest of a good combined response for a read operation
corresponding to the load instruction; and data for the load instruction;

in response to the load instruction being resolved, completing the barrier

instruction;
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determining whether execution of the subsequent memory access instruction is initiated prior
to completion of the barrier instruction,

if execution of the subsequent memory access instruction is not initiated prior to
completion of the barrier instruction, initiating by the processor core, in response to
determining the barrier instruction completed, execution of the subsequent memory access
instruction; and

if execution of the subsequent memory access instruction is initiated prior to
completion of the barrier instruction: in response to determining the barrier instruction not
completed, tracking of the subsequent memory access instruction with respect to
invalidation; and,

discontinuing by the processor core, in response to determining the barrier
instruction completed, tracking of the subsequent memory access instruction with respect to

invalidation.

9. The data processing system of claim 8, wherein the system is further operable
for:
inserting an entry for the load instruction into a load reorder queue; and
marking the entry in the load reorder queue as resolved in response to

determining that the load instruction is resolved.

10. The data processing system of either of claims 8 or 9, wherein the subsequent

memory access instruction is a subsequent load instruction.

11. The data processing system of either of claims 8 or 9, wherein the subsequent

memory access instruction is a subsequent store instruction.

12. The data processing system of any of claims 8 to 11, further operable for the
processor core receiving the good combined response for the read operation corresponding

to the load instruction prior to receiving the data for the load instruction.




13. The data processing system of any of claims 8 to 11, further operable for the
processor core recetving the good combined response for the read operation corresponding

to the load instruction subsequent to receiving the data for the load instruction.

14, The data processing system of any of claims 8 to 13, further operable for the barrier
instruction completing when all load and store instructions prior to the barrier instruction are

resolved.

15, The data processing system of any of claims 8 to 14, wherein the cache memory is a

level two cache memory.

16.  The data processing system of claim 15, wherein the processor core includes a load-
store unit that includes a load reorder queue (LRQ) and LRQ operable for resolving logic,
and wherein the LRQ resolving logic is operable for:

inserting an entry for the load instruction into the LRQ; and

marking the entry in the LRQ as resolved in response to determining that the load

instruction is resolved.

17. A computer program product for processing an instruction sequence that includes a
barrier instruction, a load instruction preceding the barrier instruction, and a subsequent
memory access instruction following the barrier instruction, the computer program product
comprising:

a computer readable storage medium readable by a processing circuit and storing
instructions for execution by the processing circuit for performing a method according to any

of claims 1 to 7.

18. A computer program stored on a computer readable medium and loadable into the
internal memory of a digital computer, comprising software code portions, when said

program is run on a computer, for performing the method of any of claims 1 to 7.
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CLAIMS

1. A method for processing an instruction sequence that includes a barrier / "
instruction, a load instruction preceding the barrier instruction, and a subsequent :
access instruction following the barrier instruction, the method comprising:

determining, by a processor core, that the load instruction is resol¢ed based upon
receipt by the processor core of an earliest of a good combined response f6r a read operation
corresponding to the load instruction and data for the load instruction; /

if execution of the subsequent memory access instruct%o;& {s not initiated prior to

completion of the barrier instruction, initiating by the processor gore, in response to

determining the barrier instruction completed, execution of the’ subsequent memory access
instruction; and

if execution of the subsequent memory access instruction is initiated prior to
completion of the barrier instruction, discontinuing b the processor core, in response to
determining the barrier instruction completed, trac

instruction with respect to invalidation. /

ing of the subsequent memory access

2. The method of claim 1, furthe 'éomprising:

inserting, by the processor gore, an entry for the load instruction into a load

reorder queue; and
marking, by the procgssor core, the entry in the load reorder queue as resolved in

response to determining, by 't};é processor core, that the load instruction is resolved.

3. The metho cf,/{ either of the preceding claims, wherein the subsequent memory

access instruction is gsubsequent load instruction.

4. T of any of claims 1 to 2, wherein the subsequent memory access

%

instruction ig’a subsequent store instruction.

5. The method of any of the preceding claims, further comprising the processor
coeceiving the good combined response for the read operation corresponding to the load

ifstruction prior to receiving the data for the load instruction.
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subsequent to receiving the data for the load instruction.

7. The method of any of the preceding claims, wherein the barrier instryction

completes when all load and store instructions prior to the barrier instructi%ff are resolved.

/
/
8. A data processing system configured to process an instm@‘f/? on sequence that
includes a barrier instruction, a load instruction preceding the bar‘g,' r instruction, and a -
subsequent memory access instruction following the barrier in;%uction, the data processing
system comprising: /

a cache memory; and ) /

a processor core coupled to the cache me;f%f, the system comprising means for:
determining that the load instruction is resolved bas; d upon receipt by the processor core of
an earliest of a good combined response for a reg!f{” operation corresponding to the load
instruction and data for the load instruction; /t

if execution of the subsequent «'émory access instruction is not initiated prior to
completion of the barrier instruction, ir;ltiating by the processor core, in response to
determining the barrier instruction cf/‘gﬁipleted, execution of the subsequent memory access

instruction; and

if execution of the sdbsequent memory access instruction is initiated prior to

9. The r processing system of claim 8, wherein the system is further operable
for:
an entry for the load instruction into a load reorder queue; and
marking the entry in the load reorder queue as resolved in response to

detepfhining that the load instruction is resolved.
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10. The data processing system of either of claims 8 or 9, wherein the subseq fent
memory access instruction is a subsequent load instruction. }
11. The data processing system of either of claims 8 or 9, wherein the ubsequent

memory access instruction is a subsequent store instruction.

12. The data processing system of any of claims ¥ to 11, further operable for the
processor core receiving the good combined response for the read ﬁberation corresponding

to the load instruction prior to receiving the data for the load mstruction.

13. The data processing system of any of claims 8 to X1, further operable for the
processor core receiving the good combined response fi t the read operation corresponding
to the load instruction subsequent to receiving the d% fa for the load instruction.

/

ims 8 to 13, further operable for the barrier

14. The data processing system of any of ck
instruction completing when all load and sto ¢ instructions prior to the barrier instruction are
resolved. ‘/

/
15.  The data processing system ¢f any of claims 8 to 14, wherein the cache memory is a

level two cache memory.

16.  The data processing of claim 15, wherein the processor core includes a load-
store unit that includes o reorder queue (LRQ) and LRQ operable for resolving logic,
and wherein the LRQ logic is operable for:

insertin, 3_ entry for the load instruction into the LRQ; and

the entry in the LRQ as resolved in response to determining that the load

instruction is r¢solved.

17. Af computer program product for processing an instruction sequence that includes a
barriestruction, a load instruction preceding the barrier instruction, and a subsequent
mey ry access instruction following the barrier instruction, the computer program product

dmprising:
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a computer readable storage medium readable by a processing circuit and storing
instructions for execution by the processing circuit for performing a method aocordir;%/ﬂ{: any

of claims 1 to 7. : T #

#
18. A computer program stored on a computer readable medium and Ioad/;ff*)le into the
internal memory of a digital computer, comprising software code portions&;‘{izhen said

program is run on a computer, for performing the method of any of clai;ﬁys Ito7.
s




