TH'S OPI NI ON WAS NOT' WRI TTEN FOR PUBLI CATI ON

The opinion in support of the decision being entered today (1) was
not witten for publication in a law journal and (2) is not
bi ndi ng precedent of the Board.
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KRASS, Adninistrative Patent Judge.

DECI SI ON ON APPEAL

This is a decision on appeal fromthe final rejection of
claims 1 through 3, 5 through 40 and 42 through 50. Cains 4

and 41 have been cancel ed.

! Application for patent filed February 28, 1994.
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The invention pertains to efficient processing
performance within a superscal ar m croprocessor. Mire
particularly, a nethod and apparatus are provided for allow ng
flag register renamng within a register alias table [RAT] and
for proper updating of the flag bits upon retirenent of
operations that update flag bits.

Representati ve i ndependent claim 16 is reproduced as
fol | ows:

16. A mcroprocessor conpri sing:

a bus interface unit for interfacing wth an interna
communi cati on bus;

i nstruction decode and fetch unit coupled to said bus
interface unit for decoding and supplying a current set of
instructions within a common cl ock cycle wherein instructions
of said current set of instructions read flag registers, said
current set of instructions including a given instruction and
a previous instruction wherein said previous instruction
occurs previous to said given instruction in program code
order;

an execution unit for executing instructions;

an architecturally visible register file conprising
regi sters; and

register alias logic for renamng flag registers
associated with said current set of instructions processed
wi thin said common clock cycle, said register alias logic
conpri si ng:
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(a) a nenory array for providing a plurality of
addressable entries for renamng said flag registers;

(b) array read logic coupled to said nenory array
and coupled to said logic for supplying, said instruction
decode and fetch unit for addressing said nenory array by said
flag registers and for supplying pointers to a set of physica
regi sters assigned to said flag registers;

(c) dependency logic for determining if said given
instruction of said current set of instructions reads a fl ag
regi ster that is output by said previous instruction of said
current set of instructions; and

(d) conparison |logic responsive to said dependency
logic for determining if flags of said flag regi ster read by
said given instruction are a superset of flags of said flag

regi ster output by said previous instruction of said current
set of instructions.

The exam ner relies on the follow ng reference:
Cocke et al. (Cocke) 4,992, 938 Feb. 12,

1991

Cainms 1 through 3, 5 through 40 and 42 through 50 stand
rejected under 35 U. S.C. 8 103 as unpatentabl e over Cocke.
Reference is nade to the brief and answer for the

respective positions of appellants and the exam ner.

OPI NI ON
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W will reverse the examner’s rejection of clains 1
through 3, 5 through 40 and 42 through 50 under 35 U S.C. §
103.

Turning first to independent claim16, which is
representative of clains 8, 9, 15, 22 and 40, the exam ner
points to various portions of Cocke (pages 3-5 of the answer)
as corresponding to the instant clained invention. At page 5
of the answer, the exam ner admts that Cocke does not
explicitly teach the renanming of “flag registers,” as clai ned.
However, the exam ner concludes that it woul d have been
obvious to apply Cocke’s teachings to “flag regi sters” because
Cocke teaches (colum 3, |lines 61-63) that “register renam ng
may be applied to any physical register set in the machi ne:
GPR' s, FPR s, status/control registers, etc.” and that it “is
wel I known” that status/control registers “are flag registers
which contain a plurality of dynam cally changeable flag bits
and mask bits.”

We agree that Cocke fails to teach the renam ng of “flag
regi sters,” as clainmed, but we disagree with the exam ner that
it would have been obvious, within the neaning of 35 U S.C. §
103, to apply the teachings of Cocke to flag registers.
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As argued by appellants, at pages 28 et seq. of the
brief, persuasively, in our view, the flag register of the
i nstant cl ainmed invention can be partially updated by any
particular instruction. There is no partial updating of the
status/control registers in Cocke, even if we assune,
arguendo, that the status/control registers may be flag
regi sters.

One might argue that the instant claimlanguage of claim
16, for exanple, does not require the partial updating relied
on by appellants. However, while the claimdoes not
specifically recite a “partial updating,” it is clear fromthe
i nstant specification and the instant clai mlanguage that such
partial updating is nade possible by the clainmed nenory array
whi ch renanes the flag register information output from each
instruction to a physical register. Since the flag register
may be partially updated, the flag register as output by a
previous instruction may or may not provide the entire set of
source flag information required for a subsequent instruction.
This is the case when the given or subsequent instruction

requires a “superset” of the flags of the flag register that
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are output by the previous instruction. The clained
“conparison logic..for determning if flags...read by said
given instruction are a superset of flags of said flag

regi ster output by said previous instruction...” inherently
allows for a partial updating because when a subsequent
instruction requires a “superset” of the flags of the flag
regi ster that are output by the previous instruction, this can
only arise when registers can be partially updated [see page
28 of the brief and page 87 of the specification]. As argued
by appellants (page 29 of the brief), “[without the ability
to allow partial register updating, the ordinary practitioner
vi ew ng Cocke’s renam ng system woul d have no notivation to
check for ‘superset’ conditions, as clained.”

Moreover, we also agree with appellants that even if we
assunmed that the registers of Cocke can be partially updated,
“Cocke provides absolutely no circuitry nor does Cocke provide
any method by which to process the special conditions required
to performpartial register updates” [brief-page 31].

Turning to claims 1 through 3 and 48, these clains al so
require the partial register updating capability discussed
supra because they recite an array read neans that supplies
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t he physical register provided that “said | ogical source
regi ster does not require, as a source of data, a superset of
said set of flag bits updated by said first instruction.”

The exam ner’s counter (page 12 of the answer) that it is
“old and well known” that the “status/control registers in any
conventional conputer system nust have the ability to provide
partial update by given instruction” is unconvincing since the
exam ner has offered no evidence of the fact he/she is relying
on. Moreover, there is no evidence in Cocke of any particul ar
means or nethod for perform ng such a partial register update.
Further, the exam ner contends that Cocke teaches a conparison
means for “determning if an input tag for a given instruction
is a superset of previous instruction” [answer-page 13] but
the exam ner is not very specific as to where such a teaching
can be found in Cocke, pointing, very broadly, to colums *“2-
4, colum 5...colums 9-15.” Furthernore, the “tags” of Cocke
appear to be no nore than register names whereas the flags and
flag registers of the instant clainmed invention are contro
bits used to indicate the results of certain operations and

processor conditions.
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Claims 5 through 7, 11 through 14, 18 through 21, 24
through 27, 43 and 50 will stand with the clains from which
t hey depend. Accordingly, we also reverse the rejection of
these clains under 35 U S.C. 8§ 103 as unpatentabl e over Cocke.

W turn to clainms 28, 29, 32, 33, 36, 37 and 44. These
clainms recite both static and dynam c flag masks wherein both
masks are used for updating flag bits when an instruction
retires. W find absolutely no teaching or suggestion of the
subject matter of these clains in Cocke. Apparently, neither
does the exam ner because, while admtting that Cocke fails to
show the use of a static or dynamc flag (answer-page 10), the
exam ner finds that it would have been obvious to “inplenent a
status/control register renamng systemwth static and
dynam c flag masks...since [the reference] suggested that the
regi ster renamng can be applied to any type of
regi sters...use of the static and dynamc flags is not a
pat ent abl e di stinction, but rather an engi neering choice.”

Clearly, the exam ner has no basis for calling the static
and dynam c flag masks “an engi neering choice” since these
masks are recited as having very specific functions and the
exam ner has pointed to nothing in the prior art exhibiting
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those functions. Further, there is no teaching in Cocke that
the “status/control” registers are “flag registers,” as

cl ai mred and now, the exam ner is apparently contendi ng not
only that the recited status/control registers of Cocke are
equi valent to the claimed flag registers but also that it
woul d have been obvious to enploy static and dynam c fl ag
masks, as clainmed. Cearly, the exam ner is enploying

I nper m ssi bl e hindsight in constructing this rejection and we
will not sustain such a rejection. Neither will we sustain
the rejection of clains 30, 31, 34, 35, 38, 39 and 45 through
47 under 35 U.S.C. 8 103 since these clains depend from cl ai ns

28, 32, 36 and 44.
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The exam ner’s decision is reversed.

REVERSED

STUART N. HECKER
Adm ni strative Patent Judge

ERROL A. KRASS )
Adm ni strative Patent Judge )

)

)

)

) BOARD OF PATENT
M CHAEL R. FLEM NG ) APPEALS
Adm ni strative Patent Judge ) AND

) | NTERFERENCES

)

)

)

)

)

bae
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Ant hony C. Murabito

Bl akel y, Sokol of f, Tayl or and Zaf nan
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