THL'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
written for publication in a law journal and (2) is not binding
precedent of the Board.
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ON BRI EF

Bef ore HAI RSTON, KRASS, and GROSS, Adninistrative Patent Judges.

GROSS, Adnini strative Patent Judge.

DECI SI ON ON APPEAL

This is a decision on appeal fromthe exam ner's final
rejection of clainms 1 and 3 through 43, which are all of the
clainms pending in this application. |In the Exam ner's Answer,
t he exam ner objected to clains 18, 19, 32 through 34, and 41
t hrough 43 as bei ng dependent upon rejected base clainms. Wth

the Reply Brief filed on October 2, 1995, clains 18, 19, 32

1 Application for patent filed Decenber 30, 1993
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t hrough 34, and 41 through 43 were anmended to overcone the
objection. In the Supplenental Exam ner's Answer, nailed

COct ober

3, 1995, the exam ner allowed clains 18, 19, 32 through 34,
and 41 through 43. Accordingly, the clainms which remain
before us on appeal are clains 1, 3 through 17, 20 through 31,
and 35 through 40.

The appel lants' invention relates to achi eving nmaxi mum
t hroughput of dependent operations in a pipelined
m croprocessor. More specifically, a designation |ocation
designator of a result of one instruction is conpared to
stored source operand | ocation designhators of dependent
instructions. Wen a match is found, a dependent instruction
i s dispatched for execution, thereby maxim zing the efficiency
in which the processor determnes the availability of the
source operands and provides themto the execution unit
executing the dependent instruction. Caim1lis illustrative
of the clained invention, and it reads as foll ows:

1. In a processor having at | east one execution unit
for executing a plurality of instructions to thereby generate
execution results, each instruction specifying an opcode and
bei ng associated with at | east one source operand | ocation

designator indicating a storage |ocation of a source operand

2



Appeal No. 97-0266
Application No. 08/176, 370

of said each instruction in a storage buffer, each instruction
further associated with a destination |ocation designator
indicating a storage location in the storage buffer of the
result of the execution of said each instruction, wherein each
of at |east one dependent instruction of the plurality of
instructions is dependent upon at |east one source instruction
of the plurality of instructions such that at |east one source
operand | ocation designator of the at | east one dependent
instruction is identical to a correspondi ng destination

| ocati on designator of the at | east one source instruction,
the at | east one source operand | ocation designator of the at

| east one dependent

instruction being stored in a nenory device of the processor,
the nenory device including a content addressable nenory for
storing the source operand | ocation designators of the at

| east one dependent instruction as tags of the content
addressabl e nenory, a method for determining the availability
of a source operand of a dependent instruction for dispatch of
t he dependent instruction to an execution unit, the nethod
conprising the steps of:

receiving a first destination |ocation designator of a
first result, the first result being the result of the
execution of a first source instruction by a first execution
unit;

determining a first condition, the first condition being
whet her the received first destination |ocation designator is
identical to any of the stored source operand | ocation
designators of the at | east one dependent instruction, each
dependent instruction that satisfies the first condition
t hereby being a dependent instruction that will have at | east
one source operand avail able for dispatch of the dependent
instruction to an execution unit, wherein said determning
step conprises the step of:

associatively conparing the first destination |ocation

designator with the stored source operand | ocation designators
of the dependent instructions to determ ne which of the
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dependent instructions are dependent instructions satisfying
the first condition.

The prior art references of record relied upon by the

exam ner in rejecting the appeal ed cl ai ns are:

Murray et al. (Mirray) 5,142, 633 Aug. 25, 1992
Tran 5, 345, 569 Sep. 06,
1994

(filed Sep. 20, 1991)
Val Popescu, et al., "The Metaflow Architecture,” IEEE Mcro
(June 1991), pp. 10-13 and 63-73. (Popescu)

Clainms 1, 3 through 17, 20 through 31, and 35 through 40
stand rejected under 35 U.S.C. 8 103 as bei ng unpatentabl e
over Tran in view of Murray and Popescu. ?

Ref erence is nade to the Exam ner's Answer (Paper No. 17,
mai |l ed July 25, 1995) and the Suppl enental Exam ner's Answer
(Paper No. 19, muailed Cctober 13, 1995) for the examner's

conpl ete reasoning in support of the rejections, and to the

appel l ants' Brief (Paper No. 21, filed Cctober 2, 1995) and

2 Although the Exanminer's Answer includes the statenent of the
rejection, the statenent is not followed by an explanation nor a reference to
a prior paper which includes a conplete statenent and expl anation of the
rejection. However, we believe we understand the exam ner's position.
Further, as appellants have discussed all clained linmtations at length with
respect to the three applied references, appellants clearly have had an
opportunity to respond to the rejection, such that there has been no | ack of
due process.



Appeal No. 97-0266
Application No. 08/176, 370

Reply Brief (Paper No. 22, filed Cctober 2, 1995) for the
appel  ants' argunents thereagainst.
CPI NI ON

We have carefully considered the clains, the applied
prior art references, and the respective positions articul ated
by the appellants and the exam ner. As a consequence of our
review, we will reverse the obviousness rejection of clains 1,
3 through 17, 20 through 31, and 35 through 40.

Appel  ants make two argunents that are applicable to al

of the clainms. First, appellants assert (Brief, page 7) that

Tran utilizes the term"dispatch” to connote an

instruction being released froma decoder (Tran al so

describes this as being "issued," see colum 5, |ine

29) and sent to a queuing device for |ater

execution. The present invention utilizes the term

"di spatch™ to connote an instruction being rel eased

froma queui ng device for inmmedi ate executi on.
In response, the exam ner refers to colum 1, l|ines 18-23, of
Tran, which states that the instruction is dispatched to the
reservation station, which "may check the results bus fromthe
functional units for data returning to the reorder buffer and
on detection of the appropriate tag, can directly receive the

result for imredi ate processing." The exam ner concl udes that
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"[t]his statenent in Tran clearly states that an instruction
is 'dispatched to the functional unit for imediate
processing. "

The portion of Tran relied upon by the exam ner
(particularly colum 1, lines 18-19) refers to "the di spatched
instruction to the reservation station.” On the other hand,
claim1 reads, "dispatch of the dependent instruction to an
execution unit” and clainms 20 and 35 (the only other
i ndependent clains) read, "at |least one rowis ready for
di spatch to an execution unit." Therefore, Tran clearly uses
the term"dispatch” to connote sending to the reservation
station, whereas the clains enploy the termfor sending to an

execution unit.

However, Tran's different usage of the term "dispatch”
does not necessarily nean that Tran fails to perform
appel l ants' dispatching step. 1In fact, Tran states (colum 2,
lines 44-46) that "instructions are either being executed or
waiting in a reservation station to be executed.” Thus, Tran
inplies that the instructions are sent to the execution units
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for i nmedi ate execution, even though Tran does not use the
term"dispatch” in that particular context. Appellants focus
only on the particul ar | anguage used. Nowhere on pages 7-9 of
the Brief do appellants discuss whether the instructions in
Tran are sent fromthe reservation station (where they are
gueued after all dependencies are reconciled (colum 2, |ines
66-68)) to the execution units for imedi ate execution, as in
appel l ants' invention. Accordingly, we cannot reverse the
rejection based on the different application of the term
"di spatch.”

On the other hand, for the second argunent that pertains
to all of the clains, appellants state (Brief, page 9) that

[t] he Tran systemincludes a conpare-hit circuit

(Figure 2) for generating a conpare-hit signal in

response to a match of a respective source indicator

in the next-to-be-dispatched (e.g., issued)

instruction with the destination indicator of an

earlier stored instruction within the storage device
(ROB 22). (underlining in original)

Claim1, though, requires a conparison between "stored source
operand | ocation designators” and a "received first
destination |l ocation designator.”" Simlarly, clainms 20 and 35
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(the only other independent clains) require "a match between
the received first destination |ocation designator and a
stored source operand | ocation designator.” In other words,
whereas Tran stores the destination indicators and conpares
themw th a new source indicator, the clains call for storing
the source indicators and conparing themto newy received
destination indicators.

The exam ner responds (Answer, page 5) by pointing to
portions of colums 5 and 6 of Tran to show that Tran teaches
"“matching information fromthe output of the execution unit
(destination indicator) with the source indicator stored in
the reservation station for i medi ate execution by the
functional unit.”™ Wthin the sections noted by the exam ner,
Tran defines source address information as "identif[ying] an
address in register 24 (see FIG 1) at which information
required for execution of an instruction (such as operand) is
stored” (columm 5, |ines 55-58) and destination information as
"identif[ying] an address within register file 24 at which
results fromexecution of an instruction is to be stored after
execution of the
respective instruction" (colum 5, lines 59-63). However,
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whet her the source or destination operand designator is used
before or after it is stored is not clear fromthese
definitions. On the other hand, Tran indicates (colum 5,

lines 12-16) that "[if] a match occurs between the source

operand and the previous-stored destination operand in reorder

buffer 22 and the data is valid, then reorder buffer 22 wll
supply the data to an appropriate functional unit”
(underlining added for enphasis). Thus, as pointed out by
appel l ants, Tran stores the destination operands in the
reorder buffer and then conpares themto source operands,
contrary to the clained limtation of storing only the source
oper ands.

The exam ner further nentions (Answer, page 5) that
"Popescu shows . . . a bypass path to permt the result of an
execution (destination indicator) on one clock cycle as an
operand (source indicator) on the next cycle.” W agree that
Popescu uses such a bypass path, and that the bypass path,
viewed in a vacuum would neet the clainmed [imtation.
However, the exam ner has not even stated that it woul d have
been obvious to nodify Tran. Consequently, the exam ner's
reason for presenting Popescu is unclear. To support the

9



Appeal No. 97-0266
Application No. 08/176, 370

| egal conclusion of obviousness, the examner is required to
provi de a reason why one havi ng ordinary

skill in the pertinent art would have been led to nodify the

prior art or to conbine prior art references to arrive at the
claimed invention. Such reason nust stem from sone teaching,
suggestion or inplication in the prior art as a whole or

know edge generally available to one having ordinary skill in

the art. Uniroval., Inc. v. Rudkin-Wley, 837 F.2d 1044, 1052,

5 USPQ2d 1434, 1438 (Fed. Cr.), cert. denied, 488 U S. 825

(1988); Ashland G1l, Inc. v. Delta Resins & Refractories

lnc., 776 F.2d 281, 293, 227 USPQ 657, 664 (Fed. G r. 1985),

cert. denied, 475 U. S. 1017 (1986); ACS Hospital Systens, Inc.

v. Mntefiore Hospital, 732 F.2d 1572, 1577, 221 USPQ 929, 933

(Fed. CGr. 1984). Here the exam ner has pointed to nothing
that would indicate to one of ordinary skill in the art how or
why to nodify Tran to include such a bypass path
Accordi ngly, we cannot sustain the rejection.

Appel | ants have presented nunerous additional argunents
pertaining to individual clains or small groups of clains.
For exanpl e, appellants contend that Murray fails to disclose
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a content addressable nenory, for clains 1 and 16 (Brief, page
13), that the conbination of references fails to suggest
"setting a source valid bit corresponding to the source
operand, thereby indicating that source operand is avail abl e"
once the first

condition is met, as recited in claim4 (Brief, page 15), and

that the cited art fails to teach that the two cl ai ned source

instructions are executed within the sanme cl ock cycle of the
processor, for claim6 (Brief, page 16). However, since we
have found a defect in the rejection that is applicable to al
of the clainms, we will not address individual argunents for
each of the proposed ei ghteen groups remaining after the
exam ner's al |l owance

of claims 18, 19, 32 through 34, and 41 through 43.

CONCLUSI ON

The decision of the exam ner rejecting clains 1, 3
t hrough 17, 20 through 31, and 35 through 40 under 35 U.S.C. §
103 i s reversed.

REVERSED
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KENNETH W HAI RSTON
Adm ni strative Patent Judge

BOARD OF PATENT

ERRCL A. KRASS APPEALS
Adm ni strative Patent Judge AND
| NTERFERENCES

ANI TA PELLMAN GROSS
Adm ni strative Patent Judge
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