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DECI SI ON ON APPEAL

This is a decision on appeal fromthe final rejec-
tion of clains 13 through 20, all of the clains pending in the
application. Cdains 1 through 12 have been cancel | ed.

The invention relates to a nmethod and apparatus for
patching a program where the programis fixed in a read-only
menory. In particular, Appellants' invention is directed to
t he probl em of patching portions of the programthat are
execut ed nonsequentially in that they nay be interrupted by an
interrupt processing routine. Appellants' invention provides
for saving the patching context during the execution of an
interrupt processing routine and for restoring the patching
context at the term nation of the execution of the interrup-
tion processing routine.

| ndependent claim 13 is reproduced as foll ows:

13. An electronic conputing apparatus conpri sing:

(a) a data bus;

(b) an address bus;
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(c) a read-only nenory connected for providing to
the data bus, under control of a read-only nenory address on
t he address bus, an instruction held in the read-only nenory
at a location designated by the read-only nenory address, said
read-only nmenory having a plurality of locations that hold a
plurality of programinstructions, said plurality of program
i nstructions

collectively conprising a programincluding a plurality of
i nterrupt processing routines;

(d) a processor, connected to said data bus and said
address bus, that executes the programinstructions;

(e) address control neans responsive to the program
i nstructions executed by the processor for providing to the
address bus the read-only nenory addresses of said plurality
of locations holding the programinstructions to be executed
by the processor;

(f) a patch information nmenory for holding a plural-
ity of patch instructions representing a plurality of nodifi-
cations to execution of the program by the processor, said
patch informa- tion nenory connected for providing to the data
bus, under control of a patch nenory address on the address
bus, a patch instruction held in the patch information nmenory
at a location designated by the patch nenory address on the
addr ess bus;

(g) switching neans including a first switching
means nenory, the switching nmeans for providing to the address
bus, under the control of first control data held in the first
swi tching neans nenory, a patch nenory address of a first
plurality of patch instructions in said patch information
menory in place of a read-only nenory address of instructions
of a first bug portion of the program such that the first
plurality of patch instructions are provided to the processor
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for execution in place of the instructions of the first bug
portion, whereby said first plurality of patch instructions
are executed by the processor in place of the instructions of
the first bug portion, said swtching nmeans further including

i) a second swi tching neans nenory;

i1) nmeans for noving, during execution of one

of

said plurality of interrupt processing routines by
t he

processor, the first control data into the second

swi tching neans nenory, and for thereafter storing

second control data into said first sw tching neans

menory and such that, during said one of said plu-
rality

of interrupt processing routines, the swtching
nmeans

provi des to the address bus, under the control of
sai d

second control data held in the first sw tching
nmeans

menory, a patch nenory address of a second plurality
of

patch instructions in said patch information nmenory
in

pl ace of a read-only nenory address of instructions
of

a second bug portion of the program such that the

second plurality of patch instructions are provided

to the processor for execution in place of the

i nstructions of the second bug portion, whereby,

during said one of said plurality of interrupt

processing routines, said second plurality of patch

instructions are executed by the processor in place
of the instructions of said second bug portion; and
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i1i) nmeans for restoring, at a term nation of
execution of said one of said plurality of interrupt
processing routines by the processor, the first
control
data held in the second switching neans nmenory into
the first switching neans nenory

wherein said first control data includes a first portion which
consists of the read-only nenory address of the first bug
portion and a second portion which consists of the patch
menory address of the first plurality of patch instructions,
and wherein the second control data includes a first portion
whi ch consists of the read-only nenory address of the second
bug portion and a second portion which consists of the patch
menory address of the second plurality of patch instruc-
tions.

The references relied on by the Exam ner are as

fol |l ows:

Fairchild et al. (Fairchild) 4,296, 470 Cct. 20,
1981

C arke 0, 458, 559 Nov. 27,
1991

(Eur opean Patent Application)

Clainms 13 through 20 stand rejected under 35 U S. C

8 103 as being unpatentable over Cl arke and Fairchild.
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Rat her than repeat the argunents of Appellants or
the Exam ner, we nake reference to the briefs? and the answer

for the details thereof.

OPI NI ON

After a careful review of the evidence before us,
we agree with the Exami ner that clainms 13 through 15 and 17
through 20 are properly rejected under 35 U S.C. 8 103. Thus,
we will sustain the rejection of these clains but we wll
reverse the rejection of claim 16 on appeal for the reasons
set forth infra.

At the outset, we note that Appellants state on page
4 of the brief that clainms 13 through 15 and 18 through 20
stand or fall together and claim 16 stands by itself. W
note that Appellants argue clains 13 through 15 and 18 through

20 as a single group and claim 16 separately in the brief.

2 Appel lants filed an appeal brief on January 2, 1997.
Appel lants filed a reply brief on May 7, 1997. The Exam ner
mai | ed a conmuni cation on May 21, 1997 stating that the reply
bri ef has been entered and consi dered but no further response
by the Exam ner is deened necessary.
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37 CFR 8 1.192(c)(7) (July 1, 1995) as anended at

60 Fed. Reg. 14518 (March 17, 1995), which was controlling at
the tinme of Appellants' filing the brief, states:

For each ground of rejection which appel -

| ant contests and which applies to a group
of two or nore clains, the Board shal
select a single claimfromthe group and
shal | decide the appeal as to the ground of
rejection on the basis of that claimalone
unl ess a statenent is included that the
clains of the group do not stand or fal
together and, in the argunent under para-
graph (c)(8) of this section, appellant
expl ains why the clains of the group are
believed to be separately patentable.
Merely pointing out differences in what the
clainms cover is not an argunent as to why
the clains are separately patentable.

W will, thereby, consider Appellants' clainms 13
t hrough 15 and 18 through 20 as a single group as standing or
falling together and we will treat claim1l3 as a representa-
tive claimof that group. |In addition, we wll consider
Appel l ants' claim 16 separately.

On pages 3 and 4 of the Exami ner's answer, the

Exam ner argues that C arke discloses all the features of
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Appel l ants' invention as set forth in claim 13 except for
storing the first control data fromthe first sw tching neans
menory into the second switching means nenory and restoring

means for restoring

first control data back into the first sw tching nmeans nenory.
The Exam ner relies on Fairchild for disclosing this feature.
In particular, on page 4 of the answer, the Exam ner states
that Fairchild shows that the address of an instruction ad-
dress register (1AR)(24) is transferred into a storage address
register (SAR)(26) for the purposes of addressing the instruc-
tion in the main storage unit (21) to be executed. The Exam
iner further points out that when an interrupt occurs, the
contents of the I|AR 24 are saved in an interrupt link regis-
ter (ILR)(170) and when the interrupt routine is finished, the
contents of ILR 170 are transferred back into the SAR  The
Exam ner points to Fairchild, colum 2, lines 31 through 46

colum 3, lines 52 through 62; and columm 8, line 66, through
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colum 9, line 59. The Exam ner argues that it would have
been obvious to one of ordinary skill in the art to nodify the
Cl arke patch systemto use the Fairchild system of handling
interrupt routines so that a noving neans for storing the
first control data fromthe first switching neans nenory into
t he second switching neans nmenory and restoring the neans for
restoring the first control data back into the first swtching

means nenory i s acconplished.

Appel | ants argue on pages 5 through 7 of the brief
that incorporating the Fairchild teaching into the O arke
system
woul d not yield Appellants' clainmed invention. |[In particular,
Appel I ants argue that Appellants' claim13 recites "control
data" and this is not the sane as what is held in Fairchild's
instruction link register.

W note that Appellants' claim 13 recites "neans for

nmovi ng, during execution of one of said plurality of interrupt
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processing routines by the processor, the first control data
into the second switching nmeans nenory." Furthernore, Appel-
lants' claim 13 recites a switching neans under the control of
first control data held in the first sw tching nmeans nenory.
Fairchild teaches in colum 8, |line 66, through
colum 9, line 9, that when an interrupt occurs, the contents
of AR 24 together with paging information stored in page
| at ches 162 and arithnmetic and logic unit (ALU) status bits of
ALU status | atches 120, 122 and 124 are saved into |ILR 170.
We find that the information stored into ILR 170 neets Appel -
lants' clainmed | anguage "control data" and thereby reads on

Appel lants' limtations recited in claim13.

Appel l ants al so argue that it is not clear what
woul d notivate one skilled in the art to incorporate the
Fairchild link registers into the COarke system |In particu-
| ar, Appellants
point out that Fairchild discloses a pre-fetch processor and

that C arke does not disclose a pre-fetch processor and, at
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best, if one skilled in the art were considering nodifying
Clarke in view of Fairchild, he would be led to wholly incor-
porate Fairchild' s pre-fetch nechanism including link regis-
ters and link latch circuits, so that the O arke processor
could efficiently execute instructions in a pipeline fashion.
The Federal Circuit states that "[t]he nere fact
that the prior art may be nodified in the manner suggested by
t he Exam ner does not neke the nodification obvious unless the
prior art suggested the desirability of the nodification.” In
re Fritch, 972 F.2d 1260, 1266 n. 14, 23 USPQ2d 1780, 1783-84
n.14 (Fed. CGr. 1992), citing In re Gordon, 733 F.2d 900, 902,
221 USPQ 1125, 1127 (Fed. Gr. 1984). The Federal Circuit
reasons in Para-Ordnance Mg. Inc. v. SGS Inporters Int'l
Inc., 73 F.3d 1085, 1088-89, 37 USPQRd 1237, 1239-40 (Fed.
Cr. 1995), cert. denied, 519 U S. 822 (1996), that for the
determ nati on of obviousness, the court nust answer whet her

one of ordinary skill

in the art who sets out to solve the problemand who had

before himin his workshop the prior art, would have been
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reasonably expected to use the solution that is clained by the
Appel | ant s.

We agree with the Appellants that Fairchild does
teach the concept of pipeline processors. However, we al so
find that Fairchild teaches another concept, --- the use of
| ARs to store control data when an interrupt occurs so that
the processor may start exactly where it was before it was
interrupted. W find that this concept woul d have suggested
to those skilled in the art to use it as a solution in the
Cl arke systemso that the C arke systemw ||l be able to return
to the patch program whenever an interrupt occurs. Therefore,
we find that Fairchild would have suggested the desirability
of nodifying the Carke systemso that the C arke system woul d
be able to process patch prograns even when an interrupt
routine occurs. Therefore, we wll sustain the Exam ner's
rejection of clainms 13 through 15 and 17 through 20 under 35
U S . C 8§ 103 as being unpatentable over Carke and Fairchild.

On pages 8 and 9 of the brief, Appellants argue that
neither Fairchild nor C arke suggests conparing neans that

conpares addresses on the address bar, the first portion of
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whi chever of said first and second control data is in the
first switching means nenory. Appellants argue that claim 16
recites an "interrupt signal generating neans for generating
an interrupt to said processor to cause the processor to
execute a patch processing interrupt routine.” Appellants
argue that nothing is either disclosed or suggested by d arke
or Fairchild of an interrupt signal generating neans for
generating an interrupt to said processor to cause the process
to execute a patch processing routine.

We note that the Exam ner has not responded to
Appel l ants' argunment in the Exam ner's answer. Upon our
review of Clarke and Fairchild, we fail to find any teaching
or suggestion of this [imtation. Therefore, we wll not
sustain the Examiner's rejection of claim16 under 35 U S.C. 8§
103.

In view of the foregoing, the decision of the Exam
iner rejecting clainms 13 through 15 and 17 through 20 under 35
US C 8 103 is affirned; however, the decision of the Exam

iner rejecting claim16 under 35 U.S.C. 8 103 is reversed.
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No tinme period for taking any subsequent action in

con- nection with this appeal may be extended under 37 CFR 8

1.136(a).
AFFI RVED- | N- PART
JAMES D. THOVAS )
Adm ni strative Patent Judge )
)
)
)  BOARD OF
PATENT
KENNETH W HAI RSTON ) APPEALS AND
Adm ni strative Patent Judge ) | NTERFER-
ENCES
)
)
)
M CHAEL R FLEM NG )
Adm ni strative Patent Judge )
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Al an S. Hodes

Li mhach & Li nbach

2001 Ferry Buil ding

San Francisco, CA 94111
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