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DECI SI ON ON APPEAL

This is a decision on appeal fromthe exam ner's final
rejection of clainms 20 through 23, 29, and 30, which are al
of the clains pending in this application.

Appel lants' invention relates to an integrated software
architecture that efficiently executes prograns on a highly
paral l el multiprocessor system NMore specifically, the
architecture includes a nmultithreaded operati ng system which
provides two levels of scheduling. Caim20 is illustrative
of the clained invention, and it reads as foll ows:

20. An integrated operating system programfor controlling
execution of a plurality of nmultithreaded conputer prograns in
a multiprocessor systemhaving a plurality of tightly-coupled
processors that share a common nenory and a common atom c
resource allocation nmechanism the plurality of multithreaded
conputer progranms conprising one or nore executabl e processes,
the integrated operating system program conpri Sing:

mul ti threadi ng scheduling nmeans to be executed
si mul t aneously on one or nore of the processors for
di stributively scheduling execution of executable processes;
and

user-si de scheduling neans to be conpiled with the
execut abl e processes, the user-side scheduling neans and
execut abl e processes conprising an executabl e conput er program
for scheduling the execution of other executable processes and
for exam ning one or nore work request queues stored in the
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common menory to coordi nate work requested by executing
processes with avail abl e non-executing processes, [.]?

such that both the nultithreaded scheduling neans and the
user-side scheduling nmeans utilize the comobn atom c resource
al l ocation mechanismto interrogate and nodify the one or nore
wor k request queues for each conputer programthat represents
t he nunber of executable processes that need to be executed
for that conputer program

The prior art reference of record relied upon by the
examner in rejecting the appealed clains is:

Par ki n 4,073, 005 Feb. 07, 1978

Clainms 20, 21, 23, and 29 stand rejected under 35 U S. C
§ 102(b) as being anticipated by Parkin.

Clains 22 and 30 stand rejected under 35 U S.C. § 103 as
bei ng unpat ent abl e over ParKki n.

Reference is made to the Exam ner's Answer (Paper No. 26
mai | ed August 8, 1996) for the exam ner's conplete reasoning
in support of the rejections, and to appellants' Brief (Paper
No. 25, filed May 17, 1996) for appellants' argunents

t her eagai nst .

CPI NI ON

2 W note an incorrect placement of a period in the claimand have
replaced it with a comm.
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We have carefully considered the clainms, the applied
prior art reference, and the respective positions articul ated
by appellants and the exam ner. As a consequence of our
review, we will reverse the anticipation rejection of clains
20, 21, 23, and 29 and al so the obviousness rejection of
clainms 22 and 30.

For claim 20, the examner refers (Answer, page 2) to
colum 2, lines 12-31, of Parkin for all elenents of the
claim The exam ner points to Parkin's tasks for appellants
mul tiple threads, Parkin's task list for the atom c resource
al l ocati on nmechani sm Parkin's Executive program (Exec) for
t he user-side scheduling nmeans, and to Parkin's colum 2,
lines 12-22, for the multi-threaded scheduling neans.

Appel Il ants contend (Brief, pages 7-8) that Parkin's
"tasks" are different fromappellants' "threads." The
exam ner responds (Answer, page 3) that "to the extent the
word 'nultithreading,' '"threading,' or 'thread is utilized in
applicant's [sic] claimlanguage, it refers to nothing nore
than a stream of executable instructions to be scheduled.” In

addition, the exam ner states (Answer, page 4) that "[t]here
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is no clained 'independent nature' [of the threads]" as
argued. W disagree with the exam ner.

Appel lants clearly define "thread" in the specification
(page 4, lines 1-3) as "a part of a programthat is logically

i ndependent from anot her part of the programand can therefore

be executed in parallel with other threads of the program?”

(Enphasi s added). On page 38 of the article provided by
appel lants entitled "MJLTI THREADED Processor Architectures”

(Brief, Appendix 3), reference is made to "nultiple concurrent

streans of execution, or threads, which are independent of one

another." (Enphasis added). On page 40 of the sane article,
"thread" is defined as "a statically ordered sequence of

instructions. Miltiple threads may operate concurrently

within a task or process, each with its own program counter
and | ocal state but with sone state shared by all the threads
in the process.” (Enphasis added). Although the article was
published in 1995, six years after the effective filing date
of appellants' application, page 38 explains that

"[e] xperimental nultithreaded systens have exi sted since the
1950's" and [t]he first comercial nultithreaded system was

t he Het erogeneous El enent Processor (HEP), introduced in
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1978." Thus, the term"thread" has clearly been used for

i ndependent streans of execution which can operate

concurrently, since |ong before appellants' effective filing

date. Accordingly, we cannot agree that a thread is nerely "a
sequence of instructions for execution on a processor," as
asserted by the exam ner (Answer, page 4). Therefore, we
agree with appellants that their threads are not the sane as
Parkin's tasks.

Further, appellants (Brief, page 7) contend that Parkin
does not teach a multithreadi ng scheduling neans. The
exam ner asserts (Answer, page 7) that

Parkin states that the Exec is stored at |east
partially in the nmenory of each processor.

Therefore, this portion of the Exec is also present
in menory when the processor is performng a task.
Therefore, because it is present along with the
task, and because the task is presumably performng
work for a user, the Exec is at least in part "user-
side" to the extent necessary to read upon the broad
cl ai ml anguage. Furthernore, as Parkin states that
the Exec is present in nenory of the processor al ong
with the task, it had to becone present within the
menory in some manner such as by being conpiled with
t he t asks.

Al so, the exam ner argues (Answer, page 8),
as quoted, supra., a portion of the Exec is stored
in the nenory of the processor. Therefore, another

portion of the Exec is not stored within the nmenory

6
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of the processor. Accordingly, the portion stored

in the nmenory of the processor is the "user-side"

and the portion stored outside the nenory of the

processor is the "nultithreadi ng scheduling nmeans."

Therefore, there are dual schedulers to the extent

required by the clai mlanguage.
In other words, the exam ner has arbitrarily divided Parkin's
Executive programinto two parts to neet the limtations of
bot h user-side scheduling and al so nultithreadi ng scheduling.

There is no indication in Parkin that the Executive
program has two i ndependent parts, one of which schedul es
execution of executable processes, and a second of which
conpri ses an executabl e conmputer program for scheduling
execution of other processes and for searching request queues
stored in the conmmon nenory to coordi nate work requested by
executing processes w th non-executing processes. Parkin's
statenent that the Executive programis "stored at | east
partially in the menory of each [processor]" is insufficient
to conclude that a second portion not stored in the nenory of
t he individual processor functions separately fromthe first
portion.

Appel l ants further assert (Brief, page 13) that there is

"no teaching in the Parkin invention that dual schedul er
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access to the list is available.” The examner's response is
nmerely that the two schedulers are part of the Executive
program which in turn accesses the task list. Therefore, the
two schedul ers, as parts of the Executive program access the
task list. The first problemw th such reasoning is that, as
expl ai ned above, the Executive program does not satisfy the
[imtation of two scheduling neans. Therefore, the Executive
program s access to the task list is insufficient to establish
dual schedul er access. Second, even if we were to consider

t he Executive program as having two portions, the exam ner has
not established that both portions of the program access the
task list. FromParkin (colum 2, lines 23-28), it appears
that only the portion of the Executive programwhich is stored
in the nmenory of the processor (the portion described by the
exam ner as being the user-side scheduling neans) accesses the
task list. Therefore, Parkin fails to disclose dual schedul er
access to the task list.

In summary, Parkin does not teach a multithreaded system
both nul tithreadi ng scheduling neans and al so user-side
schedul i ng nmeans, nor dual schedul er access to the task |ist.
As "[i]t is axiomatic that anticipation of a claimunder 8102

8



Appeal No. 1997-0760
Application No. 08/003, 000

can be found only if the prior art reference discloses every

elenent of the claim" |In re King, 801 F.2d 1324, 1326, 231

USPQ 136, 138 (Fed. Cr. 1986); Lindenmann Maschinenfabrik v.

Arerican Hoist and Derrick, 730 F.2d 1452, 1458, 221 USPQ 481

485 (Fed. Cir. 1984), and Parkin does not disclose every

el enment of claim 20, Parkin does not anticipate claim20 nor
its dependents, clains 21 and 23. Further, since claim?29
includes the sane limtations which have been found to be

| acking from Parkin as claim?20, Parkin does not anticipate
claim?29. Wth respect to clains 22 and 30, although the
rejection was made under 35 U.S.C. 8§ 103, since no additional
reference or notivation for nodification was applied which
m ght overcone the deficiencies described above, Parkin does
not render obvious clains 22 and 30. Therefore, we wll
reverse both the anticipation rejections and the obvi ousness

rej ections.
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CONCLUSI ON

The decision of the exam ner rejecting clains 20, 21, 23,

and 29 under 35 U.S.C. §8 102 and clains 22 and 30 under 35

US. C 8 103 is reversed.

REVERSED

JAMVES D. THOVAS
Adm ni strative Patent Judge

JOSEPH L. DI XON
Adm ni strative Patent Judge

ANl TA PELLMAN GROSS
Adm ni strative Patent Judge
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