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I, Mary K. Bolin, declare as follows:

1. I am Emeritus Professor at the University of Nebraska, Lincoln
Libraries. | have held the following positions: Professor and Catalog and Metadata
Librarian, Digital Initiatives and Special Collections Department, University of
Nebraska—Lincoln Libraries (2015-2020); Professor and Chair, Discovery and
Resource Management and Coordinator of Collection Development, University of
Nebraska, Lincoln Libraries (2004-2015); Lecturer, San José State University
School of Information: Lecturer (2008—present); Head of the Technical Services
Department, University of Idaho Library (1993-2003); promoted to Professor in
1999); Head of the Cataloging Department, University of Idaho Library (1986—
1993); promoted to Associate Professor and tenured (1991); Head of Records
Maintenance Section, Cataloging Department, University of Georgia Libraries
(1981-1986).

2. Over the course of my work as a librarian, professor, researcher,
student research supervisor, and author of numerous scholarly papers and other
publications, | have had extensive experience with cataloging records and online
library management systems built around Machine-Readable Cataloging (MARC)
standards. 1 also have substantial experience in authenticating printed documents
and establishing the date when they were accessible to ordinarily skilled

researchers.



3. Exhibit B to this declaration is a copy of my CV.

4, I have been retained by Wolf, Greenfield, & Sacks, P.C., counsel for
Petitioner Google LLC, to assess the authenticity and dates of public availability of
the documents discussed in this declaration. For this service, | am being paid my
usual hourly fee of $150.00 per hour, plus actual expenses. My compensation is
not dependent in any way upon any outcome in the above-captioned proceeding.

l. SUMMARY OF DOCUMENTS

5. The documents that | discuss in this declaration are the following:

. Document 1. Schmidt et al., “KPROC - An Instruction Systolic Architecture
for Parallel Prefix Applications,” Parallel and Distributed Computing
Practices Vol. 3, No. 2, pp. 163-178 (2000) (hereafter the “Schmidt
article™);

. Document 2. Schimmler et al., “A bit-serial floating-point unit for a
massively parallel system on a chip,” Parallel Algorithms and Applications,
Vol. 19, No. 2-3, pp. 79-95 (2004) (hereafter the “Schimmler-2004 article”);

. Document 3. Schmidt et al., “A Parallel Accelerator Architecture for
Multimedia Video Compression,” in Euro-Par’99, Lecture Notes in
Computer Science 1685, Springer Verlag, 1999, pp. 950-960 (hereafter the

“Schmidt-1999 article™);



Document 4. Schimmler et. al., “The Instruction Systolic Array —
Implementation of a Low-Cost Parallel Architecture as Add-On Board for
Personal Computers, High Performance Computing and Networking,
Lecture Notes in Computer Science 797, Springer Verlag, 1994, pp. 487—
488 (hereafter the “Schimmler-1994 article™);

Document 5. Schimmler et. al., “The Instruction Systolic Array in Image
Processing Applications,” Vision Systems: Sensors, Sensor systems, and
Components, Europto 96, pp. 136-144 (hereafter the “Schimmler-1996
article”);

Document 6. Yeh, et. al., “Parallax: An architecture for real-time physics,”
the 34" International Symposium on Computer Architecture (ISCA), 2007,
pp. 232-243 (hereafter the “Yeh-ISCAOQ7 article”);

Document 7. Yeh, et. al., “The Art of Deception: Adaptive Precision
Reduction for Area Efficient Physics Acceleration,” 40th IEEE/ACM
International Symposium on Microarchitecture (MICRO’07), 2007, pp. 394-
406 (hereafter the “Yeh-Micro07 article”);

Document 8. Burger, et. al., “Composable Multicore Chips,” in Multicore
Processors and Systems, pp. 73-109 (Springer-Verlag 2009) (hereafter the

“Burger article™);



Document 9. Thornton et al., “Tradeoff analysis of integer multiplier
circuits implemented in FPGAs,” 1999 IEEE Pacific Rim Conference on
Communications, Computers and Signal Processing (PACRIM 1999), pp.
301-304 (1999) (hereafter the “Thornton article”);

Document 10. Oh et. al., “A fully pipelined single-precision floating-point
unit in the synergistic processor element of a CELL processor,” IEEE
Journal of Solid-State Circuits, vol. 41, no. 4, pp. 759-771 (April 2006)
(hereafter the “Oh article™);

Document 11. S. Borkar, “Thousand Core Chips A Technology
Perspective,” Proceedings of the 44th ACM/IEEE Design Automation
Conference, pp. 746-749 (2007) (hereafter the “Borkar article”);
Document 12. Stackhouse et. al., “A 65 nm 2-Billion Transistor Quad-Core
Itanium Processor” Solid-State Circuits,” 2008 IEEE International Solid-
State Circuits Conference — Digest of Technical Papers, pp. 92-93, 598
(2009) (hereafter the “Stackhouse article”);

Document 13. Bradley, et. al., “Exploiting Loop-Level Parallelism for
SIMD Arrays Using OpenMP,” in VVol. 4935 of the Lecture Notes in
Computer Science, pp. 89-199 (Springer-Verlag 2008) (hereafter the

“Bradley article”);



. Document 14. Roma et al., “In the development and evaluation of
specialized processors for computing high-order 2-D image moments in real-
time,” in Proceedings Fifth IEEE International Workshop on Computer
Architectures for Machine Perception, pp. 170-179 (2000) (hereafter the
“Roma article™);

. Document 15. Lokhmotov, et. al., “Revisiting SIMD Programming,” in Vol.
5234 of the Lecture Notes in Computer Science, pp. 32-46 (Springer-Verlag
2008) (hereafter the “Lokhmotov article™).

1. METHODOLOGY

6. | searched for each of these documents (1) in subscription databases
(large repositories of reliable scholarly content from well-known publisher) such as
IEEE Xplore and the ACM Digital Library, and (2) in Google Scholar (an open
access database that aggregates content from subscription sites as well as other
freely available repositories of scholarly and research data). | searched for the
conference proceedings where these papers appear in the Online Computer Library
Center (“OCLC”) database. | also searched the library catalogs of institutions such
as the University of Nebraska—L.incoln and other large research libraries. My
goal was to find a record in one of these databases that contained a date indicating

when the work in question was publicly accessible.



7. Use of MARC Records. The “Machine Readable Cataloging”
standard, also known as “MARC,” is an industry-wide standard method of
organizing library catalog information. The Library of Congress first developed
MARC in the 1960s. A MARC-compatible library is one that has a catalog
consisting of individual MARC records for each of its works. Today, MARC is
the primary communication protocol for the transfer and storage of bibliographic
metadata in libraries.

8. OCLC is a database of MARC records used by libraries worldwide.
When an OCLC-participating institution acquires a work, it creates a MARC
record for this work in its computer catalog system, and OCLC automatically
supplies the date of creation. The MARC record creation date reflects the date on
which the item was first acquired and catalogued in MARC by the library; or in
some cases the MARC record creation date is shortly after the date on which the
item was first acquired by the library and placed in its internal catalogue. Once the
MARC record is created by a cataloger at an OCLC-participating member
Institution, it is instantaneously available to any OCLC-participating members,
and, therefore available to the public.

Q. A MARC record comprises several fields, each of which contains
specific data about the work. Each field is identified by a standardized, unique,

three-digit code corresponding to the type of data that follows. For example, a
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work’s title is recorded in field 245, the primary author of the work is recorded in
field 100, an item’s International Standard Book Number (“ISBN”) is recorded in
field 020, an item’s Library of Congress call number is recorded in field 050, and
the publication date is recorded in field 260 or 264 under the subfield “c.” Ifa
work is a periodical, then its publication frequency is recorded in field 310, and the
publication dates (e.g., the first and last publication) are recorded in field 362,
which is also referred to as the enumeration/chronology field. The library that
created the record is recorded in field 040 in subfield “a” with a unique library
code. When viewing the MARC record online via OCLC’s Connexion database,
hovering over this code with the mouse reveals the name of the library. | used this
method of “mousing over” the library codes in the OCLC database to identify the
originating library for all of the MARC records in this declaration, as well as the
“display holdings” command to see a list of libraries that own the item. In the
MARC records in the OCLC Connexion database, MARC field 040 contains the
OCLC symbols of institutions transcribing, creating, and modifying the record.

10. OCLC was created “to establish, maintain and operate a computerized
library network and to promote the evolution of library use, of libraries themselves,
and of librarianship, and to provide processes and products for the benefit of
library users and libraries, including such objectives as increasing availability of

library resources to individual library patrons and reducing the rate of rise of
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library per-unit costs, all for the fundamental public purpose of furthering ease of
access to and use of the ever-expanding body of worldwide scientific, literary and
educational knowledge and information.”* Among other services, OCLC and its

members are responsible for maintaining the WorldCat database

(http://www.worldcat.org/), which is used by independent and institutional libraries
throughout the world. OCLC is the international cooperative to which libraries
catalog records and others pay to access MARC records. The MARC records
referenced in this declaration, extracted from the OCLC database, were generated
in the ordinary course of business. Further, | personally located and downloaded
each of these records associated with the documents on which my declaration
focuses.

11.  OCLC provides its members online access to MARC records through
its OCLC Connexion database. When an OCLC member institution acquires a
work, it creates a MARC record for this work in its computer catalog system in the
ordinary course of its business. MARC records created at the Library of Congress

are batch-loaded into the OCLC database through a subscription to MARC

1 Third Article, Amended Articles of Incorporation of OCLC Online Computer

Library Center, Incorporated (available at http://www.oclc.org/en-

US/membership/councils.html).




Distribution Services daily or weekly. Once the MARC record is created by a
cataloger at an OCLC member institution or is tape-loaded from the Library of
Congress, it is then made available to any other OCLC members online, and,
therefore, made available to the public.

12.  When an OCLC member institution creates a new record, OCLC
automatically supplies the date of creation for that record. As noted before, the
MARC record creation date reflects the date on which the item was first acquired
or cataloged by the institution; or in some cases the MARC record creation date is
shortly after the date on which the item was first acquired and placed in the
institution’s internal catalogue.

13.  The date of creation for the MARC record appears in the fixed field
(008), characters 00 through 05. Field 005 is a 16-digit field that records the Date
characters yyyymmdd including 4 for the year, 2 for the month, and 2 for the day.
The Date entered on file never changes. These dates are automatically supplied by
the OCLC system and cannot be changed by the user. When the MARC record is
created in OCLC, it is available throughout the world to other libraries and in
WorldCat, the public version of OCLC Connexion. Thus, the date of creation of
the MARC record by a cataloger at an OCLC member institution reflects when the

underlying item is accessible to the public.



14. For each of Documents 1-15, | included a search of OCLC,

www.oclc.org, which is a large shared database used by libraries around the world

to create and exchange cataloging data, using MARC format, which is a universal
communications format for that data.

15.  For those documents for which there is a record in OCLC, |
determined when the record was created and which libraries own the item. | then
visited the website of the library or libraries that own the item, searched their
library catalog, and determined when the item was added to the library’s
collection.

16. | am familiar with many online catalogs, databases, and search
engines. In preparing for this declaration, I used authoritative information systems

such as the above-mentioned WorldCat (https://www.worldcat.orq), the online

catalog of the Library of Congress (https://catalog.loc.gov), shared research

databases such as ResearchGate and CiteSeerX, the online catalog of a number of
large research libraries such as the University of Nebraska—Lincoln, IEEE Xplore,
ACM Digital Library, and Google Scholar search for records. These records are
identified and discussed in this declaration.

17. ACM Digital Library. The ACM Digital Library is a digital database
of research publications and other information resources produced by the

Association for Computing Machinery (ACM), which is a well-known, reputable
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publisher of scientific books and academic journals. The ACM Digital Library is a
well-known and widely used resource for researchers, educators, and professionals
in the field of computer science and related disciplines. The ACM Digital Library
provides access to a wide range of content, including journal articles, conference
papers, technical reports, and other research documents. It also includes several
other resources, such as conference proceedings, videos, and standards published
by ACM. With the ACM Digital Library, users can search for and access a wealth
of information on a wide range of topics in computer science and related fields.
18. IEEE Xplore. IEEE Xplore is a digital database that provides access to
a vast collection of research publications and standards published by the Institute
of Electrical and Electronics Engineers (IEEE), which is a well-known, reputable
publisher of scientific books and academic journals. IEEE Xplore is a well-known
and widely used resource for researchers, educators, and professionals in the fields
of electrical engineering, computer science, and related disciplines. With IEEE
Xplore, users can search for and access articles, conference papers, and other
research documents, as well as standards and other technical information,
published by the IEEE. The IEEE Xplore database is a comprehensive source of
scholarly literature in the fields of electrical engineering, computer science, and

other related fields.
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I11. SCOPE OF MY DECLARATION

19. | am not an attorney and will not offer opinions on the law. | am,
however, rendering my expert opinion on the authenticity of the documents
referenced herein and when and how each of these documents was disseminated or
otherwise made available to the extent that any member of the public interested in
the subject matter, exercising reasonable diligence, could have located the
documents by the dates I indicate below.

20. Il 'understand from counsel that a printed publication qualifies as
publicly accessible as of the date it was disseminated or otherwise made available
such that any member of the public interested in the subject matter could locate it
through the exercise of ordinary diligence.

21.  While I understand that the determination of public accessibility under
the foregoing standard rests on a case-by-case analysis of the facts particular to an
individual publication, | also understand that a printed publication is rendered
“publicly accessible” if it is cataloged and indexed by a library such that a member
of the public interested in the subject matter a could locate it exercising reasonable
diligence (i.e., | understand that cataloging and indexing by a library in a manner
that permits a member of the public interested in the subject matter to locate the
publication is sufficient, though there are other ways that a printed publication may

qualify as publicly accessible, such as being indexed and catalogued in an online
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database). One manner of sufficient indexing is indexing according to subject
matter category. | understand that the cataloging and indexing by a single library of
a single instance of a particular printed publication is sufficient, even if the single
library is in a foreign country. | also understand that the cataloging and indexing of
information that would guide a person interested in the relevant subject matter to
the printed publication, such as the cataloging and indexing of an abstract for the
printed publication, is sufficient to render the printed publication publicly
accessible.

22. |l understand that a document may also be publicly accessible if it is
catalogues and indexed in an online digital database such that a person interested in
the relevant subject matter could locate the document in the database exercising
reasonable diligence. For example, as I discussed in paragraphs 17-18 above, in
my opinion the ACM Digital Library and IEEE Xplore are examples of digital
databases that are well-regarded among the academic community and considered
to be accurate and trustworthy sources of information regarding the scientific and
academic publications catalogued in those databases.

23. | understand that routine business practices, such as general library
cataloging and indexing practices, can be used to establish an approximate date on
which a printed publication became publicly accessible. | further understand that

the date on which digital databases, like IEEE Xplore and ACM Digital Library,
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indicate a document was published and/or added to the database can be used to
establish a date on which the document became publicly accessible.

24. | am told by counsel that the subject matter of this proceeding relates
generally to the fields of computing. | have been informed by counsel that a
“person of ordinary skill in the art at the time of the invention” (POSA) is a
hypothetical person who is presumed to be aware of all pertinent prior art and the
conventional wisdom in the art, and is a person of ordinary creativity. | am told by
counsel that persons of ordinary skill in this subject matter or art would have had a
bachelor’s degree in Electrical Engineering, Computer Engineering, Applied
Mathematics, or the equivalent, and two years of academic or industry experience
in computer architecture. More education could substitute for experience, and vice
versa.

25. It is my opinion that such a person would have been engaged in
research, learning through study and practice in their field, and possibly through
formal instruction, the bibliographic resources relevant to his or her research. In
the late-2000s such a person would have had access to a vast array of long-
established print and online resources providing indexing information, abstracts,
and full-text services for publications in the field of computing.

26. Based on my experience working in research libraries with

researchers having the qualifications described above, or even lesser qualifications,
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it is my opinion that such researchers would have been able to locate the material
discussed herein on their own or with the assistance of a research librarian, with
relative ease using the tools and resources described herein.

IV. AUTHENTICATION AND PUBLIC ACCESSIBILITY OF
DOCUMENTS

A.  Document 1 (“Schmidt”)

27. Below are my opinions on the public accessibility of Schmidt et al.,
“KPROC - An Instruction Systolic Architecture for Parallel Prefix Applications,”
Parallel and Distributed Computing Practices Vol. 3, No. 2, pp. 163-178 (2000)
(hereafter the “Schmidt article”) and the authenticity of EX1007 attached hereto.

1. Authentication of EX1007
28. EX1007 is a scan of the (1) inside cover of the journal; (2) the Table

of Contents (TOC); and (3) the Schmidt article from the print copy of Volume 3,
Number 2 of the journal Parallel and Distributed Computing Practices (PDCP)
that | found within the custody of the University of Hong Kong (HKU) library, and
from where | requested and obtained the copy in EX1007.

29. EX1007 appears to be a true and correct copy in a condition that
creates no suspicion about its authenticity, particularly given that it was obtained
from the HKU library from its own collection at my request. The TOC includes the
journal name (“Parallel and Distributed Computing Practices”), issue

identification and issue date. Also, the text of the article is complete and the page
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numbers for the Schmidt article (pp. 163-177) match the TOC. The first page of
the Schmidt article (pp. 163) shows the correct issue information, bears a copyright
notice from the publisher (“© 2000 Nova Science Publishers, Inc.””) and an
international standard serial number (ISSN) of “1097-2803” that matches the HKU
library catalog information and the MARC records for this journal, as discussed in
further detail below.

2. Public Accessibility of the Schmidt Article
30.  The inside cover and the TOC in EX1007 show that (1) this issue of

Parallel and Distributed Computing Practices had an issue date of June 2000; (2)
contains the Schmidt article on pages 163-177; and (3) was published by Nova
Science Publishers, Inc. (Huntington NY) in 2000. Nova Science Publishers was
and still is a well-known, reputable publisher of scientific books and academic
journals. According to its website in the 2000-2002 timeframe,? Nova Science
Publishers was publishing “about 275 books per year and 30 journals.” The
website maintained the company catalog® and provided links to a wide range of

journals available, including the journal Parallel and Distributed Computing

2https://web.archive.org/web/20011204191802/http:/www.nexusworld.com/nova/

3https://web.archive.org/web/20011217202938/http://www.nexusworld.com/nova/c

atalog.html
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Practices * (with links to further information about this journal).®> Nova Science’s
website also provided contact information for the publisher and a “How to Order”
tab and a “search to order” tool for obtaining the Nova Science’s offerings, which
tells me that interested persons could find and order Nova Science’s offering from
their website, which is corroborated by the subscription information on the inside
cover of the journal 234

31. Based on this information, it is my opinion that the Schmidt article
was published in the June 2000 issue (i.e., Volume 3, Number 2) of the journal
Parallel and Distributed Computing Practices and was accessible by the public
from Nova Science Publishers in June of 2000 or shortly thereafter in the year
2000, and that a person interested in and ordinarily skilled in the relevant subject
matter could have located the Schmidt article through the exercise of ordinary

diligence (e.g., via the Nova Science Publishers website).

“https://web.archive.org/web/20011221140039/http://www.nexusworld.com/novalj

ournals.html

Shttps://web.archive.org/web/20010418221324/http://www.nexusworld.com/novalj

parallel.html
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32.  Additionally, I located the Schmidt article via HKU’s online search
tool FIND@HKUL.® Attachment 1a attached hereto shows the HKU library
catalog entry for the journal Parallel and Distributed Computing Practices
retrieved from FIND@HKUL listing a creation date of 1998 for this journal and
showing that the “Main Library” has available a “Bound issue” of “Volume 3
(2000)” in which the Schmidt article was published. Print copies of this journal are
located in “Main Serials” under classification number “S 004.35 P22 D.” “S”
indicates that this is a serial (a journal) and 004 is the Dewey Decimal
classification for “data processing and computer science” with a further refining of
the topic represented by .35 and P22 representing the title of the work. EX1007 is a
scanned copy of the above-noted portions of this bound issue obtained from the
HKU library.

33.  Furthermore, Attachment 1b is the MARC record for the journal
Parallel and Distributed Computing Practices that | retrieved from the OCLC
bibliographic database. As previously noted, the library that created the record is

recorded in field 040 with a unique library code. For Attachment 1b, that library

® https://julac-

hku.primo.exlibrisgroup.com/discovery/search?vid=852JULAC HKU:HKU
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code is “NSD,” which means that the MARC record for this serial was cataloged as
part of the National Serials Data Program at the Library of Congress.

34.  As can be seen in the “Entered” field (*19971209”) in the MARC
record for this exhibit, a cataloger at the Library of Congress created OCLC record
number 38060488 on December 9, 1997. The MARC record demonstrates that the
journal Parallel and Distributed Computing Practices began with the Volume 1,
Number 1 issue dated March 1998 and ended with the VVolume 5, Number 4 issue
dated December 2002, and that this journal was a printed “Quarterly” by its
publisher Nova Science Publishers, corroborating the information in EX1007.

35. This MARC record indicates 8 holdings for this title. Attachment 1c
Is the list of institutions the OCLC database indicates are “Holding[]” copies of the
PDCP journal, including the HKU library (OCLC Symbol “HUA’) from which
EX1007 was obtained, the National Science Library of Canada (OCLC Symbol
“cai”) (whose MARC record I discuss further below), Stanford University (OCLC
symbol “stf”), the Library of Congress (“DLC”), Dickinson College (“DKC”), and
the University of Wisconsin System (OCLC symbol “GZM?”), which are
institutions from which this journal would be accessible. The MARC records for
this journal (Attachments 1b-1c) also corroborate that the journal Parallel and

Distributed Computing Practices was published by Nova Science Publishers and
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that issues of the journal were acquired and added to multiple library collections
and would have been accessible to the public in the June 2000 timeframe.

36. Attachment 1d is the National Science Library of Canada’s (NSLC’s)
MARC record for the journal Parallel and Distributed Computing Practices.
Record 005 in Attachment 1d shows that the journal was loaded into the NSLC
catalog on June 30, 1998 and that the NSLC holds all volumes of this journal.

37.  Asnoted in Attachment 1b, the 2002 VVolume 5, Number 4 issue of
this journal was the last to be published by Nova Science Publishers. This journal
subsequently changed its name to Scalable Computing: Practice and Experience
(SCPE). The SCPE website’ maintains an archive of past issues,® including full
PDFs of the online issues from 2005 and after and catalogs information on the
print issues from March 1998-December 2002 discussed above, including
information on the VVolume 3, Number 2 issue in which the Schmidt article was
published.® The SCPE archive lists the publication date for the Volume 3, Number
2 issue of Parallel and Distributed Computing Practices as June 18, 2000,

corroborating the June 2000 issue date shown in EX1007. As previously noted, the

" https://www.scpe.org/index.php/scpe

8 https://www.scpe.org/index.php/scpe/issue/archive

9 https://www.scpe.org/index.php/scpel/issue/view/41

—-20 -



journal Parallel and Distributed Computing Practices was a quarterly (Attachment
1b), and the SCPE archive indicates that each quarterly issue for the years between
1998 and 2002 (i.e., Volumes 1-5) was published on the 18" of March, June,
September and December for Numbers 1-4, respectively.

38. Based on the above information and on finding a print copy in the
HKU library, it is my opinion that the Schmidt article was published and publicly
accessible and could have been located by any member of the public interested in
the subject matter by exercising reasonable diligence, on their own or with the
assistance of a research librarian, by June 18, 2000 or shortly thereafter in the year
2000 (and remained publicly accessible in the subsequent years) from the publisher
(as noted previously), from the HKU library (e.g., via the online search tool
maintained by HKU as least as early as 1999 and throughout the time period
between the publication of the Schmidt article and the 2009-2010 timeframe??)
from which EX1007 was obtained, or from another of the libraries that subscribed
to and received the journal Parallel and Distributed Computing Practices.

B. Document 2 (*Schimmler-2004")

39. Following are my opinions with respect to the public accessibility of

Schimmler et al., “A bit-serial floating-point unit for a massively parallel system

10 hitps://web.archive.org/web/20000407195152/http://library.hku.hk/
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on a chip,” Parallel Algorithms and Applications, Vol. 19, No. 2-3, pp. 79-95
(2004) (hereafter the “Schimmler-2004 article™), and the authenticity of EX1008
attached hereto.

1. Authentication of EX1008
40. EX1008 is a copy of (1) the stamped cover of Volume 19, Numbers 2-

3 of the journal Parallel Algorithms and Applications; (2) the stamped TOC; and
(3) the Schimmler-2004 article contained therein (pages 79-95) that was found
within the custody of the library at the University of Nebraska at Omaha, and from
where | requested and obtained the copy in EX1008.

41. EX1008 appears to be a true and correct copy in a condition that
creates no suspicion about its authenticity, particularly given that a stamped copy
was obtained from the University of Nebraska library from its own collection.
Specifically, the cover of the journal lists the title (Parallel Algorithms and
Applications), ISSN (“1063-7192"), issue information (“Volume 19, Number 2-3
(June-September)), publisher (“Taylor & Francis™), a library sticker showing the
classification number and issue date, and the cover was stamped by the library at
the University of Nebraska on September 7, 2004. The TOC was also stamped by
the library on September 7, 2004. Additionally, the first page of the Schimmler-
2004 article includes the journal information and publisher logo (header), and the

ISSN and a 2004 copyright notice from the publisher (footer) matching the
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information on the cover and the TOC. The text of the article is complete, the page
numbers are correct and there are no missing pages.

2. Public Accessibility of the Schimmler-2004 Article

42. Based on finding a stamped copy of the June-September issue (i.e.,
Volume 19, Numbers 2-3) of Parallel Algorithms and Applications containing the
Schimmler-2004 article in the University of Nebraska library, it is my opinion that
the Schimmler-2004 article was published and accessible by the public at least by
September 7, 2004, the date the University of Nebraska library stamped its own
copy of the journal.

43.  Additionally, the MARC record for the Parallel Algorithms and
Applications journal attached hereto as Attachment 2a was created December 16,
2002 and shows that the journal was in print from “vol. 1, no. 1, published in
1993” though *“vol. 19 in 2004” and that there are 1018 holdings for this journal.
Attachment 2a also shows that the MARC record for Parallel Algorithms and
Applications journal was entered on December 16, 2002 by the division of OCLC
that creates MARC records that libraries subscribe to and download (OCLC
symbol “F#A”), which is often done for packages of e-books and electronic
journals that were publicly accessible. Attachment 2e is the list of institutions the
OCLC database indicates are “Holding[]” copies of the Parallel Algorithms and

Applications journal, including the University of Nebraska—Lincoln library
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(OCLC symbol “LDL”) and numerous other libraries such as the University of
Arizona (OCLC symbol “AZU”), University of California, Berkeley (OCLC
symbol “CUY”), Massachusetts Institute of Technology (OCLC symbol “MYG?”),
North Carolina State University (OCLC symbol “NRC”), Ohio State University
(OCLC symbol “OSU”), and Penn State University (OCLC symbol “UPM?”),
which are institutions from which this journal would be accessible.

44.  The Schimmler-2004 article was also published online at least by
August 6, 2006. Attachment 2b is the search results from Taylor and Francis online
for the Schimmler-2004 article which list the online publication date of August 6,
2006. Attachment 2c is the PDF of the Schimmler-2004 article downloaded from
Taylor & Francis online and Attachment 2d is a screenshot of the PDF properties
for the Schimmler-2004 article from Taylor and Francis Online showing a PDF
creation date of November 17, 2004, corroborating that the version available from
Taylor & Francis is not a later version of the Schimmler-2004 article.

45.  To the best of my knowledge based on my review, the electronic copy
of the Schimmler-2004 article downloaded from Taylor and Francis Online
includes the same content as EX1008. The pagination, journal citation, publisher,
ISSN and copyright notice match between the two copies. Based on this
information, it is my opinion that the Schimmler-2004 article was published and

publicly accessible and could have been located by any member of the public
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Interested in the subject matter by exercising reasonable diligence, on their own or
with the assistance of a research librarian, either from the publisher or from a
library, such as the University of Nebraska library from which EX1008 was
obtained, by September 7, 2004 or shortly thereafter in the year 2004 (and in the
subsequent years), and/or could have obtained an electronic copy from Taylor and
Francis online by August 6, 2006 (and anytime thereafter).

C. Document 3 (“Schmidt-1999”)

46. Below are my opinions with respect to the public accessibility of
Schmidt et al., “A Parallel Accelerator Architecture for Multimedia Video
Compression,” in Euro-Par’99, Lecture Notes in Computer Science 1685, Springer
Verlag, 1999, pp. 950-960 (hereafter the “Schmidt-1999 article), and the
authenticity of EX1009 attached hereto.

1. Authentication of EX1009

47. EX1009 is a copy of (1) the cover of Lecture Notes in Computer
Science 1685, Euro-Par’99 Parallel Processing Conference Proceedings; (2) title
and copyright pages; (3) Table of Contents; and (4) the Schmidt-1999 article
contained therein (pages 950-960) that was found in the custody of the library of
the University of Wisconsin at Madison, and from where | requested and obtained

the copy in EX1009.
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48. EX1009 appears to be a true and correct copy in a condition that
creates no suspicion about its authenticity, particularly because the copy was
obtained from the University of Wisconsin library from its own collection. Also,
the cover includes logos of the proceedings, sponsors and publisher, the title and
copyright pages include publisher logos and copyright notice (“© Springer-Verlag
Berlin Heidelberg 1999 and “Printed in Germany”), and the first page of the
Schmidt-1999 article (p. 950) includes the correct citation to the proceeding and
the copyright notice. The article is complete, has no missing pages and its
pagination matches the Table of Contents.

2. Public Accessibility of the Schmidt-1999 Article

49. Based on finding a copy of the Euro-Par’99 Parallel Processing
Conference Proceedings in the University of Wisconsin library, that the copyright
notice on the title page says it was “Printed in Germany” in 1999 and the August
31-September 3, 1999 conference dates on the cover and title pages, it is my
opinion that the Schmidt-1999 article published and was accessible by the public at
least within months of the conference dates and no later than the end of 1999.

50. Additionally, the MARC record for the Euro-Par’99 Parallel
Processing Conference Proceedings in Attachment 3a attached hereto was created
by the Library of Congress (DLC) on August 5, 1999 (which is consistent with the

online publication date of August 6, 1999 on the Springer website shown in
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Attachment 3b discussed below)* and shows 153 holdings for this proceeding.
Attachment 3e is the list of institutions the OCLC database indicates are
“Holding[]” copies of this proceeding, including the University of Wisconsin
library (OCLC symbol “GZM”) and numerous other libraries such as UCLA
(OCLC symbol “CLU™), the University of Illinois (OCLC symbol “UlU”), the
University of Kentucky (OCLC symbol “KUK?), and the University of Missouri,
Columbia (OCLC symbol “MUU”) which are institutions from which this journal
would be accessible.

51.  Further, the publisher Springer-Verlag (hereafter “Springer”) was and
Is a well-known and respected publisher (founded in 1842) of academic journals
and books and it is my opinion that Schmidt-1999 would have been available by
late 1999 (and in subsequent years) from the publisher. Springer also provides an
online search tool (“SpringerLink™)? for providing researchers with access to
millions of academic publications.

52.  Attachment 3b attached hereto is the search result | obtained for the
Schmidt-1999 article showing a “first online” date of January 1, 1999 and an

online publication date of August 6, 1999. The search result page provides a link to

11 https://link.springer.com/chapter/10.1007/3-540-48311-X 133

12 hitps://link.springer.com/
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download a copy of the Schmidt-1999 article (which | downloaded and which is
attached hereto as Attachment 3c), which electronically downloadable PDF has a
creation date of July 23, 1999 and the same pagination as the Schmidt-1999 article
and appears to be the electronic version of the print copy published in the
proceedings. This information corroborates my opinion that the Schmidt-1999
article was published and accessible by the public from multiple sources, including
online, in the year 1999 and remained publicly available thereafter.

53. Based on this information, it is my opinion that the Schmidt-1999
article was published and publicly accessible and could have been located by any
member of the public interested in the subject matter by exercising reasonable
diligence, on their own or with the assistance of a research librarian, either from
the publisher (Springer-Verlag) or from a library, such as the Library of Congress
or the University of Wisconsin from which | obtained a copy, by August 5, 1999
and at the latest the end of 1999 (and at any time thereafter in subsequent years).

D. Document 4 (“Schimmler-1994”)

54.  Following are my opinions with respect to the public accessibility of
Schimmler et. al., “The Instruction Systolic Array — Implementation of a Low-Cost
Parallel Architecture as Add-On Board for Personal Computers,” Lecture Notes in

Computer Science 797, High Performance Computing and Networking,
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International Conference and Exhibition Proceedings, Springer Verlag, 1994, pp.
487-488 (hereafter the “Schimmler-1994 article”), and the authenticity of EX1010.

1. Authentication of the Schimmler-1994 Article

55.  EX1010is a copy of (1) the cover of Lecture Notes in Computer
Science 785, High-Performance Computing and Networking (HPCN) International
Conference; (2) title page and a stamped copyright page; (3) Table of Contents;
and (4) the Schimmler-1994 article contained therein (pages 487-488) that was
found in the custody of the library of the University of Wisconsin at Madison, and
from where | requested and obtained the copy in EX1010.

56. EX1010 appears to be a true and correct copy in a condition that
creates no suspicion about its authenticity, particularly because the copy was
obtained from the University of Wisconsin library from its own collection (and the
copyright page was stamped). Also, the cover includes logos of the proceedings,
sponsors and publisher, and the title and copyright pages include publisher logos
and copyright notice (“© Springer-Verlag Berlin Heidelberg 1994 and “Printed in
Germany”). The Schimmler-1994 article is complete, has no missing pages and its
pagination matches the Table of Contents.

2. Public Accessibility of the Schimmler-1994 Article

57. Based on finding a copy of the HPCN ’94 Proceeding in the

University of Wisconsin library, that the copyright notice on the title page says it
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was “Printed in Germany” in 1994 and the April 18-20, 1994 date of the
international conference, it is my opinion that the Schimmler-1994 article was
published and was accessible by the public in 1994. Attachment 4d attached hereto
Is the search result | obtained from the ACM digital library listing the publication
date for Schimmler-1994 as April 18, 1994, corroborating the date on the title page
of EX1010.

58.  Additionally, the MARC record for the HPCN 94 Proceeding
attached hereto as Attachment 4a was created on June 30, 1994 by the University
of Louisiana at Lafayette (OCLC symbol “LWA”) and shows 17 holdings for this
proceeding at the time | retrieved that MARC record. Attachment 4c is the list of
institutions the OCLC database indicates are “Holding[]” copies of this proceeding,
including the University of Wisconsin library (OCLC symbol “GZM?”) from which
EX1010 was obtained and multiple other libraries such as the University of
California Santa Barbara (OCLC symbol “CUT”), Georgia Tech University
(OCLC symbol “GAT?”), and the University of Pennsylvania (OCLC symbol
“PAU”) which are institutions from which this journal would be accessible.

59.  As noted previously (1 51 above), the publisher Springer-Verlag
(hereafter “Springer”) was and is a well-known and respected publisher (founded
in 1842) of academic journals and books and it is my opinion that the Schimmler-

1994 article would have been available in 1994 and in subsequent years from the
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publisher. Springer also provides an online search tool (“SpringerLink™)*® for
providing researchers with access to millions of academic publications.

60. Attachment 4b attached hereto is the search result | obtained from
SpringerLink for the Schimmler-1994 article showing a publication date of “first
online” date of January 1, 2005 and an online publication date of May 26, 2005.
Based on this information, it is my opinion that the Schimmler-1994 article was
published and publicly accessible and could have been located by any member of
the public interested in the subject matter by exercising reasonable diligence, on
their own or with the assistance of a research librarian, either from the publisher
(Springer-Verlag) or from a library, such as the University of Louisiana at
Lafayette and University of Wisconsin from which | obtained a copy, as early as
April 18, 1994 and at least by June 20, 1994, and would have continued to be
available thereafter, and further would have been accessible online for by May 26,
2005.

E. Document5 (“Schimmler-1996”)

61. Below are my opinions with respect to the authenticity and public
accessibility of Schimmler et al., “The Instruction Systolic Array in Image

Processing Applications,” Vision Systems: Sensors, Sensor systems, and

13 hitps://link.springer.com/
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Components, Europto 96, O. Loffeld ed.: SPIE 2784, 1996, pp. 136-144 (hereafter
the “Schimmler-1996 article”) and the authenticity of EX1011.

1. Authentication of the Schimmler-1996 Article

62. EX1011 is a stamped copy of Vision Systems: Sensors, Sensor
systems, and Components, Europto 96, published by SPIE in Volume 2784 that
was found within the custody of the library at the University of Wisconsin at
Madison, and from where | requested and obtained the copy in EX1011.

63. EX1011 appears to be a true and correct copy in a condition that
creates no suspicion about its authenticity, particularly given that a stamped copy
was obtained from the University of Wisconsin library from its own collection.
Specifically, the cover lists the proceeding title (Vision Systems: Sensors, Sensor
Systems, and Components), the publisher (“SPIE”), proceeding date (*10-12 June
1996”), a library sticker showing the classification number and issue date, and was
stamped by the library at the University of Wisconsin on September 27, 1996. The
text of the Schimmler-1996 article is complete, the page numbers are correct and
match the Table of Contents, and each page includes the correction publisher and
volume information (SPIE Vol. 2784).

2. Public Accessibility of the Schimmler-1996 Article

64. Based on finding stamped copy of the proceeding containing the

Schimmler-1996 article in the University of Wisconsin library, it is my opinion
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that the Schimmler-1996 article was published and publicly accessible and could
have been located by any member of the public interested in the subject matter by
exercising reasonable diligence at least by September 17, 1996, the date the
University of Wisconsin library stamped its own copy of the journal, or shortly
thereafter in the year 1996.

65. Additionally, the MARC record for the Vision Systems: Sensors,
Sensor systems, and Components attached hereto as Attachment 5a was created
May 16, 1996 by the United States Air Force, Institute of Technology, Wright-
Patterson Air Force Base, Ohio (OCLC symbol “OWpIT”) and shows 68 holdings
for this journal. Attachment 5c is the list of institutions the OCLC database
indicates are “Holding[]” copies of this journal, including the University of
Wisconsin (OCLC symbol “GZM”) where EX1011 was obtained and numerous
other libraries such as Georgia Tech University (OCLC symbol “GAT”),
University of Maryland (OCLC symbol “UMC”), the Massachusetts Institute of
Technology (OCLC symbol “MYG”), and the Linda Hall Library (OCLC symbol
“LHL") which are institutions from which this journal would be accessible.
Further, SPIE was and is a well-known international technical society and
respected publisher of engineering and scientific journals and proceedings, and it is
my opinion that the Schimmler-1996 article would have available at least by

September 17, 1996 from the publisher.
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66. SPIE also offers a Digital Library* that lists a publication date of
August 21, 1996 for this title,*® corroborating my opinion that the Schimmler-1996
article was published at least by September 17, 1996 and could have been located
by any member of the public interested in the subject matter by exercising
reasonable diligence, on their own or with the assistance of a research librarian,
either from the publisher (SPIE) or from a library, such as the University of
Wisconsin library from which | obtained a copy or from other libraries holding this
title.

F. Document 6 (*“Yeh-ISCAQ7”)

67. Document 6 is Yeh, et al., “Parallax: An architecture for real-time
physics,” Computer Architecture News, Vol. 35, No. 2, pp. 232-243 (2007)
(hereafter the “Yeh-ISCAOQ7 article). Below are my opinions on the public

accessibility of the Yeh-ISCAOQ7 article.

14 hitps://www.spiedigitallibrary.org

15 hitps://www.spiedigitallibrary.org/conference-proceedings-of-

spie/2784/0000/Instruction-systolic-array-in-image-processing-

applications/10.1117/12.248524.short?SSO=1
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1. Authentication of EX1012

68. EX1012is a copy of (1) the cover page and Table of Contents of
Volume 35, Number 2 of Computer Architecture News dated May 2000, which
was published in connection with the Proceedings of the 34" International
Symposium on Computer Architecture (ISCA’07) and (2) the Yeh-ISCAOQ7 article,
published in this issue of Computer Architecture News. A print copy of this issue
of Computer Architecture News was found within the custody of the University of
Wisconsin’s library. EX1012 is a true and correct copy of Yeh-ISCAQ7 that |
requested and obtained from the University of Wisconsin’s library. As the first
page of EX1012 shows, the issue of Computer Architecture News containing the
Yeh-ISCAOQ7 article was published in 2007 by the Association for Computing
Machinery (“ACM?”), which was in the 2007 timeframe (and still is) a well-known,
reputable compiler and publisher of scientific and technical publications. See { 17
above.

69. EX1012 appears to be a true and correct copy of Yeh-ISCAOQ7 in a
condition that creates no suspicion about its authenticity. Specifically, the text of
the article is complete; no pages are missing and the page numbers for the Yeh-
ISCAOQ7 article (pp. 232-243) match the Table of Contents from the copy of the
issue of Computer Architecture News in EX1012 and publication data for the Yeh-

ISCAQ7 article available online and in records in other sources discussed below.
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Additionally, the first page of the Yeh-ISCAOQ7 article (p. 232) includes a copyright
notice from the publisher (*“Copyright 2007 ACM”).

70.  Attached hereto as Attachment 6a is a true and correct copy of the
results page from the ACM Digital Library for my search of the Yeh-ISCAQ7
article in that database. As shown on the first page of Attachment 6a, the ACM
Digital Library indicates that the Yeh-ISCAQ7 article was published on June 9,
2007 in connection with ISCA ’07: Proceedings of the 34" annual symposium on
Computer architecture, with the article on pages 232-242, which is consistent with
the symposium and journal pages indicated in EX1012.

71.  Attached hereto as Attachment 6b is a true and correct copy of the
PDF of the Yeh-ISCAOQ7 article that | retrieved from the ACM Digital Library.
Attachment 6b appears to be a true and correct copy in a condition that creates no
suspicion about its authenticity. Specifically, the text of the article is complete and
no pages are missing. The first page of the Yeh-ISCAOQ7 article (p. 232) indicates
it was published in connection with “ISCA’07, June 9-13, 2007 and bears a
“Copyright 2007 ACM,” which are consistent with Attachment 6a and EX1012.
The PDF | obtained from the ACM Digital Library (Attachment 6b) also matches

the body of the Yeh-ISCAOQ7 article in EX1012.
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72.  Attached hereto as Attachment 6c¢ is a true and correct copy of a
screenshot of the PDF properties for Attachment 6b that | retrieved from the ACM
Digital Library. Attachment 6¢ shows a PDF creation date of April 7, 2007.

2. Public Accessibility of the Yeh-ISCAOQ7 article
73. Based on the fact that Document 6 (EX1012) (1) was found at the

University of Wisconsin’s library in a print copy bearing a 2007 copyright date in a
journal indicating it was published by the ACM in May 2007, (2) is retrievable
from the ACM Digital Library, with a publication date indicated as June 9, 2007,
and (3) the PDF properties of the PDF retrievable from the ACM Digital Library’s
shows a creation date of April 7, 2007, it is my opinion that the Yeh-ISCAQ7
article was publicly accessible by June 2007 and could have been located by any
member of the public interested in the subject matter by exercising reasonable
diligence, on their own or with the assistance of a research librarian.

G. Document 7 (“Yeh-Micro07”)

74. Document 7 is Yeh, et al., “The Art of Deception: Adaptive Precision
Reduction for Area Efficient Physics Acceleration,” Proceedings of The 40™
Annual IEEE/ACM International Symposium on Microarchitecture (MICRO’07),
pp. 394-406 (2007) (hereafter the “Yeh-Micro07 article”). Below are my opinions

with respect to the authenticity and public accessibility of the Yeh-Micro07 article.
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1. Authentication of EX1013
75.  EX1013is a copy of (1) the cover page and Table of Contents of the

Proceedings of The 40" Annual IEEE/ACM International Symposium on
Microarchitecture International Symposium on Computer Architecture on
December 1-5, 2007, in Chicago, Illinois (the “IEEE Microarchitecture
Proceedings”) and (2) the Yeh-Micro0Q7 article, published in this journal. A print
copy of this issue of the IEEE Microarchitecture Proceedings with Yeh-MicroQ07
was found within the custody of the Linda Hall Library in Kansas City, MO.
EX1013 is a true and correct copy of Yeh-Micro07 that | requested and obtained
from the Linda Hall Library. As the first page of EX1013 shows, the issue of the
IEEE Microarchitecture Proceedings containing the Yeh-MicroO7 article was
published in 2007 by the IEEE, which was in the 2007 timeframe (and still is) a
well-known, reputable compiler and publisher of scientific and technical
publications. See 18 above (discussing IEEE and IEEE Xplore).

76.  Exhibit F appears to be a true and correct copy of Yeh-Micro07 in a
condition that creates no suspicion about its authenticity. Specifically, the text of
the article is complete; no pages are missing and the page numbers for the Yeh-
MicroQ7 article (pp. 394-406) match the Table of Contents from the copy of the
issue of IEEE Microarchitecture Proceedings in EX1013 and is consistent with the

publication data for the Yeh-Micro0Q7 article available online and in records in
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other sources discussed below. Additionally, the first page of the Yeh-Micro07
article (p. 406) includes a copyright notice from the publisher (“© 2007 IEEE”).

77. Attached hereto as Attachment 7a is a true and correct copy of the
results page from IEEE Xplore for my search of the Yeh-Micro07 article in that
database. See § 18 above (discussing IEEE and IEEE Xplore). As shown on page
2 of Attachment 7a, IEEE Xplore indicates that the Yeh-MicroQ7 article was
“Published in” the “40™ Annual IEEE/ACM International Symposium on
Microarchitecture (MICROQ7), in connection with a December 1-5, 2007
conference in Chicago, Illinois, and was added to IEEE Xplore on December 26,
2007, which is consistent with the information found in Exhibit 6. The PDF of
Yeh-Micro07 that I obtained from IEEE Xplore (Attachment 7a) matches the Yeh-
Micro0Q7 article in Exhibit 6.

78.  Attached hereto as Attachment 7b is a true and correct copy of the
PDF of the Yeh-MicroQ7 article that I retrieved from IEEE Xplore. Attachment 7b
appears to be a true and correct copy in a condition that creates no suspicion about
its authenticity. Specifically, the text of the article is complete and no pages are
missing. The first page of the Yeh-ISCAOQ7 article (p. 394) indicates it was
published in connection with the “40" IEEE/ACM International Symposium on

Microarchitectures” and bears a copyright “© 2007 IEEE,” which are consistent
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with Attachment 7a and EX1013. The PDF | obtained from IEEE Xplore
(Attachment 7b) also matches the body of the Yeh-Micro07 article in Exhibit 6.

79.  Attached hereto as Attachment 7c is a true and correct copy of a
screenshot of the PDF properties for Attachment 7b. Attachment 7c shows a PDF
creation date of October 11, 2007 and a modified date of October 25, 2022, which
Is the date | retrieved Attachment 7a from IEEE Xplore.

2. Public Accessibility of the Yeh-Micro07 article
80. Based on the fact that Document 7 (EX1013) (1) was found at the

Linda Hall library in a print copy bearing a 2007 copyright date in a journal
indicating it was published by the IEEE in 2007, (2) is retrievable from IEEE
Xplore, and added to IEEE Xplore on December 26, 2007, and (3) the PDF
properties of the PDF retrievable from IEEE Xplore shows a creation date of
October 11, 2007, it is my opinion that the Yeh-MicroQ7 article was publicly
accessible by December 2007 and could have been located by any member of the
public interested in the subject matter by exercising reasonable diligence, on their
own or with the assistance of a research librarian.

H. Document 8 (“Burger™)

81. Document 8 is Burger, et. al., “Composable Multicore Chips,” in

Multicore Processors and Systems, pp. 73-109 (Springer-Verlag 2009) (hereafter
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the “Burger article”). Below are my opinions with respect to the authenticity and
public accessibility of the Burger article.

1. Authentication of Document 8

82.  Attached hereto as Attachment 8a is a true and correct copy of the
MARC record for Burger article that | retrieved from the WorldCat bibliographic
database. As shown on page 1 of Attachment 8a, a MARC entry for the Burger
article was entered on June 18, 2009. This MARC record shows 34 other holdings
for the Burger article. Attachment 8b is the list of institutions the OCLC database
indicates are “Holding[]” copies of the book Multicore Processors and Systems,
which contains the Burger article, including the California Institute of Technology
(OCLC Symbol “CIT”), the Library of Congress (“DLC”), and Cornell University
(OCLC Symbol “COO™), which are institutions from which Multicore Processors
and Systems would be accessible.

83.  Attached hereto as Attachment 8c is a true and correct copy of the
results page from my search of the Burger article in the SpringerLink database.
See 1 120 below (discussing the SpringerLink database). Page 1 of Attachment 8c
indicates that the Burger article was published on pages 73-109 of the book entitled
“Multicore Processors and Systems” and was “First Online: 01 January 2009.” As

shown on page 14 of Attachment 16b, SpringerLink indicates a 2009 copyright: “©

—41 -



2009 Springer-Verlag US.” See { 51 above (discussing the publisher Springer-
Verlag).

84.  Attached hereto as Attachment 8d is a true and copy of (1) the cover
of Multicore Processors and System; (2) the TOC; and (3) the Burger article
contained therein (pages 77-109) that was found within the PDF of the copy of
Multicore Processors and System that | obtained from Springer Link. Attachment
8d appears to be a true and correct copy in a condition that creates no suspicion
about its authenticity. Specifically, the cover of the journal lists the title (Multicore
Processor and Systems) and publisher (“Springer”). Page 4 of Attachment 8d
identifies (1) a “Library of Congress Control Number: 2009930936,” which
indicates the journal was registered with the Library of Congress in 2009, (2)
ISSN, ISBN, and e-ISBN numbers, and (3) bears a copyright “© Springer
Science+Business Media, LLC 2009.” The text of the Burger article on pages 73-
109 is complete, the page numbers match the TOC, and there are no missing pages.

2. Public Accessibility of the Burger article
85. Based on the facts that (1) there is a MARC record in WorldCat with a

creation date of June 18, 2009 for the Burger article, (2) SpringerLink indicates
that the Burger article was first available online on January 1, 2009, and (3) a PDF
of the book that contains the Burger article is retrievable from SpringerLink and

bearing a 2009 copyright date, it is my opinion that the Burger article was indexed,
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searchable, and publicly accessible by January 1, 2009, but at least no later than
June 18, 2009, and could have been located by any member of the public interested
In the subject matter by exercising reasonable diligence, on their own or with the
assistance of a research librarian.

l. Document 9 (““Thornton”)

86. Document 9 is Thornton et al., “Tradeoff analysis of integer multiplier
circuits implemented in FPGAs,” 1999 IEEE Pacific Rim Conference on
Communications, Computers and Signal Processing (PACRIM 1999), pp. 301-304
(1999) (hereafter the “Thornton article”). Below are my opinions with respect to
the authenticity and public accessibility of the Thornton article.

1. Authentication of Document 9

87.  Attached hereto as Attachment 9a is a true and correct copy of the
results page from IEEE Xplore for my search of the Thornton article in that
database. As shown on page 2 of Attachment 9a, IEEE Xplore indicates that the
Thornton article was “Published in” the 1999 IEEE Pacific Rim Conference on
Communications, Computers and Signal Processing,” in connection with an
August 22-24, 1999 conference in Victoria, BC and was added to IEEE Xplore on
August 6, 2002. See { 18 above (discussing IEEE and IEEE Xplore).

88.  Attached hereto as Attachment 9b is a true and correct copy of the

PDF of the Thornton article that I retrieved from IEEE Xplore. Attachment 9b
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appears to be a true and correct copy in a condition that creates no suspicion about
its authenticity. Specifically, the text of the article is complete and no pages are
missing. The first page of the Thornton article (p. 301) includes a copyright notice
from the publisher (“© 1999 IEEE”), which was in the 1999-2002 timeframe (and
still is) a well-known, reputable complier and publisher of scientific and technical
publications.

89. Attached hereto as Attachment 9c is a true and correct copy of a
screenshot of the PDF properties for Attachment 9b. Attachment 9c — the screen
capture of the PDF properties of Attachment 9b — shows a creation date of March
22,2004 and a modified date of November 18, 2022, which is the date | retrieved
Attachment 9b from IEEE Xplore.

2. Public Accessibility of the Thornton article

90. Based on the fact that Attachment 9b (1) is retrievable from IEEE
Xplore, and added to IEEE Xplore on August 6, 2002, and (2) the PDF properties
of the PDF retrievable from IEEE Xplore shows a creation date of March 22, 2004,
it is my opinion that the Thornton article was publicly accessible by August 2002
and could have been located by any member of the public interested in the subject
matter by exercising reasonable diligence, on their own or with the assistance of a

research librarian.
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J. Document 10 (“Oh™)

91. Document 10 is Oh et al., “A fully pipelined single-precision floating-
point unit in the synergistic processor element of a CELL processor,” IEEE Journal
of Solid-State Circuits, vol. 41, no. 4, pp. 759-771 (April 2006) (hereafter the “Oh
article”). Below are my opinions with respect to the authenticity and public
accessibility of the Oh article.

1. Authentication of Document 10

92.  Attached hereto as Attachment 10a is a true and correct copy of the
results page from IEEE Xplore for my search of the Oh article in that database. As
shown on pages 1-2 of Attachment 10a, IEEE Xplore indicates that the Oh article
was “Published in” the “Digest of Technical Papers, 2005 Symposium on VLSI
Circuits, 2005,” in connection with a June 16-18, 2005 conference, and was added
to IEEE Xplore on July 25, 2005. Page 2 of Attachment 10a further provide a
“Print ISBN” number and indicates that the publisher was the IEEE, which was in
the 2005 timeframe (and still is) a well-known, reputable complier and publisher of
scientific and technical publications. See { 18 above (discussing IEEE and IEEE
Xplore).

93.  Attached hereto as Attachment 10b is a true and correct copy of the
PDF of the Oh article that I retrieved from IEEE Xplore. Attachment 10b appears

to be a true and correct copy in a condition that creates no suspicion about its
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authenticity. Specifically, the text of the article is complete and no pages are
missing. The first page of the Oh article (p. 24) indicates it was published in
connection with the 2005 Symposium on VLSI Circuits Digest of Technical
Papers, which is consistent with Attachment 10a.

94.  Attached hereto as Attachment 10c is a true and correct copy of a
screenshot of the PDF properties for Attachment 10b. Attachment 10c shows a
creation date of May 19, 2005 and a modified date of November 18, 2022, which is
the date | retrieved Attachment 10b from IEEE Xplore.

2. Public Accessibility of the Oh article
95. Based on the fact that Attachment 10b (1) is retrievable from IEEE

Xplore, and was added to IEEE Xplore on July 25, 2005, and (2) the PDF
properties of the PDF retrievable from IEEE Xplore shows a creation date of May
19, 2005, it is my opinion that the Oh article was publicly accessible by July 2005
and could have been located by any member of the public interested in the subject
matter by exercising reasonable diligence, on their own or with the assistance of a
research librarian.

K.  Document 11 (“Borkar”)

96. Document 11 is S. Borkar, “Thousand Core Chips A Technology

Perspective,” Proceedings of the 44th ACM/IEEE Design Automation Conference,
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pp. 746-749 (2007) (hereafter the “Borkar article”). Below are my opinions with
respect to the authenticity and public accessibility of the Borkar article.

1. Authentication of Document 11

97.  Attached hereto as Attachment 11a is a true and correct copy of the
results page from the ACM Digital Library for my search of the Borkar article in
that database. As shown on pages 1-2 of Attachment 11a, the ACM Digital
Library indicates that the Borkar article was “Published” June 4, 2007, in
connection with a June 2007 conference. See { 17 above (discussing the ACM and
ACM Digital Library).

98. Attached hereto as Attachment 11b is a true and correct copy of the
PDF of the Borkar article that I retrieved from the ACM Digital Library.
Attachment 11b appears to be a true and correct copy in a condition that creates no
suspicion about its authenticity. Specifically, the text of the article is complete and
no pages are missing. The first page of the Borkar article (p. 716) indicates it was
published in connection with DAC 2007 in 2007 and bears a copyright from the
publisher ACM: “Copyright 2007 ACM,” which is consistent with Attachment
11a.

99. Attached hereto as Attachment 11c is a true and correct copy of a

screenshot of the PDF properties for Attachment 11b. Attachment 11c shows a
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creation date of May 2, 2007 and a modified date of December 4, 2022, which is
the date | retrieved Attachment 11b from the ACM Digital Library.

2. Public Accessibility of the Borkar article

100. Based on the fact that Attachment 11b (1) is retrievable from the
ACM Digital Library, which lists a publication date of June 4, 2007, and (2) the
PDF properties of the PDF retrievable from the ACM Digital Library shows a
creation date of May 2, 2007, it is my opinion that the Borkar article was publicly
accessible by June 2007 and could have been located by any member of the public
interested in the subject matter by exercising reasonable diligence, on their own or
with the assistance of a research librarian.

L. Document 12 (“Stackhouse”)

101. Document 12 is Stackhouse et. al., “A 65 nm 2-Billion Transistor
Quad-Core Itanium Processor” Solid-State Circuits,” 2008 IEEE International
Solid-State Circuits Conference — Digest of Technical Papers, pp. 92-93, 598
(2009) (hereafter the “Stackhouse article”). Below are my opinions with respect to
the authenticity and public accessibility of the Stackhouse article.

1. Authentication of Document 12

102. Attached hereto as Attachment 12a is a true and correct copy of the
results page from IEEE Xplore for my search of the Stackhouse article in that

database. As shown on pages 1-2 of Attachment 12a, IEEE Xplore indicates that
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the Stackhouse article was “Published in” the “2008 IEEE International Solid-State
Circuits Conference — Digest of Technical Papers,” in connection with a February
3-7, 2008 conference and was added to IEEE Xplore on January 9, 2009. Page 2
of Attachment 12a further indicates that the publisher was the IEEE, which was in
the 2008-2009 timeframe (and still is) a well-known, reputable complier and
publisher of scientific and technical publications. See { 18 above (discussing IEEE
and IEEE Xplore).

103. Attached hereto as Attachment 12b is a true and correct copy of the
PDF of the Stackhouse article that | retrieved from IEEE Xplore. Attachment 12b
appears to be a true and correct copy in a condition that creates no suspicion about
its authenticity. Specifically, the text of the article is complete and no pages are
missing. The first page of the Stackhouse article (p. 92) indicates it was published
in connection with the 2008 IEEE International Solid-State Circuits Conference
and bears a 2008 copyright (“©2008 IEEE”), which are consistent with Attachment
12a.

104. Attached hereto as Attachment 12c is a true and correct copy of a
screenshot of the PDF properties for Attachment 12b. Attachment 12¢ shows a
creation date of February 24, 2008 and a modified date of November 18, 2022,

which is the date | retrieved Attachment 12b from IEEE Xplore.
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2. Public Accessibility of the Stackhouse article

105. Based on the fact that Attachment 12b (1) is retrievable from IEEE
Xplore, and was added to IEEE Xplore on January 9, 2009 and (2) the PDF
properties of the PDF retrievable from IEEE Xplore shows a creation date of
February 24, 2008, it is my opinion that the Stackhouse article was publicly
accessible at least as of January 9, 2009 and could have been located by any
member of the public interested in the subject matter by exercising reasonable
diligence, on their own or with the assistance of a research librarian.

M. Document 13 (“Bradley”)

106. Document 13 is Bradley, et; al., “Exploiting Loop-Level Parallelism
for SIMD Arrays Using OpenMP,” in Vol. 4935 of the Lecture Notes in Computer
Science (“LNCS”), pp. 89-199 (Springer-Verlag 2008) in connection with
International Workshop on OpenMP, IWOMP 2007 Beijing, China, June 3-7, 2007
(hereafter “the Bradley article”). Below are my opinions with respect to the
authenticity and public accessibility of the Bradley article.

1. Authentication of Document 13

107. Attached hereto as Attachment 13a is a true and correct copy of the
MARC record for the Bradley article that I retrieved from the WorldCat
bibliographic database. As shown on page 1 of Attachment 13a, a MARC entry for

the journal containing the Bradley article was entered on November 11, 2008. This
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MARC record shows 361 other holdings for the journal containing the Bradley
article. The title of the Bradley article — “Exploiting Loop-Level Parnellism for
SIMD Arrays Using Open MP —is listed in the MARC entry 505, which is used to
indicate the titles of separate works or parts of an item (i.e., the separate articles
complied in Volume 4935 of LNCS). Attachment 13f is the list of institutions the
OCLC database indicates are “Holding[]” copies of the Proceedings of the 3rd
International Workshop on OpenMP, IWOMP 2007, Beijing China, June 3-7,
2007, which is indicated in MARC record entry 245 in Attachment 13a as the
proceedings associated with the Bradley article. As shown in Attachment 13f,
publications of this proceeding are available from numerous libraries, including
North Carolina State University (OCLC symbol “NRC”) and Technishe
Universitat Hamburg, Germany (OCLC symbol “h9h”), which are institutions from
which Vol. 4935 of the Lecture Notes in Computer Science would be accessible.

108. Attached hereto as Attachment 13D is a true and correct copy of the
results page from my search of the Bradley article in the Springer Link database,
which | discussed above in connection with the Bradley article. Page 3 of
Attachment 13b indicates that the Bradley article was published on pages 89-100
of the printed journal. As shown on page 1 of Attachment 13b, SpringerLink

indicates a 2008 copyright: “© 2008.” Pages 7-8 of Attachment 13c identifies (1)
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an eBook ISBN, Series ISSN, Softcover ISBN, and Series E-ISSN numbers and (2)
“Copyright Information”: “Springer-Verlag Berlin Heidelberg 2008.”

109. Attached hereto as Attachment 13c is a true and copy of the Bradley
article that I retrieved from the Springer Link database. Attachment 13c appears to
be a true and correct copy in a condition that creates no suspicion about its
authenticity. The text of the Bradley article on pages 89-100 is complete, the page
numbers match the page numbers indicated in Attachment 13b, and there are no
missing pages. The front page of Attachment 13c also bears a 2008 copyright of
the publisher: “© Springer-Verlag Berlin Heidelberg 2008.” See { 51 above
(discussing the publisher Springer-Verlag); § 120 below (discussing the
SpringerLink database). Page 1 of Attachment 16b indicates that the Burger article
was published on pages 77-109 of the book entitled “Multicore Processors and
Systems” and was “First Online: 01 January 2009.” As shown on page 14 of
Attachment 16b, SpringerLink indicates a 2009 copyright: “© 2009 Springer-
Verlag US.”

110. Attached hereto as Attachment 13d is a true and correct copy of a
screenshot of the PDF properties for a PDF of the entirety of Volume 4935 of
LNCS that | retrieved from SpringerLink, which contains the Bradley article.

Attachment 13d shows that the PDF of Volume 4935 of LNCS that | retrieved
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from SpringerLink has a creation date of July 7, 2008 and a modified date of July
8, 2008.

111. Attached hereto as Attachment 13e is a true and correct copy of a
screenshot of the PDF properties for a PDF of the Bradley article itself that |
obtained from Springer Link. Attachment 13e shows a creation date of April 1,
2008 and a modified date of July 8, 2008.

2. Public Accessibility of the Bradley article
112. Based on the facts that (1) there is a MARC record in WorldCat with a

creation date of November 11, 2008 for the Bradley article, (2) a PDF of the
Bradley article is retrievable form SpringerLink with a creation date of April 1,
2008, and bearing a 2008 copyright date, and (3) a PDF of the journal that contains
the Bradley article is retrievable from SpringerLink, with a creation date of July 7,
2008 and bearing a 2008 copyright date, it is my opinion that the Bradley article
was indexed, searchable, and publicly accessible at least as of November 11, 2008
and could have been located by any member of the public interested in the subject
matter by exercising reasonable diligence, on their own or with the assistance of a
research librarian.

N.  Document 14 (“Roma”)

113. Document 14 is Roma et al., “In the development and evaluation of

specialized processors for computing high-order 2-D image moments in real-time,”
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in Proceedings Fifth IEEE International Workshop on Computer Architectures for
Machine Perception, pp. 170-179 (2000) (hereafter the “Roma article”). Below
are my opinions with respect to the authenticity and public accessibility of the
Roma article.

1. Authentication of Document 14

114. Attached hereto as Attachment 14a is a true and correct copy of the
results page from IEEE Xplore for my search of the Roma article in that database.
As shown on pages 1-2 of Attachment 14a, IEEE Xplore indicates that the Roma
article was “Published in” the “Proceedings Fifth IEEE International Workshop on
Computer Architectures for Machine Perception,” in connection with a September
11-13, 2000 conference, and was added to IEEE Xplore on August 6, 2002. Page 2
of Attachment 14a further provide a “Print ISBN” number and indicates that the
publisher was the IEEE, which was in the 2000-2002 timeframe (and still is) a
well-known, reputable complier and publisher of scientific and technical
publications. See 18 above (discussing IEEE and IEEE Xplore).

115. Attached hereto as Attachment 14b is a true and correct copy of the
PDF of the Roma article that | retrieved from IEEE Xplore. Attachment 14b
appears to be a true and correct copy in a condition that creates no suspicion about

its authenticity. Specifically, the text of the article is complete and no pages are

— 54—



missing. The first page of the Roma article (p. 170) indicates it was published in
by the IEEE because it bears a copyright “© 2000 IEEE.”

116. Attached hereto as Attachment 14c is a true and correct copy of a
screenshot of the PDF properties for Attachment 14. Attachment 14c shows a
creation date of March 1, 2004 and a modified date of December 5, 2022, which is
the date | retrieved Attachment 15b from IEEE Xplore.

2. Public Accessibility of the Roma article

117. Based on the fact that Attachment 14b (1) is retrievable from IEEE
Xplore, and added to IEEE Xplore on August 6, 2002 and bears a year 2000
copyright by the IEEE and (2) the PDF properties of the PDF retrievable from
IEEE Xplore shows a creation date of March 1, 2004, it is my opinion that the
Roma article was publicly accessible by August 6, 2002, but at least no later than
March 1, 2004, and could have been located by any member of the public
interested in the subject matter by exercising reasonable diligence, on their own or
with the assistance of a research librarian.

O. Document 15 (“Lokhmotov™)

118. Document 15 is Lokhmotov, et; al., “Revisiting SIMD Programming,”
in Vol. 5234 of the Lecture Notes in Computer Science (“LNCS”), pp. 32-46
(Springer-Verlag 2008) in connection with the 20th International Workshop, LPCP

2007, Urbana, IL, USA, October 2007 (hereafter the “Lokhmotov article”). Below
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are my opinions with respect to the authenticity and public accessibility of the
Lokhmotov article.

1. Authentication of Document 15

119. Attached hereto as Attachment 15a is a true and correct copy of the
MARC record for Lokhmotov article that I retrieved from the WorldCat
bibliographic database. As shown on page 1 of Attachment 15a, a MARC entry for
the Lokhmotov article was entered on August 12, 2008. This MARC record shows
24 other holdings for the Lokhmotov article. Attachment 15e is the list of
institutions the OCLC database indicates are “Holding[]” copies of selected papers
from the Languages and Compilers for Parallel Computing : 20th International
Workshop, LCPC 2007, Urbana, IL, USA, October 11-13, 2007 which is indicated
in MARC record entry 245 in Attachment 15a as the conference associated with
the Lokhmotov article. As shown in Attachment 15e, the selected papers from this
conference that included the Lokhmotov article are available from numerous
libraries, including University of New Hampshire (OCLC symbol “NHM?”),
Rutgers University (OCLC symbol “NJR™), and Cornell University (OCLC symbol
“C0Q”), which are institutions from which Vol. 5234 of the Lecture Notes in
Computer Science would be accessible.

120. Attached hereto as Attachment 15b is a true and correct copy of the

results page from my search of the Lokhmotov article in the Springer Link
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database. Springer-Verlag was in the 2007-2008 timeframe (and still is) a well-
known, reputable compiler and publisher of scientific and technical publications.
See { 51 above (discussing the publisher Springer-Verlag). SpringerLink is a
“comprehensive online collection of scientific, technological and medical journals,
books and reference works” that “offers electronic and printed literature from
Springer-Verlag” and other reputable publishers, like Urban and VVogel, Steinkopff,
and Birkhduser.”%® Page 1 of Attachment 15b indicates that the Lokhmotov article
was published on pages 32-46 of the printed journal. As shown on page 7 of
Attachment 15b, SpringerLink indicates a 2008 copyright: “© 2008 Springer-
Verlag Berlin Heidelberg.” As shown on page 8 of Attachment 15b, LNCS
Volume 5234 had a “Print ISBN” of “978-3-540-85260-5.”

121. Attached hereto as Attachment 15c is a true and copy of (1) the cover
of Volume 5234 of the LNCS; (2) the TOC; and (3) the Lohkmotov article
contained therein (pages 32-46) that was found within the PDF of Volume 5234 of
the LNCS that | obtained from Springer Link. Attachment 15c¢ appears to be a true

and correct copy in a condition that creates no suspicion about its authenticity.

16 https://www.springer.com/gp/help/about-
springerlink/18548#:~:text=SpringerLink%20is%20the%20world%27s5%20most,jo

urnals%2C%?20books%20and%20reference%20works.
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Specifically, the cover of the journal lists the title (Languages and Compilers for
Parallel Computing), the issue information (“LNCS 5234”), and publisher
(“Springer”). Page 4 of Attachment 15c identifies (1) a “Library of Congress
Control Number: 2008932585,” which indicates the journal was registered with the
Library of Congress in 2008, (2) ISSN, ISBN-10, and ISBN-13 numbers, and (3)
bears a copyright “© Springer-Verlag Berlin Heidelberg 2008.” The text of the
Lokhmotov article on pages 32-46 is complete, the page numbers match the TOC,
and there are no missing pages. The ISBN-13 number in Attachment 15¢ matches
the “Print ISBN”” number on page 7 of Attachment 15b.

122. Attached hereto as Attachment 15d is a true and correct copy of a
screenshot of the PDF properties for a PDF of the entirety of Volume 5234 of
LNCS that I retrieved from SpringerLink, which contains the Lokhmotov article.
Attachment 15d shows that the PDF of Volume 5234 of LNCS that | retrieved
from SpringerLink has a creation date of August 4, 2008 and a modified date of
August 12, 2008. Because that PDF was voluminous and contained several articles
in addition to the Lohkmotov article, Attachment 15c is a PDF that | created from
the PDF of the full journal that I retrieved from SpringerLink, comprising the

cover page through TOC and the Lokhmotov article.
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2. Public Accessibility of the Lokhmotov article
123. Based on the facts that (1) there is a MARC record in WorldCat with a

creation date of August 12, 2008 for the Lokhmotov article and (2) a PDF of the
journal that contains the Lokhmotov article is retrievable from SpringerLink, with
a creation date of August 4, 2008 and bearing a 2008 copyright date, it is my
opinion that the Lokhmotov article was indexed, searchable, and publicly
accessible at least as of August 12, 2008 and could have been located by any
member of the public interested in the subject matter by exercising reasonable
diligence, on their own or with the assistance of a research librarian.

V. CONCLUSION

| hereby declare that all statements made herein of my own knowledge are
true and that all statements made on information and belief are believed to be true;
and further that these statements are made with the knowledge that willful false
statements and the like are punishable by fine, imprisonment, or both, under Section
1001 of Title 18 of the U.S. Code. | state under penalty of perjury under the laws of

the United States of America that the foregoing is true and correct.
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Executed this December 11, 2022, in Lincoln, Nebraska.

Mary K. Bolin
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10/25/22, 12:10 PM WorldCat

WorldCat: Parallel and distributed computing practices

OCLC 38060488 No holdings in LDL - 8 other holdings
Continuing Resources Rec Stat c Entered 19971209 Replaced 20210927102744.5
Type a ELVI Srce GPub Ctrl Lang eng
BLvl s Form Conf O Freq ¢ MRec Ctry nyu
S/L 0 Orig EntwW Regl r Alph a
Desc a Srip p Cont DtSst d Dates 1998,2002
010 sn 97001181
040 NSD tb eng ¢ NSD #d DLC +d WAU fd OCLCQ +d OCLCF $d CUS $d OCLCQ
012 Fl1tk1
022 0_ 1097-2803 1 1097-2803 2 1
037 tb Nova Science Publishers, 6080 Jericho Turnpike, Ste. 207, Commack, NY 11725
042 pcc fa nsdp

050 00 QA76.54 tb .P368

082 10 0051213

090

049 LDLL

222 0 Parallel and distributed computing practices

245 00 Parallel and distributed computing practices : b PDCP.
246 30 PDCP

260 Commack, NY : £b Nova Science Publishers

300 v.:tbill.; f¢ 29 cm.

310 Quarterly

362 1 Begain with vol. 1, no. 1 (Mar. 1998) ; ceased with vol. 5, no. 4 (Dec. 2002).
588 Description based on: Vol. 5, no. 1 (Jan. 2002); title from cover.

588 Latest issue consulted: Vol. 5, no. 2 (Apr. 2003).

650 _ Real-time data processing v Periodicals.

0

650 _7 Real-time data processing. 2 fast 0 (OCoLC)fst01091219

655 _7 Periodicals. $2 fast $0 (OCoLC)fst01411641

776 08 i Online version: 1t Parallel and distributed computing practices $x 1097-2803 1w
(OCoLC)608172397

785 00 it Scalable computing $x 1895-1767 fw (DLC) 2010252198 tw (OCoLC)70901537

850 DLC

856 41 tu http://bibpurl.oclc.org/web/22890 tu http://www.scpe.org/ 7 0

029 1 AU@ b 000028435688

| Action Status Delete Holdings ~  Export _  Label  Produce  Update Holdings _ Validate
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12/8/22, 11:42 AM OCLC Connexion - Holdings Display

All locations : No holdings in LDL - 8 other holdings

Parallel and distributed computing practices : PDCP. Commack, NY : Nova Science Publishers v. :ill. ; 29 cm.
OCLC:38060488

Holdings Information
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DC DLC

PA DKC

WI GZM

ON cai

HK H2K HUA
ZA OL$

CLOSE WINDOW
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12/9/22, 3:54 PM MARC display - Catalogue - Canada.ca

I * Government Gouvernement
of Canada du Canada

Canada.ca > Science andinnovation > Federal Science Libraries Network

> (Catalogue > Parallel and distributed computing practices : PDCP.

MARC display

Clear this record H Return torecord View/export saved records

LEADER 00000cas 2200000 a 4500
005 19980603073452.0

008 971209¢19989999nyuqr p 0 Peng d
010 sn 97001181
012 |11
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035 (0CoLC)ocm38060488

037 |bNova Science Publishers, 6080 Jericho Turnpike, Ste. 207,
Commack, NY 11725

040 NSD | cNSD |dCaOON

042 msc

049 CAIA

090 QA76.9.D5 P222

245 00 Parallel and distributed computing practices :|bPDCP.

246 13 PDCP

260 Commack, NY :|bNova Science Publishers, |cc1998-

300 v. :|bill. ;|c29 cm.

310 Quarterly

362 © Vol. 1, no. 1 (Mar. 1998)-

500 Title from cover.

590 n-mf,ces c-ag

650 0 Electronic data processing|xDistributed processing
|vPeriodicals.

650 0 Parallel processing (Electronic computers) |vPeriodicals.
710 2 Nova Science Publishers.

Location Call number & Local holdings Status

Attachment - Page A8
https://science-catal ogue.canada.ca/search~S67/.b1822271/.b1822271/1,1,1,B/marc~b1822271?save=b1822271 12



12/9/22, 3:54 PM MARC display - Catalogue - Canada.ca

NRC Ottawa Ser  QA76.9.D5 P222 v. 1-4; 1998-2001.

Date modified: 2022-09-29
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12/7/22, 2:41 PM WorldCat

WorldCat: Parallel algorithms and applications.

OCLC 51232058 LDL Holdings - 1018 other holdings
Continuing Resources Rec Stat ¢ Entered 20021216 Replaced 20200716172314.6
Type a ELVI Srce ¢ GPub Ctrl Lang eng
BLvl s Form o Conf O Freq MRec Ctry enk
S/L 0 Orig s EntwW Regl x Alph a
Desc a SrTfp p Cont DtSst d Dates 1993,2004
007 c$br$dmsen$fu
010 2005249173
040 F#A $b eng $c F#A $d OCLCQ $d ZYU $d OCL $d MYG $d OCLCQ $d OCLCF $d OCLCQ $d WT2

$d OCLCQ $d AU@ $d OCLCQ $d SXB
016 7 2171287 -6 $2 DE-600

019 1058422557

022 $y 1063-7192

037 $b Taylor & Francis, Inc., 11 New Fetter Lane, London EC4P 4EE, UK
042 pcc

050 14 QA76.9.A43 $b P347

082 04 005.1

090

049 LDLL

130 0 Parallel algorithms and applications (Online)
245 10 Parallel algorithms and applications.

260 [London] : $b Gordon and Breach

310 Irregular

336 text $b txt $2 rdacontent

337 computer $b ¢ $2 rdamedia

338 online resource $b cr $2 rdacarrier

362 1 Print began with vol. 1, no. 1, published in 1993; ceased with: vol. 19 in 2004.
530 Also issued in print.

538 Mode of access: World Wide Web.

588 0 Vol. 17, no. 3 (2001); title from journal information screen (FirstSearch, viewed Dec. 13, 2002).
588 1 Vol. 19, no. 1 (2004) (FirstSearch, viewed Oct. 27, 2005).

655 Electronic journals.

655 Periodicals. $2 fast $0 (OCoLC)fst01411641

776 1 $t Parallel algorithms and applications $x 1063-7192 $w (DLC) 97661034 $w (OCoLC)26123823

785 00 $tInternational journal of parallel, emergent and distributed systems (Online) $x 1744-5779 $w (DLC)
2005249172 $w (OCoLC)57439120

856 40 $u http://ffirstsearch.oclc.org $z Address for accessing the journal using authorization number and
password through OCLC FirstSearch Electronic Collections Online

856 40 $u http://firstsearch.oclc.org/journal=1063-7192;screen=info;ECOIP $z Address for accessing the
journal from an authorized IP address through OCLC FirstSearch Electronic Collections Online

856 40 $u http://informaworld.com/openurl?genre=journal&issn=1744-5760 $z On website of later title

029 1 AU@ $b 000028645546

029 1_ AU@ $b 000044938311

029 1_ AU@ $b 000045726210

650 0 Computer algorithms $v Periodicals.
650 _0 Parallel computers $v Periodicals.
650 7 Algorithms. $2 ebps
650 _7 Parallel Computation. $2 ebps
650 _7 Computer algorithms. $2 fast $0 (OCoLC)fst00872010
650 _7 Parallel computers. $2 fast $0 (OCoLC)fst01052922
0
7
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12/7/22, 2:41 PM WorldCat
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12/4/22, 1:43 PM Full article: A bit-serial floating-point unit for amassively parallel system on achip
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A bit-serial floating-point unit for a
massively parallel system on a chip
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Pages 79-95 | Received 23 Oct 2003, Published online: 06 Aug 2006

66 Download citation https://doi-org.libproxy.unl.edu/10.1080/10637190410001725454

(-] Figures & data & References 66 Citations Ll Metrics

4
&= Reprints & Permissions View PDF

Abstract

This paper presents the design of a new bit-serial floating-point unit (FPU). It has
been developed for the processors of the instruction systolic array (ISA) parallel
computer model. In contrast to conventional bit-parallel FPUs the bit-serial approach

requires a different data format. Our FPU uses an IEEE compliant internal floating-

Attachment - Page Al14
https://www-tandfonline-com.libproxy.unl.edu/doi/full/10.1080/10637190410001 725454 1/50



12/4/22, 1:43 PM Full article: A bit-serial floating-point unit for amassively parallel system on achip

-

Q Keywords: Bit-serial floating point units Massively parallel

Floating - point unit

Introduction

Modern VLSI technology allows us to integrate massively parallel systems on a single
chip. The area limitations for the processors of such systems require small but
efficient computational units ,,. In particular, it may motivate the choice of a bit-serial
data organization of the individual processors. The fine-grained processor arrays are
used in a variety of applications where identical operations have to be performed on
large data sets such as signal, image and video processing ,, cryptography, biological
sequence analysis, scientific computing , visualization , and medical imaging .
Implementations of relevant numerical and signal processing algorithms often require
floating arithmetic in order to achieve adequate accuracy. Thus, the integration of

efficient floating-point arithmetic is essential to these processors.

Motivated by the design of an instruction systolic array (ISA) with 1024 processors on
one chip , an FPU has been designed that meets these requirements. Its bit-serial
structure allows for a fine-grained pipelined implementation on a minimal area of
silicon. The design has been guided by experiences with a lower-integrated
predecessor version of the processor array, which is available as an add-on board for a
PC.

In the early days of massively parallel machines the individual processors had no
integrated FPUs . But when MFlops evolved as one of the most important measures for
supercomputer performance, the designers added commercial bit-parallel floating-

point processors as coprocessors to small PE-clusters of their massively parallel
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semiconductor technology in the last decade, designers tended to increase the
computational capabilities of the individual processors rather than designing parallel

systems of floating-point processors.

More recent work has focused on FPU design for FPGAs. In Ref. a serial multiplier is
combined with a parallel adder in order to achieve high performance with a limited
number of CLBs. A similar approach is taken in Ref., in order to investigate the
resource utilization for the FPU in modern FPGAs. In Ref. a technique of parameterizing
the FPU-design by the desired precision is discussed. Another adaptive approach has
recently been taken in Ref. . A generator tool is presented that designs an FPU for
FPGA implementation dependent on the input of performance requirements. Even
though the performance results are impressive, all these designs are currently not
suitable for a massively parallel processor array, since they are not optimized with

respect to area and power consumption.

The rest of this paper is organized as follows. The second section describes the ISA
principle. An overview of the individual ISA processor architecture is given in the third
section. The design methods for implementing efficient floating-point operations on
bit-serial hardware are described in the fourth section. The fifth section presents the
corresponding execution units. The performance of several floating-point operations

is given in the sixth section. The seventh section concludes the paper.

Principle of the ISA

The ISA, is a mesh-connected processor grid, where the processors are controlled by
three streams of control information: instructions, row selectors and column selectors
(see Fig. 1). The instructions are input in the upper left corner of the processor array,

and from there they move step by step in horizontal and vertical direction through the
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instruction that has been executed by processor (i, j) in clock cycle k. The selectors also
move systolically through the array: the row selectors move horizontally from left to
right; the column selectors move vertically from top to bottom. Selectors mask the
execution of the instructions within the processors, i.e. an instruction is executed if and
only if both selector bits, currently in that processor, are equal to one. Otherwise, a no-

operation is executed.

Figure 1 Control flow in an ISA.

>

Every processor has read and write access to its own memory. Besides that, it has a
designated communication register (C-register) that can also be read by the four
neighbour processors. Within each clock phase reading access is always performed
before writing access. Thus, two adjacent processors can exchange data within a single
clock cycle in which both processors overwrite the contents of their own C-register with

the contents of the C-register of its neighbour. This convention avoids read/write
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Processor Architecture

The processor architecture is part of a chip design containing an ISA of size 32 x32.
The main components of the processor architecture are a set of 64 data registers, the
communication register, a unit for integer addition, logical operations and conditional
instructions, a 16-bit multiplier, and a shifter/adder for floating-point arithmetic (see
Fig. 2). The data w