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Declaration of Dr. Darrell Long
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of U.S. Patent No. 6,839,733
I, Dr. Darrell Long of Soquel, California, declare that:

1. Introduction

1. In view of my scientific and technical knowledge relating to network
systems, distributed computing, and communication protocols, I have been retained
by Databricks, Inc. (“Databricks™) as an independent expert to provide my opinions
on the subject matter recited in the claims of U.S. Patent No. 6,839,733 given the
state of the field at the time of the filing of that patent and various patent references
that predate the priority date of this patent. I will refer to this patent as the ‘733
patent.

2. I have also been retained by Databricks as an independent expert to
provide my opinions on the subject matter recited in the claims of U.S. Patent No.
7,949,752, given the state of the field at the time of the filing of that patent and
various patent references that predate the priority date of this patent. I will refer to
this patent as the ‘752 patent (Ex. 1023). I previously wrote an expert declaration
on the ‘752 patent in VMware v. Intellectual Ventures I LLC, IPR2020-00470
(P.T.A.B.). The ‘733 and ‘752 patents share the same specification.

I. Qualifications

3. I am over the age of 18 and am competent to write this Declaration. |
have personal knowledge or have developed an understanding of these technologies

based upon education, training, or experience of the matters set forth herein.
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A.  General Work Experience and Professional Background

4. I am a Distinguished Professor of Engineering emeritus in the Jack
Baskin School of Engineering at the University of California, Santa Cruz. I am the
Director emeritus of the Storage System Research Center and the Director emeritus
of the Center for Research in Systems and Storage (a National Science Foundation
Industry/University Cooperative Research Center) at the University of California,
Santa Cruz. I am a Distinguished Research Professor at the University of California,
Santa Cruz, and a Distinguished Visiting Scholar at Santa Clara University. Before
that time, I was a research assistant at the University of California, San Diego, and
a lecturer in Mathematics at San Diego State University. I was a Visiting Scientist
at IBM Research from 1995 until 2011. All this experience is covered in my
professional résumé, which provides a more detailed recitation of my employment
history and tenure at various jobs.

5. I have also held numerous positions at the University of California and
for various government agencies and laboratories. In particular, I served as the Vice
Chair and later Chair of the University of California Committee on Research Policy.
I have served on the University of California President’s Council on the National
Laboratories and the Science & Technology, National Security, and Intelligence
committees for those laboratories. I also serve on the University of California

Academic Council Special Committee on Laboratory Issues (ACSCOLI). I served
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for several years on the National Research Council’s Standing Committee on
Technology Insight-Gauge, Evaluate and Review (TIGER), on the Committee on
Defense Intelligence Agency Technology Forecasts and Reviews, and the National
Research Council’s Committee on Science and Technology for Defense Warning.

6. Additionally, I have held visiting faculty positions at the Université
Paris—Dauphine (Paris 1X), the Conservatoire National des Arts et Métiers, the
Université¢ Paris—Descartes (Paris V), Sorbonne Université, the University of
Technology, Sydney, the Center for Communications Research, and the United
States Naval Postgraduate School, and am Professor ad Honorem de la Universidad
Catolica del Uruguay. I was the European Organization for Nuclear Research
(CERN) Associate Member.

7. [ am conversant with numerous computer languages (for example, C,
C++, FORTRAN, Go, LISP, Pascal, Perl, Java, and others), scripting languages
(various Unix/Linux shell scripting languages, JavaScript, Python, and Tcl), markup
languages (HTML, XHTML, XML, and numerous XML applications), operating
systems (All varieties of Unix and Linux; MacOS; Windows NT; Windows 2000,
XP, Vista, Windows 7, 8, and 10; and Windows Server 2003, 2008, 2012, and 2016),
and network communication protocols (TCP/IP IPv4 and IPv6, plus numerous older
stacks including IPX/SPX, NetBIOS/NetBEUI, and AppleTalk).

B. Education

IPR2025-00714
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8. I graduated from San Diego State University in 1984 with a B.S. in
Computer Science. Additionally, I did my graduate work at the University of
California, San Diego, during which I earned a Master of Science in Computer
Science in 1986 and a Ph.D. in Computer Science in 1988.

C. Professional Societies and Committee Memberships

0. I have been involved in coordinated research efforts with my peers in
the field and with professional societies in the computer science field. I have held
numerous professional committee memberships throughout my career.

10.  Icurrently am a member of various professional societies, including the
International Association for Cryptologic Research (IACR), the Association for
Computing Machinery (ACM), the Institute of Electrical and Electronics Engineers
(IEEE), the American Association for the Advancement of Science (AAAS), Armed
Forces Communications & Electronics Association, American Society for
Engineering Education, the Usenix Association, Sigma XI (Scientific Research
Society), and the IEEE Computer Society. I was elected a Fellow of the IEEE in
2006 and a Fellow of the AAAS in 2008. I served on the IEEE Fellows Evaluation
Committee in 2007, 2010, and 2011 to 2014. From 2011 to 2012, I was a Member
and Chair Emeritus for the IEEE Reynold B. Johnson Information Storage Systems
Award Committee. From 2008 to 2011, I served as the Chair of the IEEE Reynold

B. Johnson Information Storage Systems Award Committee and was a member of
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the IEEE Technical Field Awards Council. I was the inaugural Editor-in-Chief of
IEEE Letters of the Computer Society (LOCS) and am the Editor-in-Chief and
emeritus of the ACM Transactions on Storage (TOS). In 2002, I founded the
Conference on File and Storage Technologies (FAST), one of the most prestigious
venues in the computer data storage field. In 1994, I was the founding General Chair
of the IEEE Workshop on Mobile Computing Systems and Applications (WMCSA),
now known as Hot Mobile.

D. Publications and Patents

11. I have contributed to more than 200 peer-reviewed publications,
including journals, conference proceedings, and patent applications. In particular, I
was an author of a book titled Avoiding Surprise in an Era of Global Technology
that was peer-reviewed and published in 2005. In 1989, I co-authored another
scholarly book with John L. Carroll titled Theory of Finite Automata. 1 have co-
authored chapters of various books, including Distributed Data & Structures 4,
Multimedia Communications:  Directions and Innovations, Network Systems
Design, and Progress in Simulation I1.

12.  Thave co-authored various peer-reviewed journals in the areas of secure
computing, mobile computing, big data, computer systems, and data storage. In
particular, these peer-reviewed journals include ACM Transactions on Storage,

ACM/Baltzer Mobile Networks and Applications Journal, Cluster Computing
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Journal, Computer Networks, Computing Systems, Future Generation Computer
Systems, IEEE Latin America Transactions, IEEE Micro, IEEE Transactions on Big
Data, IEEE Transactions on Cloud Computing, IEEE Transactions on Computers,
IEEE Transactions on Dependable and Secure Computing, IEEE Transactions on
Knowledge and Data Engineering, IEEE Transactions on Magnetics, International
Journal in Computer Simulation, Internet Computing, Journal of Software
Engineering and Knowledge Engineering, and Journal of the ACM and Performance
Evaluation.

13. T am a co-inventor on 11 different patent applications that have been
issued. These patents include, for example, U.S. Patent No. 5,889,992, titled
“Predictive Event Tracking Method,” U.S. Patent No. 6,405,315, titled
“Decentralized Remotely Encrypted File System,” and U.S. Patent No. 6,792,424
titled “System and Method for Managing Authentication and Coherency in a Storage
Area Network.”

14. I have written widely for a broad range of computing publications and
computing-oriented articles. As previously noted, my curriculum vitae (attached as
Appendix A to this Declaration) provides as comprehensive a record of these

publications as I have been able to assemble.
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II.  Scope of Work

15. I have been asked to consider and provide my opinions on claims 37—
43 (“the challenged claims™) of the ‘733 patent, including the technical subject
matter and the application of various references that predate the patent’s priority
date. In particular, I have been asked to consider what one of ordinary skill in the
art would have understood from the challenged claims and specification of the ‘733
patent, whether certain references disclose or suggest the features recited in the
challenged claims of the ‘733 patent, and whether one of ordinary skill in the art
would have combined certain references to arrive at the claimed subject matter.
Counsel has also informed me that I should assume the invention date for this patent
is the earliest alleged priority date.

16. I am being compensated at my rate of $750/hour for my work. My
compensation is not contingent on the nature of my findings, the presentation of my
findings in testimony, or the outcome of any proceeding.

17. In forming my opinions, I have reviewed the ‘733 patent, its

prosecution history, and the following documents and prior art references:

Ex. No. Brief Description
1001 U.S. Patent No. 6,839,733 (*“733 patent™)
1002 File History of ‘733 Patent
1004 U.S. Patent No. 6,029,175 (“Chow”)

1005 U.S. Patent No. 5,603,031 (“White”)
1006 U.S. Patent No. 6,263,358 (“Lee”)

IPR2025-00714
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Ex. No. Brief Description

1007 Complaint in Byteweavr, LLC v. Databricks, Inc.., No. 2:24-cv-
00162-JRG-RSP (E.D. Tex.)

1008 F. Cheong, Internet Agents (1996)

1009 D.B. Lange, M. Oshima, G. Karjoth, K. Kosaka, “Aglets:
Programming mobile agents in Java” (March 1997)
S. Funfrocken, “How to Integrate Mobile Agents into Web Servers”

1010
(June 1997)

1011 P. Domel, A. Lingnau, O. Drobnik, “Mobile Agent Interaction in
Heterogeneous Environments” (April 1997)

1012 Guideware Agent System for Java - Customer Support, October 17,
1997 Web Archive
Guideware Agent System for Java — Agent Facts, October 17, 1997

1013 :
Web Archive

1014 Guideware Agent System for Java — Sample Agents, October 17,
1997 Web Archive

1015 Y. Aridor, M. Oshima, “Infrastructure for Mobile Agents:
Requirements and Design” (September 1998)

1016 ACM Transactions on Computer Systems (TOCS) 2.1 (1984): 39-
59

1017 IPR2020-00470, Paper 1 (Petition)

1018 IPR2020-00470, Paper 7 (Patent Owner Preliminary Response)

1019 IPR2020-00470, Paper 13 (Institution Decision)

1020 IPR2020-00470, Paper 18 (Patent Owner Response)
Claim Construction Order, Intellectual Ventures I, LLC et al. v.

1021 VMware, Inc., No. 1:19-cv-01075 (W.D. Tex) June 10, 2020, Dkt.
92.
Joint Claim Construction and Prehearing Statement and Exhibits

1022 thereto in Byteweavr, LLC v. Databricks, Inc.., No. 2:24-cv-00162-
JRG-RSP (E.D. Tex.) (dkt. entry 55)

1023 U.S. Patent No. 7,949,752

1024 U.S. Patent No. 6,163,794

IPR2025-00714
DATABRICKS EX1003 Page 13



Declaration of Dr. Darrell Long
Petition for Inter Partes Review
of U.S. Patent No. 6,839,733

Ex. No. Brief Description
1025 As-Filed Application of U.S. Patent No. 6,163,794

Report and Recommendation, Intellectual Ventures I, LLC et al. v.
HCC Insurance Holdings, Inc. et al., No. 6:15-CV-660 (E.D. Tex)

Docket in Byteweavr, LLC v. Databricks, Inc.., No. 2:24-cv-00162-
JRG-RSP (E.D. Tex.)

1026

1027

III. Basis for Opinions

18. My opinions set forth below are based on my education, training,
experience, and the content of the references considered. As discussed below, my
understanding of the relevant law is based on my discussions with counsel for
Databricks.

A. Level of Ordinary Skill in the Art

19. My opinions are provided based on what a person of ordinary skill in
the art in the technical field of the invention would have understood at the time of
the purported invention of the ‘733 patent. I have been asked to assume the date of
the purported invention for the ‘733 patent is October 23, 1998 (the “priority date™).

20. I have been informed and understand that the content of a patent and
prior art should be interpreted the way a person of ordinary skill in the art would
have interpreted those references at the time of the invention of the patent. I
understand that the person of ordinary skill is a hypothetical concept referring to one

who thinks along the lines of conventional wisdom at the time.
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21. Iwas asked to provide an opinion as to the level of one of ordinary skill
in the art pertinent to the subject matter set forth in the ‘733 patent at the time of the
priority date. It is my opinion that, in 1998, a person of ordinary skill in the art in
the field of the ‘733 patent would have been someone with a good working
knowledge of networked computer software systems, Internet communication
protocols, and software agents.

22. A person of ordinary skill in the art to whom the patent is addressed
would have had a range of knowledge roughly equivalent to the knowledge and/or
training of a person holding the degree of Bachelor of Science in electrical
engineering, computer science, or computer engineering, or equivalent, and at least
two years of prior relevant experience with networked computer software systems.

23. The basis for my familiarity with the level of ordinary skill is my
interaction with large numbers of students seeking Bachelor of Science degrees in
electrical engineering, computer science, and computer engineering over the past 37
years of teaching and with programmers and engineers in the computing field who
were at this level of skill. In reaching this opinion as to the hypothetical person of
ordinary skill in the art, I have considered the types of problems encountered in the
art, the prior art solutions to those problems, the rapidity with which innovations are
made, the sophistication of the technology, and the educational level and

professional capabilities of workers in the field.

10
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B. Anticipation

24. I have been informed that a patent claim is invalid, as anticipated under
35U.S.C. § 102, if each and every element of a claim, as properly construed, is found
either explicitly or inherently in a single prior art reference. Under the principles of
inherency, if the prior art necessarily functions in accordance with or includes the
claimed limitations, it anticipates.

25. Thave been informed that a claim is invalid under 35 U.S.C. § 102(a) if
the claimed invention was known or used by others in the U.S. or was patented or
published anywhere before the applicant’s invention. I further have been informed
that a claim 1s invalid under 35 U.S.C. § 102(b) if the invention was patented or
published anywhere, or was in public use, on sale, or offered for sale in this country,
more than one year prior to the filing date of the patent application (critical date). I
have been informed that a claim is invalid under 35 U.S.C. § 102(e) if an invention
described by that claim was described in a U.S. patent granted on an application for
a patent by another that was filed in the U.S. before the date of invention for such a
claim.

C. Obviousness

26. I have been informed and understand that subject matter claimed in a
patent is obvious under 35 U.S.C. § 103 if a person of ordinary skill in the art at the

time the alleged invention was made would have had reason to combine or modify

11
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the disclosures of one or more prior art references to arrive at the claimed subject
matter. A claim may be unpatentable even if each and every claim limitation is not
present or disclosed in a single prior-art item.

27. 1 have been informed and understand that, under the doctrine of
obviousness, a claim is unpatentable if the differences between the invention and the
prior art are such that the subject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary skill in the art to which the
subject matter pertains. A person of ordinary skill in the art is presumed to know
about the relevant prior art at the time of the claimed invention.

28. I have been informed and understand that obviousness is based on the
scope and content of the prior art, the differences between the prior art and the claim,
the level of ordinary skill in the art, and secondary indicia of obviousness and non-
obviousness to the extent such indications exist.

29. I have been informed and understand the determination of whether the
asserted claims would have been obvious to a person of ordinary skill in the art and,
therefore, invalid, is not governed by any rigid test or formula. A determination that
a claim is obvious is, instead, based on a common-sense determination that the
claimed invention is merely a combination of known limitations to achieve
predictable results. Any of the following rationales are acceptable justifications to

conclude that a claim would have been obvious: (1) the claimed invention is simply

12
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a combination of known prior art methods to yield predictable results; (2) the
claimed invention is a simple substitution of one known element for another to
obtain predictable results; (3) the claimed invention uses known techniques to
improve similar devices (methods, or products) in the same way; (4) the claimed
invention applies a known technique to a known device (method, or product) ready
for improvement to yield predictable results; (5) the claimed invention was “obvious
to try”—choosing from a finite number of identified, predictable solutions, with a
reasonable expectation of success; (6) there is known work in one field of endeavor
that may prompt variations of it for use in either the same field or a different one
based on design incentives or other market forces if the variations would have been
predictable to one of ordinary skill in the art; or, (7) there is some teaching,
suggestion, or motivation in the prior art that would have led one of ordinary skill in
the art to modify the prior art reference to combine prior art teachings to arrive at the
claimed inventions.

30. I have been informed and understand that a claim may be obvious in
light of a single reference without the need to combine references and that any
elements of the claim that are not found in the reference (if any) can be supplied by
the common sense or knowledge of one of ordinary skill in the art or taught in

different areas of the single reference.
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31. I have been informed and understand that an analysis of whether a
claimed invention is obvious must not rely on a hindsight combination of prior art.
The analysis must proceed in the context of the time of the invention or claimed
priority date and consider whether the invention as a whole would have been obvious
to a person of ordinary skill in the art, taking into consideration any interrelated
teachings of the prior art, the effects of demands known to the design community or
present in the marketplace, and the background knowledge possessed by a person
having ordinary skill in the art, all to determine whether there was an apparent reason
to combine any known elements in the fashion claimed by the patent at issue.

IV. Technology Background

32. Software agents are “personal software assistants with authority
delegated from their users.” Ex. 1008, 21. Software agents were well-known in the
art and were certainly not new in October 1998. I am aware of researchers describing
software agents as far back as 1970. For example, Cheong’s Internet Agents book
mentions a 1970 paper from Nicholas Negroponte, the founder of MIT’s Media Lab,
titled “The Architecture Machine: Towards a More Human Environment that
described software agents.” Ex. 1008, 21. Cheong’s book summarizes at least 22
different agent systems described in the literature by 1996. Ex. 1008, 21-50. Many
of these agents were mobile and interacted with the Internet and the World Wide

Web. For example, the Telescript agent system and the AT&T Bell Labs surrogate

14
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bots interacted with email. Ex. 1008, 21-22, 25-26. As another example, Etzioni’s
Internet softbots interacted with archie, gopher, netfind, ftp, telnet, and
email. Ex. 1008, 26-29. In addition, the well-known “spider” programs developed
by World Wide Web search engines in the mid-1990s, like Lycos, were also agent
programs. Ex. 1008, 98—-119. Cheong described two more agents in that book that
also interacted with the Internet: “WebWalker,” an agent that maintained links in a
webpage, and “WebShopper,” an agent that crawled the web for low-price audio
compact discs. Ex. 1008, 170-97, 309-61.

33. Inventor Danny Lange co-authored an article in the March 1997
Worldwide Computing and its Applications conference proceeding (more than a
year before the filing of the ‘733 Patent priority document) titled “Aglets:
Programming  Mobile = Agents in Java.” Ex. 1009; see also
https://link.springer.com/chapter/10.1007/3-540-63343-X 52. Lange’s March 1997
paper describes usage scenarios for Java-programmed mobile agents (aka “aglets”),
including, among many other scenarios, as a “Web Site Monitor.” Ex. 1009, 1, 3,
11. According to Lange: “A Web browser can dispatch an aglet to a Web site. The
aglet can perform a local high-bandwidth search among the documents at that site,
or it can monitor specific documents for updates. When a document is updated the
aglet can either send an email to its owner or return to its origin.” Ex. 1009, 11.

Lange expressly noted the benefits of such an implementation that would have been

15
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apparent to a person of ordinary skill in the art at that time: (1) “The client can search
and monitor the Web even while it is disconnected, and monitoring of Web sites
does not require a continuous network connection” and (2) “For Web sites, it means
that interested readers are automatically and instantaneously notified of important
updates.” Ex. 1009, 11.

34. Lange also described an API through which users can create, dispatch,
retract, handle messages, activate/deactivate, clone, and dispose of a mobile agent
aglet. Ex. 1009, 2-6.

35.  Stefan Fiinfrocken authored a paper entitled “How to Integrate Mobile
Agents into Web Servers,” appearing in the Proceedings of IEEE 6™ Workshop on
Enabling Technologies: Infrastructure for Collaborative Enterprises in June 1997.
Ex. 1010. Fiinfrocken described an infrastructure developed as part of the Web
Agent-based Service Providing (WASP) project. Ex. 1010, 1. Fiinfrocken’s
infrastructure “integrated mobile agents support into a Web server,” which means
“to enable Web servers to start, receive, and execute mobile agents” while allowing
Web agents to “access the Web data of the server.” Ex. 1010, 1. Notably, “the code
of Web servers does not need to be changed” because “[s]tarting executing,
accessing Web data, and management of agents is done by a special extension
module: the Server Agent Environment (SAE).” Ex. 1010, 1. Fiinfrocken disclosed

that it was known that “[e]very agent system offers critical system resources like
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CPU cycles, main memory, disk space, and network access to foreign agents.
Because of this, agent systems have to take care about system resources and monitor
their usage to avoid misuse.” Ex. 1010, 5. In the Fiinfrocken’s WASP project
specific implementation “all Web agents are granted a certain amount of each system
resource. When trying to use more units than granted, the agent will receive an
exception and is terminated when ignoring that.” Ex. 1010, 5.

36. Peter DOomel, Anselm Lingnau, and Oswald Drobnik authored a
conference paper titled “Mobile Agent Interaction in Heterogeneous Environments”
in the Proceedings of the First International Workshop on Mobile Agents in April
1997. Ex. 1011. Domel, Lingnau, and Drobnik discuss the many different mobile
agent systems that were available at that time and address the question of how to
make a Telescript mobile agent interoperate with another type of mobile agent,
namely a £ fMATIN (“FrankFurt Mobile Agent INfrastructure) agent. Ex. 1011, 1-2.
In describing “Telescript agents and the web,” Domel, Lingnau, and Drobnik
identify that a “set of tools allows users to create, control and interact with Telescript
agents via ordinary Web browsers.” Ex. 1011, 5. “Using these tools,” they note,
“Agents can, e.g., be used to search information in the Internet, monitor changes of
Web pages or build meta services.” Ex. 1011, 5. Do6mel, Lingnau, and Drobnik
identify one of the benefits that would have been readily apparent to a person of

ordinary skill in the art at the time for using mobile agents in this way: “The mobility
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of agents can help to do this [search the Internet, monitor changes of Web pages,
etc.] more efficiently by avoiding network traffic whenever great amounts of data
have to be processed.” Ex. 1011, 5.

37. Domel, Lingnau, and Drobnik describe an electronic marketplace
scenario using Telescript mobile agents and how, in Telescript, users can create and
control the mobile agents using special URLs that both specify the agent (i.e.,
CDShopingAgent) and a specific method of the agent to be executed (i.e.,
findCD?title=Equinoxe):

Users (and administrators) can create and control their personal agents by
selecting special URLs in their Web browsers. Another way to communicate
is by filling out HTML forms generated by their agents. Such a URL may,
e.g., look like:

http://deneb:30/login/telescript/CDShopingAgent/findCD?title=Equinoxe

The browser requests the resource bound to this URL from an ordinary Web
server running on host deneb using port 3000. This server was configured
such, that the login part of the URL causes it to perform HTTP-based
authentication. By requiring users to log in, the system can bind identities of
agents to identities of users. The URL part telescript refers to a CGI process,
webtots, which takes all the CGI variables provided by the Web server and
the user and creates a Telescript data-structure out of it. Then webtots
connects to the Telescript engine (represented by a cloud) where the rest of
the URL is processed.

Because the user has not created a CDShoppingAgent earlier in our example,
by default such an agent will be created by the webtots place, which also
contains a registry of services (‘R’ in figure 2) and information about
registered users (‘U’ in figure 2). From this service registry the agent gets the
addresses (represented by ticket objects) of two places offering CDs as well
as a ticket to the UserHomePlace. First the agent ‘goes’ to the
UserHomePlace where it makes a note (enters its URL) in the user’s personal
HTML pages, so that the user can contact it, if necessary.
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The part findCD?title=Equinoxe of the URL invokes the agent’s findCD
method. Because the agent owns the associative array (created by the webtots
process) which contains all the necessary CGI variables, it knows that the user
is interested in CDs with the title Equinoxe. First it visits the CDStorePlacel
where it meets the shop’s service agent and asks it about availability and price
of CD’s with the title Equinoxe. This service agent, however, is only a front-
end to a normal WWW CD store service. With the help of a Web access API
(‘W’ 1in figure 2) it communicates with the external process tstoweb, which
uses the HTTP client library libwww to access a HTML form based WWW
CD store service. The service agent of the CDStorePlacel simply fills out the
appropriate forms and parses the resulting Web pages. From this information
it generates the result to the CDShoppingAgent’s question.

After it got its first result, CDShoppingAgent ‘goes’ to the CDStorePlace2
which is provided by another Telescript engine on another network server.
This engine may also be connected to the Web using the Telescript Web
Tools, but it may as well be a standalone Telescript engine, offering pure
Telescript services. In our example the service agent of CDStorePlace2 has
its own data repository inside the place and no need to access other services
in order to operate the ‘shop’. However, this agent could as well be an
interface agent to an external database system.

Ex. 1011, 5-7; see also id., Fig. 2.

38.  The use of URLs to invoke execution of mobile agents in this way was

not limited to Telescript, and a person of ordinary skill in the art as of October 1998

would have been familiar with other similar implementations. For example, more

than a year before the filing of the ‘733 patent priority document on Oct. 23, 1998,

Guideware Corporation offered a publicly available SDK that “provides a full set of

tools, class libraries, and sample code required to build deployment-ready agents.

The SDK also provides a Java application framework that simplifies the construction

of agents that access data, make decisions, and notify users.” Ex. 1012 (Oct. 17,
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1997, FAQ), 2. The Guideware agents were identified by a unique URL that
includes the agent’s registration port, type, instance identifier, and thread name in
the following format:

/Agent/<Registration Port>/<Type>/A<Instance Id>/<Thread name>
Ex. 1013 (Oct. 17, 1997, Agent Facts), 2. By way of example, the URL for an agent
of type “CustomerSupportRep,” registered at a server named “guideware.com” at an
agent port named “Support,” with an ID of 55 and a thread name of “main” would
have been:

/Agent/guideware.com/Support/CustomerSupportRep/AS55/main
Ex. 1013 (Oct. 17, 1997, Agent Facts), 2.

39. In addition to identifying the Guideware mobile agent, the URL also
identified an object, allowing an agent to accept commands or collect information
from a user. For example, the following URL would enable access to an object
named ‘hello’:

/Agent/guideware.com/Support/CustomerSupportRep/AS5/main/hello
Ex. 1013 (Oct. 17, 1997, Agent Facts), 2.

When an agent receives a request for a particular object, it responds in

different ways, depending on the class of the requested object. If an

AgentWebForm or an AgentWebPage object is requested, that web page or

form is returned back to the requester. If any other object is requested, its

toString() method is invoked, and the resulting text is returned to the
requesting application. If an object derived from Command is requested, its

onCommand() method is invoked. The onCommand() method can perform
any processing and then return a Web page or a text string to the requester.
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Objects may be added to the persistent store at any time. When an agent is
created, it usually adds a number of AgentWebPage, AgentWebForm and
Command objects to the persistent store, so that it can communicate with
users. An agent may also insert objects into its persistent store simply to
transport them back to its home port. For example, an agent may collect
comments on a document, an electronic signature, or the results of a web
search, and transport them back.

Ex. 1013 (Oct. 17, 1997, Agent Facts), 2; see also Ex. 1014 (Oct. 17, 1997, Sample
Agents). A person of ordinary skill in the art would have understood that the
onCommand() method defined a condition that triggered return of a Web page or
text string to the requester. A person of ordinary skill in the art would have
understood that the Guideware URL included an object (e.g., event) that responded
differently depending on the class of the requested object (e.g., type).

40. Aglets also utilized URLs to invoke the execution of mobile agents.
Yariv Aridor and Mitsuru Oshima authored an article titled “Infrastructure for
Mobile Agents: Requirements and Design” that appeared in the September 1998
Proceeding of the Second International Workshop on Mobile Agents. Ex. 1015.
Aridor and Oshima note: “[T]he ubiquity of Web browsers makes them perfect client
tools for creating and communicating with remote agents.” Ex. 1015, 10. In Aglets,
“HTTP requests are used for delivery of messages directly to remote aglets.” Ex.

1015, 11. An exemplary URL including the mobile agent location
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(http://mall.server:port/aglets), an identity of the receiver mobile agent aglet
(YourShopingAglet), the message type (report) and parameters (type):

http://mall.server:port/aglets/Y ourShopingAglet/report?type=brief

Ex. 1015, 11. A person of ordinary skill in the art would have understood that the
Aglet URL included an event (e.g., report) type (e.g., brief). According to Aridor
and Oshima, the benefits of using HTTP messaging in this way are that it is “a very
lightweight mechanism” and applies “to a broad range of client devices.” Ex. 1015,
11.

41. “Remote procedure calling” was commonly used to perform distributed
computing long before 1998. Birrell, Andrew D., and Bruce Jay Nelson.
“Implementing remote procedure calls.” ACM Transactions on Computer Systems
(TOCS) 2.1 (1984): 39-59 (Ex. 1016).

V. Overview of the ‘733 Patent

42.  The application, which became the ‘733 Patent, U.S. Application No.
09/712,712, was filed on Nov. 14, 2000. That application is a continuation of U.S.
Application No. 09/178,366 (now U.S. Patent No. 6,163,794), filed on Oct. 23, 1998.

43. The ‘733 patent claims old, known concepts that add nothing to the
prior art.

A.  Alleged Invention of the ‘733 Patent

44,  The ‘733 Patent described a problem with services such as email, voice

mail, electronic organizers, and on-line databases. Ex. 1001, 1:48-52, 64—65. The
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problem was that the software applications supporting those services were “often
developed with a broad spectrum of subscribers in mind.” Ex. 1001, 1:65-67. This
meant the applications “address[ed] the generalized needs of many subscribers, but
not the specialized needs of any one particular subscriber or group of subscribers.”
Ex. 1001, 2:1-3. To obtain modified software to address the subscriber’s specialized
needs, the subscriber would have to convince the service provider to bear the costs
of developing, testing, and maintaining the modified software. Ex. 1001, 2:4-28.

45. According to the ‘733 patent, the applications supporting Internet
services such as email, voice mail, electronic organizers, and online databases were
“often developed with a broad spectrum of subscribers in mind.” Ex. 1001, 1:57—
61, 1:64-47. That presented a problem because the software applications supporting
those services “address[ed] the generalized needs of many subscribers, but not the
specialized needs of any one particular subscriber or group of subscribers.” Ex.
1001, 1:67-2:3. The only way a subscriber could obtain modified software to
address the subscriber’s specialized needs would be to convince the service provider
to bear the costs of developing, testing, and maintaining the modified software. Ex.
1001, 2:4-28.

46. The solution discussed as the “present invention” in the summary
section of the ‘733 Patent was to make the network system “extensible (e.g.

programmable) by ‘end-users.”” Ex. 1001, 2:35-37. This was accomplished by
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augmenting the network system with an agent system. [Id., 2:47-48. This
augmentation was made possible by programmatically exposing network
capabilities through services, service resources, and service wrappers, which
software agents could use to modify the services. Ex. 1001, 2:49-58.

47. The ‘733 patent disclosed the network system (2) of Figure 1
(reproduced below). Ex. 1001, 5:23-25. The network system included a
“programmable functionality component” (4), a “hard-wired functionality
component” (6), graphical and voice user interfaces (12 and 16), and one or more
services (24) with associated service wrappers (26) and service resources (25). Ex.
1001, Figure 1, 5:56-6:5, 6:18-29, 6:50-54. The programmable functionality
component included the components of the agent system, such as the agent server

(20) and the agents (22).

Servce | e Service | 5
P Wiascoer Wracoee ' Vivapper | Furctonalty |
” - \
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48. The agents described in the ‘733 patent were software computer
processes that performed tasks on behalf of an affiliated user or “principal.”
Ex. 1001, 8:30-35. Such tasks included utilizing services (24). Ex. 1001, 10:25-29.
For example, an agent could place an outgoing call, answer an incoming call, or
record a voicemail message with a service that supports call processing. Ex. 1001,
10:30-34. Another example was online data retrieval. Id., 10:34—40.

49.  Agents consumed computational resources (21) and service resources
(25) in performing these tasks. Ex. 1001, 9:37-42. Computational resources were
“resources provided or supported by a computer-based system” and, according to
the ‘733 patent, included “processing time, memory storage space, and the like.” Ex.
1001, 8:20-29. Service resources “enable[d] a service to be performed.” Ex. 1001,
11:4-6. For a call processing service, service resources could have “include[d] a
telephone, an answering machine, a telephone line, a local telephone provider
service, a long-distance telephone providers service, etc.” Ex. 1001, 11:6-8. For an
online data retrieval service, service resources could have “include[d] a telephony
connection” or “a modem for on-line communication.” Ex. 1001, 11:9-12. Some
service resources might also have “comprise[d] discrete units which [were]
‘consumed’ during utilization of the respective resource by an agent 22.” Ex. 1001,

11:15-17. For example, a service resource related to telephony services might have
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comprised long-distance calling time, which could be consumed by an agent placing
acall. Ex. 1001, 11:17-21.

50. Agents executed on the agent server, which “control[led],
coordinate[d], and otherwise manage[d] the overall operation of [the] programmable
functionality component.” Ex. 1001, 7:55-57. The agent server could be used to
“invoke, initiate, or execute various routines, processes, objects, and the like,”
including agents, and controlled the consumption of computational resources and
service resources. Ex. 1001, 7:57-59, 7:66-8:3. The agent server also
communicated (exchanged information) with the graphical and voice user interfaces.
Ex. 1001, 7:51-55. Finally, the agent server also interfaced with the services
through their associated service wrappers, which “mediate[d] the interaction
between a service ... and the remainder of [the] programmable functionality
component.” Ex. 1001, 11:27-33. As discussed in the technology background
section, nothing was novel about agents or agent servers in 1998.

51.  Service wrappers “enable[d] communication between services 24 and
agent server 20” by, for example, “converting between a computer language (or
instruction set) used within agent server 20 and the computer language (or
instruction set) of the respective service 24.” Ex. 1001, 11:47-51. Each service

wrapper was “implemented, at least in part, with an application programming
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interface (API),” which programmatically exposed the capabilities of a service to an
agent. Ex. 1001, 11:51-56.

52.  “Agents 22 are created from agent templates.” Ex. 1001, 10:10. The
733 specification explains the role of templates.

An agent template can be a “blueprint” for one or more agents 22. In object-
oriented terminology, each agent 22 is an object and each template is an agent
class from which agents 22 can be created by instantiating the class/template.
In one embodiment, an agent template is essentially an agent object in its
initial state. After the agent has been created, it may be executed. During
execution, the agent object begins to receive events, handle these events, and
so change its state.

In accordance with an embodiment of the present invention, network system
2 allows users (e.g., subscribers) to create, copy, modify, edit, or delete agents
22 and the associated templates as desired, thereby affording extensibility.

Ex. 1001, 10:10-24. Templates can thus be either models or “blueprints” from which
agents are created, or templates may be programmatic instantiations of the code
defining the agent. Once an agent is created from a template and executing, its
operation causes it to “change its state.” Ex. 1001, 10:17-18.

53. To manage agents, the “network system includes a user interface which
allows a user to interact with the network system.” Ex. 1001, 3:1-3. An agent server
with a user interface may “create or modify an agent in response to interaction by

the user.” Ex. 1001, 3:5-8.
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54.  As explained below, however, the elements claimed were previously
disclosed, are not novel or innovative, and are obvious over Chow in view of White
and Lee in view of White.

B. “733 Patent Prosecution

55.  The application issued as the ‘733 Patent—Application No. 9/712,712
(“the *712 application”)—purports to claim priority back to U.S. Pat. Appl. No.
9/178,366 (“the ‘366 application”), filed Oct. 23, 1998, now U.S. Pat. No. 6,163,794,
entitled “Network System Extensible By Users.” The *712 application was filed on
November 14, 2000.

56.  On December 29, 2003, the first office action rejected some claims
based on obvious double patenting and separate claims as unpatentable under 35
U.S.C. § 103(a) over U.S. Pat. No. 6,657,990 (“Dilip”). Non-Final Office Action at
3 (Dec. 29, 2003) (Ex. 1002 at 433). According to the examiner, Dilip “taught the
invention substantially as claimed including a system which provided network based
interaction for allowing an agent application to consume a service resource while
utilizing a service.” Id. In response, the applicant canceled all claims rejected based
on Dilip and filed a terminal disclaimer to overcome the obviousness double
patenting objection of the remaining claims. Applicant Arguments/Remarks Made
in an Amendment at 10—11 (Apr. 28, 2004) (Ex. 1002 at 449-50). The examiner

issued a notice of allowance on July 15, 2004.
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V1. Claim Construction

57. I understand that claim terms are given their ordinary and customary
meaning that would have been understood by one of ordinary skill in the art that is
reading the specification of the ‘733 patent at the time of the priority date unless
there is evidence that the inventor applied a special definition to a term in the claims
or there was some statement made during prosecution that would affect the meaning
of a term. I understand that this standard changed in November 2019 and that the
standard used to be the “broadest reasonable interpretation.” I discuss several terms
below that have been construed in prior litigations, prior IPR proceedings, or for
which the petitioner and/or Patent Owner propose construction in the co-pending
litigation. For all other terms, I am applying the plain and ordinary meaning that
would have been obvious to a person of ordinary skill in the art given the prior art.

A. Agent

58. I understand that in VMware, Inc. v. Intellectual Ventures I LLC,
IPR2020-00470 (“VMWare IPR”) of the related ‘752 patent, the Board construed
“agent” as “a process that occupies a place and that is mobile, i.e., can move from a
first place to a second place.” IPR2020-00470, Paper 13 (Ex. 1019) at 13. The
Board explained that this construction was based on lexicography because the *752

patent incorporates the text of White (Ex. 1001, 5:27-31), and White includes a
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glossary specifically defining “agent” as “a process that occupies a place and that is
mobile, i.e., can move from a first place to a second place” (Ex. 1005, 16:65-67).
The Board also noted that “[t]his definition also is consistent with the embodiments
described in the Specification of the *752 patent.” 1PR2020-00470, Paper 13 (Ex.
1019) at 13. The ‘752 and ‘733 patents share the same specification. I understand
that the owner of the ‘752 and ‘733 patents has also previously agreed with this
construction. See, e.g., Ex. 1021 (VMWare Litigation Claim Construction Order) at
1; IPR2020-00470, Paper 18 (Patent Owner Response, Ex. 1020) at 7-8. 1
understand that in co-pending litigation against the Petitioner, the Patent Owner
proposes that “agent” be construed as “a software application, program, or process
responsible for performing a task on behalf of a user.” Ex. 1022. I understand that
the Petitioner proposes that, for purposes of this IPR and in the co-pending litigation,
“agent” be construed as “a process that occupies a place and that is mobile, i.e., can
move from a first place to a second place.” Ex. 1022. I have applied both
constructions and as set forth below, it is my opinion that the prior art invalidates
under either construction.

B. Service Resource

59. I understand that neither party proposes a construction of the term
“service resource” in the co-pending litigation against the petition. However, |

understand that in the VMWare IPR, the owner of the ‘752 and ‘733 patents argued
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that the term “service resource means a resource which enables a service to be
performed.” IPR2020-00470, Paper 18 (Patent Owner Response, Ex. 1020) at 8-11.
A person of ordinary skill in the art would have understood this construction to be
the plain and ordinary meaning of the term. See, e.g., Ex. 1001, 10:61-63. I
understand that the owner of the ‘752 and ‘733 patents further contended that
“Money is not a service resource’ and that the specification does not “identify costs,
let alone monetary costs” as service resources. /d. On this, I disagree.

60. Nothing in the Patent Owner’s prior proposed construction would
preclude a cost (monetary or otherwise) from being a “service resource.” On the
contrary, a person of ordinary skill in the art would have understood that a cost
(monetary or otherwise) constitutes a resource that enables a service to be
performed. The ‘733 patent describes “units of long-distance calling time” and
“units of data-access time or inquiry” as examples of service resources. See EX.
1001, 18:30-35, 22:38-42, 24:57-62. The ‘733 patent also discloses that, in a
telephony service, information including “duration of call” and “cost of call” are
stored in a database. Ex. 1001, 13:7-10. A person of ordinary skill in the art would
have recognized that duration and cost are expressly contemplated resources that
enable a service to be performed.

61. The ‘733 patent expressly discloses that “service resources” may

include “cost.” Namely, claim 7 recites, in part: “A network system comprising: a
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service; an agent operable to use the service on behalf of a principal and to consume
a service resource while using the service” and “wherein the service resource
comprises cost for a telephone call.” Ex. 1001, 26:14-44. The ‘733 patent also
claims priority to U.S. Patent No. 6,163,794, filed October 23, 1998, and includes
claim 8 that recites, in part: “A network system comprising: a telephony service; an
agent operable to use the telephony service on behalf of a principal; a service
resource which can be consumed by the agent when the agent uses the telephony
service” and “wherein the service resource comprises cost for a telephone call.” Ex.
1024 (794 patent) at 26:11-43. I also note that this subject matter was present in
the as-filed October 23, 1998, claims. Ex. 1025 (‘794 As-Filed Application) at pg.
91 (claim 16).

62. Accordingly, should the Board construe the term “service resource,” it
is my opinion that it should be construed as “a resource which enables a service to
be performed” and that a service resource may comprise a cost (monetary or
otherwise). As set forth below, the prior art invalidates under this construction.

VII. Prior art References
A. U.S. Patent No. 6,029,175 (“Chow”) (Ex. 1004)

63. U.S. Patent No. 6,029,175, titled “Automatic Retrieval of Changed

Files by a Network Software Agent,” issued on February 22, 2000, from a
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provisional application filed on October 26, 1995. The non-provisional application
was filed on June 7, 1996.

64. According to Chow, web servers at the time were “stateless and
connectionless, so it [was] impossible for servers to maintain clients’ states.” EXx.
1004 (Chow), 3:48—-53. This meant that if a web page hosted on a web server were
updated, there would be no way for client browsers who had previously downloaded
a copy of that web page to know that the page had been updated. Ex. 1004 (Chow),
3:48-53.

65. Chow’s solution to the inability to know if the downloaded copy was
updated was to provide a “Revision Manager,” which was “a software agent for
automatically retrieving changed documents previously accessed from network and
internetwork servers.” Ex. 1004 (Chow), 3:60—-64.

66. Chow’s Revision Manager has “start-up” and “continuing use” phases
of operation. Ex. 1004 (Chow), 4:54-57. In the “start-up” phase, the user accessed
the Revision Manager, which provided the user with a web form that the user would
complete to identify a resource object the Revision Manager should retrieve and
monitor for changes. Ex. 1004 (Chow), 4:57—64. In the “continuing use” phase, the
Revision Manager was already monitoring a web page for changes and had returned
to the user a version of the web page with altered URLs of the retrieved object. Ex.

1004 (Chow), 4:64-5:1, 5:13—14. The URLs were altered to point to the Resource
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Manager instead of the original resource. Ex. 1004 (Chow), 5:5-8, 10:9-22, 16:48—
51. If the user then activated one of the altered URL hyperlinks, the Revision
Manager (and not the original resource) would now receive the request and provide
the requested object (either from the Revision Manager’s cache or after obtaining a
copy from the original source). Ex. 1004 (Chow), 5:8—-12, 16:17-26.

67. One example of this URL translation is shown below:

Original URL http://www .teknowledge.com/company/Patent.html

Altered URL http://SomeRevisionManager.CompanyName.com:8042/htt
p://www .teknowledge.com/company/Patent.html

Ex. 1004, 10:13-22. Where “SomeRevisionManager.CompanyName.com”
identified a computer on which a Revision Manager agent was running, and “8042”
was the port number used by the Revision Manager. /d.

68. Figure 3 of Chow demonstrates the two-step process for obtaining a
webpage without Chow’s Revision Manager. In step one (9), a client sends a request
to an HTTP server for a document identified by a URL. In step two (10), the HTTP
server responds by sending the document. Ex. 1004 (Chow), 9:52-58. In the
annotated version of Figure 3 below, the first step is indicated by red and the second

step by blue.
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The same figure also demonstrates the four-step process for obtaining

a webpage with Chow’s Revision Manager. In step one (11), the client sends the

request to the Revision Manager. In step two (12), the Revision Manager forwards

the request to the HTTP server. In step three (13), the HTTP server provides the

webpage to the Revision Manager. In step four (14), the Revision Manager returns

an altered document to the client. Ex. 1004, 9:59-10:30. In the annotated version

of Figure 3 below, the first step is indicated by red, the second step by yellow, the

third step by green, and the fourth step by blue.
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70.  After providing the altered webpage to the client, the Revision Manager
activated a “polling daemon” process. The polling daemon! checked for updates to
the target webpage and would also track whether the client was due for an update
based on the update frequency requested by the client. See Ex. 1004, 17:44-20:64,
Figs. 18-22. If a client were due for an update, the revision manager would send a
“CCI ‘GET’ command” to the client, which informed the client that an update was

ready and could be retrieved from the Revision Manager. Ex. 1004 (Chow), 20:17—

! The term “daemon” is a common term in computer science and means a helper

process.
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25.2 In particular, the CCI command included a URL that the client browser would
request with an HTTP GET command. Ex. 1004 (Chow), 20:19-47. The URL
pointed to a Perl CGI script running on the revision manager and included two
parameters for the Perl script: the “client’s port number” and an “update” flag. Ex.
1004 (Chow), 20:34-40. A specific example is the URL
“http://SomeRevisionManager.CompanyName.com: 8042/cgi-
bin/RM _cacheParse.pl?port number8080+update/http:// www.teknowledge.com/,”
where “SomeRevisionManager.CompanyName.com” identified the Revision
Manager, “RM_cacheParse.pl” identified the CGI script of that Revision Manager,
“port number8080” identified the client’s port 8080, and “update” was an update
flag that told the Perl script this was an “updating request.” Ex. 1004, 20:34—40.
71.  Chow teaches that, through interaction with the Revision Manager, a
user/client “registers” to receive automatic updates of a particular document of
interest. Ex. 1004 (Chow), 6:16-32, 10:50-52, 13:1-11, 20:1-6, 21:3-43, 26:61—
27:3, Figs. 27, 29, 30, 35, 36. According to Chow: “For each WWW document file

accessed by any client(s) via the Revision Manager, there is a client file which is

2 “CCI” is an acronym for “Common Client Interface,” which Chow described as
“a simple protocol for controlling a browser remotely” that was developed by

NCSA. Ex. 1004, 39:53-55.
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created and maintained by the Revision Manager Daemon. This file contains the

names of all registered clients, their addresses, port numbers, update intervals and

times of last update.” Ex. 1004 (Chow), 18:50-55.

72.  For example, the user may fill out a short form (see, e.g., Figs. 5 and

23) “to specify a document of interest to be monitored by the Revision Manager”

and provide the URL of the document of interest and the CCI port number of the

client browser. Ex. 1004 (Chow), 7:16—18, 4:59—-64, Figs. 5, 23.

301

Enter the URL of the documents you wish to check:

Enter the CCI port number you have selected on your browser:

Submit Info

Clear Form

Ex. 1004, FIG. 5.
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File  Options  Navigate Annotate  News Help

Title: ITeknow1 edge Hot Box g
URL: ljh‘ctp . //neon . teknowl edge .com: 8042 /hotbox . html

FETTE, ASTO
(LARPA-}) Warbreaker
AN 2> 18P

B!

TEKNOWLEDGE 7

Distributed Information Logistics Services
Hotbox Demonstration

This form allows you to submit an HTTP address to route through
the Hot Box agent by filling in the requested information in the
spaces provided.

I http://waw. teknowledge. com/HIBURST/
Enter the URL of the documents you wish to check:

| 804d
Enter the CC| port number you have selected on your browser:

Submit l@l Clear Form|

[ )|

Data transfer complete.
Back| “o [ Home| Reluatﬂ Open.‘.l Save As...l Clonﬂ New Windowl

FIG. 23

Ex. 1004, FIG. 23 (emphasis added).

73.  The Revision Manager then fetches the specified document (either from
cache or from a remote server) and provides an altered version of the requested
document to the client’s browser with another short form (see, e.g., Figs. 6, 27) “that

is attached to Revision Manager monitored documents and filled in by the user to

specify an updated interval.” Ex. 1004 (Chow), 7:19-21, 9:63-10:30, Figs. 6, 27.
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302
yd

[] Alert me on source update for: http://www.teknowledge.com/

Check for souce update every [::::::] seconds

Enter the URL of the documents you wish to check:

Submit Info Clear Form

FIG. 6

Ex. 1004, FIG. 6.

File  Options  Navigate Annotate  News Help

Title: IHIBURST—TCT Project Overview
URL: I:http'//heon.tekhow]edge‘com 8042 /cgi-bin/HB_

TR, ASTO
ECARPA) Warbreaker
N 2> 18P

TEKNOWLEDGE %

I~ Alert me on source update for:
http :/ivwav.teknowledge.com/HIBURST/
Notify me when source updates within I 3d seconds.

Enter the URL of the new document desired:

Submit Infol Clear Form

HIBURST-TCT

(C) 1995 TEKNOWLEDGE Corp. Al Rights Reserved

Overview

The High-performance Information Bases Using Real-time Scalable
Technology (HIBURST) for Time Critical Targets (TCT) project is
spensored by the Advanced Research Proiects Agency (ARPA) within

Back| #orwar| Home| Reload| Open..| Save As..| Clone| New Window|

FIG. 27

Ex. 1004, FIG. 27.
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74.  Chow teaches that the user may modify their “registration” information,
for example, by adding or deleting documents of interest for which they will receive
updates, by changing their “notification method” (e.g., CCI notification protocol or
other notification means such as sending a message), or by changing their
“significant change detection method” and/or “general interest specification” (e.g.,
criteria by which a change is evaluated to determine whether to notify the client).
Ex. 1004, 22:34-33, 26:26-27:52, 29:20-30:57, Figs. 35-36, 38, 40, 41. Chow
teaches that a user may cancel “registration” by, for example, submitting a form. Ex.
1004, 6:29-32, 26:61-27:34, Figs. 35-36.

75.  Chow also expressly contemplates or, at the very least, suggests the use
of mobile agents and/or mobile code technology. Namely, a user may provide a
“general interest specification” in the form of a mobile agent: “[ A] client could have
interest in a financial document, and could send to the Revision Manager a computer
program that would monitor the price of certain stocks and bonds, and notify the
client of the price trends for the last week when the price of any one of these stocks
and bonds would change by more than five percent over a weekly interval.” Ex.
1004 (Chow), 26:51-60.

76. Chow also teaches that the Revision Manager “may register
incorporations of or ‘Subscriptions’ to documents of general interest.” Ex. 1004

(Chow), 38:18-26. Chow also teaches that the Revision Manager can notify groups.
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“For example, when a database is modified to include information about a new
publication in a certain technical field, then the Revision Manager could notify all
of the members of a technical society interested in the publication. The Revision
Manager could include, in its list of interested parties, a group name such as “Society
of Al Engineers” and send a notification to the Society of Al Engineers along with
information about the new publication.” Ex. 1004 (Chow), 22:34-43.

77.  Counsel for Databricks has instructed me that Chow is prior art to the
733 patent under pre-AlA 35 U.S.C. § 102(e) because Chow was filed June 7, 1996,
issued on February 22, 2000, and claims priority to a provisional application filed
on October 26, 1995. It is also my opinion that Chow is enabled and that given the
state of the art (described above) and the disclosure in the reference, a person of
ordinary skill in the art would have been able to implement the embodiments in

Chow without undue experimentation.

B. U.S. Patent No. 5,603,031 (“White”) (Ex. 1005)

78.  White, which is incorporated by reference in the ‘733 patent, discloses
“[a]n exemplary construction of an agent system.” Ex. 1001, 5:23-31. White
discloses “an improved distributed computing environment wherein processes are
created in an object oriented environment and direct their own movement throughout

a computer network.” Ex. 1005, 1:39-43.

42
IPR2025-007 14

DATABRICKS EX1003 Page 47



Declaration of Dr. Darrell Long
Petition for Inter Partes Review
of U.S. Patent No. 6,839,733

79.  Inthe “Background of the Invention” section, White describes the well-
known “remote procedure calling” method and one of the well-known disadvantages
of using this method:

Many computer communication systems implement what is called “remote
procedure calling”. In remote procedure calling, a client process, which is
executing on a first computer system and which seeks to manipulate data on
a second computer system, requests action through a server process, which is
executing on the second computer system and which manipulates data in
response to requests from the client process. The server process performs any
of an inevitably finite list of operations on behalf of the client process. Often
it 1s the case that the precise function requested by the client process is not
among the particular operations performed by the server process. To perform
a function for which no server process operation is defined requires several
requests to and responses from the server process that require substantial use
of communications media which in turn involves considerable expense and
time.

Ex. 1005 (White), 2:66-3:15.

80. White then describes “[a]n alternative approach to remote procedure
calling,” namely, “remote programming.” Ex. 1005 (White), 4:22-23. The fact that
remote programming was an alternative to remote procedure calling was well known
to a person of ordinary skill in the art before 1998, including as of the filing of White
in 1993. White describes remote programming as follows:

In remote programming, a process, which is called a “client process” and
which executes on a first computer system, sends to a server process executing
on the second computer system a list of instructions. The instructions are then
carried out by the server process effectuating the goal of the client process.
The instructions which the server process is designed to carry out must have
some degree of generality; i.e., the instructions must provide some degree of
decision-making capabilities.

Ex. 1005 (White), 4:23-31.
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81. As was well-known to a person of ordinary skill in the art at that time,
White taught some of the benefits of remote programming, including that it required
fewer uses of network communication media than “remote procedure calling,” and
it also allowed client processes to make use of server operations that were not
explicitly provided for by the developers of the server processes. Ex. 1005 (White),
5:17-25. However, as was also known to a person of ordinary skill in the art at that
time, White acknowledged that, in certain situations, remote programming of the
time encountered the same inefficiencies of remote procedure calling:

However, remote programming encounters the same inefficiencies of remote

procedure calling when a computer process seeks to coordinate manipulation

of data on two or more computer systems. For example, a process on computer

X may seek to delete all files on computer system Y or computer system Z

which have the same name, date of last modification and size as any file on

computer X. Since server process 354 described above with respect to FIGS.
3A and 3B is capable of directly manipulating resources on the computer
system on which the server process is executing, i.e. computer system Y, the
server process is unable to coordinate data management spanning more than

one computer system without producing the inefficiencies discussed above in
conjunction with remote process calling.

Ex. 1005 (White), 5:26-40.

82. With this backdrop, White proposed “a novel implementation of
‘remote programming’” which provides an improvement over “the more familiar
‘remote procedure calling’” while still obtaining the benefits of remote programming
over remote procedure calling. Ex. 1005 (White), 9:17-26. Namely, “(i) enabling

processes to interact without communicating across network communications media
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and (i1) improving the performance of the interactions between processes by
eliminating communication across network communications media which often has
high-latency.” Ex. 1005 (White), 9:17-26. White further discloses that a benefit of
the disclosed improved remote programming “provides computer processes with a
level of mobility, extensibility and generality not found in the [remote programming
paradigms typically found in the] prior art.” Ex. 1005 (White), 19:61-65; see also
id. at 108:5-10 (“RP improves upon RPC by enabling system elements to interact
without communicating, improving the performance of the interactions by reducing
their latency. Equivalently, RP enables system elements to customize one another
by stationing their own agents—and thus themselves—in one another’s domain.”).
83. White describes that its improved implementation of remote
programming “route[s] a particular computer process to a selected computer system”
and “executes the particular computer process on the selected computer system.” Ex.
1005 (White), 19:37-42. The inventive “computer process” that travels from one
place to another is an “agent process,” which White defines in its “Glossary of
Terms” as “a process which occupies a place and which is mobile, i.e., can move
from a first place to a second place.” Ex. 1005 (White), 16:65-67, 21:36-48. By
“enabling an agent to travel to a remote computer system in the midst of the agent’s
execution, the agent is free to travel to data which the agent is configured to access.”

Ex. 1005 (White), 22:26-29.
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84. More specifically, White teaches that the “agent process” or “agent”
would “(1) examine and modify itself, (i1) transport itself from a first place process
.. in the network to a second place process in the network, and (iii) interact with
other agents found at the second place process.” Ex. 1005 (White), 8:29-38. This
allowed an agent to “travel from a first computer system to a second computer
system.” Ex. 1005 (White), 8:40—41; see also id., 107:56-61. White’s agent system
also solved the inefficiency and security shortcomings of the prior art. Ex. 1005
(White), 8:51-13:22. Given these solutions, the mobile agent system of White
“represent[ed] a significant improvement over the prior art.” Ex. 1005 (White),
13:23-26.
85.  White counterbalances the power of its mobile agents with the concept
of “permits”:
The power of agents is counterbalanced by “permits.” A permit limits the
particular capabilities of a particular agent on particular occasions. The permit
of an agent specifies which of several of the operations defined for the agent
class can or cannot be performed by the agent. The permit further limits the

amount of processing resources the agent can consume and the time at which
the agent expires.

Ex. 1005 (White), 8:51-57; see also id., 50:58-51:25, Abstract. White notes: “The
principal purpose of permits is, as far as possible, to prevent processes from
consuming computer and communication resources in unintended amounts. This
benefits users, who create the processes and may have to pay for them, but also

providers, who must provide the resources that the processes consume.” Ex. 1005
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(White), 124:19-24. White further teaches that a “permit grants capabilities in
certain defined dimensions and amounts.” Ex. 1005 (White), 124:29-30. Namely,
“[a] permit can grant a process a certain age, size, charges, priority, or authenticity.
The charges to which a permit entitles its subject is called the subject’s “allowance.”
An amount in any of these dimensions is an integer. Age is measured in seconds,
size in octets, and charges in “teleclicks.” Ex. 1005 (White), 124:31-36; see also id.,
34:36-40, 191:5-192:35, 148:58-149:8, 124:12-126:12. According to White, “[a]
process ‘exhausts’ its permit by allowing the process’ actual age, charges, or size to
reach the age, charges, or size, respectively, that the process’ effective permit would
grant the process if none of the process’ temporary permits were in force. Exhausting
one’s permit initiates one’s termination.” Ex. 1005 (White), 125:16-20; see also id.,
125:64-126:12 (discussing temporary permits that reserve a portion of the process’
allowed age, charges, or size for taking emergency action). White also notes: “[t]he
charge, in teleclicks, for a service rendered to a process, whether by an Engine or by
another process, can vary from place to place, from time to time, or both. The charges
for some services, e.g., space, can be assessed per unit time.” Ex. 1005 (White),
124:52-56.

86.  Counsel for Databricks has instructed me that White is prior art to the
‘733 patent under pre-AIA 35 U.S.C. § 102(b) because White was issued on

February 11, 1997. It is also my opinion that White is enabled and that given the
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state of the art of mobile agents (described above) and the disclosure in the reference,
a person of ordinary skill in the art would be able to implement the embodiments in
White without undue experimentation, including implementing mobile agents.

C. U.S. Patent No. 6,263,358 (“Lee”) (Ex. 1006)

87. U.S. Patent No. 6,263,358, titled “Scheduler for a software system
having means for allocating tasks,” issued on July 17, 2001, from parent application
PCT/GB98/02237, filed July 27, 1998.

88.  Lee discloses details of an “agent building system tool-kit known as the
Collaborative Agent Building System (‘CABS’).” Ex. 1006 (Lee), 4:36-40. CABS
employs computer program software agents that act as agents for a user, a piece of
equipment, or a business. Ex. 1006 (Lee), 1:8—10. Even predating the CABS system,
Lee identified other software frameworks for building agents, including:

o “IBM’s Agent Building Environment (ABE) which is essentially a C++
class library []. ABE is a tool-kit that facilitates the construction of
agent-based applications or helps add an agent to existing applications.
This tool-kit applies to relatively trivial ‘interface’ agents, or agents that
work alone.” Ex. 1006 (Lee), 1:47-58.

o “MIT’s SODABOT [http://www.ai.mit.edu/people/sodabot/
sodabot.html)], General Magic’s Telescript and Odyssey

[http://www.genmagic.com], and IBM’s Aglets
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[http://www.trl.ibm.co.jp/aglets]. These all provide other environments
which facilitate the construction of ‘mobile’ agents-based
applications.” Ex. 1006 (Lee), 1:59-67.

89. Lee teaches a system that “is an example of an agent-based system for

use in communications.” Ex. 1006, 5:17—18. Lee’s system is illustrated in Figure 1:

| I
! |
! I
' l
' 1
: o 1 FIG. 1
i c i
! TERMINAL !
I AGENT |
|
E (Storage) . 155 125
| Name Server USER !
1351 AGENT !
I (Authentication)
| |
A~ Visualizer :
140! NETWORK '
! AGENT A |
: Bandwidth
~— Facilitator (Bandwidth) |
|
e |-
1 1
| (Bandwidth) : AGENT
-------------- - ——=- _—— X
< 180

Ex. 1006 (Lee), FIG. 1.

90. Lee teaches a “user agent 110” that provides an “authentication
resource 160 (also referred to as a “software application providing authentication”)
and “network agents 115, 120 that collaborate “to provide the network bandwidth”

over a network line (165, 170) to an external system. Ex. 1006 (Lee), 6:19-53.
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91. Lee discloses “collaborative software agents” that “need both to
collaborate together and to carry out tasks. The tasks will include those directly
involved in providing services to a user but may also include auxiliary tasks.” Ex.
1006, Abstract, 6:29-33. Figure 2 of Lee provides a “schematic architecture for a
software module constituting an agent for distributed control, monitoring and

management of a system.” Ex. 1006 (Lee), 4:49-50.

Address Postman
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Ex. 1006 (Lee), FIG. 2.
92. Lee’s exemplary agent software module includes a “resource database
225 containing logical descriptions of the resources currently available to the agent.”
Ex. 1006, 7:36-37. Lee further discloses “providing an interface between the
database and external systems such that the database can query external systems
about the availability [of] resources and inform external systems when resources are
no longer needed by the agent, and external systems can on their own initiative add,
delete or modify resource items in the database, thus initiating changes in the agent’s
behaviour.” Ex. 1006, 7:38-45. I also note that Lee teaches that “[t]asks consume
certain resources to produce their products.” Ex. 1006, 29:56-57; see also id., 19:15-
16 (“Let consumed-resources = the set of resources required to perform a task”™).
93. Lee discloses a “Control Monitor Tool” that allows a user to modify or
delete agents within the system. Ex. 1006 (Lee), 41:18-51. For example, Lee states:
The control monitor tool allows a user to select an agent of interest and
browse-through, add, modify or delete its current jobs, resources, tasks,
organisational relations and knowledge, and coordination strategies. Further,
the user can suspend or resume jobs, and also suspend, resume or even kill

agents. A facility is also provided for the user to tune various parameters of
an agent ....

Ex. 1006, 41:37-46.
94. Lee’s system provided a “set of editors” that allowed users to “select[]
agent functionality and input[] task and domain-related data.” Ex. 1006, (Lee),

23:43-24:49. For example, the “an agent definition editor 320 “provid[es] a logical
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description of the agent, its abilities and initial resources etc.” Id., 23:60—67. Other
editors, in addition to the “agent definition editor 320,” included: “an organization
editor 325,” “a co-ordination editor 330,” “a task description editor 335,” “an
ontology editor 340,” “a fact/variable editor 355,” “a code generation editor 365,”
and ‘“a summary task editor 370.” Ex. 1006, (Lee), 24:1-34. Through use of the set

of editors, users could create and modify an agent template 300:

350
Design System|| /~
Jﬁ375
Relationship Data
J~3 10
Co-Ordination Graphs
300 305
¥, ( 320
Agent Shell
380 Agent Defniton Editor -/ 555
API Library J
FactVariable Editor | 370
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y
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/ Organization Editor 330

385 Co-ordination Editor | | 335

:
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Scripts
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390 /
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Summary Task Editor L
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Ex. 1006, (Lee), FIG. 3.

95. Counsel for Databricks has instructed me that Lee is prior art to the
733 patent under pre-AIA 35 U.S.C. § 102(e) because White issued on July 17,
2001, from parent application PCT/GB98/02237, filed July 27, 1998. It is also my
opinion that Lee is enabled and that given the state of the art (described above) and
the disclosure in the reference, a person of ordinary skill in the art would have been

able to implement the embodiments in Lee without undue experimentation.

VIII. Analysis of ‘733 Patent Claim in View of the Prior Art

96. Ihave compared claims 3743 of the ‘733 patent to the prior art, and it
1s my opinion that these claims would have been obvious in view of the prior art.

A. Ground 1: Chow in view of White Renders Obvious Claims 37-43

97. In my opinion, Chow, in view of White, renders claims 37—43 obvious.

1. Claim 37

a. Element 37[pre]
“A method comprising”

98.  To the extent the preamble is limiting, a person of ordinary skill in the
art would have understood that Chow teaches computer processes, which are
methods “for automatically retrieving changed documents previously accessed from
network and internetwork servers.” Ex. 1004 (Chow) at 3:60-64; see also id.,
Abstract (“The invention provides a method ...”), Figs. 7-22, 33, 35-46, 10:40—

20:64, 22:58-36:57. Additionally, as set forth below, Chow, in view of White,
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teaches every element of claim 37. Thus, it is my opinion that Chow, in view of
White, renders claim 37 obvious.

b. Element 37.a[1]
“admitting a user to a network system”

99. In my opinion, Chow teaches this limitation.

100. As an initial matter, I note that the ‘733 patent teaches: “In general, an
end-user (or simply “user”) is any individual, party, or entity which somehow
interacts with the network system. A user can thus be an entity known to the network
system (i.e., an entity having a log-in ID), such as, for example, a subscriber and or
an individual affiliated with the service provider. A user can also be an arbitrary
third-party which somehow interacts with the network system.” Ex. 1001, 2:35-44.
In an “exemplary method,” the network system “admits a user at a user interface
(UI)” which is “[e]ssentially, at this step, a user logs on to network system 2.” Ex.
1001, 19:15-22. A person of ordinary skill in the art would have understood that
admitting a user to a network system in the context of the ‘733 patent at least includes
a process through which a “user” (i.e., individual, party, or entity) becomes known
to a network system, thereby enabling the “user” to interact with the network system.

101. In my opinion, a person of ordinary skill in the art would have
understood that Chow teaches a network system. For example, the invention
disclosed in Chow provides “a software agent for automatically retrieving changed

documents previously accessed from network and internetwork servers. Such a
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software agent will be referred to below as a ‘Revision Manager.”” Ex. 1004 (Chow),

3:60—-64. The “Revision Manager” functions “as an intermediary between a number

of Mosaic browsers 2, 2a, 2b, or any other CCI capable web browser 3, and a number

of remote HTTP servers 4, 4a, 4b.” Ex. 1004, 9:32-36; see also id., 4:3-5. This is

illustrated, for example, in Figure 1:

2a

L

r 2

Mosaic

Mosaic

- 4

Remote HTTP Server

Revision
Manager

f

\ f4a

- 3

Any CCl capable
Web Browser

r2b

Mosaic

Remote HTTP Server

4b

Remote HTTP Server

Ex. 1004, FIG. 1. In my opinion, a person of ordinary skill in the art would have

considered the described combination of web browsers and web servers to be a

network system. See, e.g., Ex. 1005 (White), 2:50-53 (“It is well-known in the art

of computer communications to connect two or more computer system such that data

can be transferred between two or more computer systems” and that “[t]wo or more

computer systems so connected are collectively called a ‘network.’”).
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102. In my opinion, a person of ordinary skill in the art would have
understood that Chow teaches a process through which a user/client becomes known
to a revision management network system, thereby enabling the user/client to
interact with the revision management network system. Namely, Chow teaches a
“directory of clients 390 data structure that “includes a list of the clients that are
being serviced by the Revision Manager 301.” Ex. 1004 (Chow), 26:26-29; see also
id., Fig. 34. Chow teaches that when a user (through a client) “requests to establish
or change update service to the client,” “the processor 380 in FIG. 34 of the Revision
Manager looks up the client in the directory of clients (390 in FIG. 34).” Ex. 1004,
8:30-33, 26:61-27:3, Fig. 35. In the case of initially establishing an update service
request, the Revision Manager “processor adds [] the client to [] the client directory.”
Ex. 1004, 26:61-27:3, Fig. 35.

103. Chow teaches that a user of the Revision Manager service “registers”
one or more documents to be monitored and updated by the service. Ex. 1004
(Chow), 17:45-46 (“Whenever a document is registered by a user to be monitored,
it is saved in [the cache root] directory.”); see also Ex. 1004, 6:16-32, 10:50-52,
13:1-11, 20:1-6, 21:3-43, Fig. 26, 29. The user cancels “registration” by, for
example, submitting a form. Id., 6:29-32. Chow also teaches that the Revision
Manager “may register incorporations of or ‘Subscriptions’ to documents of general

interest.” Ex. 1004, 38:18-26. A person of ordinary skill in the art would have
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understood from these teachings that for a user/client to obtain the benefit of
receiving updated documents from the Revision Manager, and they must register or
subscribe and, in so doing, are admitted to the Revision Manager’s networked
system. Indeed, the Revision Manager server intermediates access to the revision
management system and, therefore, admits users to the network system. A person
of ordinary skill in the art would have understood that adding a client to the Revision
Manager’s directory of clients 390 and registering the user/client to receive updates
of particular documents of interest is a process through which a user/client becomes
known to Chow’s revision management network system, thereby enabling the
user/client to interact with the revision management network system.

104. For at least these reasons, it is my opinion that Chow teaches discloses
“admitting a user to a network system.”

c. Element 37.a|2]
“wherein at least one agent is operable to consume a

service resource while utilizing a service to perform a
task for the user; and”

105. A person of ordinary skill in the art would have understood that Chow,
in view of White, teaches the element 37. a[2].

i. Chow’s Teachings

106. Chow teaches “[a]n intelligent network agent,” also referred to as a
“Revision Manager,” “for automatically retrieving changed documents previously
accessed from network and internetwork servers.” Ex. 1004 (Chow), at Abstract,
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3:60—64, 1:13—15. Chow’s Revision Manager performs tasks on behalf of a user,
such as providing updated documents of interest to the user’s browser. See, e.g., Ex.
1004, 4:3-5 (“Revision Manager is viewed by the client as a kind of server that sends
these documents to the client’s browser for viewing by the user.”); 4:34-39 (“the
Revision Manager augments the typical WWW browser with capabilities for
accessing a shared cache of automatically updated documents and for responding
appropriately and automatically to the change in information within a previously
viewed document™); 4:26-28.

107. Chow also teaches that a Revision Manager program retrieved
documents from a source (utilized a service to perform a task for the user) and would
only retrieve a document if the monetary costs (service resources) associated with
that document retrieval did not exceed a “certain acceptable cost.” Ex. 1004 (Chow),
25:65-26:5, 29:60-30:6. As I discuss in detail in Section VIL.B, it is my opinion
that a service resource may comprise a cost (monetary or otherwise). Accordingly,

it is my opinion that Chow’ Revision Manager is operable to consume (e.g., used)?

3 T understand that the term “consumed” has previously been construed “to include
the word used” in the context of the related ‘752 patent in the VMWare Litigation.

Ex. 1021 (VMWare Litigation Claim Construction Order) at 1. Chow teaches “to
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a service resource while utilizing a service (e.g., network-based functionality)? to
perform a task for the user.

108. To perform tasks for users, the Revision Manager consumes additional
resources. For example, the Revision Manager may provide “caching of objects of
interest” and “redirection of [] request[s] to the best supplier of the requested
resource, if a resource of sufficient quality is not already present in the cache.” Ex.
1004 (Chow), 5:50-61. Additionally, each “Revision Manager can serve a group of
parties ... with a shared cache of pertinent objects.” Ex. 1004, 4:44-59. A person of
ordinary skill in the art would have understood that a cache is a resource that enables
the Revision Manager to provide services on behalf of clients. The Revision
Manager agent would consume a portion of the cache to provide its services to

clients.

consume a service resource” under this construction of “consume” or a plain and

ordinary construction, which would at least include the word “use.”

4 1 understand that the term “service” has previously been construed to mean
“network-based functionality” in the context of the related ‘752 patent in the
VMWare Litigation. Ex. 1021 (VMWare Litigation Claim Construction Order) at 1.
Chow teaches “utilizing a service” under this construction of “service” or a plain and

ordinary construction, which would at least include “network-based functionality.”
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109. Finally, I note that the Revision Manager is software running on a
computer server and, as such, consumes additional resources. Ex. 1004 (Chow),
3:60—-64 (the “Revision Manager” is “a software agent for automatically retrieving
changed documents previously accessed from network and internetwork servers™),
9:40—44 (*“the program for the Revision Manager could be executed by ... the same
digital computer that executes the program for a server.”). A person of ordinary skill
in the art would have understood that software running on a computer necessarily
consumes computational resources, including processing time, memory storage
space, and other computer resources. See e.g., Ex. 1001, 8:25-27 (“Computational
resources 21 include processing time, memory storage space, and the like.”).

110. I am informed that the Patent Owner’s infringement theories in the
related litigation assert that computational resources (such as CPU cycles and
memory storage space) qualify as the claimed service resources. Under that
interpretation, the computational resources consumed by Chow’s Revision Manager
enable the Revision Manager to perform services on behalf of clients. The Revision
Manager agent would consume these computational resources to provide revision
management services to clients.

111. It is my opinion that Chow alone teaches the claimed “agent” under the
Patent Owner’s proposed co-pending litigation construction “a software application,

program, or process responsible for performing a task on behalf of a user.” Namely,
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the Revision Manager is a software application, program, or process responsible for
automatically retrieving changed documents for a user. See, e.g., Ex. 1004 (Chow),
at Abstract, 3:60-64, 1:13—15. For the reasons discussed above, Chow’s Revision
Manager agent can consume service resources while utilizing a service to perform a
task for the user.

112. Tt also is my opinion that Chow, in view of White, teaches the claimed
“agent” under the Board’s prior construction and Petitioner’s proposed construction
of the term (“a process that occupies a place and that is mobile, i.e., can move from
a first place to a second place”). While Chow’s “intelligent network agent” (Revision
Manager) is a process that occupies a place, it is stationary and not mobile (in that it
cannot move from a first place to a second place) as required of the ‘733 Patent
claimed “agent.” However, Chow expressly contemplates or, at the very least,
strongly suggests the use of mobile agents and/or mobile code technology. For
example, Chow teaches that a user may send a “general interest specification” in the
form of a computer program to the Revision Manager. Chow describes an example
implementation as follows: “[A] client could have interest in a financial document,
and could send to the Revision Manager a computer program that would monitor the
price of certain stocks and bonds, and notify the client of the price trends for the last
week when the price of any one of these stocks and bonds would change by more

than five percent over a weekly interval.” Ex. 1004 (Chow), 26:51-60. Modifying
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Chow’s Revision Manager to utilize mobile agent technology would have been
obvious to a person of ordinary skill in the art given Chow’s express disclosures, in
addition to the many readily available and well-documented examples (see
Technology Background above) and particularly in view of the express teachings of
White.

113. More broadly, Chow’s Revision Manager included a “polling daemon”
process, which used remote procedure calls to determine whether a web page hosted
by a remote web server had been updated. See Ex. 1004 (Chow), 17:44-20:64;
Figs. 18-22. A person of ordinary skill in the art would have found it obvious and
been motivated to modify Chow’s remote procedure calling agent process (i.e.,
Chow’s “polling daemon™) with White’s improved remote programming agent
process, thereby providing a Revision Manager with mobile agent technology. The
Chow-White mobile agent is operable to consume service resources (€.g., monetary
cost, cache storage, other computational resources) while utilizing a service (e.g.,
network-based information retrieval functionality) to perform a task for the user
(e.g., provide updated documents of interest).

ii. White’s Teachings

114. White discloses a mobile, network-based agent. Ex. 1005 (White),

8:27-41. Specifically, White states that “[a]n agent is a process which occupies a
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place and which is mobile, i.e. can move from a first place to a second place.” Ex.
1005, 16:65—-67. Further, White states:

In one embodiment, two classes built into the set of computer instructions of
this invention are an agent class and a place class. Instructions formed using
the agent class are interpreted by an engine to form an “agent process”,
sometimes referred to herein simply as “an agent”. An agent is an active object
in that an engine initiates execution of an agent upon creation of the agent.
The agent class provides instructions which enable an agent to (i) examine
and modify itself, (i1) transport itself from a first place process, which is
described more completely below, in the network to a second place process in
the network, and (ii1) interact with other agents found at the second place
process. The first and second place processes can execute within two separate
computer systems of the network. Thus, an agent can travel from a first
computer system to a second computer system.

An agent can contain information which is carried with the agent from the
first place process to the second place process. Additionally, the extensibility,
generality and functionality of the set of computer instructions discussed more
completely below provide tremendous flexibility and control in determining,
according to the instructions which comprise an agent, how and to what
destination the agent, and the information contained therein, travels.

Ex. 1005, 8:27-41.

115. White’s improvement to the prior art methods of remote programming
relies on mobile agents to function. For example, claim 1 of White recites a “method
for implementing remote programming” in which “an agent process is transported.”
Ex. 1005 (White), 357:61-358:3. As described, White provides an “extension of the
traditional remote programming paradigm” in which “computer processes ... direct
their own movement through the network.” Ex. 1005, 20:8—12; see also Ex. 1005,

at 9:17-19. A person of ordinary skill in the art would have understood that the
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“computer processes” that provide the extension of the traditional remote
programming paradigm are mobile agents. Namely, White states that an “agent is a
process” (Ex. 1005, 16:65-67; see also Ex. 1005, 8:31-32, 21:36-37) that “can
direct its own movement, i.e., transportation, through the network™ (Ex. 1005,
22:50-51; see also Ex. 1005, 22:26-29). And, as I noted previously, I understand
that White’s disclosed definition of the term “agent” as “a process that occupies a
place and that is mobile, i.e., can move from a first place to a second place” (Ex.
1005, 16:65—67) was the basis for prior constructions of the term. See Section VII.A.

116. White additionally teaches that mobile agents are operable to consume
resources while utilizing a service to perform a task for a user. For example, White
teaches counterbalancing the power of its mobile agents with the concept of a
“permit” that “limits the amount of processing resources the agent can consume and
the time at which the agent expires.” Ex. 1005 (White), 8:51-57; see also Ex. 1005,
50:58-51:25, Abstract. White notes: “The principal purpose of permits is, as far as
possible, to prevent processes from consuming computer and communication
resources in unintended amounts. This benefits users, who create the processes and
may have to pay for them, but also providers, who must provide the resources that
the processes consume.” Ex. 1005, 124:19-24. White further teaches that a “permit
grants capabilities in certain defined dimensions and amounts.” Ex. 1005, 124:29—

30. Namely, “[a] permit can grant a process a certain age, size, charges, priority, or
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authenticity. The charges to which a permit entitles its subject is called the subject’s
“allowance.” An amount in any of these dimensions is an integer. Age is measured
in seconds, size in octets, and charges in “teleclicks.” Ex. 1005 (White), 124:31-36;
see also Ex. 1005, 34:36-40, 191:5-192:35, 148:58-149:8, 124:12-126:12.
According to White, “[a] process ‘exhausts’ its permit by allowing the process’
actual age, charges, or size to reach the age, charges, or size, respectively, that the
process’ effective permit would grant the process if none of the process’ temporary
permits were in force. Exhausting one’s permit initiates one’s termination.” Ex.
1005, 125:16-20; see also Ex. 1005, 125:64—126:12 (discussing temporary permits
that reserve a portion of the process’ allowed age, charges, or size for taking
emergency action). White also notes: “[t]he charge, in teleclicks, for a service
rendered to a process, whether by an Engine or by another process, can vary from
place to place, from time to time, or both. The charges for some services, e.g., space,
can be assessed per unit time.” Ex. 1005, 124:52-56.

117. Therefore, in view of White, Chow teaches every element of element
24[a].

iii. Motivation to Combine

118. Based on the teachings of Chow and White, a person of ordinary skill
in the art would have found it obvious and been motivated to implement Chow’s

Revision Manager with mobile agent technology, such that it utilized a process that
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can move from a first place to a second place. In this implementation, the Chow-
White mobile agent is operable to consume a service resource (e.g., the cost, cache,
CPU cycles, disk space, network access, etc. that enable retrieval of updated
documents) while utilizing a service (e.g., retrieving updated documents from a Web
server) to perform a task for the user (e.g., providing updated documents).

119. Broadly, a person of ordinary skill in the art would have found it
obvious and been motivated to modify Chow’s remote procedure calling agent
process (1.e., Chow’s “polling daemon”) with White’s improved remote
programming agent process where an agent process can move from a first place to a
second place. Chow’s Revision Manager “polling daemon” process used remote
procedure calls to determine whether a web page hosted by a remote web server had
been updated. See Ex. 1004 (Chow), 17:44-20:64; Figs. 18-22. A person of
ordinary skill in the art would have recognized that there are drawbacks to remote
procedure calls, including the fact that remote procedure calls are limited to a “finite
list of operations.” See Ex. 1005 (White), 3:6—10. That is, there are a limited number
of “procedures” that can be called, and they are limited by what exists in the server.
A person of ordinary skill in the art would also have understood that remote
procedure calling can require “substantial use of communications media which in

turn involves considerable expense and time.” Ex. 1005 (White), 3:6-15.
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120. A person of ordinary skill in the art would also have recognized White’s
novel remote programming agent process implementation as an improvement to
remote procedure calling with stationary agents used in Chow. Indeed, White
recognized that its use of mobile agents provides an improvement over ‘“the more
familiar ‘remote procedure calling’” while still obtaining the benefits of remote
programming over remote procedure calling. Ex. 1005 (White), 9:17-26. Namely,
“(1) enabling processes to interact without communicating across network
communications media and (i1) improving the performance of the interactions
between processes by eliminating communication across network communications
media which often has high-latency.” Ex. 1005 (White), 9:17-26. White further
discloses that a benefit of the disclosed improved remote programming “provides
computer processes with a level of mobility, extensibility and generality not found
in the [remote programming paradigms typically found in the] prior art.” Ex. 1005
(White), 19:61-65; see also Ex. 1005 at 108:5-10 (“RP improves upon RPC by
enabling system elements to interact without communicating, improving the
performance of the interactions by reducing their latency. Equivalently, RP enables
system elements to customize one another by stationing their own agents—and thus
themselves—in one another’s domain.”). Accordingly, a person of ordinary skill in
the art would have been motivated to modify Chow to implement White’s mobile

agents to obtain the potential improvements stated by White.
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121. A person of ordinary skill in the art would have seen this combination
as nothing more than the simple substitution of one known technique (remote
programming using mobile agents) for another (remote procedure calls) to obtain
predictable results (such as increased functionality and flexibility and decreased
expense and time). See generally Ex. 1005 (White), 8:51-13:22. Given the well-
developed technology for mobile agents (as discussed in the Technology
Background above and in White), a person of ordinary skill in the art would have
had a reasonable expectation of success in this modification. Indeed, such a skilled
artisan also would have preferred to use White’s remote programming
implementation rather than the prior art remote programming implementations.
Modifying the system in this way would additionally have allowed expanding the
Chow-White “polling daemon” mobile agent to include additional document-
searching and updating capabilities, which were well-known uses and features of
mobile agent systems.

122. Additionally, or alternatively, Chow expressly contemplates or, at the
very least, strongly suggests the use of mobile agents and/or mobile code technology.
Ex. 1004 (Chow), 26:51-60 (“[A] client could have interest in a financial document,
and could send to the Revision Manager a computer program that would monitor the
price of certain stocks and bonds, and notify the client of the price trends for the last

week when the price of any one of these stocks and bonds would change by more
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than five percent over a weekly interval.”); see also Ex. 1004, 22:13-24.
Accordingly, implementing Chow’s Revision Manager to utilize mobile agent
technology would have been obvious to a person of ordinary skill in the art given
Chow’s express disclosures, in addition to the many readily available and well-
documented examples (see Technology Background above) and particularly in view
of the express teachings of White.

123. As Inoted in my Technology Background section above, mobile agent
technology, including for information retrieval applications such as website
monitoring, was well-known and well-documented by October 1998. See Section IV
above. It was also known at that time that implementing mobile agent technology
on a web server did not require the code of the Web servers to change. Ex. 1010
(Fiinfrocken). A person of ordinary skill in the art would have had a reasonable
expectation of success in implementing mobile agents with Chow’s Revision
Manager, at least because the use of mobile agent technology, including for use with
Web servers, information retrieval, and even in the specific context of website
monitoring, was well-known. Ex. 1009 (Lange), Ex. 1011 (Doémel), Ex. 1010
(Fiinfrocken). Further, because the use of mobile agent technology, including for
use with Web servers, for information retrieval, and even in the specific context of

website monitoring, was well-known, implementing the Chow-White Revision
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Manager with mobile agents for automatically retrieving changed documents would
have been well within the skill of a person of ordinary skill in the art in 1998.

124. Additionally, a person of ordinary skill in the art would have recognized
that implementing mobile agents in Chow’s revision management system would
reduce latency and communication costs—a goal that is expressly contemplated by
Chow. Ex. 1004 (Chow), 22:13-24 (“it may be desirable to change existing network
file servers and client-server protocols in order to further reduce latency and
communication costs for managing multiple versions of objects and reporting
changes in objects to interested clients™). Thus, a person of ordinary skill in the art
would have been motivated to apply a known technique (using mobile agents for
information retrieval and website monitoring) to a known device (intermediary
server using remote programming calls) ready for improvement to yield the
predictable results of a Revision Manager intermediary server using mobile agents
for information retrieval and website monitoring.

125. In addition to the advantages expressly disclosed in White and
suggested in Chow (Ex. 1004, 22:13-24), a person of ordinary skill in the art would
have been motivated to implement the Chow-White system in this way to take
advantage of the well-known benefits of mobile agents used in the same or similar
contexts. Ex. 1009 (Lange), 11 ((1) “The client can search and monitor the Web

even while it is disconnected, and monitoring of Web sites does not require a
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continuous network connection” and (2) “For Web sites, it means that interested
readers are automatically and instantaneously notified of important updates.”); Ex.
1011 (D6mel), 5 (“The mobility of agents can help to do this [search the Internet,
monitor changes of Web pages, etc.] more efficiently by avoiding network traffic
whenever great amounts of data have to be processed.”). Accordingly, a person of
ordinary skill in the art would also have recognized this combination as nothing more
than a combination of known elements according to known methods to yield

predictable results.

d. Element 37.b
“allowing the user to create, modify, or delete the
agent within the network system”

126. In my opinion, Chow, in view of White, discloses this limitation.

127. Chow teaches that by using forms, a user specifies a document of
interest to be monitored by the Revision Manager and an interval at which to receive
document updates. Ex. 1004 (Chow), 5:32-34, 7:16-21, FIG. 5, 6; see also Section
VIL.A above. Chow also describes how “a client ... could send to the Revision
Manager a computer program that would monitor the price of certain stocks and
bonds, and notify the client of the price trends.” Ex. 1004 (Chow), 26:54—60. Chow
teaches that the user may modify their “registration” information, for example, by
adding or deleting documents of interest for which they will receive updates, by

changing their “notification method” (e.g., CCI notification protocol or other
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notification means such as sending a message), or by changing their “significant
change detection method” and/or “general interest specification” (e.g., criteria by
which a change is evaluated to determine whether to notify the client). Ex. 1004
(Chow), 22:34-33, 26:26-27:52, 29:20-30:57, Figs. 35-36, 38, 40, 41. Chow
teaches that a user may cancel “registration” by, for example, submitting a form or
when a client browser is exited. Ex. 1004 (Chow), 6:29-32, 26:61-27:34, Figs. 35—
36. Chow also discloses that when “a client is deleted from the client directory, then
the other data structures associated with the client are also deleted or de-allocated
from memory.” Ex. 1004, 27:3—6. Chow explicitly discusses the execution flow of
the Revision Manager when “an object directory update is requested by the client,”
which results in “execution branches ... to add or delete the object to or from the
object directory.” See Ex. 1004, 26:61-27:34.

128. For the reasons discussed in Element 37.a[2] (Section VIII.A.c), a
person of ordinary skill in the art would have found it obvious and been motivated
to modify Chow’s Revision Manager to include mobile agent technology in view of
the teachings of White. A person of ordinary skill in the art would have found it
obvious and been motivated to implement the combined Chow-White system such
that when a user specifies a new document of interest to be monitored by the
Revision Manager or subscribes to documents of general interest, a mobile agent is

created within the revision management system. When a user sends a program to
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monitor stock and bond prices in the combined system, a mobile agent is also created
within the revision management system. When a user modifies their registration
information in the combined system, a mobile agent is modified within the revision
management system. When users cancel their registration, a mobile agent is deleted
within the revision management system. A person of ordinary skill in the art would
have understood that the deletion of the cache and other data structures associated
with a user in the Revision Manager would be the deletion of the user’s mobile agent
within the network system.

129. In addition to the reasons discussed in 37.a[2], a person of skill in the
art would have been motivated to implement the combined Chow-White system to
allow users to create, modify, and delete remote agents as was well-known at the
time, including in White’s own Telescript product and as described in Lange’s prior
publications. Additionally, a person of ordinary skill in the art would have had a
reasonable expectation of success in implementing the combined Chow-White
system in this way because such an implementation was well-known (see
Technology Background).

130. Thus, in view of white, Chow renders obvious “allowing the user to

create, modify, or delete the agent within the network system.”
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2. Claim 38
“The method of claim 37 further comprising accepting an
agent command from the user.”

131. For the reasons discussed with respect to Claim 39 below, Chow

discloses this limitation.
3. Claim 39
“The method of claim 38 wherein the agent command is one

of a create agent command, an edit agent command, and a
delete agent command.”

132. In my opinion, Chow discloses this limitation.

133. Chow discloses that the Revision Manager accepts standard web server
commands from clients, including the “GET command” and the “POST command.”
Ex. 1004 (Chow), 9:59—-65. For example, Chow teaches that users can fill out and
submit a form (using the HTTP POST command) to monitor a URL. Ex. 1004
(Chow), 9:59-65 (“To automatically be provided with updates to a document of
interest ... the browser client sends a GET command 11 to request an HTML
document ‘rm.html’ from a Revision Manager 1. The user enters a URL by filling
in a form ‘rm.html’ (301 shown in FIG. 5). When the user submits the form, the
client 2 sends a POST command to the Deamon (6 in FIG. 4) of the Revision
Manager 1.”); see also Ex. 1004, 7:16—18, Fig. 5. When the Revision Manager
receives a POST command, one of the steps taken may include setting the

“update_interval” variable which defines “how often the user wishes to have the
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document checked for an update” by the Chow-White mobile agent on the user’s
behalf. Ex. 1004, 11:55-12:18.

134. As described above, Chow additionally describes how users can upload
their own computer program for the Revision Manager to run (Ex. 1004, 26:51-60),
which, in the Chow-White combination, would be creating a new agent to perform
this monitoring on the user’s behalf. A person of ordinary skill in the art would have
understood that the POST command supplied with such a computer program in the
combined Chow-White system, is the claimed “create agent command.”

135. A person of ordinary skill in the art would have found it obvious and
been motivated to implement the combined Chow-White system such that a user
modifies a previously created agent by adding additional URLs to be monitored by
that agent:

The Revision Manager responds with a confirmation message “Current

document now registered for update:

http://www.teknowledge.com/HIBURST/.” The Revision Manager

also keeps displaying “Enter the URL of the document desired:”

followed by a blank space so that the user may retrieve new documents
as well.

Ex. 1004 (Chow), 22:1-6; see also FIG. 29 below (showing the confirmation
message for creating an agent (green box) and the interface for adding an additional

URL to be monitored (blue box):
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File  Options Navigate Annotate  News Help

Title: 'HIBURST—TCT Project Overview
URL: rhtto //neon. teknowledge .com: 8042 /cgi-bin/HB_

A

TEKNOWLEDGE %%
[Enter the URL of the document desired:

Submit l_@ Clear Form

/

9 Current document now registered for update:
http :ffvww.teknowledge.com/HIBURST/

HIBURST-TCT
(C) 1995 TEKNOWLEDGE Corp. All Rights Reserved

Overview

The High-performance Information Bases Using Real-time Scalable
Technology (HIBURST) for Time Critical Targets (TCT) projectis

sponsored by the Advanced Research Projects Agency (ARPA) within
the WAR RREAKER nranram nindar the Arduancred Quatems Terhnnlnm:

<

Data transfer complete.
Back| o:-zrs| Home| Reload| Open..| Save As..| Clone| New Window|

FIG. 29

136. A person of ordinary skill in the art would have found it obvious and
been motivated to implement the combined Chow-White system to accept a user’s
“delete agent command.” As discussed in the Technology Background section,
implementing mobile agent systems to accept delete commands was well-known at
the time. Additionally, Chow expressly discloses that when a user cancels their

registration, the data structures associated with that user are deleted, and these data
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structures include a program (mobile agents in the Chow-White system) uploaded
by the user. Ex. 1004 (Chow), 27:3—6; 26:49-54.

137. Thus, in view of White, Chow renders obvious “wherein the agent
command is one of a create agent command, an edit agent command, and a delete

agent command.”

4. Claim 40
“The method of claim 37 further comprising suspending
execution of the agent.”

138. In my opinion, Chow, in view of White, teaches this limitation.

139. Chow teaches “a client notification method” that includes a check for
“whether a prior notification to the client for a change in the same object under
consideration has been suspended.” Ex. 1004 (Chow), 33:65-34:1. Namely, if the
time since the client’s last notification task is less than the time for reporting updated
document changes (i.e., the user’s specified update interval), “execution branches to
step 556 to suspend the client notification task until” other parameters are met. Ex.

1004, 34:32-35.
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Ex. 1004, FIG. 44 (emphasis added). Based on these disclosures, a person of
ordinary skill in the art would have understood that Chow teaches suspending
execution of the Revision Manager agent (the mobile agent in the combined Chow-
White system).

140. Thus, in view of White, Chow teaches “suspending execution of the

agent.”
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3. Claim 41
“The method of claim 37 further comprising accepting a
template command from the user.”

141. In my opinion, Chow, in view of White, teaches this limitation.

142. Chow discloses that the “Revision Manager may accept specifications
for an HTML-formatted document.” Ex. 1004 (Chow), 37:27-28. In the context of
these HTML-formatted templates, Chow teaches that “[1]n addition to using the links
identifying related objects of interest, links could be used to propagate changes to
related objects. For example, summary documents could be linked to supporting
documents so that the summary information is updated automatically in response to
changes in the supporting documents.” Ex. 1004, 37:42-47.

143. A person of ordinary skill in the art would have understood these
disclosures to teach that the Revision Manager accepts a template command. Chow
gives the example of “summary documents [that] could be linked to supporting
documents so that the summary information is updated automatically in response to
changes in the supporting documents. A specific example would be a financial
statement that would change the total value of an investment portfolio in response
to changes in the value of stocks and bonds in the portfolio.” Ex. 1004, 37:47-50.

144. Additionally, or alternatively, White teaches that a mobile agent can be
“cloned.” Ex. 1005 (White), 25:30-35 (“An agent, occupying a first place, is

capable of creating one or more clone processes of the agent and transporting each
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clone process to a respective place. Thus, in effect, an agent is capable of traveling
to and occupying several places simultaneously. Of course, it is not a single agent
that travels simultaneously but rather the clones of the agent.”); see also Ex. 1005
(White), 11:10-28.

145. A person of ordinary skill in the art would have found it obvious and
been motivated to implement the combined Chow-White system to accept template
commands from a user in the form of a command to clone an agent. A person of
ordinary skill in the art would have been motivated to implement the system in this
way to enable sending clone agents to several place processes simultaneously, to
monitor changes to supporting/linked documents. As I discuss in the Technology
Background section, mobile agent systems that allowed users to clone remote agents,
including by accepting a command to do so, were well-known to a person of ordinary
skill in the art by October 1998. A person of ordinary skill in the art would have had
a reasonable expectation of success in implementing the combined Chow-White
system in this way because such an implementation was well-known.

146. Thus, in view of White, Chow teaches “accepting a template command
from the user.”

6. Claim 42
“The method of claim 41 further comprising allowing the

user to create, modify, or delete an agent template within
the network system.”

147. In my opinion, Chow, in view of White, discloses this limitation.
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148. As discussed above for Claim 41, Chow, in view of White, discloses
“accepting a template command from the user.” In the combined system, a person
of ordinary skill in the art would have found it obvious and been motivated to
implement the combined Chow-White system to allow the user to create, modity, or
delete an agent template within the revision management network system. In this
combination, the agent template is either the “specifications for an HTML-formatted
document” or the cloned agent. See Claim 41. In the combined system, a person of
ordinary skill in the art would have understood that the user providing
“specifications for an HTML-formatted document” creates the agent template. Ex.
1004 (Chow), 37:27-28. Where the agent template is an agent that is cloned, a
person of ordinary skill in the art would have understood that the agent template
would be created, modified, or deleted as any other agent in the system. See Element
37.b (Section VIII.A.1.d).

149. Thus, in view of White, Chow discloses “allowing the user to create,
modify, or delete an agent template within the network system.”

7. Claim 43

“The method of claim 37 further comprising admitting the
user to an agent area of a user interface.”

150. In my opinion, Chow, in view of White, teaches this limitation.
151. Chow teaches admitting a user to an agent area of a user interface,

namely, Figures 5, 6, 23, and 27. See, e.g., Ex. 1004 (Chow), Figs. 5, 6, 23, 27; see
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also Ex. 1004 , 7:16—-18 (describing Figure 5 as “a form that is filled in by a user to
specify a document of interest to be monitored by the Revision Manager”); 7:19-21
(describing Figure 6 as “a form that is attached to Revision Manager monitored
documents and filled in by the user to specify an updated interval™).

152. Thus, in view of White, Chow discloses “admitting the user to an agent

area of a user interface.”

B. Ground 2: Lee in view of White Renders Obvious Claims 3743

153. In my opinion, Lee, in view of White, renders obvious claims 37—43.

1. Claim 37

a. Element 37[pre]
“A method comprising”

154. To the extent the preamble is limiting, a person of ordinary skill in the
art would have understood that Lee discloses a method. Ex. 1006 (Lee) at 24:39
(“CABS embodies a system of methods ...”); see also Ex. 1006, 4:36-37.

b. Element 37.a[1]
“admitting a user to a network system”

155. In my opinion, Lee discloses this limitation.

156. As an initial matter, I note that the ‘733 patent teaches: “In general, an
end-user (or simply “user”) is any individual, party, or entity which somehow
interacts with the network system. A user can thus be an entity known to the network
system (i.e., an entity having a log-in ID), such as, for example, a subscriber and or

an individual affiliated with the service provider. A user can also be an arbitrary
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third-party which somehow interacts with the network system.” Ex. 1001, 2:35-44.
In an “exemplary method,” the network system “admits a user at a user interface
(UI)” which is “[e]ssentially, at this step, a user logs on to network system 2.” Ex.
1001, 19:15-22. A person of ordinary skill in the art would have understood that
admitting a user to a network system in the context of the ‘733 patent at least includes
a process through which a “user” (i.e., individual, party, or entity) becomes known
to a network system, thereby enabling the “user” to interact with the network system.

157. Lee teaches a system that “is an example of an agent-based system for
use in communications.” Ex. 1006 (Lee), 5:17-18. Lee’s system is illustrated in

Figure 1:

TERMINAL
AGENT
(Storage)

155 125

110

1 Name Server USER
1351 AGENT
{Authentication)

A~ Visualizer

140 NETWORK
| AGENT A

! Bandwidth
~— Facilitator { ath)

i NETWORK !
. AGENT B |
; (Bandwidth) !

_______________ e = [E—

83
IPR2025-00714

DATABRICKS EX1003 Page 88



Declaration of Dr. Darrell Long
Petition for Inter Partes Review
of U.S. Patent No. 6,839,733

Ex. 1006 (Lee), FIG. 1.

158. Lee teaches a “user agent 110 that provides an “authentication
resource 160 (also referred to as a “software application providing authentication”)
and “network agents 115, 120 that collaborate “to provide the network bandwidth”
over a network line (165, 170) to an external system. Id., 6:19-53. More specifically,
Lee teaches:

In an example, in the system shown, if the user wants data downloaded to the
terminal 155, the user agent 110 will have the task of providing an
authentication resource 160, the terminal agent 105 will have the task of
providing sufficient storage for the data at the terminal 155 and the network
agents 115, 120 will have the task of providing network bandwidth to carry
the data to the terminal 155. The network agents 115, 120 will also need to
collaborate with each other, for instance by bidding against one another in
terms of cost, time and quality of service to provide the network bandwidth.

After an inter-agent collaboration stage, the agents 105, 110, 115, 120 will
carry out the tasks by outputting control messages to the components of the
system 125 they control. The terminal agent 105 must therefore control the
terminal 155 so as to provide the storage capacity it has agreed. The user agent
110 must launch the authentication application 160. One of the two network
agents 120 must provide the bandwidth, agreed as a result of the collaboration,
on its respective network link 170.

Ex. 1006, 6:34-53. A person of ordinary skill in the art would have understood that
Lee’s software application providing authentication is a teaching of a process
through which a “user” (i.e., individual, party, or entity) becomes known to Lee’s
network-based agent system, thereby enabling the “user” to interact with the

communications network system.
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159. Additionally, or alternatively, I note that various agents of Lee’s
communication network system control access to a network link. See, e.g., Ex. 1006
(Lee), 6:60-61 (describing “separate agent 180, controlling a network link 175 of
the external system 125”). Based on the teachings of Lee, a person of ordinary skill
in the art would have understood that responsive to communication with the user
agent 110, the network agent 180 admits the user (and the agents operating on the
user’s behalf) to external system 125. Similarly, the user agent 110 communicates
with network agents 115 and 120 to admit the user and the user’s agents to local area
network 150.

160. Thus, Lee discloses “admitting a user to a network system” within the
meaning of the ‘733 Patent.

c. Element 37.a[2]
“wherein at least one agent is operable to consume a

service resource while utilizing a service to perform a
task for the user; and”

161. In my opinion, Lee in view of White discloses this limitation.

i. Lee’s Teachings

162. Lee discloses ‘“collaborative software agents” that “need both to
collaborate together and to carry out tasks. The tasks will include those directly
involved in providing services to a user but may also include auxiliary tasks.” Ex.

1006 (Lee), Abstract, 6:29-33. Figure 2 of Lee provides a “schematic architecture
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for a software module constituting an agent for distributed control, monitoring and

management of a system.” Ex. 1006 (Lee), 4:49-50.
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Ex. 1006 (Lee), FIG. 2.

163. Lee’s exemplary agent software module includes a “resource database

225 containing logical descriptions of the resources currently available to the agent.”
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Ex. 1006 (Lee), 7:36-37. Lee further discloses “providing an interface between the
database and external systems such that the database can query external systems
about the availability of resources and inform external systems when resources are
no longer needed by the agent, and external systems can on their own initiative add,
delete or modify resource items in the database, thus initiating changes in the agent’s
behaviour.” Ex. 1006, 7:38—45. 1 also note that Lee teaches that “[t]asks consume
certain resources to produce their products.” Ex. 1006, 29:56—-57; see also Ex. 1006,
19:15-16 (“Let consumed-resources = the set of resources required to perform a
task™). A person of ordinary skill in the art reading these disclosures would have
understood that Lee agents can consume one or more resources that enable a service
(e.g., downloading data to a terminal, Ex. 1006, 6:34-53) to be performed.

164. In one embodiment, Lee teaches that an agent can consume a particular
resource to provide a video link between London and Ipswich. Ex. 1006 (Lee),
20:67-21:3. Lee identifies the required resources to provide this video link: a “fibre-
optic” connection with speed of “1000.” Ex. 1006, 21:13—14. A person of ordinary
skill in the art would have understood an “Internet connection” to be a “service
resource” within the meaning of the ‘733 patent. Indeed, it is expressly given by the
733 Patent as an example of a “service resource.” Ex. 1001, 11:12-14.

165. I am informed that the Patent Owner’s infringement theories in the

related litigation assert that computational resources (such as CPU cycles and
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memory storage space) qualify as the claimed service resources. Under that
interpretation, the computational resources consumed by Lee’s agents are resources
that enable the agent to perform services on behalf of users, and the agent would
consume these computational resources to provide services to users. For example,
Lee expressly contemplates computational resources as being managed similarly to
other resources similar to the internet connection described above: “A task may call
on a particular resource, but there may be a constraint on the resource for that
particular task, such as processing capacity or equipment type.” Ex. 1006 (Lee),
29:63—66 (emphasis added). Additionally, a person of ordinary skill in the art would
recognize Lee’s agents, as software running on a computer would necessarily
consume computational resources, including processing time, memory storage
space, and other computer resources. See, e.g., Ex. 1006, 29:31-55; 30:50-53
(resource cost used by the agent to perform a task is part of the definition of an
agent).

166. It is my opinion that Lee in view of White teach the claimed “agent”
under the Board’s prior construction and Petitioner’s proposed construction of the
term (“a process that occupies a place and that is mobile, i.e., can move from a first
place to a second place”). While Lee’s “agent” is a process that occupies a place,
Lee is silent on whether its agents are mobile as required of the 733 Patent claimed

“agent.” A person of ordinary skill in the art would have found it obvious and been
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motivated to implement Lee’s agent such that they can move from a first place to a
second place as taught by White. The Lee-White mobile agent can consume service
resources (e.g., Internet connection and other computational resources) while
utilizing a service (e.g., communication network-based functionality) to perform a
task for the user.

il White’s Teachings
167. See Section VIII.A.1.c.i1.

iii. Motivation to Combine

168. Based on the teachings of Lee and White, a person of ordinary skill in
the art would have found it obvious and been motivated to implement Lee’s agents
as mobile agents, such that agents can move from a first place to a second place. In
this implementation, the Lee-White mobile agent is operable to consume a service
resource (e.g., Internet connection and other resources) while utilizing a service
(e.g., communication network-based functionality) to perform a task for the user
(e.g., downloading data to a user terminal).

169. Lee discloses an agent-building environment where developers could
“imbue [agents] with co-ordination abilities suitable for the problems the agents are
being designated to tackle.” Ex. 1006 (Lee), 2:50-59. Lee recognized that its “CABS
platform could [] be used for building almost any agent-based system where software

agents need [] to collaborate with other agents.” Ex. 1006, 5:18-22. Lee offered a

89
IPR2025-00714

DATABRICKS EX1003 Page 94



Declaration of Dr. Darrell Long
Petition for Inter Partes Review
of U.S. Patent No. 6,839,733

system with the “functionality required for a collaborative agent” for
“communications, reasoning, inter-agent co-operation and the ability to participate
in goal-driven interactions between agents” that included an “asynchronous socket-
based message passing system.” Ex. 1006, 5:42—51. A person of ordinary skill in the
art would have understood that Lee recognized that the advantages of mobile agent
systems were desirable but criticized popular mobile agent systems as being “not
much more than languages.” Ex. 1006, 1:59-65.

170. White’s advanced mobile agent technology provides a robust and
improved remote programming architecture for the creation of mobile agents. A
person or ordinary skill in the art would have recognized that White’s mobile agents
overcome the disadvantages of prior remote programming mobile agent systems. Ex.
1005 (White), 19:61-65 (“provid[ing] computer processes with a level of mobility,
extensibility, and generality not found in the [remote programming paradigms
typically found in the] prior art.”); see also Ex. 1005 at 108:5-10 (“RP improves
upon RPC by enabling system elements to interact without communicating,
improving the performance of the interactions by reducing their latency.
Equivalently, RP enables system elements to customize one another by stationing
their own agents—and thus themselves—in one another’s domain.”). A person or
someone with ordinary skill in the art would have recognized that implementing

White’s improved remote programming agents would provide the benefits of
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mobility when combined with Lee’s agent-building environment. Ex. 1005 (White),
9:17-26 (*(1) enabling processes to interact without communicating across network
communications media and (i1) improving the performance of the interactions
between processes by eliminating communication across network communications
media, which often has high-latency”). According to White, in “most network
architectures, all processes are stationary and communicate by exchanging
messages.” Ex. 1005, 127:43—45. In contrast, White taught that “some processes are
stationary, but others are mobile, the former communicating by means of the latter.
This 1s a paradigm shift.” Ex. 1005, 127:45-48. A person of ordinary skill in the art
would have understood that White expanded ‘“the extensibility, generality and
functionality of the set of computer instructions ... which comprise an agent, how
and to what destination the agent, and the information contained therein, travels.”
Ex. 1005, 8:44-50. Accordingly, a person of ordinary skill in the art would have
been motivated to modify Lee to implement agents with mobility as taught by White
to obtain the potential improvements stated by White.
171. Lee discusses the known coordination problems in multi-agent systems:
A particular problem arises with “collaborative” agents. Collaborative
agents are a group of agents which co-operate with one another to co-
ordinate their activities in performing a particular task. Such co-
operation may be necessary because know-how, resources or
processing power may be distributed across the environment or across
the agents in the system. The problem with collaborative agent systems

is the need to co-ordinate their activities in a problem- and context-
dependent manner.
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Ex. 1006 (Lee), 2:22-30. However, Lee provided developers the means to organize
agents in whatever manner they chose and “supply each agent with the necessary
domain-specific problem-solving code” by “configur[ing] a number of different
agents of varying functionality and behaviour.” Ex. 1006 , 24:38-48. Lee’s CABS
framework, ‘“allow[ed] the system developer to concentrate on domain-specific
analysis without having to expend effort on agent-related issues.” Ex. 1006, 24:53—
55. A person of ordinary skill in the art implementing agents using Lee’s CABS
framework would have recognized the functionality in providing agent mobility as
described in White, including reduced network communication and also allowing
client processes to use server operations not explicitly provided for by the developers
of the server processes. Ex. 1005 (White), 5:17-25. A person of ordinary skill in the
art would have recognized that providing mobility to Lee’s agents would offer more
flexibility to the “problem- and context-dependent” inter-agent communications by
allowing a client process to use server operations “not explicitly provided by, and
perhaps not even anticipated by the developers of, [the] server process.” Ex. 1006
(Lee), 2:22-30; Ex. 1005 (White), 5:22-25. A person of ordinary skill in the art
would have understood that implementing the combined Lee-White system in this
way would enhance Lee’s framework’s flexibility.

172. While discussing the prior art environments of SODABOT, General

Magic’s Telescript and Odyssey, and IBM’s Aglets, Lee disparaged them because
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“they are also not much more than languages, comparable to the “Java” language
developed by Sun Microsystems Inc., and do not provide specific advanced agent-
building arrangements.” Ex. 1006, (Lee), 1:64—67. However, Lee acknowledged that
they “facilitate the construction of ‘mobile’ agents-based applications.” Ex. 1006,
1:62-64.

173. A person of ordinary skill in the art would have found it obvious and
been motivated to improve the communication and interaction between agents in
Lee by employing the improved remote programming paradigm disclosed in White.
A person of ordinary skill in the art would have recognized that Lee proposed
embodiments “implemented in the Java programming language, allowing it to run
on a variety of hardware platforms. Java is a good choice of language for developing
multi-agent applications because it is object-oriented and multi-threaded, and each
agent may consist of many objects and several threads. It also has the advantage of
being portable across operating systems, as well as providing a rich set of class
libraries that include excellent network communication facilities.” Ex. 1006 (Lee),
5:27-36. White was directed to “an improved distributed computing environment
wherein processes are created in an object oriented environment and direct their own
movement throughout a computer network.” Ex. 1006 (White), 1:39-43. Because
Lee sought to give developers a “collaborative agent building environment[]” where

“system developers can define a set of agents to work together in a system [and]
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organise them in relation to one another in whatever manner they choose,” a person
of ordinary skill in the art would have been motivated to combine the benefits of
mobile agents disclosed in White with the agent building framework disclosed by
Lee.

174. Given the well-developed technology for mobile agents (as discussed
in the Technology Background above and in White), including programming mobile
agents in Java, a person of ordinary skill in the art would have had a reasonable
expectation of success in this modification. As I noted in my Technology
Background section above, mobile agent technology, including for information
retrieval applications, was well-known and documented by October 1998. See
Section IV above. It was also known at that time that implementing mobile agent
technology on a web server did not require the code of the Web servers to change.
Ex. 1010 (Fiinfrocken). A person of ordinary skill in the art would have had a
reasonable expectation of success in implementing mobility in Lee’s agents, at least
because mobile agent technology, including for use with Web servers and
information retrieval, was well-known. Ex. 1009 (Lange), Ex. 1011 (Domel), Ex.
1010 (Fiinfrocken). Further, because the use of mobile agent technology, including
for use with Web servers and information retrieval, was well-known, implementing
the Lee-White mobile agents would have been well within the skill of a person of

ordinary skill in the art in 1998.
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d. Element 37.b
“allowing the user to create, modify, or delete the
agent within the network system”

175. In my opinion, Lee, in view of White, discloses this limitation. Lee
discloses a “Control Monitor Tool” that allows a user to modify or delete agents
within the system. Ex. 1006 (Lee), 41:18-51. For example, Lee states:

The control monitor tool allows a user to select an agent of interest and

browse-through, add, modify or delete its current jobs, resources, tasks,

organisational relations and knowledge, and coordination strategies. Further,
the user can suspend or resume jobs, and also suspend, resume or even kill

agents. A facility is also provided for the user to tune various parameters of
an agent ....

Ex. 1006 (Lee), 41:37-46.

176. A person of ordinary skill in the art would have found it obvious and
been motivated to implement the Lee-White mobile agents (see Element 37.a[2] in
Section VIIL.B.1.c) such that users could modify or delete the mobile agents within
the network system as expressly taught in Lee.

177. Thus, in view of White, Lee teaches “allowing the user to create,
modify, or delete the agent within the network system.”

2. Claim 38

“The method of claim 37 further comprising accepting an
agent command from the user.”

178. In my opinion, Lee, in view of White, discloses this limitation. In the
context of the Control Monitor Tool (see Claim 37), the functions of suspending

agents, resuming agents, killing agents, etc. “are done by sending request messages
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to these agents with the contents being the above (e.g., a suspension notice).” Ex.
1006 (Lee), 41:26-33; see also Ex. 1006, 41:17—42:12. A person of ordinary skill in
the art would have understood that sending request messages to agents would
necessarily require the agents to accept these commands (e.g., add, modify, delete,
suspend agent, resume agent, kill agent, Ex. 1006, 41:20-30) to perform the required
function. Lee explicitly discloses that “the user can suspend or resume jobs, and also
suspend, resume or even kill agents,” all of which would necessarily require the user
to issue a command to perform the requested function. Ex. 1006 (Lee), 41:40-42.
Indeed, Lee expressly provides a list of command tool functions, including “Browse-
through,” “Add,” “Modify,” “Delete,” “Suspend,” “[R]esume,” and “Kill.” Ex.
1006, 41:20-30. A person of ordinary skill in the art would have understood that
these agent commands must be accepted by the system in order to provide the
described functions.

179. A person of ordinary skill in the art would have found it obvious and
been motivated to implement the Lee-White mobile agents (see Element 37.a[2] in
Section VIII.B.1.c) to accept agent commands from the user as expressly taught in
Lee.

180. Thus, in view of White, Lee discloses “accepting an agent command
from the user” within the meaning of the ‘733 Patent.

3. Claim 39
“The method of claim 38 wherein the agent command is one
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of a create agent command, an edit agent command, and a
delete agent command.”

181. In my opinion, Lee, in view of White, discloses this limitation. In the
context of the Control Monitor Tool (see Claims 37.b and 38), the functions of
modifying and killing agents, etc. “are done by sending request messages to these
agents with the contents being the above (e.g. a suspension notice).” Ex. 1006 (Lee),
41:26-33; see also Ex. 1006 , 41:17-42:12. Lee explicitly discloses: “The control
monitor tool allows a user to select an agent of interest and browse-through, add,
modify or delete its current jobs, resources, tasks, organizational relations and
knowledge, and coordination strategies. Further, the user can suspend or resume
jobs, and also suspend, resume, or even kill agents.” Ex. 1006 (Lee), 41:37-42.
Indeed, Lee expressly provides a list of command tool functions, including “Add,”
“Modify,” “Delete,” and “Kill” functions, and a person of ordinary skill in the art
would have understood that these functions correspond to the claimed “create

99 ¢

agent,” “edit agent,” and “delete agent” commands respectively. Ex. 1006 , 41:20—
30.
182. Thus, in view of White, Lee discloses “wherein the agent command is

one of a create agent command, an edit agent command, and a delete agent

command” within the meaning of the ‘733 Patent.
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4. Claim 40
“The method of claim 37 further comprising suspending
execution of the agent.”

183. In my opinion, Lee, in view of White, discloses this limitation.
According to Lee’s disclosure, “the user can suspend or resume jobs, and also
suspend, resume or even kill agents.” Ex. 1006 (Lee), 41:37-42. As described with
respect to claims 38 and 39, Lee expressly states that the Control Monitor tool
provides a function to “Suspend (jobs or agents)” (corresponding to the claimed
“suspending execution” functionality) and a function to “resume (jobs or agents).”
Ex. 1006, 41:20-24. A person of ordinary skill in the art would have found it obvious
and been motivated to implement the Lee-White mobile agents (see Element 37.a[2]
in Section VIIL.B.1.c) to suspend the agent's execution as expressly taught in Lee.

184. Thus, in view of White, Lee discloses “suspending execution of the
agent” within the meaning of the ‘733 Patent.

5. Claim 41

“The method of claim 37 further comprising accepting a
template command from the user.”

185. In my opinion, Lee, in view of White, discloses this limitation.
186. As discussed below, Lee teaches a platform that allows users to create
an agent template (also referred to as “agent shell 300) that is then used to create

agents. Namely, Lee discloses a “CABS platform for building an agent.” Ex. 1006,

98
IPR2025-00714

DATABRICKS EX1003 Page 103



Declaration of Dr. Darrell Long
Petition for Inter Partes Review
of U.S. Patent No. 6,839,733

(Lee), 4:47-48; see also Ex. 1006 , 4:49-50, Fig. 2. The CABS platform is

illustrated in Figure 3 of Lee:

350
Design System (| /~
J"375
Relationship Data
jf—310
Co-Ordination Graphs
305
—300
J A 320
Agent Shell
380 Agent Definton Editor ] 355
API Library J
FactVariable Editor ] 370
315 Code a
Standard | Generator < Constraints Editor [ 325
Organization Editor L
2 (330
385 Co-ordination Editor |/ | 335
Task Description Editor ] /340
/ Seripts Ontology Editor |/ | 360
390 Code Generation Editor |- /365
Summary Task Editor o

Distributed
Mutti-Agent
System
100

FIG. 3

Ex. 1006 , FIG. 3. According to Lee:

Referring to FIG. 3, the means for capturing data for loading said architecture,
for generating a system comprising one or multiple entities according 10 to
said architecture, and for automatically building a software module according
to said architecture, is provided by the CABS platform. This provides an
agent template 300 which dictates the agent structure shown in FIG. 2, a
user interface 305 which is primarily a set of editors for identifying a set of
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agents, selecting agent functionality and inputting task and domain-related
data, a library of co-ordination strategies 310 and a set of standard-type,
supporting agents 315.

Ex. 1006 , 23:39-45 (emphasis added); see also Ex. 1006, 23:50-51 (“The agent
shell 300 1s simply the framework to support an agent structure as shown in FIG.
2.7).

187. Lee’s system provided a “set of editors” that allowed users to “select[]
agent functionality and input[] task and domain-related data.” Ex. 1006, (Lee),
23:43-24:49. For example, the “an agent definition editor 320” “provid[es] a logical
description of the agent, its abilities and initial resources etc.” Ex. 1006, 23:60—-67.
Other editors, in addition to the “agent definition editor 320" included: ‘“‘an
organization editor 325,” “a co-ordination editor 330,” “a task description editor
335,” “an ontology editor 340,” “a fact/variable editor 355,” “a code generation
editor 365,” and “a summary task editor 370.” Ex. 1006, 24:1-34. Lee teaches that
the ontology editor 340 provides a template for the user to describe the vocabulary
of the domain that the agent(s) will be controlling:

The ontology editor 340 simply provides templates for describing these

objects, that is (i) the different object types, (ii) the list of attributes of each of

these object types, (iii) the type of values of that each attribute takes, and (iv)

the default values (if any) for each attribute. This editor provides a template

or form so that you can describe the vocabulary of the domain which the
agents will be controlling.

The ontology editor 340 allows the user to identify an ENTITY, its
ATTRIBUTES, the VALUES the attributes take, and typical DEFAULT

values.
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Ex. 1006 (Lee), 26:11-21 (emphasis added).
188. Lee teaches that users provide inputs (through the set of editors) to
define the template for subsequently created agents. See, e.g.,

The CABS platform is based on a methodology for designing collaborative
software agents which views the agents as having five primary sets of
characteristics, or “layers”. ... [T]his methodology requires developers to
provide inputs in respect of three of these, a definition layer 400, an
organisation layer 405 and a coordination layer 410, as follows.

In an ““agent definition” step 500, relevant to the definition layer 400, user
inputs determine the agent in terms of its reasoning (and learning) abilities,
goals, resources etc.

In an “agent organisation” step 505, relevant to the organisation layer 405,
user inputs determine the agent in terms of its relationships with other agents,
e.g. what agencies it belongs to, what roles it plays in these agencies, what
other agents it is aware of, what abilities it knows those other agents possess,
etc.

Ex. 1006 (Lee), 24:58-25:6 (emphasis added); see also Ex. 1006, 25:26-30, 25:59—
65.

189. A person of ordinary skill in the art would have understood that using
Lee’s “editors” necessarily involves a user providing commands to make the
requested edits to the agent template 300. See generally Ex. 1006, 23:39-24:55.
Indeed, a person of ordinary skill in the art would have understood that inputs from
a user directing how the CABS system will structure the functionality of agents
(through the disclosed set of editors) are “template commands” within the meaning
of the ‘733 patent that are accepted by Lee’s system and allow a user to create and

modify the agent template 300.
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190. Thus, in view of White, Lee discloses “accepting a template command
from the user” within the meaning of the ‘733 Patent.
6. Claim 42
“The method of claim 41 further comprising allowing the

user to create, modify, or delete an agent template within
the network system.”

191. In my opinion, Lee, in view of White, discloses this limitation.

192. As I discuss with respect to claim 41, the tools of Lee’s CABS system,
which include numerous editors, allow the user to create and modify the agent
template. See Claim 41. I note that Lee describes how a user, through a user
interface, uses the set of editors to create and edit new agent templates: “In more
detail [the editors of user interface] comprise: ... an ontology editor 340 for
describing a suitable ontology for the domain [and] a fact/variable editor 355 for
describing specific instances of facts and variables, using the templates provided by
the ontology editor 340.” Ex. 1006 (Lee), 23:60-24:20. Thus, a person of ordinary
skill in the art would have understood that the ontology editor allows the user to
create templates, and the fact/variable editor allows the user to edit them to describe
specific instances of facts and variables. A person of ordinary skill in the art would
have understood that the user interface with editors for creating and editing agent
templates would additionally provide the functionality to delete unneeded templates

as a part of the iterative design process. Ex. 1006 (Lee), 25:66-26:4.
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193. Thus, in view of White, Lee discloses “allowing the user to create,
modify, or delete an agent template within the network system” within the meaning
of the ‘733 Patent.

7. Claim 43

“The method of claim 37 further comprising admitting the
user to an agent area of a user interface.”

194. In my opinion, Lee, in view of White, discloses this limitation.

195. As I discuss with respect to Claim 41, Lee teaches many tools for
managing agents and defining their characteristics and functions. See Claim 41. For
the reasons discussed above, a person of ordinary skill in the art would have
understood that in providing users with access to the set of editors, Lee teaches
admitting the user to an agent area (set of editors) of a user interface.

196. Additionally, or alternatively, Lee teaches a visualizer 140 that
“provides a generic, customisable and scaleable visualisation system for use with a
domain-independent toolkit for constructing multi-agent applications.” Ex. 1006
(Lee), 33:23-26. Lee further teaches: “The tool launcher 1015 launches (on demand
by the user) instances of the different tools in the tool set, namely instances of the
Society, Statistics, Micro, Reports, and Control Tools.” Ex. 1006, 34:53—-56. Figures

13 and 15 show exemplary agent areas of user interfaces disclosed in Lee:
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Ex. 1006, FIG. 15 (showing statistics for “Distribution by Agent”); see also Ex.
1006, 5:1-3 (“FIG. 13 shows schematically a GANTT chart as an example of the
screen-based output of a ‘reports tool’ of the visualisation system in use.”); 5:7-8
(“FIG. 15 shows schematically an example of the screen-based output of a ‘statistics
tool’ of the visualisation system in use.”).

197. Lee considered the disclosed visualization tools “particularly important
... and novel.” Ex. 1006 (Lee), 23:54-56. This was partly because “it is important
to analyse what is going wrong so that it can be corrected.” Ex. 1006 (Lee), 32:27—
28. A person of ordinary skill in the art would have understood that in providing
users with access to visualizer agent areas, Lee teaches admitting the user to an agent
area of a user interface.

198. Thus, in view of White, Lee discloses “admitting the user to an agent
area of a user interface” within the meaning of the ‘733 Patent.

C. Secondary Considerations

199. 1 understand that the patent owner has never alleged any secondary
considerations. Should the patent owner allege any secondary considerations in the

future, I reserve my right to respond to those allegations.
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IX. Conclusion

200. For the reasons described above, it is my opinion that a person of
ordinary skill in the art would have found claims 37-43 of the “733 patent obvious
over Chow in view of White. It is also my opinion that a person of skill in the art
would have found claims 37-43 of the ‘733 patent obvious over Lee in view of
White. In my opinion, the ‘733 patent claims 3743 do not claim any patentable

innovations over the prior art.

[ declare under penalty of perjury under the laws of the United States that the

foregoing is true and correct.

Dated: March 13, 2025

Loed Fmg

Darrell Long,(_Eh‘.‘D.
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vation and Computer Research Opportunities Program (MICRO), $27,000. Panel Reviewed.

2003-06 A Scalable On-Line Associative Deep Store, National Science Foundation, $294,012. Peer Reviewed.

2002-07  Applications of Data Grouping for Effective Mobility, National Science Foundation, $338,130. Peer Re-
viewed.

2002-05  Scalable File Systems for High Performance Computing, Department of Energy, Defense Programs Lab-
oratories, $900,000 (with S. Brandt, E. Miller and K. Obraczka). Panel Reviewed.
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2001-02

2000-01

2000-03

2000-02

1999-01

1998

1998-99

1997-02

1997-99

1997-99

1996-97

1995-98

1995-96

1993-94

1993-95

1992-93

1992

1992-97

1992-93

1992-93

1992-93

Building a High-Performance Storage Systems from Commodity Components, Department of Energy,
Lawrence Livermore National Laboratory, $65,000. Panel Reviewed.

Application of Probe-based Storage to High Performance Computing, Department of Energy, Lawrence
Livermore National Laboratory, $39,239. Panel Reviewed.

Architectures and Algorithms to Exploit Probe-Based Storage, National Science Foundation, $345,191
(with S. Brandt and T. Madhyastha). Peer Reviewed.

An Experimental Study of Broadcasting Protocols for Video-on-Demand, National Science Foundation,
$100,000. Peer Reviewed.

High Performance Integration of Advanced Tertiary Stores, National Science Foundation, $170,353. Peer
Reviewed.

Real-Time Environmental Information Network and Analysis System (REINAS), Office of Naval Research,
$100,000. Panel Reviewed.

Tactical Environmental Data System/Real-time (TEDS/RT), Naval Research Laboratory, $75,000. Panel
Reviewed

National Partnership for Advanced Computing Infrastructure (NPACI), National Science Foundation,
$819,000 (with P. Mantey, A. Pang and S. Flatté). Panel Reviewed.

Predictive Power Conservation, National Science Foundation, $122,011 (with D. Helmbold). Peer Re-
viewed.

Improving Cache Performance by Predicting 1/0 System Actions, National Science Foundation, $136,647.
Peer Reviewed.

Efficient Back-up and Restore Using Differential Files, International Business Machines Corporation,
$79,864.

Instant Infrastructure and Distributed Resource Management, Office of Naval Research, $90,911. Panel
Reviewed.

Efficient Resource Utilization Through Idle-Time Prediction, University of California Seed Funds, $15,000
(with D. Helmbold).

Global-scale Distributed Data Base Management, Academic Senate Committee on Research, $1,500.

Integration of Heterogeneous Real-time Data Repositories for Scientific Use, Office of Naval Research,
$219,164. Panel Reviewed.

Estimating Host Reliability Using the Internet, University of California, Microelectronics Electronics
Innovation and Computer Research Opportunities Program (MICRO), $5,481. Panel Reviewed.

University of California, Regents Junior Faculty Fellowship, $700.

Real-time Environmental Information Network and Analysis System (REINAS), Office of Naval Research,
$4,767,112 (with P. Mantey et al.). Peer Reviewed.

University of California, Regents Junior Faculty Fellowship, $750.
Estimating Reliability Using the Internet, University of California Seed Funds, $10,000.

Estimating Host Reliability Using the Internet, Sun Microsystems, Incorporated, $16,590. Panel Re-
viewed.
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1991-92 A Distributed Architecture for High-speed /0O, Department of Energy, Lawrence Livermore National

Laboratory, $15,183. Panel Reviewed.

1991-93  High-speed Distributed Storage Management, National Science Foundation, $68,955. Peer Reviewed.

1991-92 A High-speed System to Support Multimedia, Academic Senate Committee on Research, $1,500.

1991-92  Instructional Improvement Grant, Academic Senate Committee on Teaching, $200.

1990-

1989-

1989

1988

1988

91  Concurrent Systems Laboratory, University of California Seed Funds, $12,500.

90  Fault-tolerant Operating System Techniques, University of California, Microelectronics Electronics In-
novation and Computer Research Opportunities Program, (MICRO) $4,000. Panel Reviewed.

University of California, Regents Junior Faculty Fellowship, $500.
89  Modeling Fault-tolerant Computations, Academic Senate Committee on Research, $1,500.

University of California, Regents Junior Faculty Fellowship, $1,000.

Scholarly and Creative Work

Books

1.

Ruth A. David, Steven R.J. Brueck, Stephen W. Drew, Alan H. Epstein, Robert A. Furman, Sharon Glotzer,
Christopher C. Green, Diane E. Griffin, J. Jerome Holton, Michael R. Ladisch, Darrell Long, Frederick R.
Lopez, Richard M. Osgood, Stewart D. Personick, Alton D. Romig, S. Shankar Sasrty, James B. Smith, Camillo
J. Taylor and Diane Wiley. Avoiding Surprise in an Era of Global Technology Advances. National Research
Council, National Academies Press, 2005. Peer Reviewed.

John L. Carroll and Darrell D. E. Long. Theory of Finite Automata. Englewood Cliffs, New Jersey: Prentice-
Hall, 1989. Editorial Review.

Chapters in Books

1.

Ismail Ari, Ahmed Amer, Ethan L. Miller, Robert Gramacy, Scott A. Brandt and Darrell D. E. Long. “ACME:
Adaptive Caching using Multiple Experts,” Distributed Data & Structures 4 (Proceedings in Informatics 14),
W. Litwin and G. Lévy, Eds. Paris, France: Carleton Scientific, March 2002, pp. 143-158. Peer Reviewed.

Steven W. Carter, Darrell D. E. Long and Jehan-Francois Paris. “Video-on-Demand Broadcasting Protocols,”
Multimedia Communications: Directions and Innovations, J. D. Gibson, Ed. San Diego: Academic Press,
2000, pp. 179-189. Peer Reviewed.

Richard A. Golding and Darrell D. E. Long. “Simulation Modeling of Weak-Consistency Protocols,” Network
Systems Design, E. Gelenbe, K. Bagchi and G. Zobrist, Eds. Gordon and Breach Science Publishers, 1999, pp.
161-186. Invited, Peer Reviewed.

Darrell D. E. Long and John L. Carroll. “Using Simulation to Evaluate Consistency Protocols for Replicated
Data,” Progress in Simulation II, G. W. Zobrist and J. V. Leonard, Eds. Ablex Publishing, 1995. Invited, Peer
Reviewed.
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Peer Reviewed Journals

1.

10.

11.

12.

13.

14.

Liangkang Zhang, Yulai Xie, Minpeng Jin, Pan Zhou, Gongming Xu, Yafeng Wu, Dan Feng, Dan and Darrell
Long. “A Novel Hybrid Model for Docker Container Workload Prediction,” IEEE Transactions on Network
and Service Management, to appear.

Yafeng Wu, Yulai Xie, Xuelong Liao, Pan Zhou, Dan Feng, Lin Wu, Xuan Li, Wildani, Avani and Darrell Long.
“Paradise: Real-time, Generalized, and Distributed Provenance-Based Intrusion Detection,” ACM Transac-
tions on Dependable and Secure Computing, to appear.

Daniel Bittman, Peter Alvaro, Pankaj Mehra, Darrell D. E. Long and Ethan L. Miller. “Twizzler: A Data-centric
OS for Non-volatile Memory,” ACM Transactions on Storage, vol. 17, no. 2, June 2021.

Austen Barker, Yash Gupta, James Hughes, Ethan L. Miller and Darrell D. E. Long. “Rethinking the Adversary
and Operational Characteristics of Deniable Storage,” Journal Journal of Surveillance, Security and Safety,
vol. 2, May 27, 2021.

Yulai Xie, Minpeng Jin, Zhuping Zou, Gongming Xu, Dan Feng, Wenmao Liu and Darrell Long. “Real-time
Prediction of Docker Container Resource Load Based on A Hybrid Model of ARIMA and Triple Exponential
Smoothing,” IEEE Transactions on Cloud Computing, April 22, 2020.

Yulai Xie, Yafeng Wu, Dan Feng and Darrell Long. “P-Gaussian: Provenance-Based Gaussian Distribution for
Detecting Intrusion Behavior Variants Using High Efficient and Real Time Memory Databases,” IEEE Trans-
actions on Dependable and Secure Computing, December 17, 2019.

Yulai Xie, Zhuping Zhou, Kai Huang, Gongming Xu, Dan Feng and Darrell Long. “A Docker Container Anomaly
Monitoring System Based on Optimized Isolation Forest,” IEEE Transactions on Cloud Computing, Septem-
ber, 2018.

Die Hu, Dan Feng, Yulai Xie, Gongming Xu, Xinrui Gu and Darrell Long. “Efficient Provenance Management
via Clustering and Hybrid Storage in Big Data Environments,” IEEE Transactions on Big Data, December
2020, vo. 6, no. 4, pp. 792-803.

. Yulai Xie, Dan Feng, Yuchong Hu, Yan Li, Staunton Sample and Darrell Long. “Pagoda: A Hybrid Approach

to Enable Efficient Real-time Provenance Based Intrusion Detection in Big Data Environments,” IEEE Trans-
actions on Dependable and Secure Computing, August 29, 2018.

Stephanie N. Jones, Ahmed Amer, Ethan L. Miller, Darrell D. E. Long, Rekha Pitchumani and Christina R.
Strong. “Classifying Data to Reduce Long-Term Data Movement in Shingled Write Disks,” ACM Transactions
on Storage, vol. 12 no. 1, February 2016.

Yulai Xie, Dan Feng, Yan Li and Darrell D. E. Long. “Oasis: an Active Storage Framework for Object Storage
Platform,” Future Generation Computer Systems, vol. 56, March 2016, pp. 746-758.

Nicoléds Lopez, Matias Rodriguez, Catalina Fellegi, Darrell Long and Thomas Schwarz, S.J. “Even or Odd: A
Simple Graphical Authentication System (Par o Impar: un sistema grdfico simple de autenticacion),” IEEE
Latin America Transactions (Revista IEEE América Latina), 13(3), pp. 804-809, March 2015.

Yulai Xie, Kiran-Kumar Muniswamy-Reddy, Dan Feng, Yan Li and Darrell D. E. Long. “Evaluation of a Hybrid
Approach for Efficient Provenance Storage,” ACM Transactions on Storage, vol. 9 no. 4, November 2013.

Witold Litwin, Darrell Long and Thomas Schwarz. “Combining Chunk Boundary and Chunk Signature Cal-
culations for Deduplication (Combinar la calculacion de limites de trozos y de firmas de trozos para dedu-
plicacion),” IEEE Latin America Transactions (Revista IEEE América Latina), 10(1), pp. 1305-1311, January
2012.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Ahmed Amer, JoAnne Holliday, Darrell D. E. Long, Ethan L. Miller, Jehan-Francois Paris and Thomas Schwarz,
S.J. “Data Management and Layout for Shingled Magnetic Recording,” IEEE Transactions on Magnetics, vol.
47, no. 10, pp. 3691-3697, October 2011.

Lawrence L. You, Kristal T. Pollack, Darrell D. E. Long and K. Gopinath. “PRESIDIO: A Framework for Efficient
Archival Data Storage,” ACM Transactions on Storage, vol. 7, no. 2, art. 6, pp. 1-60, July 2011.

Bo Hong, Scott A. Brandt, Darrell D. E. Long, Ethan L. Miller and Ying Lin. “Using MEMS-Based Storage in
Computer Systems — Device Modeling and Management,” ACM Transactions on Storage, vol. 2, no. 2, May
2006, pp. 139-160.

Bo Hong, Feng Wang, Scott A. Brandt, Darrell D. E. Long and Thomas J. E. Schwarz, S.J. “Using MEMS-Based
Storage in Computer Systems — MEMS Storage Architectures,” ACM Transactions on Storage, vol. 2, no. 1,
February 2006, pp. 1-21.

Randal Burns, Larry Stockmeyer and Darrell Long. “In-Place Reconstruction of Version Differences,” IEEE
Transactions on Knowledge and Data Engineering, vol. 15, no. 4, July 2003, pp. 973-984.

Miklés Ajtai, Randal Burns, Ronald Fagin, Darrell Long and Larry Stockmeyer. “Compactly Encoding Un-
structured Inputs with Differential Compression,” Journal of the ACM, vol. 49, no. 3, May 2002, pp. 318-367.

Randal C. Burns, Robert M. Rees and Darrell D. E. Long. “Efficient Data Distribution in a Web Server Farm,”
IEEE Internet Computing, vol. 5, no. 4, July 2001, pp. 56-65.

Randal C. Burns, Robert M. Rees, Larry Stockmeyer, and Darrell D. E. Long. “Scalable Session Locking for
a Distributed File System,” Cluster Computing Journal, Kluwer Academic Publishers, vol. 4, no. 4, October
2001, pp. 295-306.

David P. Helmbold, Darrell D. E. Long, Tracey L. Sconyers and Bruce Sherrod. “Adaptive Disk Spin-Down for
Mobile Computers,” ACM/Baltzer Mobile Networks and Applications Journal, vol. 5, no. 4 (2000), pp. 285-297.

Benjamin C. Reed, Darrell D. E. Long, Edward G. Chron and Randal C. Burns. “Authenticating Network At-
tached Storage,” IEEE Micro, vol. 20, no. 1, January 2000, pp. 49-57.

Steven W. Carter and Darrell D. E. Long. “Improving Bandwidth Efficiency of Video-on-Demand Servers,”
Computer Networks, Elsevier, vol. 31, nos. 1-2, January 1999, pp. 99-111.

Eric C. Rosen, Theodore R. Haining, Darrell D. E. Long, Patrick E. Mantey. “REINAS: A Real-time System for
Managing Environmental Data,” Journal of Software Engineering and Knowledge Engineering, vol. 8, no. 1
(1998), pp. 35-53.

Darrell D. E. Long, Bruce R. Montague and Luis-Felipe Cabrera. “Swift/RAID: A Distributed RAID System,”
Computing Systems, vol. 7, no. 3 (1994), pp. 333-359.

Ivan Fellner, Ivan Racko, Milos Racek, Karol Fabian and Darrell D. E. Long. “A Comparison of Two Imple-
mentations of the Token Ring Priority Function,” International Journal in Computer Simulation, vol. 5, no. 1
(1994), pp. 13-28.

Luis-Felipe Cabrera and Darrell D. E. Long. “Swift: Using Distributed Disk Striping to Provide High I/0 Data
Rates,” Computing Systems, vol. 4, no. 4 (1991), pp. 405-436.

Richard A. Golding and Darrell D. E. Long. “Accessing Replicated Data in a Large-Scale Distributed System,”
International Journal in Computer Simulation, vol. 1, no. 4 (1991), pp. 347-372.

Jehan-Francois Paris and Darrell D. E. Long. “The Performance of Available Copy Protocols for the Manage-
ment of Replicated Data,” Performance Evaluation, vol. 11, no. 1, April 1990, pp. 9-30.

Darrell D. E. Long, John L. Carroll and Kris Stewart. “Estimating the Reliability of Regeneration-Based Replica
Control Protocols,” IEEE Transactions on Computers, vol. 38, no. 12, (December 1989), pp. 1691-1702.
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Peer Reviewed Conference Papers

1.

10.

11.

12.

Kyle Fredrickson, Ioannis Demertzis, James P. Hughes and Darrell D. E. Long. “Sparta: Practical Anonymity
with Long-Term Resistance to Traffic Analysis,” Proceedings of the Forty-fifth IEEE Symposium on Security
and Privacy, (S&P) San Francisco, IEEE: May 20-22, 2025.

Heyu Zhang, Zhen Yang, Yulai Xie, Yafeng Wu, Jiakun Li, Dan Feng, Avani Wildani and Darrell Long. “Accurate
Generation of I/0 Workloads Using Generative Adversarial Networks,” Proceedings of the Seventeenth IEEE
International Conference on Networking, Architecture, and Storage (NAS 2024), Guangzhou, China, Novem-
ber 29-Decemer 1, 2024.

Eugene Chou, Leo Conrad-Shah, Austen Barker, Andrew Quinn, Ethan L. Miller and Darrell D. E. Long.
“Lethe: Secure Deletion by Addition,” Proceedings of the Workshop on Challenges and Opportunities of Effi-
cient and Performant Storage Systems (CHEOPS), Rome, ACM: Mary 8, 2023.

Kyle Fredrickson, Austen Barker and Darrell Long. “A Multiple Snapshot Attack on Deniable Storage Sys-
tems,” Proceedings of the Twenty-ninth International Symposium on Modeling, Analysis and Simulation of
Computer and Telecommunication Systems (MASCOTS 2021), IEEE, November 3-5, 2021.

Oceane Bel, Kenneth Chang, Nathan R. Tallent, Dirk Duellmann, Ethan L. Miller, Faisal Nawab and Darrell
D. E. Long. “Geomancy: Automated Performance Enhancement through Data Layout Optimization,” Pro-
ceedings of the Conference on Mass Storage Systems and Technologies (MSST), Santa Clara University: IEEE,
October 26-30, 2020.

James Byron, Ethan L. Miller and Darrell D. E. Long. “Measuring the Cost of Reliability in Archival Systems,”
Proceedings of the Conference on Mass Storage Systems and Technologies (MSST), Santa Clara University:
IEEE, October 26-30, 2020.

Austen Barker, Yash Gupta, Sabrina Au, Eugene Chou, Ethan L. Miller and Darrell D. E. Long. “Artifice: Data
in Disguise,” Proceedings of the Conference on Mass Storage Systems and Technologies (MSST), Santa Clara
University: IEEE, October 26-30, 2020.

Daniel Bittman, Peter Alvaro, Darrell Long and Ethan Miller. “Twizzler: a Data-Centric OS for Non-Volatile
Memory,” Proceedings of the 2020 USENIX Annual Technical Conference, Boston: Usenix Association, July
15-17, 2020.

Daniel Bittman, Peter Alvaro, Darrell D. E. Long and Ethan L. Miller. “A Tale of Two Abstractions: The Case for
Object Space,” Proceedings of the Eleventh Hot Topics in Storage and File Systems (Hot Storage 2019), Renton:
Usenix Association, July 8-9, 2019.

Daniel Bittman, Darrell D. E. Long, Peter Alvaro, and Ethan L. Miller. “Optimizing Systems for Byte-Addressable
NVM by Reducing Bit Flipping,” Proceedings of the Conference on File and Storage Technologies (FAST), San
Jose: Usenix Association, February 25-28, 2019.

Sinjoni Mukhopadhyay, Joel Frank, Daniel Bittman, Darrell Long and Ethan Miller. “Efficient Reconstruction
Techniques for Disaster Recovery in Secret-Split Datastores,” Proceedings of the Twenty-sixth International
Symposium on Modeling, Analysis and Simulation of Computer and Telecommunication Systems (MASCOTS
2018), Milwaukee: IEEE, September 25-28, 2018.

James Byron, Ethan Miller and Darrell Long. “Using Simulation to Design Scalable and Cost-Efficient Archival
Storage Systems,” Proceedings of the Twenty-sixth International Symposium on Modeling, Analysis and Sim-
ulation of Computer and Telecommunication Systems (MASCOTS 2018), Milwaukee: IEEE, September 25-28,
2018.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Daniel Bittman, Matthew Gray, Justin Raizes, Sinjoni Mukhopadhyay, Matthew Bryson, Peter Alvaro, Darrell
Long and Ethan Miller. “Designing Data Structures to Minimize Bit Flips on NVM,” Proceedings of the Seventh
IEEE Non-Volatile Memory Systems and Applications Symposium (NVMSA '18) Hakodate, Japan: IEEE, August
28-31, 2018.

Oceane Bel, Kenneth Chang, Daniel Bittman, Ethan L. Miller, Darrell D. E. Long and Hiroshi Isozaki. “Inkpack:
A Secure, Data-Exposure Resistant Storage System,” Proceedings of the Eleventh Annual International Sys-
tems and Storage Conference (SYSTOR), Haifa, Israel: ACM, June 4-8, 2018.

Yan Li, Kenneth Chang, Oceane Bel, Ethan L. Miller and Darrell D. E. Long. “CAPES: Unsupervised Storage
Performance Tuning Using Neural Network-Based Deep Reinforcement Learning,” Proceedings of the Inter-
national Conference for High Performance Computing, Networking, Storage and Analysis (SC’17), November
13-16, 2017.

Carlos A. Rincon, Jehan-Francois Paris, Ricardo Vilalta, Albert M. K. Cheng and Darrell D. E. Long. “Disk
Failure Prediction in Heterogeneous Environments,” Proceedings of the International Symposium on Perfor-
mance Evaluation of Computer and Telecommunication Systems, Seattle: IEEE, July 9-12, 2017.

Thomas Schwarz, Ahmed Amer, Thomas Kroeger, Ethan Miller, Darrell Long and Jehan-Francgois Paris. “RE-
SAR: Reliable Storage at Exabyte Scale,” Proceedings of the Twenty-fourth International Symposium on Model-
ing, Analysis and Simulation of Computer and Telecommunication Systems (MASCOTS 2016), London: IEEE,
September 21-23, 2016.

Yan Li, Ethan Miller, Darrell Long and Yash Gupta. “Pilot: A Framework that Understands How to Do Per-
formance Benchmarks the Right Way,” Proceedings of the Twenty-fourth International Symposium on Model-
ing, Analysis and Simulation of Computer and Telecommunication Systems (MASCOTS 2016), London: IEEE,
September 21-23, 2016.

Jehan-Francois Péris and Darrell D. E. Long. “Pirogue: A lighter dynamic version of the Raft distributed
consensus algorithm,” Proceedings of the Thirty-fourth International Performance of Computers and Com-
munication Conference (IPCCC 2015), Nanjing, China: IEEE, December 14-16, 2015.

Thomas Schwarz, Darrell D. E. Long and Jehan-Francois Paris. “Triple failure tolerant storage systems using
only exclusive-or parity calculations,” Proceedings of the Twenty-first IEEE Pacific Rim International Sympo-
sium on Dependable Computing (PRDC 2015), Zhangjiajie, China: IEEE, November 18-20, 2015.

Jehan-Francois Paris and Darrell Long. “Reducing the Energy Footprint of a Distributed Consensus Algo-
rithm,” Proceedings of the European Dependable Computing Conference (EDCC 2015), Paris: IEEE, Septem-
ber 7-11, 2015.

Stephanie N. Jones, Ahmed Amer, Ethan L. Miller, Darrell D. E. Long, Rekha Pitchumani and Christina R.
Strong. “Classifying Data to Reduce Long Term Data Movement in Shingled Write Disks,” Proceedings of the
Conference on Mass Storage Systems and Technologies (MSST), Santa Clara University: IEEE, May 30-June 5,
2015.

Joel C. Frank, Shayna M. Frank, Lincoln A. Thurlow, Thomas M. Kroeger, Ethan L. Miller and Darrell D. E.
Long. “Percival: A Searchable Secret Split Datastore,” Proceedings of the Conference on Mass Storage Systems
and Technologies (MSST), Santa Clara University: IEEE, May 30-June 5, 2015.

Yan Li, Xiaoyuan Lu, Ethan L. Miller and Darrell D. E. Long. “ASCAR: Automating Contention Management for
High-Performance Storage Systems,” Proceedings of the Conference on Mass Storage Systems and Technologies
(MSST), Santa Clara University: IEEE, May 30-June 5, 2015.

Jehan-Francois Paris, Ahmed Amer, Darrell Long and Thomas Schwarz. “Self-Repairing Disk Arrays,” Pro-
ceedings of the Fifth International Workshop on Adaptive Self-tuning Computing Systems (ADAPT), January
21, 2015, Amsterdam, The Netherlands.
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Avani Wildani, Ethan L. Milleri, Ian E Adams and Darrell D. E. Long. “PERSES: Data Layout for Low Impact
Failures,” Proceedings of the Twenty-second International Symposium on Modeling, Analysis and Simulation
of Computer and Telecommunication Systems (MASCOTS 2014), Paris: IEEE, September 9-11, 2014.

Yan Li and Darrell D. E. Long. “Which Storage Device is Greenest? Modeling the Energy Cost of I/O Work-
loads,” Proceedings of the Twenty-second International Symposium on Modeling, Analysis and Simulation of
Computer and Telecommunication Systems (MASCOTS 2014), Paris: IEEE, September 9-11, 2014.

Jehan-Francois Paris. ThomasJ. E. Schwarz, Ahmed Amer and Darrell Long. “Protecting RAID Arrays Against
Unexpectedly High Disk Failure Rates,” Proceedings of the Twentieth IEEE Pacific Rim International Sympo-
sium on Dependable Computing (PRDC 2014), Singapore: IEEE, November 18-21, 2014.

Alex Nelson, Erik Steggall and Darrell Long. “Cooperative mode: Comparing interpretations of the Xbox 360
storage system,” Proceedings of the Digital Forensics Research Conference (DFRWS), Denver: ACM, August
3-6, 2014.

Soror Sahri, Rim Moussa, Salima Benbernou and Darrell Long. “DBaaS-Expert: A Recommender for the
Selection of the Right Cloud Database,” Proceedings of the Twenty-first International Symposium on Method-
ologies for Intelligent Systems (ISMIS), Roskilde, Denmark: Springer, June 25-27, 2014.

Aleatha Parker-Wood, Darrell D. E. Long, Ethan Miller, Philippe Rigaux and Andy Isaacson. “A File By Any
Other Name: Managing File Names with Metadata,” Proceedings of the Seventh Annual International Systems
and Storage Conference (SYSTOR), Haifa, Israel: ACM, June 10-12, 2014.

Ahmed Amer, Darrell D. E. Long and Thomas Schwarz. “Reliability Challenges for Storing Exabytes,” Pro-
ceedings of the International Conference on Computing, Networking and Communications ICNC), Honolulu:
IEEE, February 3-6, 2014, pp. 907-913.

Jehan-Francois Paris, Darrell D. E. Long and Thomas Schwarz, S.J. “Zero-Maintenance Disk Arrays,” Pro-
ceedings of the IEEE Nineteenth Pacific Rim International Symposium on Dependable Computing (PRDC),
Vancouver, British Columbia, Canada: IEEE, December 2—4, 2013.

Thomas Schwarz, Darrell D. E. Long and Jehan-Francois Paris. “Reliability of Disk Arrays with Double Parity,”
Proceedings of the IEEE Nineteenth Pacific Rim International Symposium on Dependable Computing (PRDC),
Vancouver, British Columbia, Canada: IEEE, December 2—4, 2013.

Jehan-Francois Paris, Darrell D. E. Long and Witold Litwin. “Three-Dimensional Redundancy Codes for
Archival Storage,” Proceedings of the Twenty-first International Symposium on Modeling, Analysis and Sim-
ulation of Computer and Telecommunication Systems (MASCOTS 2013), San Francisco: IEEE, August 14-16,
2013.

Aleatha Parker-Wood, Brian Madden, Michael M®Throw, Darrell D.E. Long, lan E Adams and Avani Wildani.
“Examining Extended and Scientific Metadata for Scalable Index Designs,” Proceedings of the Sixth Annual
International Systems and Storage Conference (SYSTOR), Haifa, Israel: ACM, June 10-12, 2013.

Hsu-Wan Kao, Jehan-Frangois Paris, Thomas Schwarz, S.J. and Darrell D. E. Long. “A Flexible Simulation
Tool for Estimating Data Loss Risks in Storage Arrays,” Proceedings of the Conference on Mass Storage Systems
and Technologies (MSST), Long Beach: IEEE, May 9, 2013.

Yan Li, Nakul Sanjay Dhotre, Yasuhiro Ohara, Thomas M. Kroeger, Ethan L. Miller and Darrell D. E. Long.
“Horus: Fine-Grained Encryption-Based Security for Large-Scale Storage,” Proceedings of the Conference on
File and Storage Technologies (FAST), San Jose: Usenix Association, February 17-20, 2013.

Thomas Schwarz, Ignacio Corderi, Darrell D. E. Long and Jehan-Francois Paris. “Simple, Exact Placement of
Data in Containers,” Proceedings of International Conference on Computing, Networking and Communica-
tions (ICNC), San Diego: IEEE, January 28-31, 2013.
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40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Zhike Zhang, Deepavali Bhagwat, Witold Litwin, Darrell Long and Thomas Schwarz, S.J. “Improved Dedu-
plication through Parallel Binning,” Proceedings of the International Performance Conference on Computers
and Communication (IPCCC), Austin: IEEE, December 1-3, 2012.

Jehan-Francgois Paris, Thomas Schwarz, S.J., Ahmed Amer and Darrell D. E. Long. “Highly Reliable Two-
Dimensional RAID Arrays for Archival Storage,” Proceedings of the International Performance Conference on
Computers and Communication (IPCCC), Austin: IEEE, December 1-3, 2012.

Yulai Xie, Kiran-Kumar Muniswamy-Reddy, Dan Feng, Yan Li, Darrell D. E. Long, Zhipeng Tan and Lei Chen.
“A Hybrid Approach for Efficient Provenance Storage,” Proceedings of International Conference on Informa-
tion and Knowledge Management (CIKM), Maui: ACM, October 29-November 2, 2012.

Rekha Pitchumani, Andy Hospodor, Ahmed Amer, Yangwook Kang, Ethan L. Miller and Darrell Long. “Emu-
lating a Shingled Write Disk,” Proceedings of the Twentieth International Symposium on Modeling, Analysis,
and Simulation of Computer and Telecommunication Systems (MASCOTS), Washington, DC: IEEE, August
7-9, 2012.

Yan Li, Ethan L. Miller and Darrell D. E. Long. “Understanding Data Survivability in Archival Storage Sys-
tems,” Proceedings of the Fifth Annual International Systems and Storage Conference (SYSTOR), Haifa, Israel:
ACM, June 2012.

Witold Litwin, Darrell Long and Thomas Schwarz. “Combining Chunk Boundary and Chunk Signature Cal-
culations for Deduplication,” Proceedings of the Tenth International Information and Telecommunication
Technologies Symposium (12TS), Florian6polis, Brazil: IEEE, December 2011.

Yulai Xie, Kiran-Kumar Muniswamy-Reddy, Dan Feng, Darrell D. E. Long, Yangwook Kang, Zhongying Niu
and Zhipeng Tan. “Design and Evaluation of Oasis: An Active Storage Framework based on T10 OSD Stan-
dard,” Proceedings of the Conference on Mass Storage Systems and Technologies (MSST), Denver, Colorado:
IEEE, May 23-27, 2011.

Jehan-Francois Paris, Ahmed Amer and Darrell Long. “Accelerated Chaining: A Better Way to Harness Peer
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Seventh International Conference on Data Engineering (ICDE), Kobe, Japan: IEEE, April 1991, pp. 112-119.

Jehan-Francois Paris and Darrell D. E. Long. “Resilient Memory-Resident Data Objects,” Proceedings of the
International Performance Conference on Computers and Communication (IPCCC), Phoenix: IEEE, March
1991, pp. 145-151.

Darrell D. E. Long, John L. Carroll and Kris Stewart. “The Reliability of Regeneration-Based Replica Control
Protocols,” Proceedings of the International Conference on Distributed Computing Systems (ICDCS), Newport
Beach: IEEE, June 1989, pp. 465-473.
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150.

151.

152.

153.

154.

155.

156.

157.

John L. Carroll and Darrell D. E. Long. “The Effect of Failure and Repair Distributions on Consistency Proto-
cols for Replicated Data Objects,” Proceedings of the Twenty-second Annual Simulation Symposium, Tampa:
IEEE, March 1989, pp. 47-60.

Darrell D. E. Long, Jehan-Francgois Paris and John L. Carroll. “Reliability of Replicated Data Objects,” Pro-
ceedings of the International Performance Conference on Computers and Communication (IPCCC), Phoenix:
IEEE, March 1989, pp. 402-406.

Darrell D. E. Long and Jehan-Francois Paris. “Regeneration Protocols for Replicated Objects,” Proceedings of
the International Conference on Data Engineering (ICDE), Los Angeles: IEEE, February 1989, pp. 538-545.

Darrell D. E. Long and Jehan-Francgois Paris. “A Realistic Evaluation of Optimistic Dynamic Voting,” Proceed-
ings of the Seventh Symposium on Reliable Distributed Systems (SRDS), Columbus: IEEE, October 1988, pp.
129-137.

Jehan-Francois Paris, Darrell D. E. Long and Alexander Glockner. “A Realistic Evaluation of Consistency Al-
gorithms for Replicated Files,” Proceedings of the Twenty-first Annual Simulation Symposium, Tampa: 1EEE,
March 1988, pp. 121-130.

Jehan-Francois Paris and Darrell D. E. Long. “Efficient Dynamic Voting Algorithms,” Proceedings of the Inter-
national Conference on Data Engineering (ICDE), Los Angeles: IEEE, February 1988, pp. 268-275.

John L. Carroll, Darrell D. E. Long and Jehan-Francois Paris. “Block-Level Consistency of Replicated Files,”
Proceedings of the International Conference on Distributed Computing Systems (ICDCS), Berlin: IEEE, Septem-
ber 1987, pp. 146-153.

Darrell D. E. Long and Jehan-Francgois Paris. “On Improving the Availability of Replicated Files,” Proceed-
ings of the Symposium on Reliability in Distributed Software and Database Systems (SRDSDS), Williamsburg:
IEEE, March 1987, pp. 77-83.

Peer Reviewed Short Papers

1.

Oceane Bel, Sinjoni Mukhopadhyay, Nathan Tallent, Faisal Nawab and Darrell Long. “WinnowML: Stable
Feature Selection for Maximizing Prediction Accuracy of Time-based System Modeling,” IEEE International
Conference on Big Data (Big Data), December 15-18, 2021, to appear.

Oceane Bel, Kenneth Chang, Nathan R. Tallent, Dirk Duellmann, Ethan L. Miller, Faisal Nawab and Darrell
D. E. Long. “Geomancy: Automated Performance Enhancement through Data Layout Optimization,” Pro-
ceedings of the International Symposium on Performance Analysis of Systems and Software (ISPASS), IEEE:
Virtual, August 23-26, 2020.

Austen Barker, Staunton Sample, Yash Gupta, Anastasia McTaggart, Ethan L. Miller and Darrell D. E. Long
“Artifice: A Deniable Steganographic File System,” Proceedings of Ninth Usenix Workshop on Free and Open
Communications on the Internet, (FOCI 2019), Usenix Association: Santa Clara, August 13, 2019.

Jehan-Francois Paris, Thomas Schwarz, S.J. and Darrell D. E. Long. “Improving Disk Array Reliability Through
Faster Repairs,” Proceedings of the Thirty-fifth International Performance of Computers and Communication
Conference (IPCCC 2016), Las Vegas, NV: IEEE, December 2016.

Daniel Bittman, D.]J. Capelis and Darrell Long. “Introducing SeaOS,” Proceedings of the 2014 International
Conference on Information Science and Applications (ICISA), Seoul, Korea: IEEE, May 6-9, 2014, pp. 1-3.

Ranjana Rajendran, Ethan L. Miller and Darrell D. E. Long. “Horus: Fine-Grained Encryption-Based Security
for High Performance Petascale Storage,” Proceedings of the Sixth Petascale Data Storage Workshop (PDSW),
Seattle: ACM, November 13, 2011.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Stephanie N. Jones, Christina R. Strong, Aleatha Parker-Wood, Alexandra Holloway and Darrell D. E. Long.
“Easing the Burdens of HPC File Management,” Proceedings of the Fifth Petascale Data Storage Workshop
(PDSW), Seattle: ACM, November 13, 2011.

Yulai Xie, Kiran-Kumar Muniswamy-Reddy, Darrell D. E. Long, Ahmed Amer, Dan Feng and Zhipeng Tan.
“Compressing Provenance Graphs,” Proceedings of the Workshop on the Theory and Practice of Provenance
(TaPP), Crete: Usenix Association, June 20-21, 2011.

Stephanie N. Jones, Christina R. Strong, Darrell D. E. Long and Ethan L. Miller. “Tracking Emigrant File Data
via Transient Provenance,” Proceedings of the Workshop on the Theory and Practice of Provenance (TaPP)
Crete: Usenix Association, June 20-21, 2011.

Ignacio Corderi, Thomas Schwarz, Ahmed Amer, Darrell D. E. Long and Jehan-Francois Paris. “Self-Adjusting
Two-Failure Tolerant Disk Arrays,” Proceedings of the Fifth Petascale Data Storage Workshop (PDSW), New
Orleans: ACM, November 15, 2010.

Sara Chaarawi, Jehan-Francois Paris, Ahmed Amer, Thomas Schwarz and Darrell D. E. Long. “Using a Shared
Storage Class Memory Device to Improve the Reliability of RAID Arrays,” Proceedings of the Fifth Petascale
Data Storage Workshop (PDSW), New Orleans: ACM, November 15, 2010.

D. J. Capelis and Darrell D. E. Long. “Fived: A Service-Based Architecture Implementation to Innovate at the
Endpoints,” Proceedings of SSIGCOMM 2010, New Dehli, India: ACM, September 2010, pp. 419-420.

Ian E Adams, Darrell D. E. Long and Ethan L. Miller. “Maximizing Efficiency By Trading Storage for Com-
putation,” Proceedings of the Workshop on Hot Topics in Cloud Computing (Hot Cloud), San Diego: Usenix
Association, June 2009.

Mark W. Storer, Kevin M. Greenan, Ian E Adams Ethan L. Miller, Darrell D. E. Long and Kaladhar Voruganti.
“Logan: Automatic Management for Evolvable, Large-Scale, Archival Storage,” Proceedings of the 2008 Petas-
cale Data Storage Workshop (PDSW), IEEE, November 2008, pp. 1-8.

Neerja Bhatnagar, Kevin M. Greenan, Rosie Wacha, Ethan L. Miller and Darrell D. E. Long. “Energy-Reliability
Tradeoffs in Sensor Network Storage,” Proceedings of Fifth Workshop on Embedded Networked Sensors (HotEm-
Nets), Charlottesville, Virginia: ACM, June 2-3, 2008.

Jehan-Francois Paris, Darrell D. E. Long and Thomas J. E. Schwarz. “Ensuring Data Survival in Solid-State
Storage Devices,” Proceedings of the First International Workshop on Storage and 1/O Virtualization, Perfor-
mance, Energy, Evaluation and Dependability (SPEED), Salt Lake City: IEEE, February 2008.

Jehan-Francois Paris and Darrell D. E. Long. “Using Device Diversity to Protect Data against Batch-Correlated
Disk Failures,” Proceedings of the Second International Workshop on Storage Security and Survivability (Stor-
ageSS), held in conjunction with the ACM Computer and Communications Security Conference (CCS), Alexan-
dria, Virginia: ACM, October 30, 2006.

Jehan-Francois Paris and Darrell D. E. Long. “An Analytic Study of Stream Tapping Protocols,” Proceedings of
the 2006 IEEE International Conference on Multimedia (ICME), Toronto: IEEE, July 2006, pp. 1237-1240.

Jeffrey P. Rybczynski, Darrell D. E. Long and Ahmed Amer. “Expecting the Unexpected: Adaptation for Predic-
tive Energy Conservation,” Proceedings of the International Workshop on Storage Security and Survivability
(StorageSS), held in conjunction with the ACM Computer and Communications Security Conference (CCS),
Alexandria, Virginia: ACM, November 2005, pp. 130-134.

Jehan-Francois Paris, Ahmed Amer and Darrell D. E. Long. “A Stochastic Approach to File Access Prediction,”
Proceedings of the International Workshop on Storage Network Architecture and Parallel I/O (SNAPI), New
Orleans: IEEE, September 2003.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Ismail Ari, Ahmed Amer, Robert Gramacy, Ethan Miller, Scott Brandt and Darrell Long. “Who is more Adap-
tive? ACME: Adaptive Caching Using Multiple Experts,” Proceedings of the 2002 Workshop on Distributed
Data and Structures (WDAS), Paris, France: Carleton Scientific, March 2002.

Jehan-Francois Paris and Darrell D. E. Long. “The Case for Aggressive Partial Preloading in Video-on-Demand
Broadcasting Protocols,” Proceedings of the 2001 IEEE International Conference on Multimedia (ICME), Tokyo,
Japan: IEEE, August 22-25, 2001, pp. 113-116.

Tsozen Yeh, Darrell D. E. Long and Scott A. Brandt. “Caching Files with a Program-based Last n Successors
Model,” Proceedings of the Workshop on Caching, Coherence and Consistency (WC3), Sorrento, Italy: ACM,
June 2001.

Ahmed Amer and Darrell D. E. Long. “Adverse Filtering Effects and the Resilience of Aggregating Caches,”
Proceedings of the Workshop on Caching, Coherence and Consistency (WC3), Sorrento, Italy: ACM, June 2001.

Tsozen Yeh, Darrell D. E. Long and Scott A. Brandt. “Conserving Battery Energy through Making Fewer Incor-
rect File Predictions,” Proceedings of the IEEE Workshop on Power Management for Real-Time and Embedded
Systems (at the IEEE Real-Time Technology and Applications Symposium), Taipei, Taiwan: IEEE, May 2001,
pp. 30-36.

Ahmed Amer and Darrell D. E. Long. “Dynamic Relationships and the Persistence of Pairings,” Proceedings
of the International Workshop on Wireless Networks and Mobile Computing (WWNMC), Mesa, Arizona: IEEE,
April 2001, pp. 502-507.

Jehan-Francois Paris, Steven W. Carter and Darrell D. E. Long. “A Universal Distribution Protocol for Video-
on-Demand,” Proceedings of the 2000 IEEE International Conference on Multimedia (ICME), New York: IEEE,
July 2000, vol. 1, pp. 49-52.

Jehan-Francois Paris and Darrell D. E. Long. “Limiting the Client Bandwidth of Broadcasting Protocols for
Videos on Demand,” Proceedings of Euromedia 2000, Antwerp: Society for Computer Simulation, May 2000,
pp. 107-111.

Jehan-Francois Paris, Steven W. Carter and Darrell D. E. Long. “Bandwidth Allocation Issues in Near Video
on Demand Services,” Proceedings of the Third Annual Multimedia Technology and Applications Conference
(MTAC), Anaheim: IEEE, September 1998, pp. 196-200.

Darrell D. E. Long. “A Replicated Monitoring Tool,” Proceedings of the Second Workshop on the Management
of Replicated Data (WMRD), Monterey: IEEE, November 1992, pp. 96-99.

Darrell D. E. Long. “Analysis of Replication Control Protocols,” Proceedings of the First Workshop on the
Management of Replicated Data (WMRD), Houston: IEEE, November 1990, pp. 117-122.

Jehan-Francois Paris, Darrell D. E. Long and Walter A. Burkhard. “The Management of Consistency in Fault-
Tolerant File Systems,” Proceedings of the Workshop on Fault Tolerance in Parallel and Distributed Comput-
ing, San Diego: IEEE, December 1987, pp. 58-59.

Darrell D. E. Long. “Optimistic Algorithms for Replicated Data Management,” Proceedings of the Second
Workshop on Large-Grained Parallelism, Carnegie-Mellon University, November 1987, pp. 58-59.

Invited Articles

1.

2.

David Pease and Darrell D.E. Long. “Future File Systems,” Proceedings of Computing with Massive and Per-
sistent Data (CMPD), Baltimore: IEEE, September 22, 2008.

Randal Burns, Larry Stockmeyer and Darrell D.E. Long. “Experimentally Evaluating In-Place Delta Recon-
struction,” Proceedings of the NASA and IEEE Mass Storage Conference, College Park: IEEE, April 2002, pp.
137-151.
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3.

4.

Darrell D. E. Long. “A Technique for Managing Mirrored Disks,” Proceedings of the International Performance
Conference on Computers and Communication (IPCCC), Phoenix: IEEE, April 2001, pp. 272-277.

Darrell D. E. Long, Patrick E. Mantey, Craig M. Wittenbrink, Theodore R. Haining and Bruce R. Montague.
“REINAS: the Real-Time Environmental Information Network and Analysis System,” Proceedings of the IEEE
Computer Society CompCon, San Francisco: IEEE, March 1995, pp. 482-487.

Miscellanea

1.

Daniel Bittman, Peter Alvaro, Darrell D. E. Long and Ethan Miller. “The Flipside: A Bit Flip Saved Is Power
and Lifetime Earned,” ;login: The Usenix Magazine, 2019, vol. 44, no. 2.

Ahmed Amer, Darrell D. E. Long, Ethan L. Miller, Jehan-Fracois Paris and Thomas Schwarz. “Data Man-
agement and Layout for Shingled Magnetic Recording,” IEEE International Magnetics Conference (InterMag
2011), Taipei, Taiwan: IEEE, April 25-29, 2011.

K. Gopinath, Jon Elerath and Darrell Long. “Reliability Modelling of Disk Subsystems with Probabilistic
Model Checking,” Dagstuhl Seminar on Quantitative and Qualitative Analysis of Network Protocols, January
2010.

Anténio M. Baptista, Michael Wilkin, Phillip Pearson, Paul Turner, Cole M®Candlish, Phillip Barrett, Salil
Das, Wendy Sommerfield, Ming Qi, Neetu Nangia, David Jay, Darrell Long, Calton Pu, John Hunt, Zhaoqing
Yang, Edward Myers, Jeff Darland and Anna Farrenkopf, “Towards a Multipurpose Forecast Systems for the
Columbia River Estuary,” Proceedings of the Ocean Community Conference, Baltimore: Marine Technology
Society, November 1998.

Benjamin Reed and Darrell D. E. Long, “Analysis of Caching Algorithms for Distributed File Systems,” Oper-
ating Systems Review, July 1996, vol. 30, no. 3, pp. 12-21.

Daniel M. Fernandez, Patrick E. Mantey, Darrell D. E. Long, Eric Rosen and Craig M. Wittenbrink. “REINAS:
Real-Time Environmental Information Network,” Sea Technology, May 1996, vol. 37, no. 5, pp. 47-53.

Darrell D. E. Long. “A Note On Bit-Mapped Free Sector Management,” Operating Systems Review, April 1993,
vol. 27, no. 2, pp. 7-9.

Patents

1.

Darrell D. E. Long and Thomas M. Kroeger. “Predictive Event Tracking Method,” U.S. Patent no. 5,889,993,
March 1999.

Luis Felipe Cabrera and Darrell D. E. Long. “Method and Apparatus for Establishing and Maintaining the
Status of Membership Sets used in Mirrored Read and Write Input/Output without Logging,” U.S. Patent no.
5,917,998, June 1999.

Randal C. Burns, Edward G. Chron, Darrell D. E. Long and Benjamin C. Reed. “Secure Array of Remotely
Encrypted Storage Devices,” U.S. Patent no. 5,931,947, August 1999.

Randal C. Burns and Darrell D. E. Long. “A Method for Generating and Reconstructing In-place Delta Files,”
U.S. Patent no. 6,018,747, January 2000.

Edward G. Chron, Darrell D. E. Long, Randal C. Burns and Benjamin Reed. “Decentralized Remotely En-
crypted File System,” U.S. Patent no. 6,405,315, June 2002.

Randal C. Burns, Robert M. Rees and Darrell D. E. Long. “Data Placement and Allocation using Virtual Con-
tiguity,” U.S. Patent no. 6,651,147, November 2003.
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10.

11.

Randal C. Burns, Robert M. Rees, Darrell D. E. Long and Atul Goel. “Lease-Based Safety Protocol for Dis-
tributed System with Multiple Networks,” U.S. Patent no. 6,775,703, August 2004.

Randal C. Burns and Darrell D. E. Long. “System and Method for Managing Authentication and Coherency
in a Storage Area Network,” U.S. Patent no. 6,792,424, September 2004.

Randal C. Burns, Darrell D. E. Long and Robert M. Rees. “System and Method for Restoring a File System
from Backups in the Presence of Deletions,” U.S. Patent no. 6,938,056, August 2005.

Rajagopal Ananthanarayanan, Ralph Becker-Szendy, Randal C. Burns, Darrell D. E. Long, Jujjuri Venkateswararao,
David M. Wolf and Jason C. Young. “Method, System and Computer Program Product for Implementing
Copy-on-Write of a File,” U.S. Patent no. 7,085,909, August 2006.

Jason C. Young, Rajagopal Ananthanarayanan, Randal C. Burns, Darrell D. E. Long, Robert M. Rees, Ralph
A. Becker-Szendy, James J. Seeger and David M. Wolf. “Managing File System Versions,” U.S. Patent no.
7,139,781, November 2006.

Professional Activities

Invited Lectures

2019

2016

2014

2013

2012

2011

2010

“Geomancy: Automated Performance Enhancement through Data Placement Optimization,” IBM Re-
search, Ziirich, Organisation Européenne pour la Recherche Nucléaire (CERN), Sorbonne Université.

“Twizzler: An OS for Next-generation Memory Hierarchies,” IBM Research, Ziirich, Organisation Européenne
pour la Recherche Nucléaire (CERN), Sorbonne Université.

“RESAR: Reliable Storage at Exabyte Scale,” IBM Research, Ziirich, Université Paris-Descartes.

“Pilot: A Framework that Understands How to Do Performance Benchmarks the Right Way,” Organisation
Européenne pour la Recherche Nucléaire (CERN).

“Horus: Fine-Grained Security for Large-Scale Storage,” University of Houston.

“SNQoS: Scalable Shared-Nothing QoS for High-Performance Storage Systems,” San Diego State Univer-
sity, University of New Orleans.

“Science and Cyber Security,” Lockheed-Martin “Skunk Works” (Advanced Development Programs).
“Horus: Fine-Grained Security for Large-Scale Storage,” Laboratoire d' Informatique de Paris 6 (LIP6), Uni-

versité Pierre et Marie Curie, Conservatoire National des Arts et Métiers, Université de Technologie en
Sciences des Organisations et de la Décision de Paris—Dauphine.

“RESAR Storage: a System for Two-Failure Tolerant, Self-Adjusting Million Disk Storage Cluster,” Conserva-
toire National des Arts et Métiers, Université Paris—Descartes, Université Pierre et Marie Curie (Laboratoire
d’'Informatique de Paris 6).

“RESAR Storage: a System for Two-Failure Tolerant, Self-Adjusting Million Disk Storage Cluster,” University
of Oregon.

“Science of Cyber Security,” Sandia National Laboratories.

“Scalable, Parallel Deduplication for Large Scale Data Systems,” Pacific Northwest National Laboratory.

“Extreme Binning: Scalable, Parallel Deduplication for Chunk-based File Backup,” Université de Technolo-
gie en Sciences des Organisations et de la Décision de Paris—-Dauphine.
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2009

2007

2006

2005

2004

2003

2002

2000

1997

1996

1995

1994

1992

1991

“Maximizing Efficiency by Trading Storage for Computation,” IBM-Amrita Cloud Symposium, Amrita Uni-
versity, Coimbatore, India.

“High-Performance Petascale File Systems,” Université de Technologie en Sciences des Organisations et
de la Décision de Paris—Dauphine.

“High-Performance Petascale File Systems,” Commissariat a 'Energie Atomique, Direction des Applica-
tions Militaires et Direction des Ames Nucléaires.

“Ceph: A Scalable, High-Performance Distributed File System,” University of Technology, Sydney, Aus-
tralia.

“Ceph: A Scalable, High-Performance Distributed File System,” University of California, San Diego.

“Storage Management — Unchecked Challenges, Untapped Opportunities,” Workshop on Distributed Data
and Structures, Santa Clara University.

“Storage Management — Unchecked Challenges, Untapped Opportunities,” Storage Networking Summit,
Bangalore, India.
“Ceph: A Distributed Object-based Storage System,” Indian Institute of Science, Bangalore, India.

“Deep Store: Minimum Redundancy Archival Storage,” Amrita University, Coimbatore, India.

“Peta-scale Data Storage: Challenges and (a few) Solutions,” Yahoo!
“Deep Store,” University of Arizona.

“Deep Store,” Vrije Universiteit.
“Deep Store: Associative Archival Storage Architecture,” Network Appliance.

“Group-based Management of Distributed File Caches,” Hewlett-Packard Laboratories.

“Group-based Management of Distributed File Caches,” Technische Universitdt Miinchen.

“Perspective on Academic Storage Research,” IBM Research.

“Produce-Consumer Locking” and “Analytical Lease Modeling,” San Francisco State University.

“The Storage Tank System,” Université de technologie en sciences des organisations et de la décision de
Paris—Dauphine

“Differential Storage Management” and “Efficient Video-on-Demand Services,” Université de technologie
en sciences des organisations et de la décision de Paris—Dauphine

“Differential Storage Management,” Queen Mary College, University of London.

“A Dynamic Disk Spin-down Technique for Mobile Computing,” University of California, Riverside.

“Replication with Minimal Metadata,” IBM Corporation.

“Predicting File System Actions from Prior Events,” University of California, San Diego.
“Fault-Tolerance in Distributed Systems,” WilTel Advanced Technology Group.

“The REINAS System,” University of California, Riverside.

“A Study of the Reliability of Internet Sites,” San Diego State University.

“Swift — A Distributed Storage System for Multimedia,” Matsushita Information Technology Laboratory.

“A Study of the Reliability of Internet Sites,” INRIA (Institut National de Recherche en Informatique et
Automatique).

“A Study of the Reliability of Internet Sites,” University of California, San Diego.
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1990

1989

1988

1987

1986

“Swift — A Distributed Storage System for Multimedia,” Hewlett-Packard Laboratories.
“Reliable Distributed Storage Systems,” Sun Microsystems.

“A Study of the Reliability of Internet Sites,” Bay Area Systems Seminar.

“Swift: A Storage Architecture for Very Large Objects,” Hewlett-Packard Laboratories.
“Estimating the Reliability of Regeneration-Based Replica Control Protocols,” IBM Almaden Research and
SRI International.

“Availability and Reliability of Regeneration Protocols for Replicated Objects,” Hewlett-Packard Laborato-
ries.

“Optimistic Protocols for Replicated Data Management,” Vanderbilt University and Stanford University.

“The Management of Replication in a Distributed Computing System,” Georgia Institute of Technology.
“Optimistic Algorithms for Replicated Data Management,” Oxford University.

“The Management of Replication: An Overview of the Gemini Project,” United States Naval Research Lab-
oratory.

“On Improving the Availability of Replicated Files,” University of California, Berkeley.

Conference Organization

2024

2023

2022

2021

2020

2019

2018

2017

General Chair: Conference on Mass Storage Systems and Technologies (MSST). Program Committee:
Usenix Technical Conference (ATC). Program Committee: Fourth Joint International Conference on Deep
Learning, Big Data and Blockchain (DBB).

Program Committee: Fourth Joint International Conference on Deep Learning, Big Data and Blockchain
(DBB).

Steering Committee: Symposium on Modeling, Analysis and Simulation of Computer and Telecommu-
nication Systems (MASCOTS).

Steering Committee: Symposium on Modeling, Analysis and Simulation of Computer and Telecommu-
nication Systems (MASCOTYS).
Program Chair: Conference on Mass Storage Systems and Technologies (MSST).

Program Committee: Symposium on File and Storage Systems Technology (FAST), International Confer-
ence on Cloud Computing and Services Science (CLOSER 2020).

Steering Committee: Symposium on Modeling, Analysis and Simulation of Computer and Telecommu-
nication Systems (MASCOTS).

Program Committee: IEEE International Conference on Machine Learning and Applications ICMLA
2019).

Reviewer: International Conference on Cloud and Big Data Computing (CBDC 2019).

Steering Committee: Symposium on Modeling, Analysis and Simulation of Computer and Telecommu-
nication Systems (MASCOTS).

Program Committee: IEEE Cluster Conference (Cluster 2018).

Steering Committee: Symposium on Modeling, Analysis and Simulation of Computer and Telecommu-
nication Systems (MASCOTS).

Steering Committee: Symposium on Modeling, Analysis and Simulation of Computer and Telecommu-
nication Systems (MASCOTYS).
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2016

2015

2014

2013

2012

2011

2010

2009

Program Committee: Symposium on Modeling, Analysis and Simulation of Computer and Telecommu-
nication Systems (MASCOTS).

Steering Committee: Petascale Data Storage Workshop (PDSW), Symposium on Modeling, Analysis and
Simulation of Computer and Telecommunication Systems (MASCOTS).

Program Committee: Symposium on File and Storage Systems Technology (FAST).

Steering Committee: Petascale Data Storage Workshop (PDSW), Symposium on Modeling, Analysis and
Simulation of Computer and Telecommunication Systems (MASCOTS).

Program Committee: International Conference on Advanced Communications and Computation (IN-
FOCOMP), Conference on Mass Storage Systems and Technologies (MSST).

General Chair: Symposium on Modeling, Analysis and Simulation of Computer and Telecommunication
Systems (MASCOTS).

Steering Committee: Petascale Data Storage Workshop (PDSW), Symposium on Modeling, Analysis and
Simulation of Computer and Telecommunication Systems (MASCOTS), Symposium on File and Storage
Systems Technology (FAST).

Reviewer: International Symposium on Performance Analysis of Systems and Software (ISPASS).

Reviewer: Electronics and Telecommunications Research Institute Journal (ETRI), IEEE Transactions on
Neural Networks and Learning Systems, International Workshop on Combinatorial Algorithms.

Program Committee: Annual International Systems and Storage Conference (SYSTOR), Symposium on
Modeling, Analysis and Simulation of Computer and Telecommunication Systems (MASCOTS), Confer-
ence on Mass Storage Systems and Technologies (MSST).

Steering Committee: Petascale Data Storage Workshop (PDSW), Symposium on Modeling, Analysis and
Simulation of Computer and Telecommunication Systems (MASCOTS), Symposium on File and Storage
Systems Technology (FAST).

Advisory Commiittee: International Conference on Electronics, Computing and Communication Tech-
nologies (CONECCT).

Steering Committee: Petascale Data Storage Workshop (PDSW), Symposium on Modeling, Analysis and
Simulation of Computer and Telecommunication Systems (MASCOTS), Symposium on File and Storage
Systems Technology (FAST).

Program Committee: Symposium on File and Storage Systems Technology (FAST).
Steering Committee: Petascale Data Storage Workshop (PDSW), Symposium on Modeling, Analysis and

Simulation of Computer and Telecommunication Systems (MASCOTS), Symposium on File and Storage
Systems Technology (FAST).

Program Committee: Symposium on Modeling, Analysis and Simulation of Computer and Telecommu-
nication Systems (MASCOTYS).

Program Chair: Symposium on Modeling, Analysis and Simulation of Computer and Telecommunica-
tion Systems (MASCOTS).

Steering Committee: Petascale Data Storage Workshop (PDSW), Symposium on Modeling, Analysis and
Simulation of Computer and Telecommunication Systems (MASCOTS), Symposium on File and Storage
Systems Technology (FAST).

Program Committee: International Workshop on Software Support for Portable Storage (IWSSPS), In-
augural International Conference on Virtualization and Cloud Computing, Symposium on Modeling,
Analysis and Simulation of Computer and Telecommunication Systems (MASCOTS), Petascale Data
Storage Workshop (PDSW).
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2008

2007

2006

2005

2004

2003

2002

2001

Program Chair: Web Information Systems Engineering (WISE).
General Chair: Symposium on Applications and the Internet (SAINT).

Steering Committee: Symposium on Modeling, Analysis and Simulation of Computer and Telecommu-
nication Systems (MASCOTS), Symposium on File and Storage Systems Technology (FAST).

Program Committee: Symposium on Modeling, Analysis and Simulation of Computer and Telecommu-
nication Systems (MASCOTS), Petascale Data Storage Workshop (PDSW).

Steering Committee: Symposium on Modeling, Analysis and Simulation of Computer and Telecommu-
nication Systems (MASCOTS), Symposium on File and Storage Systems Technology (FAST).

Program Committee: Symposium on File and Storage Systems Technology (FAST), Petascale Data Stor-
age Workshop (PDSW).

Steering Committee: Symposium on Modeling, Analysis and Simulation of Computer and Telecommu-
nication Systems (MASCOTS), Symposium on File and Storage Systems Technology (FAST).

Program Committee: International Conference on Dependable Systems and Networks (DSN), Depend-
able Computing and Communications Symposium (DCCS), Symposium on Applications and the Inter-
net (SAINT).

Steering Committee: Symposium on File and Storage Systems Technology (FAST), Symposium on Mod-
eling, Analysis and Simulation of Computer and Telecommunication Systems (MASCOTS).

Program Committee: Symposium on File and Storage Systems Technology (FAST), Workshop on Storage
Security and Survivability (StorageSS), First International Workshop on Software Support for Portable
Storage (IWSSPS).

Program Committee: Symposium on Applications and the Internet (SAINT); SIGMetrics.

Steering Committee: Symposium on Modeling, Analysis and Simulation of Computer and Telecommu-
nication Systems (MASCOTYS).

Program Committee: Usenix Technical Conference, Symposium on File and Storage Systems Technol-
ogy (FAST), Very Large Data Bases (VLDB), International Conference on Distributed Computing Sys-
tems (ICDCS), IEEE International Performance, Computing, and Communications Conference (IPCCC),
Symposium on Modeling, Analysis and Simulation of Computer and Telecommunication Systems (MAS-
COTYS).

Steering Committee: Symposium on File and Storage Systems Technology (FAST), Workshop on Mo-
bile Computing Systems and Applications (\WWMCSA), IEEE International Performance, Computing, and
Communications Conference (IPCCC), Symposium on Modeling, Analysis and Simulation of Computer
and Telecommunication Systems (MASCOTS).

Program Committee: IEEE International Performance, Computing, and Communications Conference
(IPCCC), Workshop on Caching, Coherency and Consistency (WC3), Workshop on Distributed Data and
Structures (WDAS), Symposium on Modeling, Analysis and Simulation of Computer and Telecommuni-
cation Systems (MASCOTS).

Steering Committee: Symposium on File and Storage Systems Technology (FAST), Workshop on Mo-
bile Computing Systems and Applications (\WMCSA), IEEE International Performance, Computing, and
Communications Conference (IPCCC).

Founding Program Chair: Symposium on File and Storage Systems Technology (FAST).
Program Chair: IEEE International Performance, Computing, and Communications Conference (IPCCC).

Program Committee: International Conference on Distributed Computing Systems (ICDCS).
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2000

1999

1998

1997

1996

1996

1995

1994
1994

1993

1992

Program Committee: Communication Networks and Distributed Systems Modeling and Simulation
Conference (CNDS), Research Issues in Data Engineering (RIDE), Hot Interconnects, Symposium on
Modeling, Analysis and Simulation of Computer and Telecommunication Systems (MASCOTS).

Steering Committee: Workshop on Mobile Computing Systems and Applications (WMCSA), Symposium
on Applications and the Internet (SAINT).

General Chair: Symposium on Modeling, Analysis and Simulation of Computer and Telecommunication
Systems (MASCOTS).

Program Committee: Communication Networks and Distributed Systems Modeling and Simulation
Conference (CNDS), IEEE International Performance, Computing, and Communications Conference
(IPCCQ).

Steering Committee: Symposium on Applications and the Internet (SAINT).

Program Committee: Symposium on Reliable Distributed Systems (SRDS), Fault Tolerant Computing
Systems (FTCS), Usenix Technical Conference.

Steering Committee: IEEE Workshop on Mobile Computing Systems and Applications (WMCSA).

Advisory Committee: Hawaii International Conference on System Sciences (HICSS).

General Chair: IEEE Computer Society CompCon.

Program Committee: International Conference on Parallel and Distributed Systems (ICPDS), Commu-
nications Networks and Distributed Systems Modeling and Simulation Conference (CNDS), Symposium
on Modeling, Analysis and Simulation of Computer and Telecommunication Systems (MASCOTS).

Steering Committee: Hot Topics in Operating Systems VI (HotOS).

General Chair: IEEE Computer Society/National Science Foundation Workshop on Workspaces in the
Information Age.

Program Chair: IEEE Computer Society CompCon.

Program Committee: International Conference on Distributed Computing Systems (ICDCS), Annual
Simulation Symposium, International Workshop on Modeling, Analysis and Simulation of Computer
and Telecommunication Systems (MASCOTS).

Steering Committee: Hot Topics in Operating Systems V (HotOS).

Program Committee: Symposium on Reliable Distributed Systems (SRDS), Usenix Technical Conference,
Services in Distributed and Networked Environments (SDNE), International Conference on Distributed
Computing Systems (ICDCS), Annual Simulation Symposium, International Workshop on Modeling,
Analysis and Simulation of Computer and Telecommunication Systems (MASCOTS).

Founding General Chair: Workshop on Mobile Computing Systems and Applications (WMCSA).

Program Committee: Applied Data Bases; First International Workshop on Services in Distributed and
Networked Environments, International Conference on Distributed Computing Systems (ICDCS), An-
nual Simulation Symposium, International Workshop on Modeling, Analysis and Simulation of Com-
puter and Telecommunication Systems (MASCOTS).

Program Commiittee: International Conference on Parallel and Distributed Systems (ICPDS), IEEE Work-
shop on Advances in Parallel and Distributed Systems, International Conference on Distributed Comput-
ing Systems (ICDCS), Annual Simulation Symposium, International Workshop on Modeling, Analysis
and Simulation of Computer and Telecommunication Systems (MASCOTS).

Program Committee: Annual Simulation Symposium, Second Workshop on the Management of Repli-
cated Data (WMRD), International Workshop on Modeling, Analysis and Simulation of Computer and
Telecommunication Systems (MASCOTS).
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1991 Local Arrangements Chair and Program Committee: Second Workshop on the Management of Repli-

cated Data (WMRD).
1990 Publicity Chair: First Workshop on the Management of Replicated Data (WMRD).
1989 Program Committee: Usenix Association/ACM/IEEE-CS, Workshop on Experiences with Building Dis-

tributed and Multiprocessor Systems.

1988 Program Committee: IFIP Working Group 6.5, International Working Conference on Message Handling
Systems and Distributed Applications.

Membership in Professional Associations

Year Rank Professional Society

2019 Member International Association for Cryptologic Research (IACR)
2012 Member Armed Forces Communications & Electronics Association
2008 Fellow American Association for the Advancement of Science (AAAS)
2006 Fellow Institute of Electrical & Electronics Engineers (IEEE)

2006 Member American Society for Engineering Education (ASEE)

1991 Member Usenix Association

1989 Member Sigma Xi (Scientific Research Society)

1987 Member IEEE Computer Society

1981 Member Association for Computing Machinery (ACM)

Consulting
Years Organization Role
2015- Wilson, Sonsini, Goodrich & Rosati Technical Expert
Fish & Richardson Technical Expert
2015 Foley & Lardner Technical Expert
DLA Piper Technical Expert
2014- Latham & Watkins Technical Expert
2014 Beck & Hall Technical Expert
2013-15 Faegre, Baker & Daniels Technical Expert
Wilmer Cutler Pickering Hale Technical Expert
2013-14 County of Tehama Technical Expert
2012-13 Klarquist Sparkman Technical Expert
Wilson, Sonsini, Goodrich & Rosati Technical Expert
2011-14 Morgan, Lewis & Bockius Technical Expert
Fish & Richardson Technical Expert
2011-13 Connoly Bove Technical Expert
2011-12 Haynes & Boone Technical Expert
2011 Fujitsu Semiconductor America Consultant
2010-12 Quinn Emanuel Urquhart & Sullivan Technical Expert
Fish & Richardson Technical Expert
Simpson, Thacher & Bartlett Technical Expert
2009 Preston, Gates & Ellis Technical Expert
2008-09 Weil, Gotshal & Mange Technical Expert
2008-10 Hewlett-Packard Laboratories Consultant
2007- Center for Communications Research Adjunct
2006-10 Weil, Gotshal & Manges Technical Expert
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2006-14 Fish & Richardson Technical Expert
2004-05 Faegre & Benson Technical Expert
2004 Siemens Technology-to-Business Center Consultant
2002- MITRE Corporation JASON
2002-05 Fish & Richardson Technical Expert
2001-03 Hecker Law Group Technical Expert
Bartlit, Beck, Herman, Palenchar & Scott  Technical Expert
Jenner & Block Technical Expert
2000 Sony Music Ventures Consultant
1997-02  Chief of Naval Research Consultant
1996 Chatham Group Technical Expert
1995-11 IBM Almaden Research Center Visiting Scientist

Editorial Duties

2023  Associate Editor, Springer Journal of Big Data (JOBD)
2017-20  Editor-in-Chief, Letters of the Computer Society.
2016-19  Associate Editor, IEEE Transactions on Computers.

2011 Guest Editor, Information Systems Databases: Creation, Management and Utilization, Elsevier, vol. 36,
no. 3, May 2011.

2010-16  Editor-in-Chief, ACM Transactions on Storage.

2009 Guest Editor, Web Information Systems Engineering (WISE 2009), LNCS 5802.

2004-10  Associate Editor, ACM Transactions on Storage.

2002-03  Editorial Board, Mobile Computing and Communications Review.
1993-97  Editorial Board, International Journal in Computer Simulation.
1990-93  Editor, Bulletin of the IEEE Computer Society Technical Committee on Operating Systems and Applica-

tions Environments.

1990-93  Associate Editor, International Journal in Computer Simulation.

Reviewer of Technical Papers and Proposals

2023 ACM Transactions on Computer Systems.

2022 ACM Transactions on Computer Systems; The Journal of Super Computing; Performance Evaluation.
2021 Transactions on Dependable and Secure Computing.

2017 Information Security Journal: A Global Perspective; ACM Transactions on Storage.

2016 ACM Transactions on Modeling and Performance Evaluation of Computing Systems; Israel Science

Foundation; Flanders Innovation & Entrepreneurship.

2012 ACM Transactions on Storage; Journal of Computer Science and Technology; IEEE Transactions on
Neural Networks and Learning Systems; IEEE Transactions of Reliability.

2009 ACM Transactions on Storage; The Journal of Systems and Software.
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2008

2007

2006

2005

2004

2003

2002

2001

2000

1999

1998

1997

1996

1995

1994

ACM Transactions on Storage; IEEE Transactions on Computers; International Conference on Net-
working, Architecture, and Storage.

ACM Transactions on Storage; IEEE Transactions on Computers; Performance and Dependability Sym-
posium (PDS).

IEEE Transactions on Computers; ACM Transactions on Storage; IEEE Transactions on Magnetics; In-
ternational Symposium on Stabilization, Safety, and Security of Distributed Systems; International Par-
allel and Distributed Processing Symposium; University of California, MICRO Program; International
Conference on Dependable Systems and Networks.

ACM Transactions on Storage; IEEE/ACM Transactions on Networking.

ACM Transactions on Storage; IEEE Transactions on Computers; IEEE Transactions on Parallel and
Distributed Systems; International Journal of Computers and Applications.

Symposium on Operating Systems Principles; IEEE Transactions on Broadcasting; Computer Journal;
IEEE Communications Letters.

Transactions on Knowledge and Data Engineering; Transactions on Broadcasting; International Con-
ference on Parallel Processing; IEEE Communications Letters; Symposium on Operating System De-
sign and Implementation; Western Multiconference.

IEEE Personal Communications; Workshop on Hot Topics in Operating Systems (HotOS); ETRI Journal;
International Conference on Modeling, Analysis, and Simulation of Computer and Telecommunica-
tions Systems; International Conference on Distributed Computing Systems; Symposium on Operating
Systems Principles; Western Multiconference.

Transactions on Knowledge and Data Engineering; Symposium on Reliable Distributed Systems; Com-
munications of the ACM; IEEE Personal Communications; Transactions on Computer Systems; Trans-
actions on Modeling and Computer Simulation; Workshop on Wireless Networks and Mobile Comput-
ing.

ACM/Baltzer Mobile Networks and Applications; IEEE Software; IEEE Transactions on Software Engi-
neering; International Conference on Modeling, Analysis, and Simulation of Computer and Telecom-
munications Systems; Usenix Technical Conference; Journal of Parallel and Distributed Computing.

IEEE Software; IEEE Transactions on Parallel and Distributed Systems; ACM Transactions on Computer
Systems; Conference on Computing and Telecommunications; International Conference on High Per-
formance Computing; International Conference on Parallel Processing.

National Science Foundation; IEEE Computer; IEEE Transactions on Parallel and Distributed Systems;
Symposium on Reliable Distributed Systems; Software — Practice & Experience; IEEE Software; Com-
puter Journal; Transactions on Knowledge and Data Engineering.

National Science Foundation; Computer Journal; University of California, MICRO program; Informa-
tion Systems Journal; IEEE Transactions on Parallel and Distributed Systems.

University of California, MICRO program; National Science Foundation; Computer Journal; Distributed
Systems Engineering Journal; Computing Surveys; Dependable Computing and Critical Applications
Conference; IEEE Transactions on Knowledge and Data Engineering.

IEEE Computer; High Performance Distributed Computing; California Space Institute; Operating Sys-
tems Design and Implementation; International Journal in Computer Simulation; Information Pro-
cessing Letters; Journal of Distributed and Parallel Data Bases; IEEE Software. ACM Transactions on
Computer Systems.
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1993 International Conference on Distributed Computing Systems; Distributed and Parallel Databases; Hawaii
International Conference on Systems Sciences; International Workshop on Modeling, Analysis, and
Simulation of Computer and Telecommunications Systems; International Symposium on Autonomous
Decentralized Systems; IEEE Transactions on Parallel Distributed Systems; IEEE Transactions on Com-
puters; Information Processing Letters; IEEE Computer.

1992 International Symposium on Autonomous Decentralized Systems; IEEE Transactions on Parallel Dis-
tributed Systems; IEEE/ACM Transactions on Networking; Information Systems; IFIP Dependable Com-
puting in Critical Applications; IEEE Transactions on Software Engineering; IEEE Transactions on Com-
puters; International Conference on Data Engineering; IEEE Transactions on Knowledge and Data En-
gineering; University of California, MICRO Program; IEEE Computer; Information Processing Letters.

1991 International Conference on Data Engineering; International Journal on Very Large Databases; ACM
Conference on Principles of Data Base Systems; IEEE Transactions on Parallel and Distributed Systems;
IEEE Transactions on Knowledge and Data Engineering; Computing Systems; University of California,
MICRO Program; IEEE Computer; ACM Transactions on Computer Systems; Information Processing
Letters.

1990 IEEE Transactions on Parallel and Distributed Systems; IEEE Transactions on Knowledge and Data En-
gineering; Computing Systems; Communications of the ACM; 1991 SIGMETRICS Conference on Mea-
surement and Modeling of Computer Systems; University of California, MICRO Program; National Sci-
ence Foundation; IEEE Computer; ACM Transactions on Computer Systems; Information Processing
Letters; IEEE Software.

1989 National Science Foundation; IEEE Computer; ACM Transactions on Computer Systems; Information
Processing Letters; IEEE Software; International Conference on Data Engineering; International Con-
ference on Distributed Computing Systems.

1988 International Conference on Distributed Computing Systems.

1987 International Conference on Data Engineering.

Reviewer for Publishers

2011 John Wiley & Sons.

2003 Prentice-Hall.

2002 John Wiley & Sons.

1997 Academic Press; Addison-Wesley; Gordon and Beach.

1995 Addison-Wesley; Benjamin/Cummings; Springer-Verlag.

1994 Benjamin/Cummings; Morgan-Kaufman.

1993 Kluwer Academic Publishers; Norton; Benjamin/Cummings; McGraw-Hill; John Wiley & Sons.

1991-93  Aksen Associates.

1988-91  Addison-Wesley.
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Government Service

2020

2019

2018

2017

2016

2015

2014

2013

2012

2011

2010

2009

2008

2007

Intelligence Science and Technology Experts Group (ISTEG) (National Academies of Sciences, Engi-
neering and Medicine committee). National Nuclear Security Administration. Department of Defense.

Intelligence Science and Technology Experts Group (ISTEG) (National Academies of Sciences, Engi-
neering and Medicine committee). National Nuclear Security Administration. Department of Defense.
Department of State.

Intelligence Science and Technology Experts Group (ISTEG) (National Academies of Sciences, Engi-
neering and Medicine committee). National Nuclear Security Administration. Department of Defense.

Intelligence Science and Technology Experts Group (ISTEG) (National Academies of Sciences, Engi-
neering and Medicine committee). National Nuclear Security Administration. Department of Defense.

Intelligence Science and Technology Experts Group (ISTEG) (National Academies of Sciences, Engi-
neering and Medicine committee). National Security Directorate Advisory Committee (Pacific North-
west National Laboratory). Computer Information Science External Review Board (Sandia National
Laboratory). National Nuclear Security Administration. Department of Energy. Department of De-
fense.

Intelligence Science and Technology Experts Group (ISTEG) (National Academies of Sciences, Engi-
neering and Medicine committee). National Security Directorate Advisory Committee (Pacific North-
west National Laboratory). Computer Information Science External Review Board (Sandia National
Laboratory). National Nuclear Security Administration. Department of Energy. Department of De-
fense.

National Security Directorate Advisory Committee (Pacific Northwest National Laboratory). Computer
Information Science External Review Board (Sandia National Laboratory). National Nuclear Security
Administration. Department of Energy. Department of Defense.

National Research Council, Committee on Science and Technology for Defense Warning. National
Nuclear Security Administration. Department of Energy. Department of Defense.

National Research Council, Committee for Science and Technology Challenges to U.S. National Secu-
rity Interests. National Research Council, Committee on Science and Technology for Defense Warning,
Standing Committee on Technology Insight-Gauge, Evaluate, and Review (TIGER). National Nuclear
Security Administration. Department of Energy. Department of Defense.

National Research Council, Standing Committee on Technology Insight-Gauge, Evaluate, and Review
(TIGER). National Research Council, report reviewer. National Nuclear Security Administration. De-
partment of Defense. Department of the Navy.

Department of Energy. National Nuclear Security Administration. Department of Defense. National
Research Council, report reviewer.

United States Army Laboratory Assessment Group. Department of Energy. National Nuclear Security
Administration. Department of Defense. Department of Energy, Office of Science (Early Career panel).

United States Army Laboratory Assessment Group. National Research Council, Standing Committee
on Technology Insight-Gauge, Evaluate, and Review (TIGER). Department of Energy. National Nuclear
Security Administration. Department of Defense.

External Review Committee, United States Naval Postgraduate School. United States Army Technology
Objectives Review Panel. National Science Foundation (review panels). National Research Council,
Standing Committee on Technology Insight-Gauge, Evaluate, and Review (TIGER). National Research
Council, Reviewer. Department of Energy. National Nuclear Security Administration. Department of
Defense.
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2006

2005

2004

2003

2002

2001
2000

1999

1998
1997

National Science Foundation (review panels). National Research Council, Standing Committee on
Technology Insight-Gauge, Evaluate, and Review (TIGER). National Research Council, Reviewer. De-
partment of Energy. National Nuclear Security Administration. Department of Defense.

National Research Council, Standing Committee on Technology Insight-Gauge, Evaluate, and Review
(TIGER). Department of Energy. National Nuclear Security Administration. Department of Defense.

National Research Council, Defense Intelligence Agency Technology Forecast and Reviews Committee.
National Nuclear Security Administration. Department of Defense. Los Alamos National Laboratory,
hiring committee for Associate Director for Nuclear Weapons Physics and Principal Associate Director
for Nuclear Weapons Programs.

National Science Foundation (two Information Technology Research panels). Department of Energy.
National Nuclear Security Administration. Department of Defense.

National Science Foundation (two Information Technology Research panels). Department of Energy.
National Nuclear Security Administration.

National Science Foundation. Department of Energy. National Nuclear Security Administration.

National Science Foundation (Information Technology Research panel, National Environmental Ob-
servatory Network planning panel, CAREER panel).

National Science Foundation (site review of Data Storage Systems Center, panel on Engineering Re-
search Centers). Department of Defense.

National Science Foundation (site review of Data Storage Systems Center). Department of the Navy.

Department of the Navy.

Service to Professional Societies

2020
2014
2013
2011-12
2011
2010
2008-11

2007
2006-08
2000-02
1998-02
1997-
1997
1996-
1995
1993-96

IEEE Fellows Evaluation Committee.

IEEE Fellows Evaluation Committee.

IEEE Fellows Evaluation Committee.

Member and Chair Emeritus, [EEE Reynold B. Johnson Information Storage Systems Award Committee.
IEEE Fellows Evaluation Committee, IEEE Fellow Society/Technical Council Evaluator.

IEEE Fellows Evaluation Committee.

Chair, IEEE Reynold B. Johnson Information Storage Systems Award Committee, IEEE Technical Field
Awards Council.

IEEE Fellows Evaluation Committee.

IEEE Reynold B. Johnson Information Storage Systems Award Committee.

Chair, Usenix Association Scholarship and Research Committee.

Usenix Association Scholarship and Research Committee.

University Liaison for the Usenix Association.

Committee on the Future of the Usenix Association.

Executive Committee, IEEE Technical Committee on Operating Systems.

IEEE/ACM focus group on Software Engineering Body of Knowledge and Recommended Practices.

Chair, IEEE Technical Committee on Operating Systems and Applications Environments.
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University Service

Senate Service

2018-19

2016-17

2008-09

2007-08

2006-07

2005-06

2003-04

2001-02

2000-01

2000-01

1999-00

1998-99

1995-97

Committee on Research.

Committee on Academic Freedom.

Committee on Academic Personnel ad hoc subcommittee.

Committee on Academic Personnel ad hoc subcommittee.

Committee on Research.

Committee on Research; Committee on Academic Personnel ad hoc subcommittee.
Committee on Committees; Committee on Academic Personnel ad hoc subcommittee.
Committee on Academic Personnel ad hoc subcommittee; Committee on Research.
Committee on Research; Chair, Committee on Academic Personnel ad hoc subcommittee;

Silicon Valley Regional Center Task Force; California Institutes for Science and Innovation proposal
(with P Mantey & Berkeley colleagues).

Committee on Academic Personnel ad hoc subcommittee; Computing and Telecommunications Com-
mittee.

Computing and Telecommunications Committee.

Senate Rules Committee, Information Technology Disaster Preparedness Task Force.

Campus Service

2015-

2004-05

2000-04

1998-99

1998

1997

1996-97

1994-95

1990-91

1988-89

Genomics Institute Steering Committee.

Confidential personnel review for senior administrator.

Chair, Engineering II Building Committee.

Confidential personnel review for senior administrator.

Faculty mentor, California Alliance for Minority Participation (CAMP).

Faculty mentor, California Alliance for Minority Participation (CAMP).
Information Technology Disaster Preparedness Task Force.

Task Force on Computer and Network Security, Summer Science Honors Institute.

Technical Consultant to Computing and Telecommunication Services (CATS) for University computing
facilities.

Applied Sciences Building Remodeling Committee. Open Access Computing Committee.
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School of Engineering Service

2017- Strategic Faculty Advisor to the School of Engineering.

2004-10  Associate Dean for Research and Graduate Studies.

1998-01  Associate Dean for Research.

1995-96  Electrical Engineering/Applied and Engineering Mathematics Committee.

1988-90  Natural Sciences Division Space Committee.

Departmental Service

2015-16  Personnel Review Committee; Chair, ad hoc Personnel Committee; Security & Privacy faculty hiring
committee.

2014-15 Personnel Review Committee; Chair, ad hoc Personnel Committee; Experimental Computer Science
faculty hiring committee.

2013-14  Department Chair Selection Committee; Personnel Review Committee; Data Sciences faculty hiring
committee.

2011-12  Personnel Best Practices Committee; Personnel Review Committee; Chair, ad hoc Personnel Commit-
tee.

2010-11 Department Awards Coordinator; Chair, ad hoc Personnel Committee; Chair, Adjunct Committee.

2009-10  Director for Research, Computer Science Department; Chair, Adjunct Committee.

2008-09  Director for Research, Computer Science Department; Chair, Adjunct Committee.

2007-08  Director for Research, Computer Science Department; Chair, Adjunct Committee; Seminar Coordina-
tor, Computer Science Department.

2006-07  Personnel Review Committee; Director for Research, Computer Science Department.

2005-06  Personnel Review Committee; Director for Research, Computer Science Department; Department of
Information Systems and Technology Management.

2004-05  Director for Research, Computer Science Department; Master of Ceremonies, Engineering 2 dedica-
tion; Information Technologies Institute (ITT) Executive Committee.

2003-04  Director for Research, Computer Science Department; Information Technologies Institute (ITI) Execu-
tive Committee; School of Engineering Technical Services Committee.

2002-03  Chair, Promotion Review Subcommittee; Computer Science Faculty Recruitment Committee; ISTM
Chair Recruitment; Faculty Recruitment Committee.

2001-02  Chair, Promotion Review Subcommittee; Computer Science Faculty Recruitment Committee; Com-
puter Science Department Facilities Director; Computing Infrastructure Committee; Faculty Recruit-
ment Committee.

2000-01  Computer Science Faculty Recruitment Committee; Computer Science Department Facilities Director;
Computing Infrastructure Committee; Faculty Recruitment Committee.

1999-00 Computer Science Faculty Recruitment Committee; Computer Science Department Facilities Director;

Computing Infrastructure Committee; Faculty Recruitment Committee.
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1998-99

1997-98

1991-96
1990-91

1989-90

1989

1988-89

1988-89

Computer Science Faculty Recruitment Committee; Computer Science Department Facilities Direc-
tor; Computing Infrastructure Committee; Faculty Recruitment (Software Engineering); Information
Systems Management Major.

Computer Science Faculty Recruitment Committee; Computer Science Department Facilities Director;
Information Systems Management Major.

Computer Science Facilities Director.
Computer & Information Sciences Assistant Facilities Director.

Computer & Information Sciences Department Faculty Recruitment Committee, Co-Chair for the Op-
erating Systems position.

Computer & Information Sciences Department Representative to Electronics Engineering Program De-
velopment Committee.

Research Funding Director, Computer & Information Sciences Department (responsible for the CIS/CE
1989 grant proposal to the National Science Foundation Institutional Infrastructure Program).

Computer & Information Sciences Department Representative on Computer Engineering Department
Recruitment Committee.

System-wide Service

2020-23
2011-16

2007-13

2007-14

2007-08

2007

2005-20
2005-

2003-07

2002-03

2001-02

2000-03

Academic Council’s Special Committee on Laboratory Issues (ACSCOLI).
Academic Council’s Special Committee on Laboratory Issues (ACSCOLI).

Science & Technology Committee for both Lawrence Livermore and Los Alamos National Laboratories
(University of California, Office of the President).

Multiple Directorate and Capability review committees for Lawrence Livermore and Los Alamos Na-
tional Laboratories (University of California, Office of the President).

Advisory Board, Department of Computer Engineering, Santa Clara University; Predictive Knowledge
Systems Advisory Committee, Lawrence Livermore National Laboratory (University of California, Of-
fice of the President).

Nonproliferation, Homeland and International Security, Directorate Review Committee, Lawrence Liv-
ermore National Laboratory; Petascale Computing Management Review Committee, Los Alamos Na-
tional Laboratory (University of California, Office of the President).

Faculty Advisory Group for the South Asia Initiative.
Executive Committee, Center for Information technology Research in the Interest of Society (CITRIS).

National Security Panel and Intelligence Panel for the National Laboratories (University of California,
Office of the President).

Chair, University-wide Committee on Research Policy; National Security Panel, Science & Technology
Panel, and President’s Council (University-wide Senate Representative).

Vice Chair, University-wide Committee on Research Policy; Screening Committee for the Director of
Lawrence Livermore National Laboratory; National Security Panel, Science & Technology Panel, Presi-
dent’s Council (University-wide Senate Representative).

University-wide Committee on Research Policy.
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TEACHING 1988-89

Enrolled %Eval Retd Shared?

Fall CIS 104 Introduction to Compiler Design 43 74 no
CIS 301 Supervised Teaching Experience 1 n/a no
Winter CIS 221 Advanced Operating Systems 5 100 no
Spring CIS 104 Introduction to Compiler Design 31 74 no
CIS 301 Supervised Teaching Experience 1 100 no

TEACHING 1989-90

Enrolled %Eval Retd Shared?

Fall CIS 204 Compiler Design 18 94 no
CIS 297 Independent Study/Research 1 n/a no
CIS 299 Thesis Research 1 n/a no
Winter CIS 104 Introduction to Compiler Design 17 88 no
CIS 195 Independent Study/Research 1 n/a no
CIS 221 Advanced Operating Systems 8 88 no
CIS 299 Thesis Research 3 n/a no
CIS 301 Supervised Teaching Experience 1 100 no

Spring  CIS 104 Introduction to Compiler Design 22 86 no

CIS 297 Independent Study/Research 2 n/a no
CIS 299 Thesis Research 3 n/a no
CIS 301 Supervised Teaching Experience 1 100 no

TEACHING 1990-91

Enrolled %Eval Retd Shared?

Fall CIS 204 Compiler Design 10 100 no
CIS 221 Advanced Operating Systems 12 75 no
CIS 299 Thesis Research 3 n/a no
Winter CIS 104A Fundamentals of Compiler Design I 18 67 no
CIS 198 Independent Study/Research 2 n/a no
CIS 297 Independent Study/Research 1 n/a no
CIS 299 Thesis Research 3 n/a no
CIS 301 Supervised Teaching Experience 1 n/a no
Spring CIS 104B Fundamentals of Compiler Design II 17 76 no
CIS 195 Independent Study/Research 2 n/a no
CIS 297 Independent Study/Research 2 n/a no

TEACHING 1991-92

Enrolled %Eval Retd Shared?

Fall CIS 221 Advanced Operating Systems 9 100 no
CIS 198 Independent Study/Research 1 n/a no
CIS 297 Independent Study/Research 2 n/a no
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CIS 299 Thesis Research 1 n/a no
Winter CIS 198 Independent Study/Research 2 n/a no
CIS 297 Independent Study/Research 3 n/a no
CIS 299 Thesis Research 3 n/a no

Spring CIS 104B Fundamentals of Compiler Design II 14 79 no

CIS 195 Independent Study/Research 2 n/a no
CIS 198 Independent Study/Research 1 n/a no
CIS 203 Programming Languages & Environments 8 88 no
CIS 297 Independent Study/Research 3 n/a no
CIS 299 Thesis Research 5 n/a no
CIS 301 Supervised Teaching Experience 1 100 no

TEACHING 1992-93

Enrolled %EvalRetd  Shared?
Fall CIS 111 Introduction to Operating Systems 43 80 no

CIS 299 Thesis Research 6 n/a no
CIS 301 Supervised Teaching Experience 1 100 no
Winter CIS 198 Independent Study/Research 1 n/a no
CIS 204 Compiler Design 5 100 no
CIS 297 Independent Study/Research 4 n/a no
CIS 299 Thesis Research 3 n/a no
Spring  CIS 195 Senior Thesis Research 1 n/a no
CIS 221  Advanced Operating Systems 8 100 no
CIS 297 Independent Study/Research 4 n/a no
CIS 299 Thesis Research 3 n/a no
Stev 003 Privacy & Computer Security 11 73 no

TEACHING 1993-94

Enrolled %Eval Retd Shared?

Fall CIS 111 Introduction to Operating Systems 36 78 no
CIS 297 Independent Study/Research 4 n/a no
CIS 299 Thesis Research 3 n/a no
CIS 301 Supervised Teaching Experience 1 100 no
Winter CIS 204 Compiler Design 5+1 100 no
CIS 297 Independent Study/Research 10 n/a no
CIS 299 Thesis Research 1 n/a no
Spring  CIS 203 Programming Languages & Environments 21 85 no
CIS 297 Independent Study/Research 8 n/a no
CIS 299 Thesis Research 5 n/a no

TEACHING 1994-95

Enrolled %Eval Retd Shared?

Fall CIS 111 Introduction to Operating Systems 56 68 no
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CIS 195 Senior Thesis Research 1 n/a no

CIS 221 Advanced Operating Systems 15 60 no

CIS 297 Independent Study/Research 3 n/a no

CIS 299 Thesis Research 9 n/a no

CIS 301 Supervised Teaching Experience 1 100 no

Winter CIS 198 Independent Study/Research 3 n/a no
5

CIS 297 Independent Study/Research n/a no
CIS 299 Thesis Research 10 n/a no
Spring CIS 195 Senior Thesis Research 1 n/a no
CIS 203 Programming Languages & Environments 16+3 95 no
CIS 297 Independent Study/Research 2 n/a no
CIS 299 Thesis Research 10 n/a no
CIS 301 Supervised Teaching Experience 1 100 no

TEACHING 1995-96

Enrolled %EvalRetd  Shared?
Fall CIS 111 Introduction to Operating Systems 18 78 no

CIS 204 Compiler Design 6 83 no
CIS 297 Independent Study/Research 3 n/a no
CMPE 297 Independent Study/Research 1 n/a no
CIS 299 Thesis Research 3 n/a no
Winter CIS 198 Independent Study/Research 2 n/a no
CIS 297 Independent Study/Research 4 n/a no
CIS 299 Thesis Research 3 n/a no
Spring CIS 195 Senior Thesis Research 1 n/a no
CIS 221 Advanced Operating Systems 13 77 no
CIS 297 Independent Study/Research 3 n/a no
CMPE 297 Independent Study/Research 1 n/a no
CIS 299 Thesis Research 6 n/a no
CMPE 299 Thesis Research 1 n/a no

TEACHING 1996-97

Enrolled %Eval Retd  Shared?
Fall CMPS 111 Introduction to Operating Systems 20 70 no

CMPS 195 Thesis Research 1 n/a no
CMPS 297 Independent Study/Research 8 n/a no
CMPE 297 Independent Study/Research 4 n/a no
CMPS 299 Thesis Research 5 n/a no
CMPE 299 Thesis Research 3 n/a no
CMPS 301 Supervised Teaching Experience 1 100 no
Winter CMPS 290X Cryptography 6 67 no
CMPS 297 Independent Study/Research 5 n/a no
CMPS 299 Thesis Research 6 n/a no
CMPE 299 Thesis Research 2 n/a no
Spring CMPS 090X Internet Security & Privacy 19 58 no
CMPS 221 Advanced Operating Systems 8 88 no
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CMPS 297 Independent Study/Research 6 n/a no
CMPS 299 Thesis Research 6 n/a no
CMPE 299 Thesis Research 3 n/a no

TEACHING 1997-98

Enrolled %Eval Retd Shared?

Fall CMPS Sabbatical Leave
CMPS 297 Independent Study/Research 1 n/a no
CMPS 299 Thesis Research 9 n/a no
CMPE 299 Thesis Research 3 n/a no

Winter CMPS 112 Comparative Programming Languages 58 60 no
CMPS 297 Independent Study/Research 3 n/a no
CMPS 299 Thesis Research 10 n/a no
CMPE 299 Thesis Research 2 n/a no
CMPS 301 Supervised Teaching Experience 1 n/a no

Spring CMPS 221 Advanced Operating Systems 9 100 no
CMPS 297 Independent Study/Research 2 n/a no
CMPS 299 Thesis Research 8 n/a no
CMPE 299 Thesis Research 1 n/a no

TEACHING 1998-99

Enrolled %Eval Retd Shared?
Fall CMPE 299 Thesis Research 1 n/a no

CMPS 297 Independent Study/Research 3 n/a no
CMPS 299 Thesis Research 6 n/a no
Winter CMPE 299 Thesis Research 1 n/a no
CMPS 297 Independent Study/Research 4 n/a no
CMPS 299A Thesis Research 6 n/a no
Spring CMPE 299 Thesis Research 1 n/a no
CMPS 111 Introduction to Operating Systems 62 76 no
CMPS 221 Advanced Operating Systems 6 100 no
CMPS 297 Independent Study/Research 2 n/a no
CMPS 299 Thesis Research 5 n/a no
CMPS 301 Supervised Teaching Experience 1 100 no
Summer CMPS 198 Independent Study/Research 1 n/a no

TEACHING 1999-00

Enrolled %Eval Retd Shared?

Fall CMPE 299 Thesis Research 1 n/a no
CMPS 111 Introduction to Operating Systems 45 63 no
CMPS 297 Independent Study/Research 2 n/a no
CMPS 299 Thesis Research 6 n/a no
CMPS 301 Supervised Teaching Experience 1 100 no
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Winter CMPS 112 Comparative Programming Languages 47 73 no

CMPS 290X Cryptography 3 0 no
CMPS 297 Independent Study/Research 3 n/a no
CMPS 299 Thesis Research 2 n/a no
Spring CMPS 198 Independent Study/Research 1 n/a no
CMPS 297 Independent Study/Research 2 n/a no
CMPS 299 Thesis Research 3 n/a no

TEACHING 2000-01

Enrolled %Eval Retd Shared?

Fall CMPS 299C Thesis Research 2 n/a no
CMPS 301 Supervised Teaching Experience 1 n/a no
ISM 150 Introduction To Information Networks 36 0 no
Winter CMPS 112 Comparative Programming Languages 75 77 no
CMPS 297A Individual Study/ Research 1 n/a no
CMPS 299C Thesis Research 2 n/a no
CMPS 301 Supervised Teaching Experience 1 n/a no
Spring CMPS 297A Individual Study/ Research 3 n/a no
CMPS 299C Thesis Research 2 n/a no
Summer CMPS 297A Individual Study/ Research 1 n/a no
CMPS 299A Thesis Research 1 n/a no

TEACHING 2001-02

Enrolled %Eval Retd Shared?

Fall CMPS 198 Individual Study/Research 2 n/a no
CMPS 297A Individual Study/Research 1 n/a no
CMPS 299C Thesis Research 2 n/a no
ISM 150 Introduction To Information Networks 54 69 no
Winter CMPS 195 Senior Thesis Research 1 n/a no
CMPS 198 Individual Study/Research 1 n/a no
CMPS 221 Advanced Operating Systems 17 82 no
CMPS 221-50Advanced Operating Systems 9 89 no
CMPS 297A Individual Study/Research 2 n/a no
CMPS 299C Thesis Research 2 n/a no

Spring CMPS 112 Comparative Programming Languages 62 61 no

CMPS 198 Individual Study/Research 1 n/a no
CMPS 296 Masters Project 1 n/a no
CMPS 297A Individual Study/Research 1 n/a no
CMPS 297B Individual Study/Research 1 n/a no
CMPS 299A Thesis Research 1 n/a no
CMPS 299C Thesis Research 2 n/a no
Summer CMPS 297A Individual Study/Research 1 n/a no
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TEACHING 2002-03

Enrolled %EvalRetd  Shared?
Fall CMPS 111 Introduction To Operating Systems 53 92 no

CMPS 280S Seminar On Computer Systems 10 n/a no
CMPS 297A Individual Study/Research 2 n/a no
CMPS 297B Individual Study/Research 1 n/a no
Winter CMPS 296 Masters Project 1 n/a no
CMPS 297A Individual Study/Research 3 n/a no
CMPS 297B Individual Study/Research 1 n/a no
Spring CMPE 299B Thesis Research 1 n/a no
CMPS 229 Storage Systems 8 100 no
CMPS 299B Thesis Research 1 n/a no

TEACHING 2003-04

Enrolled %Eval Retd Shared?

Fall CMPS 13H Introduction Programming/Data Structures 9 77 no
CMPS 280S Seminar Computer Systems 14 0 no
CMPS 297A Individual Study 1 n/a no
CMPS 299A Thesis Research 1 n/a no
CMPS 299B Thesis Research 1 n/a no
Winter CMPS 111 Introduction Operating Systems 47 70 no
CMPS 297A Individual Study 3 n/a no
CMPS 299B Thesis Research 2 n/a no
Spring CMPE 297B Individual Study 1 n/a no
CMPS 290S Adv Topics: Computer Systems 7 100 no
CMPS 297A Individual Study 2 n/a no
CMPS 299A Thesis Research 2 n/a no
CMPS 299B Thesis Research 1 n/a no

TEACHING 2004-05

Enrolled %EvalRetd  Shared?
Fall CMPS 296 Masters Project 1 n/a no

CMPS 297A Individual Study 1 n/a no
CMPS 299A Thesis Research 1 n/a no
CMPS 299B Thesis Research 1 n/a no
Winter CMPE 299A Thesis Research 1 n/a no
CMPE 299B Thesis Research 1 n/a no
CMPS 296 Masters Project 1 n/a no
CMPS 297A Individual Study 1 n/a no
CMPS 299A Thesis Research 2 n/a no
CMPS 280S Seminar Computer Systems 18 50 no
Spring CMPS 111 Introduction to Operating Systems 58 76 no
CMPS 297A Individual Study 2 n/a no
CMPS 297B Individual Study 1 n/a no
CMPS 299A Thesis Research 1 n/a no
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CMPS 299B Thesis Research 1 n/a no
Summer CMPS 297A Individual Study 1 n/a no

TEACHING 2005-06

Enrolled %EvalRetd  Shared?
Fall CMPS 296 Masters Project 1 n/a no

CMPS 297A Individual Study 2 n/a no
CMPS 299A Thesis Research 1 n/a no
CMPS 299B Thesis Research 2 n/a no
CMPS 299C Thesis Research 1 n/a no
Winter CMPS 60N Beginning Programming 3 133 no
CMPS 299A Thesis Research 2 n/a no
CMPS 299B Thesis Research 3 n/a no
CMPS 299C Thesis Research 1 n/a no
Spring CMPS 111 Introduction to Operating Systems 24 108 yes
CMPS 280 Seminar on Computer Systems 13 8 no
CMPS 299A Thesis Research 3 n/a no
CMPS 299B Thesis Research 2 n/a no
CMPS 299C Thesis Research 1 n/a no

TEACHING 2006-07

Enrolled %Eval Retd Shared?

Fall CMPS 299B Thesis Research 2 n/a no
CMPS 299B Thesis Research 2 n/a no
Winter CMPS 299A Thesis Research 2 n/a no
CMPS 299B Thesis Research 2 n/a no
Spring CMPS 111 Introduction to Operating Systems 14 86 no
CMPS 198 Individual Study or Research 1 n/a no
CMPS 280S Seminar on Computer Systems 16 13 no
CMPS 299B Thesis Research 2 n/a no

TEACHING 2007-08

Enrolled %Eval Retd Shared?

Fall CMPS 221 Advanced Operating Systems 10 90 no
CMPS 280S Seminar on Computer Systems 10 50 no
CMPS 299B Thesis Research 2 n/a no
Winter CMPS 297A Individual Study 1 n/a no
CMPS 299B Thesis Research 1 n/a no
CMPS 299C Thesis Research 1 n/a no
Spring CMPS 111 Introduction to Operating Systems 38 71 no
CMPS 198 Individual Study or Research 1 n/a no
CMPS 280S Seminar on Computer Systems 13 62 no
CMPS 297A Individual Study 1 n/a no
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CMPS 297B Individual Study 1 n/a no
CMPS 299B Thesis Research 1 n/a no
CMPS 299C Thesis Research 1 n/a no

TEACHING 2008-09

Enrolled %Eval Retd Shared?

Fall CMPE 297B Individual Study 1 n/a no
CMPS 111 Introduction to Operating Systems 21 43 no
CMPS 296 Masters Project 1 n/a no

CMPS 297B Individual Study 1 n/a no
CMPS 299A Thesis Research 1 n/a no
CMPS 299C Thesis Research 2 n/a no
Winter CMPS 297A Individual Study 1 n/a no
CMPS 297B Individual Study 1 n/a no
2

CMPS 299C Thesis Research n/a no
Spring CMPS 223 Advanced Computer Security 12 83 no
CMPS 223 Advanced Computer Security (LANL) 2 100 no
CMPS 297A Individual Study 2 n/a no
CMPS 297B Individual Study 1 n/a no
CMPS 299C Thesis Research 1 n/a no

TEACHING 2009-10

Enrolled %Eval Retd Shared?

Fall CMPS 5P  Introduction to Programming in Python 92 48 no
CMPS 280S Seminar on Computer Systems 16 75 no
CMPS 297B Individual Study 1 n/a no
CMPS 297C Individual Study 2 n/a no
CMPS 299C Thesis Research 2 n/a no
Winter CMPS 297A Individual Study 2 n/a no
CMPS 299C Thesis Research 2 n/a no
Spring CMPS 198F Independent Study or Research 1 n/a no
CMPS 229 Storage Systems 11 82 no
CMPS 280S Seminar on Computer Systems 14 36 no
CMPS 297B Individual Study 1 n/a no
CMPS 299A Thesis Research 1 n/a no
CMPS 299C Thesis Research 3 n/a no

TEACHING 2010-11

Enrolled %Eval Retd Shared?

Fall CMPS 5C Introduction to Programmingin C/C++ 119 45 no
CMPS 280S Seminar on Computer Systems 12 33 yes
CMPS 297B Individual Study 1 n/a no
CMPS 297C Individual Study 1 n/a no
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CMPS 299C Thesis Research 3 n/a no
Winter CMPS 297A Individual Study 1 n/a no
CMPS 297B Individual Study 1 n/a no
CMPS 299C Thesis Research 5 n/a no
Spring CMPS 111 Introduction to Operating Systems 28 64 no
CMPS 280S Seminar on Computer Systems 13 69 no
CMPS 296 Masters Project 1 n/a no
CMPS 297A Individual Study 1 n/a no
CMPS 297C Individual Study 1 n/a no
CMPS 299B Thesis Research 1 n/a no
CMPS 299C Thesis Research 3 n/a no

TEACHING 2011-12

Enrolled %Eval Retd Shared?

Fall CMPS 198 Independent Study or Research 1 n/a no
CMPS 280S Seminar on Computer Systems 20 40 yes
CMPS 296 Masters Project 1 n/a no
CMPS 297A Individual Study 1 n/a no
CMPS 297B Individual Study 1 n/a no
CMPS 299C Thesis Research 5 n/a no
Winter CMPS 229 Storage Systems 13 38 no
CMPS 297A Individual Study 2 n/a no
CMPS 299B Thesis Research 1 n/a no
CMPS 299C Thesis Research 5 n/a no
Spring CMPS 299C Thesis Research 1 n/a no
CMPS 5P  Introduction to Programming in Python 136 66 no
CMPS 280S Seminar on Computer Systems 19 47 no
CMPS 296 Masters Project 1 n/a no
CMPS 297A Individual Study 2 n/a no
CMPS 297B Individual Study 2 n/a no
CMPS 297C Individual Study 1 n/a no
CMPS 299C Thesis Research 5 n/a no
Summer CMPS 297A Individual Study 3 n/a no
CMPS 299 Thesis Research 1 n/a no

TEACHING 2012-13

Enrolled %Eval Retd Shared?

Fall CMPS 280S Seminar on Computer Systems 17 76 no
CMPS 297A Individual Study 1 n/a no
CMPS 297B Individual Study 2 n/a no
CMPS 299C Thesis Research 6 n/a no
Winter CMPS 297A Individual Study 2 n/a no
CMPS 297B Individual Study 3 n/a no
CMPS 297C Individual Study 2 n/a no
CMPS 299A Thesis Research 1 n/a no
CMPS 299C Thesis Research 5 n/a no
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Spring CMPS 280S Seminar on Computer Systems 14 71 no

CMPS 290X Cryptgraph/Security 7 43 no
CMPS 296 Masters Project 1 n/a no
CMPS 297A Individual Study 1 n/a no
CMPS 297B Individual Study 3 n/a no
CMPS 299B Thesis Research 1 n/a no
CMPS 299C Thesis Research 6 n/a no

TEACHING 2013-14

Enrolled %Eval Retd Shared?

Fall CMPS 105 Systems Programming 18 22 no
CMPS 280S Seminar on Computer Systems 13 23 yes
CMPS 297C Individual Study 1 n/a no
CMPS 299B Thesis Research 1 n/a no
CMPS 299C Thesis Research 5 n/a no
Summer CMPS 297 Independent Study or Research 1 n/a no
CMPS 297A Individual Study 1 n/a no

Winter CMPS 111 Introduction to Operating Systems 32 59 no

CMPS 297B Individual Study 1 n/a no
CMPS 297C Individual Study 1 n/a no
CMPS 299A Thesis Research 2 n/a no
CMPS 299B Thesis Research 1 n/a no
CMPS 299C Thesis Research 4 n/a no
EE 195 Senior Thesis Research 1 n/a no
Spring CMPS 280S Seminar Computer Systems 14 50 no
CMPS 297C Individual Study 1 n/a no
CMPS 299A Thesis Research 2 n/a no
CMPS 299C Thesis Research 5 n/a no

TEACHING 2014-15

Enrolled %Eval Retd Shared?

Fall CMPS 297C Individual Study 1 n/a no
CMPS 299B Thesis Research 1 n/a no
CMPS 299C Thesis Research 5 n/a no
Winter CMPS 111 Introduction to Operating Systems 42 69 no
CMPS 280S Seminar Computer Systems 11 45 yes
CMPS 297C Individual Study 1 n/a no
CMPS 299B Thesis Research 1 n/a no
CMPS 299C Thesis Research 5 n/a no
Spring CMPS 223 Advanced Computer Security 7 86 no
CMPS 195 Senior Thesis Research 1 n/a no
CMPS 280S Seminar Computer Systems 11 45 yes
CMPS 297B Individual Study 1 n/a no
CMPS 299B Thesis Research 1 n/a no
CMPS 299C Thesis Research 6 n/a no
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Summer CMPS
Fall CMPS
CMPS
CMPS
CMPS
CMPS
DANM
Winter CMPS
CMPS
CMPS
Spring CMPS
CMPS
CMPS
CMPS

Summer CMPE
CMPS
Fall CMPS
CMPS
Winter CMPS
CMPS
CMPS
Spring CMPE
CMPS
CMPS
CMPS

Summer CMPE

Fall

Winter CMPE
CMPE
CMPS
CMPS
CMPS
CMPS
CMPS

Spring CMPE
CMPE
CMPE
CMPE

299A
13H
13L
13L
280S
299C
297
111
280S
299C
198F
229
2808
299C

198
193
296
299C
111
280S
299C
297A
12B
12M
280S

198

194F
198F
280S
111
296
297A
297B
236
296
297A
297B

TEACHING 2015-16

Enrolled %EvalRetd  Shared?
Thesis Research 1 n/a no
Honors Introduction to Programming 40 68 no
Honors Introduction to Programming Laboratory 17 n/a no
Honors Introduction to Programming Laboratory 19 n/a no
Seminar Computer Systems 9 44 yes
Thesis Research n/a no
Independent Study 1 n/a no
Introduction to Operating Systems 77 34 no
Seminar Computer Systems 7 29 yes
Thesis Research 3 n/a no
Independent Study or Research 1 n/a no
Storage Systems 9 89 no
Seminar Computer Systems 14 64 yes
Thesis Research 4 n/a no

TEACHING 2016-17

Independent Study or Research

Field Study
Masters Project
Thesis Research

Introduction to Operating Systems

Seminar Computer Systems
Thesis Research
Individual Study

Introduction to Data Structures

Data Structures Laboratory
Seminar Computer Systems

Enrolled %Eval Retd Shared?

1 n/a no

1 n/a no

1 n/a no

2 n/a no
115 37 no
10 60 no
2 n/a no

1 n/a no
339 27 no
317 28 no
11 36 no

TEACHING 2017-18

Enrolled %Eval Retd Shared?

Individual Study or Research 1 n/a no
Medical Leave

Dangerous World 14 n/a no
Individual Study or Research 3 n/a no
Seminar Computer Systems 7 43 no
Introduction to Operating Systems 34 26 no
Masters Project 1 n/a no
Individual Study n/a no
Individual Study 1 n/a no
Understanding Cryptography 10 100 no
Masters Project 2 n/a no
Individual Study 4 n/a no
Individual Study 2 n/a no
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TEACHING 2018-19

Enrolled %Eval Retd Shared?

Summer CMPE 198 Individual Study or Research 1 n/a no
CMPS 299 Thesis Research 1 n/a no
Fall CMPE 280S Seminar Computer Systems 8 50 no
CMPE 297A Individual Study 2 n/a no
CMPE 297B Individual Study 2 n/a no
CMPE 299A Thesis Research 1 n/a no
CMPS 111 Introduction to Operating Systems 44 23 no
Winter CMPE 195 Senior Thesis 4 n/a no
CMPS 198 Individual Study or Research 1 n/a no
CMPS 297A Individual Study 2 n/a no
CMPS 297C Individual Study 1 n/a no
CMPS 299A Thesis Research 1 n/a no
Spring CMPS 280S Seminar Computer Systems 11 36 no
CMPE 296 Masters Project 1 n/a no
CMPE 297A Individual Study 1 n/a no
CMPE 297B Individual Study 1 n/a no
CMPE 299B Thesis Research 1 n/a no
CMPE 299C Thesis Research 1 n/a no
CMPS 111 Introduction to Operating Systems 154 23 no

TEACHING 2019-2020

Enrolled %Eval Retd Shared?

Fall CSE 13S  Computer Systems and C Programming 49 18 no
CSE 280S Seminar Computer Systems 11 27 no
Winter CSE 13S  Computer Systems and C Programming 90 11 no
CSE 280S Seminar Computer Systems 11 27 no
Spring CSE 234 Understanding Cryptography 23 52 no
CSE 280S Seminar Computer Systems 6 17 no

TEACHING 2020-2021

Enrolled %Eval Retd Shared?

Fall CSE 280S Seminar Comp Syst 6 n/a yes
CSE 290S Adv Topics:Comp Sys 6 50 no
CSE 299C Thesis Research 1 n/a no
Winter CSE 013S Comp Sys and C Prog 193 32 no
CSE 234  Understanding Crypto 16 56 yes
CSE 280S Seminar Comp Syst 11 9 yes
CSE 297A Individual Study 1 n/a no
CSE 299A Thesis Research 1 n/a no
CSE 299B Thesis Research 1 n/a no
CSE 299C Thesis Research 1 n/a no
Spring CSE 013S Comp Sys and C Prog 269 32 no
CSE 280S Seminar Comp Syst 12 8 yes
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Fall

Winter

Spring

Fall

Winter

Spring

Fall
Winter
Spring

CSE
CSE
CSE

CSE
CSE
CSE
CSE
CSE
CSE
CSE
CSE
CSE
CSE
CSE
CSE
CSE
CSE

CSE
CSE
CSE
CSE
CSE
CSE
CSE
CSE
CSE
CSE
CSE

CSE
CSE
CSE

297B
299A
299C

013S
2808
297A
299A
299C
013S
2808
297B
299A
299C
280S
297B
299B
299C

297B
299B
013S
280S
299B
299C
2808
297A
297C
299B
299C

299B
299B
299A

Individual Study
Thesis Research
Thesis Research

TEACHING 2021-2022

Comp Sys and C Prog
Seminar Comp Syst
Individual Study
Thesis Research
Thesis Research
Comp Sys and C Prog
Seminar Comp Syst
Individual Study
Thesis Research
Thesis Research
Seminar Comp Syst
Individual Study
Thesis Research
Thesis Research

TEACHING 2022-2023

Individual Study
Thesis Research
Comp Sys and C Prog
Seminar Comp Syst
Thesis Research
Thesis Research
Seminar Comp Syst
Individual Study
Individual Study
Thesis Research
Thesis Research

TEACHING 2023-2024
Thesis Research

Thesis Research
Thesis Research
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1
1
156
10
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Enrolled
2
1
1

/n/a no
/n/a no
n/a no
%Eval Retd Shared?
43 no
11 yes
n/a no
n/a no
n/a no
32 no
n/a yes
/n/a no
n/a no
n/a no
n/a yes
/n/a no
n/a no
n/a no
%Eval Retd  Shared?
n/a no
n/a no
27 no
n/a yes
n/a no
n/a no
25 yes
n/a no
n/a no
n/a no
n/a no
%Eval Retd Shared?
n/a no
n/a no
n/a no
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Mentoring and Advising

Advisor to Continuing Students

Degree Goal Year Entered Name

M.S. 2022 Eugene Chou
M.S. 2020 Sabrina Au
Ph.D. 2020 Kyle Fredrickson
Ph.D. 2018 Austen Barker
Ph.D. 2016 Oceane Bel
Ph.D. 2015 James Hughes
Ph.D. 2010 Michael M®Throw
Postdoctoral Scholars
Name Dates Relationship Degree Year Institution
Yasu Ohara 2011 Fall-2013 Fall Primary 2008 Keio University
SeJin Kwon 2016 Spring-2017 Winter  Primary 2012 Ajou University
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Doctor of Philosophy

Degree Year Name Relationship  Dissertation

2017 Joel Frank Primary Percival: A Reliable, Long-term, Distributed Storage Sys-
tem Free of Fixed-key Encryption

2017 Yan Li Primary ASCAR: Fully Autonomous Storage Contention Manage-
ment System

2016 Stephanie Jones Primary Techniques for Reducing Long-term Data Movement on
Shingled Magnetic Recording Drives

2016 Alexander Nelson Primary Software Signature Derivation From Sequential Digital
Forensic Analysis

2016 Christina Strong Primary Data Allocation Approaches for Optimizing Storage Sys-
tems

2015 Alexandra Holloway  Primary Design of a Data-Driven Micro-Display for Situation
Awareness in Bursty Environments

2015 D. J. Capelis Primary Integrating Security into Lower Layers after Their Design

2013 Aleatha Parker-Wood  Primary Improving File Management through Provenance and
Rich Metadata

2010 Deepavali Bhagwat Primary Deduplication for Large Scale Backup and Archival Stor-
age

2008 David Pease Primary Storage Tank: A Storage Area Network File System

2006 Lawrence You Primary Efficient Archival Data Storage

2005 Bo Hong Co-Advisor  File and Storage Systems for MEMS-Based Storage

2002 Ahmed Amer Primary Predictive Data Grouping using Successor Prediction

2002 Tsozen Yeh Primary Improving File System Performance with File Access Pre-
dictions

2000 Theodore Haining Primary Non-volatile Cache Management for Improving Write
Response Time with Rotating Magnetic Media

2000 Benjamin Reed Primary Using Network Attached Storage in a Secure Network
Distributed File System

2000 Randal Burns Primary Data Management in a Distributed File System for Stor-
age Area Networks

2000 Thomas Kroeger Primary Modeling File Access Patterns to Improve Caching Per-
formance

1992 Richard Golding Primary Weak-consistency Group Communication and Member-
ship
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Doctor of Philosophy Dissertation Reading Committee

Degree Year Name Relationship Advisor Institution
— Oceane Bel Advisor Prof. Darrell Long UCSC
— Devashish Purandare Member Prof. Ethan Miller ucsc
— James Hughes Member Prof. Darrell Long ucsc
2019 Judith Samson Member Prof. Bradley Smith ucsc
2019 Yuanjiang Ni Member Prof. Ethan Miller UCsC
2019 Sinjoni Mukhopadhyay Advisor Prof. Darrell Long UCSC
2019 James Byron Member Prof. Ethan Miller ucsc
2019 Daniel Bittman Member Prof. Ethan Miller uUCsC
2015 Rekha Pitchumani Member Prof. Ethan Miller UcCsC
2015 D.J. Capelis Member Prof. Darrell Long ucsc
2015 Alexandra Holloway Advisor Prof. Darrell Long UCSC
2016 Raja Haddad Président du jury Witold Litwin Université Paris—-Dauphine
2015 Rekha Pitchumani Member Prof. Ethan Miller uUCsC
2014 Yangwook Kang Member Prof. Ethan Miller ucsc
2014 Andrej Toli¢ Member Prof. Andrej Brodnik University of Ljubljana
2013 Hanafi Yakouben Membre dujury  Prof. Witold Litwin Université Paris—-Dauphine
2009 Karen Glocer Member Prof. Manfred Warmuth UCSC
2009 Kevin Greenan Member Prof. Ethan Miller ucsc
2009 Mark Storer Member Prof. Ethan Miller uUCsC
2007 Timothy Bisson Member Prof. Scott Brandt UCsC
2007 John Colby Member Prof. Geoffrey Pullum ucsc
2007 Dean Hildebrand Member Prof. Peter Honeyman University of Michigan
2006 Zachary Peterson Member Prof. Randal Burns Johns Hopkins University
2006 Feng Wang Member Prof. Scott Brandt ucsc
2006 Caixue Lin Member Prof. Scott Brandt UCsC
2005 Reiner Kraft Member Prof. Raymie Stata UcCsC
2005 Qin Xin Member Prof. Ethan Miller UCSC
2005 Scott Banachowski Member Prof. Scott Brandt UCSsC
2004 Ismail Ari Member Prof. Ethan Miller uUCsC
2004 Dmitrii Zagorodnov Member Prof. Keith Marzullo UCSD
2003 R. Kameshwari Member Prof. K. Gopinath IIS Bangalore
2003 Bradley Smith Member Prof. ].J. Garcia-Luna ucsc
2002 Brian Chess Member Prof. E Joel Ferguson UCSC
2002 Jyoti Raju Member Prof. ].J. Garcia-Luna ucsc
1999 Rodrigo Garcés Member Prof. ].J. Garcia-Luna ucsc
1999 Clay Shields Member Prof. ].J. Garcia-Luna ucsc
1998 Bruce Montague Member Prof. Charles M®Dowell UCSC
1996 Shree N. Murthy Member Prof. ].J. Garcia-Luna UCSC
1996 Eric Rosen Member Prof. Patrick Mantey UCSC
1995 Yuxia Zhang Member Prof. ].J. Garcia-Luna ucsc
1993 Daniel Edelson Member Prof. Ira Pohl ucsc
1993 Max Copperman Member Prof. Charles M°Dowell UCSC
Doctor of Philosophy Qualifying Committee
Year Name Relationship Advisor Institution
2020 Shreyas Kumar Member Prof. Darrell Long ucsc
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2020
2020
2018
2018
2018
2018
2018
2018
2018
2014
2012
2012
2012
2011
2008
2008
2008
2007
2007
2006
2005
2004
2003
2003
2003
2003
2003
2003
2002
2002
2001
2001
2000
2000
1999
1999
1998
1998
1998
1997
1997
1997
1997
1997
1996
1996
1996
1996
1996
1995
1995

Devashish Purandare
James Hughes
Judith Samson
Trevor Pesout
Yuanjing Ni

Sinjoni Mukhopadhyay
James Byron

Daniel Bittman
Oceane Bel

Preeti Gupta
Yangwook Kang
Rekha Pitchumani
Ian Adams

Avani Wildani
Neerja Bhatnagar
Kevin Greenan
Andrew Leung
Purvi Shah

Mark Storer

David Essary

Karen Glocer
Reiner Kraft

Scott Banachowski
Qin Xin

Lawrence You

Feng Wang

Dmitrii Zagorodnov
Bo Hong

Ismail Ari

Bradley Smith
Tsozen Yeh

Aman Shaikh

Brian Chess

Ahmed Amer
Srinivas Vutukury
Jyoti Raju

Marcelo Spohn

Gil Fuchs

Benjamin Reed
Thomas Kroeger
Thomas Clay Shields
Steven Carter

Brian Levine

Brian Chess
Lampros Kalampoukas
Hans-Peter Dommel
Fumiaki Kamiya
Dirk Coldeway
Bruce Montague
Theodore Haining
Shree N. Murthy

Chair
Chair
Member
Outside Member
Chair
Member
Chair
Chair
Member
Chair
Chair
Chair
Chair
Chair
Chair
Chair
Chair
Member
Chair
Member
Member
Chair
Chair
Chair
Member
Chair
Member
Member
Chair
Chair
Member
Member
Chair
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member

Prof. Ethan Miller
Prof. Darrell Long
Prof. Bradley Smith
Prof. Darrell Long
Prof. Ethan Miller
Prof. Darrell Long
Prof. Ethan Miller
Prof. Ethan Miller
Prof. Darrell Long
Prof. Ethan Miller
Prof. Ethan Miller
Prof. Ethan Miller
Prof. Ethan Miller
Prof. Ethan Miller
Prof. Ethan Miller
Prof. Ethan Miller
Prof. Ethan Miller

Prof. Jehan-Francois Paris

Prof. Ethan Miller
Prof. Ahmed Amer
Prof. Manfred Warmuth
Prof. Raymie Stata
Prof. Scott Brandt
Prof. Ethan Miller
Prof. Darrell Long
Prof. Scott Brandt
Prof. Keith Marzullo
Prof. Darrell Long
Prof. Ethan Miller
Prof. J.J. Garcia-Luna
Prof. Darrell Long
Prof. Anujan Varma
Prof. E Joel Ferguson
Prof. Darrell Long
Prof. J.J. Garcia-Luna
Prof. J.J. Garcia-Luna
Prof. J.J. Garcia-Luna
Prof. Robert Levinson
Prof. Darrell Long
Prof. Darrell Long
Prof. J.J. Garcia-Luna
Prof. Darrell Long
Prof. J.J. Garcia-Luna
Prof. E Joel Ferguson
Prof. J.J. Garcia-Luna
Prof. J.J. Garcia-Luna
Prof. Allen Van Gelder
Prof. Charles M°Dowell
Prof. Charles M“Dowell
Prof. Darrell Long
Prof. J.J. Garcia-Luna
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Jochen Behrens
Dimitrios Stiliadis
Chane Fullmer
Gil Fuchs

Tsozen Yeh
Thomas Shields
Steven Carter
Shree Murthy
Sage Weil
Richard Golding
Randal Burns
Max Copperman
Marcelo Spohn
Lawrence You
Kjell Post
Ignacio Solis
Ignacio Corderi
Gil Fuchs
Fumiaki Okushi
Eric Rosen

Dirk Coldewey
Dimitrios Stiliadis
David Pease
Chane Fullmer
Brian Levine

Bo Hong
Benjamin Reed
Aman Shaikh
Ahmed Amer

Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member

Prof. J.J. Garcia-Luna
Prof. Anujan Varma
Prof. J.J. Garcia-Luna
Prof. Robert Levinson
Prof. Darrell Long
Prof. J.J. Garcia-Luna
Prof. Darrell Long
Prof. J.J. Garcia-Luna
Prof. Scott Brandt
Prof. Darrell Long
Prof. Darrell Long
Prof. Charles M®Dowell
Prof. J.J. Garcia-Luna
Prof. Darrell Long
Prof. Allen Van Gelder
Prof. J.J. Garcia-Luna
Prof. Darrell Long
Prof. Robert Levinson
Prof. Allen Van Gelder
Prof. Patrick Mantey
Prof. Charles M®Dowell
Prof. J.J. Garcia-Luna
Prof. Darrell Long
Prof. J.J. Garcia-Luna
Prof. J.J. Garcia-Luna
Prof. Scott Brandt
Prof. Darrell Long
Prof. J.J. Garcia-Luna
Prof. Darrell Long

Ucsc
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Master of Science

Degree Year Name Relationship  Thesis

2015 Ignacio Corderi Primary RESAR: A System for a Two-Failure Tolerant, Self-
Adjusting Million Disk Storage Cluster

2014 Erik Steggall Primary Sleuthkit: XTAF extension

2014 Michael M¢Throw Primary Extended Metadata and File System Design: Designing
File Systems that Take Advantage of Rich Metadata

2013 Sonali Somyalipi Primary Impact of Differential Compression and Deduplication
on Genomic Data Storage

2012 Akhilesh Bhargav Malavalli  Primary Improved Measurement of Backup Reconstruction Per-
formance for a Deduplicated System

2010 Stephanie Jones Primary On-line Deduplication in a Log-Structured File System
for Primary Storage

2008 Rosie Wacha Primary Data Reliability Techniques for Specialized Storage En-
vironments

2007 Kristal Pollack Primary Quota Enforcement for High-Performance Distributed
Storage Systems

2005 Jeffrey Rybczynski Primary Active Workload Reshaping to Maximize Disk Energy
Conservation

2005 Jorg Meyer Primary Large Scale Multi-Type Inverted List Indexing

2004 Svetlana Kagan Primary Using Containers for Efficient Storage of Small Files in
the Deep Store Archival System

2004 Karl Brandt Primary Using Multiple Experts to Perform File Prediction

2003 Ian Brown Primary Upgrading NFS File Servers in a Live Environment

2003 Karen Glocer Primary The Utility of Fine-Grained Workload Characterizations

2002 Ying Lin Primary Power Conservation Strategies for MEMS-Based Storage
Devices

2002 Zachary Peterson Primary Data Placement for Copy-on-Write Using Virtual Conti-
guity

2000 Pu Yang Primary Modeling Probe Based Data Storage Devices

2000 A. David M®Nab Primary Extensible UNIX Access Control Lists

1999 John Colby Primary Error Correction for Incremental LR Parsers

1998 Tracey Sconyers Primary An Examination of Power Consumption in Wireless
Modems

1997 Randal Burns Primary Differential Compression: A Generalized Solution for Bi-
nary Files

1996 Thomas Kroeger Primary Predicting File System Actions From Reference Patterns

1994 David Schreiber Primary A Code Generator for the PowerPC 601

1994 Chane Fullmer Primary Implementation of Adaptive Flow Control Mechanism
to the Swift Redundant Distributed File Architecture

1993 Michelle Abram Primary Transparent Remote Procedure Calls

1993 Kulumani B. Sriram Primary A Study of the Reliability of Hosts on the Internet

1993 Cheng Tang Primary A Transport Mechanism for Supporting Multimedia
Traffic in ATM Networks

1992 William Osser Primary Automatic Process Selection for Load Balancing

1992 Carol Osterbrock Primary A Transport Level Protocol for Guaranteed Performance
in a Local Area Network

1991 Richard Golding Primary Accessing Replicated Data in a Large Scale Distributed
System
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Master of Science Thesis Reading Committee

Year Name Relationship  Advisor

2018 Isaak Cherdak Chair Prof. Ethan Miller

2018 Matthew Bryson Member Prof. Ethan Miller

2018 Oceane Bel Chair Prof. Darrell Long

2018 Austen Barker Chair Prof. Darrell Long

2017  Preeti Gupta Chair Prof. Darrell Long

2015 Xiaoyuan Lu Member Prof. Darrell Long

2015 Ignacio Corderi Chair Prof. Darrell Long

2011 Nathan Edel Member Prof. Ethan Miller

2010 Kiren Jin Member Prof. Ethan Miller

2004 Narayan Brooks Member Prof. Suresh Lodha

2003 David Pease Member Prof. Richard Hughey

2002 Reiner Kraft Member Prof. Raymie Stata

2002 Feng Wang Member Prof. Scott Brandt

2002  Alicia Szczurowska Member Prof. Scott Brandt

2000 Paul Caamano Member Prof. Charles M“Dowell

1999 Manosiz Bhattacharrya Member Prof. Charles M®Dowell

1998 Christina Parsa Member Prof. ].J. Garcia-Luna

1998 Jyoti Raju Member Prof. ].J. Garcia-Luna

1997 Bradley Smith Member Prof. ].J. Garcia-Luna

1997 Michael Allen Member Prof. Charles M®Dowell

1997  Bruce Sherrod Member Prof. David Helmbold

1996 Brian Levine Member Prof. ].J. Garcia-Luna

1996 Thomas Clay Shields Member Prof. ]J.J. Garcia-Luna

1996 Catherine Wilson Member Prof. Suresh Lodha

1995 Brian Chess Member Prof. E Joel Ferguson

1994 Shree N. Murthy Member Prof.].J. Garcia-Luna

1993 Theodore Haining Member Prof. Charles M®Dowell

1993 Rock Pfotenhauer Member Prof. Ira Pohl

1993 Richard Snyder Member Prof. Robert Levinson

1991 Matthew Breaden Member Prof. Tracy Larrabee

1990 Max Copperman Member Prof. Charles M Dowell

1990 Daniel Edelson Member Prof. Ira Pohl

1990 FrankJas Member Prof. Karl Schimpf

1989 James Kerr Member Prof. Allen Van Gelder
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Bachelor of Science

Degree Year Name

Relationship  Thesis

2019 Yash Gupta

2016 Daniel Bittman
2011 Sulimon Sattari
2001 Christopher Benson
1994 Sean Gilligan

1992 Nitin Ganatra

1991 Aaron Emigh

1989 Leland Wallace

Primary
Primary
Primary
Primary
Primary

Primary

Primary
Primary

Artifice: A Deniable Steganographic File System
Designing a Wait-free MPSC Queue

A Cross-Disciplinary Data Sharing and Querying Platform
for Earth Science Data

Peer-to-Peer File System using Weak Consistency Repli-
cation

MacMet: A Macintosh Program to Display Real-Time and
Historical Data from Meteorological Stations

Census: Collecting Host Information on a Wide Area Net-
work

The Swift Architecture: Anatomy of a Prototype

Font Extensions to the X-Fig Graphics Program
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