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Declaration of Dr. Michael Mitzenmacher
IPR2023-00865 (U.S. Patent No. 11,238,465)

I, Michael Mitzenmacher, Ph.D., make the following declaration under
penalty of perjury:

1. I have been retained as an expert witness for Consumeron, LLC
(“Consumeron”). I have personal knowledge of the facts stated in this Declaration
and can testify competently to those facts.

2. I summarize some of the relevant information regarding my CV
(Appendix A) as follows. I am currently employed as a Professor of Computer
Science at Harvard University. Specifically, I am the Thomas J. Watson, Sr.
Professor of Computer Science in the School of Engineering and Applied Sciences.
I joined the faculty of Harvard as an Assistant Professor in January 1999. 1 was
promoted to Associate Professor in 2002 and to Professor in 2005. In 2010, I began
a three-year term as Area Dean, which is essentially equivalent to what other schools
call Department Chair, of Computer Science, and held that position through June
2013. T also served as the Area Co-Chair for Computer Science from July 1, 2018,
to June 30, 2019. My work address 1s 150 Western Ave, Allston, MA 02134.

3. I received my undergraduate degree in Mathematics and Computer
Science from Harvard College in 1991. Ireceived a Certificate of Advanced Study
in Mathematics from Cambridge University in 1992. Ireceived a Ph.D. in Computer

Science from the University of California at Berkeley in 1996. From August 1996
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Declaration of Dr. Michael Mitzenmacher
IPR2023-00865 (U.S. Patent No. 11,238,465)

to January 1999, [ was employed as a Research Scientist at Digital Systems Research
Center.

4. I have published over 250 research papers in computer science
conferences and journals. My general area of research includes algorithms and data
structures, as well as the analysis of probabilistic processes. I am listed as an
inventor or co-inventor on 19 issued patents and am the co-author of a textbook,
entitled “Probability and Computing,” published by Cambridge University Press.

5. I have both done research in the area of electronic commerce, as well
as worked for companies related to electronic commerce. For example, I have
written papers regarding how the use of Groupon can affect ratings (such as Yelp
ratings) for businesses, on the issue of information asymmetry in pay-per-bid auction
sites, and on algorithms for finding statistically significant frequent item sets. Also,
as examples, I have served on the scientific advisory board for e-harmony, and
worked at companies such as ITA software (which was bought by Google and serves
as the basis for Google flights) and Adverplex/Cogolabs (which works in the space
of web and Internet advertising).

6. Much of my work involves issues relating to networking and
communications. [ regularly serve on program committees for conferences in
networking, algorithms, and communication. For example, I have served on the

program committee multiple times for the SIGCOMM conference, which is
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described on the conference homepage as follows: “SIGCOMM is the flagship
annual conference of the ACM Special Interest Group on Data Communication
(SIGCOMM) on the applications, technologies, architectures, and protocols for

computer communication.” https://sigcomm.org/events/sigcomm-conference.

Similarly, I have served several times on the Program Committee for NSDI, the
USENIX Symposium on Networked Systems Design and Implementation. I have
written papers on networking that have been published in the IEEE/ACM
Transactions on Computer Networking, the SIGCOMM conference, the INFOCOM
conference, and other major venues for networking research. My graduate course
entitled “Algorithms at the end of the wire” covers many subjects at the intersection
of networking and algorithms.

7. I have been retained as an expert witness for Consumeron in IPR2023-
00865 challenging U.S. Patent No. 11,238,465 (“the *465 Patent) (“the Challenged
Patent). I have personal knowledge of the facts stated herein and can testify
competently as to those facts. I have reviewed the Papers and Exhibits filed in the
IPRs in preparation for this declaration.

8. I have been asked to provide information and opinions regarding
patentability of the *465 Patent. Specifically, I provide my opinions herein regarding
the deficiencies of Instacart’s IPR petition. I understand that a petitioner in an IPR

has the burden of showing unpatentability by a preponderance of the evidence.
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Declaration of Dr. Michael Mitzenmacher
IPR2023-00865 (U.S. Patent No. 11,238,465)

I. APPLICABLE STANDARDS AND CONTROLLING PRINCIPLES

A. Claim Construction

0. I have been informed through counsel that during this inter partes
review proceeding (because this petition for inter partes review was filed after
November 13, 2018), claims terms should be given their “ordinary and customary
meaning as would be understood by a person of ordinary skill in the art in question
at the time of the invention.” I have further been informed that for determining the
meaning of a disputed claim term, it is appropriate to “look principally to the intrinsic
evidence of the record, examining the claim language itself, the written description,
and the prosecution history.” 1 further understand that extrinsic evidence is less
significant than the intrinsic record in determining the meaning of the claim
language.

10. I understand that the Patent Office will look to the specification and
prosecution history in construing a given claim term. I understand the Patent Office
will also sometimes look to other evidence, which I am informed is called “extrinsic”
evidence, including dictionary definitions, for how a person of ordinary skill in the
art would have understood a claim term. I also understand that a patent’s
“specification” includes all of the figures, discussion, and claims within the patent.

I understand that the “prosecution history” includes the statements made to and
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Declaration of Dr. Michael Mitzenmacher
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dialogue with the patent office in the course of obtaining the patent, and that the
prosecution history of any parent application can contain relevant information.

B.  Written Description

11. Ihave been informed that a claim is valid under the written description
requirement of 35 U.S.C. §112 when the descriptions in the patent show that the
applicant invented what is claimed. The patent applicant does not have to use any
particular form of disclosure to describe the subject matter claimed. Rather, the test
is whether the disclosure in the patent reasonably conveys to one skilled in the art
that the applicant had possession of the claimed subject matter as of the filing date
of the application. This test requires an objective inquiry into the specification from
the perspective of a person of ordinary skill in the art. I also have been informed
that the adequacy of the description of an invention depends on the nature of the
claims and the complexity of the technology. Given this perspective, in some
instances, a patent owner can rely on information that is well-known in the art to
satisfy written description.

C. Obviousness

12. I understand that an issued patent claim is invalid as obvious if it can
be shown that the differences between the patented subject matter 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. Relevant
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Declaration of Dr. Michael Mitzenmacher
IPR2023-00865 (U.S. Patent No. 11,238,465)

considerations include the level of ordinary skill in the art; the scope and content of
the prior art; differences between the prior art and the claims at issue; and the so-
called objective indicia, or secondary considerations, of nonobviousness.

13. I understand that in order to evaluate the obviousness of any claim of
the 465 Patent over a given prior art combination, I should analyze whether the prior
art references, included collectively in the combination, disclose each and every
element of the allegedly invalid claim as those references are read by the person of
ordinary skill in the art at the time of the invention. Then I am to determine whether
that combination makes the claims of the ’465 Patent obvious to the person of
ordinary skill in the art by a preponderance of the evidence, at the time of the
inventions. I understand that such preponderance of the evidence is satisfied if the
proposition is likely to be true than not true.

14. T understand that the obviousness inquiry requires that the prior art be
considered in its entirety.

15. I understand that even where all of the claim limitations are expressly
disclosed in the prior art references, there must be some showing that a person of
ordinary skill in the art would have been motivated to combine such prior art
references and that there would have been a reasonable expectation of successfully

achieving the claimed invention from such combination.

6
Patent Owner, Consumeron, LL.C - Ex. 2008, p. 7



Declaration of Dr. Michael Mitzenmacher
IPR2023-00865 (U.S. Patent No. 11,238,465)

16. Tunderstand in considering the obviousness of a claimed invention, one
should not view the invention and the prior art with the benefit of hindsight. It is for
that reason, I understand that obviousness is assessed by the person of ordinary skill
in the art at the time the invention was made. In this regard, I am informed and I
understand that the invention cannot be used as a guide to selecting and
understanding the prior art. I understand that the appropriate standard is to determine
whether a person of skill in the art would be motivated to combine references, not
whether they could.

17. 1 understand that obviousness cannot be predicated on what was
unknown at the time of the invention, even if the inherency of a certain feature is
later established. I understand that unknown properties of the prior art may not be
relied upon to provide the rationale for modifying or combining the prior art to reach
the claimed subject matter.

18. T understand that a reference may be said to teach away when a person
of ordinary skill, upon reading the reference, would be discouraged from following
the path set out in the reference, or would be led in a direction divergent from the
path that was taken by the applicant.

D.  Person of Ordinary Skill in the Art

19. I understand that the “person of ordinary skill in the art” (“POSITA”)

is a hypothetical person who is presumed to be familiar with the relevant scientific

7
Patent Owner, Consumeron, LL.C - Ex. 2008, p. 8



Declaration of Dr. Michael Mitzenmacher
IPR2023-00865 (U.S. Patent No. 11,238,465)

field and its literature at the time of the invention. This hypothetical person is also a
person of ordinary creativity capable of understanding the scientific principles
applicable to the pertinent field.

20. Tunderstand that the level of ordinary skill in the art may be determined
by reference to certain factors, including (1) the type of problems encountered in the
art, (2) prior art solutions to those problems, (3) the rapidity with which innovations
are made, (4) the sophistication of the technology, and (5) the educational level of
active workers in the field. I further understand that in a given case, every factor may
not be present, and one or more factors may predominate.

21. In general, I believe that one of skill in the art would be someone with
a background in electrical engineering, computer science, or a similar field, but
industry experience can make up for a lack of technical training, and more education
can make up for a lack of industry experience. I also tend to agree that the analysis
does not change based on the various levels of skill that have been proposed, such
as whether experience in electric commerce is required because electronic commerce
is a broad field with many applications, and even lay persons have multiple years of
experience working with platforms for electronic commerce. Throughout this
declaration, when I opine about a person having ordinary skill in the art “POSITA”

or POSITA, I do with respect to the definition.
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Declaration of Dr. Michael Mitzenmacher
IPR2023-00865 (U.S. Patent No. 11,238,465)

22. 1 also understand that Petitioner defined a POSITA as of August 2009
as “someone knowledgeable and familiar with the electronic commerce arts that are
pertinent to the 465 patent. That person would have a bachelor’s degree in electrical
engineering, computer engineering, computer science, or equivalent training, and
approximately two years of experience working in the field of electronic commerce.
Lack of work experience can be remedied by additional education, and vice versa.”
Pet. at 27. Although Petitioner’s definition of POSITA differs slightly, it is not
materially different from my definition set forth above.

23.  Moreover, under any definition, I have such education and knowledge
as of at least the August 2009 priority date of the 465 Patent. Therefore, I believe
that [ am qualified to opine on the subject matter of the 465 Patent and what a person
of ordinary skill in the art would have known as of the priority date.

II. OVERVIEW OF THE ’465 PATENT

24.  The traditional Internet shopping model involves a customer visiting a
merchant’s website, adding goods to a shopping cart, and purchasing the goods via
the website’s checkout page. The merchant processes the payment, fulfills the order,
and delivers the goods to the customer using its own employees or by contracting
with a delivery service like UPS® or FedEx®. ’465 Patent at 1:35-42.

25. The inventors of the 465 Patent identified several key problems with

this traditional Internet shopping model. For one, customers were wary of online
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shopping because goods advertised on a merchant’s website often did not accurately
depict the goods eventually delivered to the customer. ’465 Patent at 1:50-59.
Errand runners who “purchase[d] the wrong product” also created dissatisfied
customers who “lost significant time in acquiring the desired product.” Id. at 1:60-
2:3. The various reasons for delivery of the wrong product were common knowledge
at the time of the invention to POSITAs and laypersons alike. See generally, Exs.
2009 at 325 and 2010 at 91 (order pickers/assemblers identifying substitute items
that are unsatisfactory). A POSITA knows that sometimes the employees
responsible for fulfilling a traditional online order, “order pickers,” made mistakes.
Sometimes the merchant failed to update the photo on the website to reflect the
currently available inventory. = Sometimes merchants scammed customers.
Sometimes the desired product was out of stock:

The stock-outs that are common in supermarkets create problems and

additional costs in the order assembly. According to a recent study

(Corsten and Gruen, 2004), stock-out rates in supermarkets are around

8% worldwide. In electronic shopping, stock-outs are much more

visible to customers compared to supermarketshopping. In a

supermarket the seller do not usually know if a customer missed some

items because it was out of stock. In EGS the customer has identified

each item she wants to buy, and a missing item always needs some kind
of exceptional handling.

Ex. 2018 at 162.
26. In response to these problems, a POSITA would appreciate that the

inventors developed a Mobile Delivery Agent System (“MDAS”) that, in certain
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embodiments, enables a customer to give real-time feedback to an agent while the
agent shops on the customer’s behalf. ’465 Patent at 2:7-11. When a customer
wishes to make a remote acquisition, they initiate an ‘“acquisition request”
identifying one or more items. ’465 Patent at 5:63-66. That acquisition request is
transmitted to a server and then forwarded on to an agent, who visits a shopping
location and shops for the one or more items. /Id. at 5:67-6:12. While the agent is
shopping for the goods, the customer, in these particular scenarios, can inspect the
goods and give the agent “real-time feedback.” Id. at 7:31-8:4. Accordingly, if the
agent picked the wrong item off of the shelf—a common occurrence in the context
of “assemblers” or “order pickers,” who fulfilled traditional online orders—the
customer could tell the agent, in real-time, to shop for a different item. Id.

27.  Accordingly, as described with respect to Figure 3, the server sends a
customer-initiated “acquisition request” to an agent. ’465 Patent at 5:63-8:17,
FI1G.3. The agent travels to the store location (step 113), locates a product, and sends
an image of the product to the customer for real-time inspection (steps 116-117). If
the customer approves the inspected product, the agent purchases the product at (step
120). Id. at 7:13-65, Fig. 3. If the inspected product is not satisfactory for any
reason, the customer can reject the product and request additional shopping at the

current shopping location or elsewhere (steps 117-119). Id. at 7:34-63 (describing
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scenarios where the customer rejects the identified product and requests additional
shopping for a substitute product).

28. While the agent is shopping, they provide the customer with
information about substitute products, so that the customer is able to make an
“informed” decision about the product the agent ultimately purchases on the
customer’s behalf:

[T]here is seen to be a need in the art for a remote acquisition and

delivery system which provides a customer with detailed information
needed to make an informed purchase or acquisition.

Id. at 2:7-11 (emphasis added); see also id. at 7:31-35 (disclosing that the agent
transmits real-time data to the customer for inspection and approval for purchase via
the agent), 7:60-63 (disclosing that if additional shopping is requested “the delivery
agent will move to other similar products or may travel to another location in search
of a satisfactory product”).

29. During the acquisition process, the agent can scan a bar code or QR
code to “identify[] and communicat[e] information about the product of concern” to
the customer:

The customer is allowed to interact with the delivery agent to inspect

the product remotely using the digital image capture device and the

communication device. For instance, digital pictures or video can be

taken and used to communicate the product to the customer. On the

other hand, bar codes, QR (Quick Response) codes, image recognition

or near field communication can be used in identifying and
communicating information about the product of concern.
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’465 Patent at 2:46-54; see also id. at 7:50-54 (“The product data can be collected
by scanning a bar code associated with the product, or perhaps a QR code.”). The
specification provides that “[i]nformation regarding the product” includes “pictures,
bar codes, QR codes, video, instructions, recipes, specifications, ingredients, where
manufactures, etc.” Id. at 9:65-10:2.

III. OVERVIEW OF THE TECHNICAL FIELD AND ASSERTED
REFERENCES

A.  Traditional Internet Shopping

30. Before Consumeron’s invention, online shopping was limited to a basic
process where customers could buy goods through a seller’s website, and then have
them delivered. A company like Webvan, for example, would display still images
of products on its website, and customers could place an order and pay for them

using the ubiquitous checkout methodology:

Yo m ¢4 ow

13
Patent Owner, Consumeron, LL.C - Ex. 2008, p. 14



Declaration of Dr. Michael Mitzenmacher
IPR2023-00865 (U.S. Patent No. 11,238,465)

Ex. 2001 at 0:25-0:34 (screenshots from “Webvan Distribution Center” video

obtained at https://www.youtube.com/watch?v=0s66TTScS10). In fact, Walmart

(which is the listed applicant of Carr (see Carr at cover)) employs the same checkout

methodology, as shown below:

Step 1 T
Review your order & 1. Delivery from stora today, llam-12pm )

Select “Review or edit your substitution

preferences” to begin.

Go to your cart

g

2. Payment method

Ex. 2002 at 1; see also Carr at 9 48 (disclosing that a customer places an order and
“purchase([s] the items in a virtual shopping environment”).

31. Under this traditional approach, a customer places an order via the
seller’s website, and the seller’s web server processes the order and payment. In this
manner, a customer shops for and purchases goods directly from a seller via the
seller’s website with order assemblers simply collecting and placing in packages the

purchased goods for delivery.
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B. The Carr Reference

32. Tunderstand that Carr published from an application filed on November
20, 2014, roughly three years after the 465 Patent’s effective filing date of at least
October 11,2011. See Carr at Cover (22).

33. In my opinion, Carr describes the traditional checkout shopping model
as a customer places an order and “purchase[s] the items in a virtual shopping
environment” with a fulfillment system that assembles the customer’s order. Carr
at 9 48; see also id. at § 91. Specifically, with reference to figure 1 (I have
reproduced below), Carr discloses that a customer 26 visits a website (hosted on

server 24) and places an order for goods:

o
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ld. at Fig. 1; see also id. at 99 76, 83-85, 89, 91. The customer order is sent to store
20/fulfillment center 12, where assemblers gather the purchased goods and place
them in bins. Carr at 9 74, 87, 94.

34. Carr’s virtual shopping environment refers to Walmart’s ® website,
which enables customers to shop for and purchase goods. Carr at (71) (listing the
applicant as Wal-Mart Stores, Inc.), § 51 (explaining that “[a] customer purchasing
items from the store 20 for delivery . . . will typically view an internet webpage or
access an application or app corresponding to the store . . . the customer may have
an account with the store and may sign into the system”). If an ordered product is
out of stock, the server informs the customer about possible substitute items and
gives the opportunity to purchase one or more of them. Carr at 9 98, 101; see Ex.
2007 (“We’ll charge you the price of the substituted item(s). You will notice a
temporary authorization hold. This is the amount we authorize to cover . . .
replacements”). The assembler then receives notification of the substituted item
after they have been purchased, retrieves the item, and places it in the bin. Carr at
110. Thus, just as with traditional shopping methodologies, the customer places an
order and purchases the products (ordered or substituted) via a virtual shopping
environment (like Walmart’s) with assemblers simply gathering and placing in bins

the already purchased goods. See Carr at 9 47-48, 51.
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35. Unlike Carr’s virtual shopping environment, a POSITA would
understand that the MDAS, in certain embodiments, interacts with the customer to
send product information for inspection of the goods and approval to purchase in
response to receiving an acquisition request for an agent to shop for the goods and
purchase them upon receiving approval on the purchase. See *465 Patent at Fig. 3.

C. The Lauka Reference

36. I understand that Lauka issued from an application filed on June 24,
2016, close to five years after the ’465 Patent’s effective filing date of at least
October 11, 2011. See Lauka at Cover (22). I also understand that Petitioner relies
on Lauka for its alleged disclosure of using an order picker’s smartphone as an
imaging device and/or bar code scanner. See Pet. at 31 (citing Lauka at 3:11-18,
3:29-4:19).

IV. INMY OPINION, THE CHALLENGED CLAIMS ARE PATENTABLE
OVER THE CARR-LUAKA COMBINATIONS IN GROUNDS 1-5

37. Itis my opinion that Petitioner’s proposed grounds of invalidity fail for
several reasons.

38.  First, the primary references, Carr and Lauka, are not prior art to the
’465 Patent. As I discuss in detail below, it is my opinion that the Challenged Claims
are supported by U.S. Patent Appl. No. 13/270,848 (Ex. 1011, the “’848

Application”), which is the 465 Patent’s parent application.
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39. Second, Carr does not teach the “acquisition request” and “acquiring”
limitations when the correct construction of “acquisition request” is applied.

A. Inmy Opinion, Carr and Lauka are Not Prior Art Because the 848
Application Supports the Challenged Claims

40. As I discuss below, the 848 Application reasonably conveys to a
POSITA that the inventors had possession of the following claim limitations:

e Limitation [1.3] / [14.3]: “failing to locate an identified product

of the set of one or more goods / “determining that the identified
product is not available” (“failing to locate a product” and
“determining that a product is unavailable” limitations)); and

e Limitation [1.4] / [14.5-14.6]: “determining the information

from the bar or QR code, wherein the information includes at least
one image of the replacement product” / “electronically
transmitting information to the customer...including: obtaining a
bar code [or] QR code of a replacement product for the identified
product . . . sending to the customer the information determined
from the bar code or QR code . . . wherein the information
includes at least one image of the replacement product”
(collectively, hereinafter “obtaining and sending to the customer
the information determined from the bar code or QR code
including at least one image of the replacement product”

limitation).

’465 Patent at Claims 1 and 14.

18
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1. The ’848 Application Supports the “Failing to Locate a
Product” and “Determining That a Product is Unavailable”
Limitations

41. Thave been informed by counsel that the analysis for written description
support requires an examination of both the patent disclosure (i.e. the specification
and figures) and the state of the knowledge in the art at the time of the invention.

42. In my opinion, the 848 Application provides support for the “failing to
locate a product” and “determining that a product is unavailable” limitations because
it reasonably conveys to a POSITA that the inventors had possession of the claimed
subject matter by at least the filing of the 848 Application.

43. The 848 Application identified and resolved the long-felt problem of
online shoppers receiving the wrong or otherwise unsatisfactory products. See 848
Application at 99 5-6. A POSITA reading the application would have immediately
recognized the various reasons that online merchants would deliver the wrong or
unsatisfactory products. For example, products offered for sale on the website might
be out of stock, the website might show stale images of last year’s model, the website
might be running a scam, or the order picker might have made a mistake when
assembling the order. See generally, Exs. 2009 at 325 and 2010 at 91 (describing
out of stocks). A POSITA recognizes that the 848 Application disclosed a solution

to the wrong/unsatisfactory product problem in all of these scenarios.
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44. Reading the Petition and Dr. Houh’s declaration, Petitioner attempts to
manufacture a written description issue on the basis that one embodiment described
in the specification discloses that the agent actually finds and permits the customer
to inspect the product identified in the acquisition request. See Pet. at 18-20 (citing
"848 Application at FIG. 3); see also id. at 17-21; Ex. 1003 at 99 46-53. In my
opinion, that myopic view of the disclosure ignores the very problem the inventors
set out to solve and the undisputable fact that an agent will not always be able to
locate the exact product identified in an acquisition request.

a) The 848 Application Describes the “Failing to Locate
a Product” and “Determining That a Product is

Unavailable” Limitations in a Way Understandable to
a POSITA

45. A POSITA would appreciate that the 848 Application contemplates
scenarios wherein the agent identifies a replacement product because of
unavailability or misidentification of the requested product.

46. In particular, a POSITA reviewing the 848 Application would
understand that the inventors possessed identifying a replacement product when the
requested product could not be located. The 848 Application recognized the
problem of customers receiving wrong and unsatisfactory products. ’848
Application 9 5 (identifying the problem of errand runners “purchas[ing] the wrong
product” as it “creates the potential for a dissatisfied customer who has now also lost

significant time in acquiring the desired product.”). And the root causes for this
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problem were known at the time. Whether the customer received the wrong product
because it was out of stock or an order picker misidentified the desired item, the
specification need not spell out these well-known scenarios. Further, whatever the
underlying reason for the wrong product being identified, the 848 Application
resolves it with agents who provide detailed information about the identified product
and receive real time feedback about the product. ’848 Application at 9 6.
Accordingly, the disclosed solution ensures that the identified product is satisfactory
for purchase even if it is not the requested product. ’848 Application at 99 5-6.

47. A POSITA comes to the patent with the knowledge that desired
products may be out of stock and, consequently, that the agent will sometimes fail
to locate them. As was known in the art and plain real-world experience establish
that “stock-outs” were and remain a commonplace nuisance. See Ex. 2009 at 325;
Ex. 2010 at 91. And because stock-outs occurred regularly, order pickers or
assemblers were often faced with a problem: of whether to substitute the ordered
product for a different one or to assume that the customer would prefer nothing at
all. Ex. 2009 at 325 (explaining that an order assembler “could not make a judgment
for a customer as to whether that customer would like a close substitute or would
prefer to do without them.”). In making this judgment call, the assembler could
identify a substitute item (replacement product) that was potentially unsatisfactory

to the customer. Ex. 2010 at 91 (“Substitution for items out of stock is a problem
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online since the picker does not know what would satistfy the customer . . . .
substituting a different brand may [] result in dissatisfaction.”). This is precisely the
problem identified in the *848 Application. See 848 Application at 9 5.

48. Petitioner and Dr. Houh further confirm that a POISTA would
understand that when requested products are out-of-stock they are not available or
identifiable, consequently resulting in assemblers identifying replacements:

[A] POSITA would have recognized that, when an item (“an identified

product”) is out of stock, an order assembler would “fail/] to locate”
the item.

Pet. at 39; Ex. 1003 at 9 117 (testifying that a POSITA “would have recognized that,
when an item (“an identified product” [of the acquisition request] is out of stock, an
order assembler would “fail[] to locate” the item and thus scan the UPC of substitutes
for the unavailable good.”).

49. Accordingly, a POSITA reading the ’848 Application would
understand that the application operates in accordance with this common-sense
knowledge when remedying the issue of delivery personnel identifying another
product, which may not be to the customer’s satisfaction. See 848 Application at
99 5-6 (the disclosed solution ensures that the identified product is to the customer’s
satisfaction before purchase). As one concrete example, an agent upon receiving an
acquisition request travels to the shopping location to shop for the requested product

as identified in the acquisition request (e.g., Heinz Tomato Ketchup). ’848
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Application at 4 23. However, if the requested Heinz brand is out-of-stock, the agent
then makes a judgment call and identifies another ketchup product (for instance,
Heinz Organic) and conveys to the customer an image of that product for real-time
inspection, as in step 117. Id. at Fig. 3, 9 24.

50.  Although this is the wrong ketchup brand requested, if the replacement
product is satisfactory, the customer can approve the purchase via the agent, as in
step 120. 1d.; see also id. at 4 5-6. I understand that Dr. Houh, stated that although
this 1s the wrong brand, if it is to a customer’s satisfaction, the customer would
ultimately get the product desired. See Ex. 2011 (“Houh Tr. 17) at 58:20-59:12. If,
on the other hand, the product is unsatisfactory, the customer can reject that product
and request further shopping for a similar or satisfactory product, such as Hunt’s

Tomato Ketchup (i.e. another replacement product). Id. at § 24.! Accordingly, the

!'T understand that during the examiner interview of related U.S. Patent Appl. No.
17/585,779 (“the *779 application”), the examiner indicated that the Heinz ketchup
example “was operating in accordance with the invention.” Ex. 2012 at 7-8.
Nonetheless, to expedite prosecution, the applicant removed the “failing to locate”

language from the pending claims. /d.
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contemplated scenario describes the “failing to locate a product” and “determining
that a product is unavailable” limitations in a way understandable to a POSITA.

51. Furthermore, a POSITA would understand that to the extent that the
agent does not wish to make a judgment call, the 848 Application also provides that
the agent can notify the customer that the purchase cannot be completed. See *848
Application 9 25 (“If the customer is not qualified for the amount of the desired
purchase, or if the delivery agent cannot complete the transaction for any reason, the
customer is notified that the acquisition cannot be made as indicated at 122.”)
(emphasis added). In this scenario, the customer can request further shopping for a
replacement product without the agent identifying the replacement product absent
customer input. See id. at § 24 (“If the customer requests further shopping, the
delivery agent will move to other similar products or may travel to another location
in search of a satisfactory product.”). Hence, a POSITA would also appreciate that
this contemplated scenario lends further support for the limitations at issue.

52.  Petitioner’s assertion that product unavailability is not a reason that the
transaction cannot be completed is based on the incorrect belief that the requested
product is always identified before there is an indication that the agent cannot
complete the transaction. See Pet. at 19-20 (inspecting the product “before any
indication that the delivery agent cannot complete the transaction”). To the contrary,

the *848 Application discloses that “the customer may choose to terminate the
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acquisition services at any time,” which would include the disclosed circumstance
where the customer is observing the agent’s shopping in real-time and it becomes
evident that the requested item cannot be found. ’848 Application § 24, § 23
(disclosing a customer initiating real-time contact with the agent as the agent is
entering the shopping location); see also id. at § 25 (“[I]f the delivery agent cannot
complete the transaction for any reason, the customer is notified that the acquisition
cannot be made....”), 9 30 (disclosing that “the steps for the methods of remote
acquisition and delivery of goods described herein do not necessarily need to be in
the order in which they are presented above.). And because the customer is given
an opportunity to view the entire delivery service, including the agent’s progress to
the store and the “selected location,” the specification contemplates the customer
terminating the acquisition or requesting that the agent shop for a substitute product
before the agent identifies a product for inspection.

53. Petitioner’s other assertion, that there are numerous scenarios why a
transaction could not be completed (see Pet. at 21-22), ignores the context in which
the invention arises: to resolve the problem of wrong/unsatisfactory products being
delivered. In the context of the problem solved, a POSITA would envision that when
a requested product is unavailable, the agent can notify the customer and receive
instructions for a replacement product that is to the customer’s satisfaction, as the

"848 Application conveys.
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54. In view of the foregoing, the 848 Application as read in view of the
technological knowledge already in existence, conveys with reasonable certainty to
a POSITA that the agent would either identify a replacement product (for which the
remedial steps ensure it is to the customer’s satisfaction before purchasing) or notify
the customer that the transaction cannot be completed (for which the customer can
request further shopping for a satisfactory replacement product). Under either
scenario, it 1s my opinion that the application sufficiently supports the “failing to
locate a product” and “determining that a product is unavailable” limitations.

b)  Petitioner’s Arguments Are Divorced From the

Identified Problem, the Solution, and Existing
Knowledge As Understood by a POSITA

55. Petitioner’s allegation that the *848 Application assumes that the agent
will be able to find the product identified in an acquisition request lacks common
sense and ignores the knowledge of a POSITA. See Pet. at 18-20 (citing 848
Application at FIG. 3); see also Institution Decision at 7-8 (stating that the
application presumes that the agent “locates and identifies the [requested] product in
the first instance™).

56. In my opinion, given the 848 Application’s recognition of the fact that
wrong or unsatisfactory products were often delivered and the commonplace

experience that desired products are often out of stock, Petitioner’s allegation that
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the *848 Application assumes that the desired product would always be identified
defies common sense.

57.  Thus, although one embodiment contemplates that the agent locates the
product identified in the acquisition request, the fact remains that when the agent
arrives the product may be out of stock. ’848 Application at 9§ 23. Because the
“inventive contribution” was not directed to the various well-known circumstances
that would lead to the delivery of wrong or unsatisfactory products, but what to do
in the case that the inspected product is wrong or unsatisfactory, there is no
requirement that the specification spell out these well-known concepts in detail. A
POSITA would understand that the inventors did not purport to invent stock outages,
they invented a system capable of rectifying all cases where the lack of inspection
would have otherwise led to the delivery of the wrong or unsatisfactory product.
"848 Application at 9| 5-6.

58.  Accordingly, for example, if the customer’s requested product (e.g.,
Heinz Tomato Ketchup) is not available, traditional assemblers/order pickers were
faced with the judgment call to send a replacement product (e.g., Heinz Organic)
that substitution might not be satisfactory. Ex. 2010 at 91 (“Substitution for items
out of stock is a problem online since the picker does not know what would satisfy
the customer . . . . substituting a different brand may [] result in dissatisfaction.”)).

As such, a POSITA would appreciate that the 848 Application does not only
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contemplate the scenario of the identified product, as in Figure 3, being the requested
product but other scenarios in which it is another product yet the desired product if
to the customer’s satisfaction.

59. I understand that Dr. Houh agreed with this assertion. During cross-
examination, Dr. Houh testified that a POSITA would understand that the customer
receives their desired product even if it is different from the product requested. See

Houh Tr. 1 at 58:20-59:12.

60. Based on the above, it is my opinion that the 848 Application
reasonably conveys to those skilled in the art that the inventors had possession of the
claimed subject matter by at least the filing date of the *848 Application.

2. The 848 Application Supports the “Obtaining and Sending
to the Customer the Information Determined From the Bar

Code or QR Code Including at Least One Image of the
Replacement Product” Limitation

61. Inmy opinion, the 848 Application provides support for the “obtaining
and sending to the customer the information determined from the bar code or QR
code including at least one image of the replacement product” limitation.

62. The *848 Application discloses the limitation of “obtaining and sending
to the customer the information determined from the bar code or QR code including
at least one image of the replacement product.” ’848 Application at § 8 (describing

that “bar codes, QR (Quick Response) codes, image recognition or near field
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communication can be used in identifying and communicating information about
the product of concern™); see also id. at 9 23 (““On the other hand, the product data
can be collected by scanning a bar code associated with the product”) (emphasis
added), 9 30 (disclosing that bar codes and QR data “enable[e] a host of information
related to the product to be presented”) (emphasis added). The disclosure also
describes that “information regarding the product” includes “pictures, bar codes, QR
codes, video, [and] instructions.” /Id. at 9§ 29. Accordingly, the 848 Application
discloses scanning bar codes and QR codes to provide information about the product,
including product images, to the customer.

63. Tunderstand that Petitioner acknowledges some of these disclosures but
maintains that “the 848 Application does not contemplate the use of a bar or QR
code to retrieve image information from the bar or QR code.” Pet. at 24. But that is
exactly what the 848 Application discloses, i.e. scanning a bar code to collect
product data (’848 Application at 4 23) that includes “pictures” or “images” of the
product (id. at § 29) and presenting “information related to the product” to the
customer (id. at 4 &, 9 30).

64. In fact, the application describes that the image capture device includes
image recognition software that a POSITA understands is used to identify and scan

bar or QR codes to obtain images from links. /d. at q 8; Ex. 2013 at 1-2 (describing
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the use of image recognition software to retrieve electronic data such as images that
are linked to QR codes); see also Ex. 2014 at 427; Ex. 2015 at 1; Ex. 2016 at 62).

65. Tunderstand that Petitioner also suggests that the “at least one image of
the replacement product” cannot be a static image stored in a database because the
’465 Patent describes such images as “inadequate.” Pet. at 25. But the claims do
not require that the image be a “live” image taken in the store, they require
determining information about a product, including at least one image of the product,
from a bar code or QR code. Indeed, the fact that scanning the bar code causes an
image to be sent to a customer addresses the problem of incorrect pictures posted
online because the bar code ensures that the image sent to the customer is tied to the
product. ’848 Application at 9 6.

66. Moreover, contrary to Petitioner’s suggestion (Pet. at 25), the
specification describes that obtaining bar or QR codes of the identified product for
the customer achieves the invention’s goals of providing detailed information to the
customer. 848 Application at § 30 (“Certainly bar code and QR data may be
preferable due to associated accuracies, the ability to readily conduct simultaneous
price comparisons for the product via internet searching or links, and enabling a host
of information related to the product to be presented, e.g., nutritional or health
information, product ratings and the like.”), 4 6 (describing a need for “a remote

acquisition and delivery system which provides a customer with detailed
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information”). Similarly, during prosecution of the ’465 Patent application, the
applicant amended the then-pending claims to specify that the “information
determined from the bar or QR codes include at least one image of the identified
product” to highlight the goal of the invention:

To overcome these problems, the current invention requires that
information on an identified product for the set of one or more goods
be transmitted to the customer using a digital image capture device of
an agent. This goal is specifically achieved by obtaining a bar or QR
code of the identified product of a first set of one or more goods;
determining the information from the bar or QR code; and sending the
information for the customer to approve the purchase of the particular
product based on the information determined from the bar or QR code.
Claim 1 has been amended to specify that the information determined
from the bar or QR code includes at least one image of the identified
product.

Ex. 1002 at 63-64 (emphasis added).

67. Based on the above, it is my opinion that the 848 Application supports
the “obtaining and sending to the customer the information determined from the bar
or QR codes including at least one image of the replacement product” limitation.

B. In my Opinion, Carr Does Not Teach “Acquisition Request” and

“Acquiring” Under the Correct Construction (Independent
Claims)

68. 1 agree with Consumeron’s construction of the term “acquisition
request” as being “a request for an agent to shop for goods on a customer’s behalf,”

with “acquiring” covering the agent completing the transaction (purchasing) the

31
Patent Owner, Consumeron, LL.C - Ex. 2008, p. 32



Declaration of Dr. Michael Mitzenmacher
IPR2023-00865 (U.S. Patent No. 11,238,465)

goods. Ialso agreed with and opined on this construction in [IPR2022-01356, 01357,
-01358, and -01359.

69. Under this correct construction, Carr does not teach an “acquisition
request,” wherein the agent shops and completes the transaction for the goods
(purchases) during the “acquiring” step “upon receiving the approval of the
purchase.” ’465 Patent at Claims 1, 14.

1. Claim Construction: “Acquisition Request”

a) The Claim Language, Specification, and Extrinsic
Evidence Support Consumeron’s Construction of
“Acquisition Request”

70.  Inmy opinion, the claim language, specification, and extrinsic evidence
support Consumeron’s construction of “acquisition request” as meaning “a request
for an agent to shop for goods on a customer’s behalf.”

71.  Starting with the claims, the context of the words surrounding
“acquisition request” requires an agent shop for goods on behalf of the customer, as
the agent carries out the steps of “electronically transmitting information on a
replacement product,” including “obtaining” a bar or QR code, “determining the
information,” and “sending the information for the customer to approve the
purchase.” ’465 Patent at Claim 1; see also id. at Claim 14. Similarly, a POSITA
would understand that the term “acquiring,” considered in the context of the

surrounding claim language, requires the agent to purchase (i.e. complete a
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transaction for) the goods. See *465 Patent at Claims 1, 14 (reciting the customer
“approv[ing] the purchase” and the agent “receiving approval of the purchase”
during the step of “acquiring”).

72.  The specification confirms this usage of “acquisition request” and
“acquiring” in the context of an agent shopping for goods on behalf of a customer.
First and foremost, the specification explicitly ties the agent’s acquisition to the
shopping transaction necessary. See ’465 Patent at 8:18-21 (“If the customer is not

qualified for the amount of the desired purchase, or if the delivery agent cannot

complete the transaction for any reason, the customer is notified that the

acquisition cannot be made as indicated at 122.”) (emphasis added). Thus, per the

intrinsic record, the transaction is completed by the agent, not the customer (as
disclosed in Carr).

73.  Second, the claimed invention as disclosed in the specification
remedies the deficiencies in the “standard method by which customers purchase
goods remotely for delivery to a location of the customer’s choice,” (i.e. purchasing
goods online with agents just picking up and delivering goods) with its “method for
remote acquisition and delivery of goods.” Compare *465 Patent at 1:36-1:37 with
id. at Abstract

74.  Third, the specification uses the terms “shopping” and “acquisition” as

synonyms and does not suggest that the agent will do anything differently if it
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receives a “shopping request” rather than an “acquisition request.” ’465 Patent at
6:16-20. Instead, following the agent’s receipt of a ‘“‘shopping or acquisition

99 ¢¢

request,” “[t]he request for a particular product is sent to the selected delivery agent,
along with the desired shopping location.” ’465 Patent at 5:63-66. In turn, the agent
travels to the “shopping location” to shop for the requested product, if the product
identified by the agent is rejected, the customer can “request[] further shopping,
[and] the delivery agent will move to other similar products or may travel to another
location in search of a satisfactory product.” Id. at 7:13-63. Accordingly, whether
a shopping request or an acquisition request, the agent goes to the shopping location
and shops for goods on the customer’s behalf, they do not simply pick up already
purchased goods.

75.  Fourth, the “acquisition request” is covered by “acquisition services”
in which the agent shops for and purchases goods on behalf of the customer, and
which span from an agent receiving the request to purchasing the goods at the
shopping location. ’465 Patent at 5:63-8:4 (referring to “acquisition services” as
those spanning from steps 110-121 of FIG. 3). Excerpted Figure 3 (reproduced
below) depicts a few of the acquisition services, including the agent sending images
of the goods for real-time inspection by the customer who either approves the

purchase of the goods via the agent or rejects the purchase and requests further

shopping:

34
Patent Owner, Consumeron, LL.C - Ex. 2008, p. 35



Declaration of Dr. Michael Mitzenmacher
IPR2023-00865 (U.S. Patent No. 11,238,465)

X 117
REAL-TIME VIDEOD INSPECTION OF PRCDUCT f
% 118
119 INSTRUCTION SENT 1O DELIVERY AGENT J;?
\1 3 \ P I
CUSTOMER CUSTOMER L D
C Fiem A DI \li /\ gy i ; LX)
i’ 121 |
PURCHASE PRODUCT f

Id. at Fig. 3 (excerpted); see also id. at 7:31-8:4. Accordingly, to carry out the
acquisition services depicted in Figure 3, the agent shops for and purchases the goods
on behalf of the customer.

76. In regards to the specification’s “purchase or otherwise acquire”
passage, the extrinsic evidence is particularly helpful: it lists various ways to acquire
goods while ultimately confirming that there must be some “transaction” that
transfers possession from the original owner to the new one. Ex. 2004 (defining
“acquire” as “to come into possession of, whether directly or indirectly, through sale,
trade, exchange or other transaction”) (emphasis added); see also Ex. 2005
(defining “transaction” as an “act of buying or selling something.””). Here, Exhibit
2004 accurately depicts the use of “acquiring” in the context of the language of the
claims as the agent completes the transaction through a purchase when the customer
“approve[s] the purchase” and the agent “receiv[es] the approval of purchase.” 465

Patent at Claim 1. Petitioner complains that Exhibit 2004’s definition is “not useful”
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because it is found in a portion of the U.S. Code relating to “forest resources” but
does not dispute its accuracy. Paper 7 (“Petitioner’s Prelim. Reply”) at 7. Moreover,
[ understand that Dr. Houh testified that in the context of commerce, and particularly
in the context of goods labeled with a QR code, “acquiring” requires a transaction
such as through a purchase. See Houh Tr. 1 at 8:15-9:10, 10:4-16.

77.  Accordingly, a POSITA understands that in fulfilling the “acquisition
request” and “acquiring” steps, the agent shop for and purchases the goods the goods
on behalf of the customer.

b)  The Board’s Preliminary Findings Are Based on the
Alternative  Pre-Purchase = Embodiment Which

Contradicts the Language of the Claims and Removes
Limitations From the Claims

78.  Counsel has informed me that a construction that covers an alternative
embodiment which contradicts the claim language is improper. An alternative
embodiment is one that is different than the other embodiments described in the
patent specification.

79. In my opinion, the Board’s preliminary findings that ‘“acquisition

request” covers the simple pick up of goods are based on the alternative pre-purchase
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embodiment? that contradicts the language of the claims and effectively removes
limitations from the claims. Institution Decision at 10; see also id. at 13-14.

80.  First, construing the claims to encompass the alternative pre-purchase
embodiment contradicts the language of the claims. The specification discloses an
alternative pre-purchase embodiment, wherein the customer pre-purchases the goods
and the agent only provides pick-up and delivery services, excluding acquisition
services. Compare *465 Patent at 8:25-34 (describing the alternative pre-purchased
embodiment in which “the customer has the option of paying the retailer or seller
directly, in which case the customer will only be billed for the pick-up and delivery
services provided”); with id. at 5:63-8:4 (describing the “acquisition services as

those spanning from steps 110-121 of Figure 3).

2 In the pre-purchase embodiment, the customer pre-purchases the goods instead of
the agent purchasing the goods upon customer inspection of the goods and approving
the purchase of the inspected goods. Compare *465 Patent at 7:31-67 & FIG. 3 (the
agent purchases the product (step 121 of Figure 3) upon customer inspection and
approval to purchase (steps 117-120 of Figure 3)) with id. at 8:25-33 (emphasis
added) (“Alternatively, the customer has the option of paying the retailer or seller
directly . . . . if pre-purchased by the customer, the agent obtains a receipt showing

proof of pre-payment) (emphasis added).
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81.  Accordingly, in this embodiment, a POSITA would understand that the
agent picks up and delivers the pre-purchased goods without acquiring them.
Indeed, as Dr. Houh admits, the specification does not use the term acquire or
acquisition to describe the “pick-up and delivery” services the agent can perform
when “the acquisition cannot be made.” Ex. 2017 (“Houh Tr. 2”)* at 110:1-110:21.
And as Dr. Houh further acknowledged that the 465 Patent describes “acquisition
services” as a service other than “pick-up and delivery services.” Id. at 101:21-
102:14 (identifying ‘“‘acquisition services” as a service other than “pick-up and
delivery services™). In that case, the customer is not charged for acquisition services,
the agent does not acquire the goods.

82.  Further disclosures through the specification confirm this conclusion.
For example, the specification describes acquisition services to include the acts of
traveling to a shopping location, obtaining and sending images of the goods to the
customer, receiving customer approval for the purchase, and then purchasing the
goods via the agent. ’465 Patent at 5:63-8:4 (depicting the acquisition service steps).

The claims read on the acquisition services embodiment. For instance, the claims

3 Dr. Houh’s deposition is in relation to the *835 Patent, which is the parent of the

’465 Patent and shares the same specification and “acquisition request” claim term.
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require the customer to “approve the purchase” after receiving from the agent images
of the goods, and “upon receiving approval on purchase,” the agent acquires the
goods by completing the necessary purchase transaction. See id. at Claim 1.

83. A POSITA understands that the specification’s “shared-pick up events”
and “purchase or otherwise acquire” fall within these acquisition services of
shopping for goods, they do not otherwise indicate the fulfillment of an acquisition
request without the need for shopping as the Board stated at institution. See
Institution Decision at 10-11. The “shared pick-up event” passage relates to an agent
performing acquisition services by shopping for goods on behalf of two or more
customers.

[A]ny additional customer that selects the same agent will also send an

acquisition request to system 10, wherein the agent will electronically

transfer an image, either in still or video form, of the requested goods .
.. In the same manner as described with respect to the first customer.”

’465 Patent at 6:59-67 (emphasis added). That is, in a shared pick-up event the agent
fulfills the acquisition requests of two or more customers by shopping for goods on
their behalf. Likewise, the agent “purchase[s] or otherwise acquire[s]” goods when
she completes whatever transaction is necessary to acquire the goods, whether that
is a purchase (as recited in the Challenged Claims) or some other transaction, such

as a trade or exchange. Ex. 2004.

84.  Given the foregoing, a POSITA recognizes that the Challenged Claims

recite an agent carrying out an ‘“acquisition request” by performing various
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acquisition services (including shopping for and purchasing goods that the customer
has approved) and are not broad enough to encompass embodiments that do not
involve the agent acquiring, or completing the transaction, on the customer’s behalf,
such as picking up and delivering pre-purchased goods.

85. Second, an interpretation covering the alternative pre-purchase
embodiment also effectively removes limitations from the claims. The Challenged
Claims require that upon receiving an image of the product (1) a customer approves
the purchase, and (2) the agent receives the approval of the purchase. ’465 Patent at
Claims 1, 14. To construe “acquisition request” to broadly encompass a customer’s
pre-purchase of goods for which an agent merely picks up the goods would remove
the purchase limitations from the claims, as it would make them optional or
potentially non-existent. Indeed, in this alternative, the agent simply renders a
receipt showing proof of pre-payment by the customer. See 465 Patent at 8:31-33.
As such, if the customer already pre-purchased the product, a customer would not
“approve the purchase” only after receiving an image of the product from the image
capture device, and there is no need for the agent to “receiv[e] the approval of the
purchase” to thereby complete the transaction as the customer has already done so

through their pre-purchase. See *465 Patent at Claims 1, 14.
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86. Based on the foregoing reasons, it is my opinion that the alternative pre-
purchase embodiment broadly covering an agent’s pick up of goods contradicts the

claim language and removes limitations.

87. In sum, I agree with Consumeron’s construction of an ‘“acquisition
request” as meaning “a request for an agent to shop for goods on a customer’s
behalf.”

2. Carr Does Not Teach or Suggest the “Acquisition Request”

and “Acquiring” Limitations When the Appropriate
Construction is Applied

88. In my opinion, when the appropriate construction is applied, an
“acquisition request” details an agent shopping for goods on the customer’s behalf,
with “acquiring” encompassing the agent completing the transaction for the goods
(purchasing the goods). Carr’s customer’s online order, which is a transaction
completed between a seller (Walmart)* and the customer, does not involve an
assembler shopping and completing the transaction for the goods on the customer’s

behalf. See Pet. at 42-44 (For the “acquisition request” and “acquiring” limitations,

* As discussed above in Section IV.B, Carr’s applicant is “Wal-Mart Stores, Inc.”

Carr at Cover (71).
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Petitioner relies on Carr’s customer order and an assembler adding the goods to the
order, respectively).

89.  This customer order is not an “acquisition request” for an assembler to
shop for goods on the customer’s behalf because the transaction is complete between
the customer and the seller’s (Walmart’s) virtual shopping environment. The online
customer order in Carr, like in other traditional Internet shopping models , represents
the transaction necessary to transfer possession of the goods from the seller to the
customer. See Carr at 4 48 (disclosing that the customer places an order and
purchases items via the virtual shopping environment), § 51 (describing “[a]
customer purchasing items from the store 20 . . . will typically view an internet
webpage or access an application or app corresponding to the store.”) (emphasis
added), 9 118 (disclosing that the processing device handles the purchase transaction
with a customer). The customer’s placed order is then sent to the store/order
fulfillment system where assemblers simply retrieve and place in bins the already
purchased goods. See id. at 49 53, 54, 74.

90. A similar process applies for substituted goods, with the only addition
being that the order fulfillment system modifies the customer order to include the
substituted good. See id. at § 101; see also id. at Y 98, 110. For instance, in the
event that the ordered good is out of stock, Carr offers a similar item as a substitute

and will charge the customer the price of the substituted item, which is covered by a
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temporary authorization hold that accounts for replacements. See id. at 4 107-110;
Ex. 2007. Upon customer selection of the substituted good, the order fulfillment
system modifies the customer order to include the substituted item. Carr at § 101.

91. Because a customer order in Carr is no more than an offer for and
payment of the goods over the seller’s website, the customer completes the
transaction, not Carr’s assemblers. Accordingly, Carr’s assemblers do not receive
notifications of the “approval of the purchase” prompting them to complete the
transaction (purchase the goods) during the “acquiring” step, as a required by the
Challenged Claims. See Section [V.B.1.a, above (I explain that, in the context of an
agent shopping for goods on behalf of a customer, the term “acquiring” entails
completing the transaction); see also Ex. 2004 (the term “acquire” means “to come
into possession of, whether directly or indirectly, through sale, trade, exchange, or
other transaction.”).

92.  Rather, Carr’s assemblers simply receive a list of the ordered or
substituted (alternative) goods prompting them to gather the goods and place them
in bins, nothing more:

In general, the second server 28 provides a list of the goods in the order,

as well as the selected pick-up time to one or more employees of the

store 20 (assemblers). The assemblers gather the goods and place the

goods in a bin or bins such that the order can be provided to or adjacent

to the customer's motor vehicle.

Carr at 9| 74; see also id. at 49 87, 94.
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Once a chosen alternative good is sent back to the assembler, the
assembler retrieves the substitute good and places the substitute good
in the bin.

Id. at 4 110. An assembler simply receiving a list to then gather goods does not
amount to acquiring (i.e. completing the purchase transaction).

93.  Carr’s disclosure of “an assembler includ[ing] the alternative good in a
customer order” (Carr at § 101) amounts to the same conclusion. Pet. at 43-44 (citing
Carr at 4 101). Here too, the assembler simply receives communication on the
alternative good to then add it to the customer order (id.), they do not receive the
approval for the purchase to thereby complete the purchase transaction.
Significantly, on cross-examination, I understand that Dr. Houh omitted the

(3

“purchase” language from the “upon receiving approval of the purchase” term.
Houh Tr. 1 at 29:5-12, 30:9-16, 32:20-33:13. This omission should be taken for
what it is: there is no concept in Carr of an assembler receiving approval on the
purchase. As discussed above, the transaction is completed between the customer
and seller, as the seller’s processing device “handles the purchase transaction with a
customer.” Carr at 9 118; see, e.g., id. at 947, 48, 51, 118. As such, the assembler
only receives what alternative good to add to the order, not the approval for purchase
prompting them to complete the transaction for the good. Significantly, I understand

that Dr. Houh agrees that the customer completes the transaction for the goods, not

the assembler. See Houh Tr. 1 at 37:12-38:21.
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94.  Given that the customer purchases the goods via a seller’s website, the
customer order is not an “acquisition request” for an assembler to shop for goods on
behalf of the customer, and an assembler gathering/adding goods to a customer order
is not “acquiring” which entails completing the transaction upon “receiving approval
of the purchase.” Therefore, Carr’s disclosure of “receiving a customer order” and
an assembler simply adding goods to the order does not teach or suggest the claimed
“acquisition request” and “acquiring” limitations.

V. CONCLUSION

95. In view of the foregoing, it is my opinion that Consumeron’s
Challenged Claims are patentable.

96. Ideclare that all statements made herein of my own knowledge are true
and that all statements made on information and belief are believed to be true, and
that these statements were made with knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under section 1001
of Title 18 of the United States Code.

Executed on the 26 day of February, 2024 in Lexington, MA.

G e

Michael Mitzenmacher, Ph.D.
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Research
Interests

Education

Employment

Funding

Michael Mitzenmacher
michaelm@eecs.harvard.edu
33 Cary Avenue, Lexington MA 02421
617-496-7172

Design and Analysis of Algorithms; Networks and Data Transmission; Information Theory.

UNIVERSITY OF CALIFORNIA AT BERKELEY, Berkeley, CA

Ph.D. in Computer Science awarded December, 1996.

Dissertation: The Power of Two Choices in Randomized Load Balancing.
Advisor: Alistair Sinclair. GPA: 4.0/4.0

CAMBRIDGE UNIVERSITY, Cambridge, England
Attended as one of ten recipients of the Churchill Fellowship.
Cambridge C.A.S. in Mathematics with highest distinction awarded June 1992.

HARVARD COLLEGE, Cambridge, MA
B.A. in Mathematics with Computer Science, summa cum laude, awarded June 1991.

HARVARD UNIVERSITY, Cambridge, MA Spring 1999-present

Assistant professor (from Jan. 1999 -July 2002), Associate professor (from July
2002-January 2005), Professor (from Jan. 2005-present), Area Dean for Computer
Science (from July 2010-June 2013), Area Co-Chair for Computer Science (from
July 2018-June 2019).

Teach undergraduate courses including “Introduction to algorithms and data structures”
and graduate courses covering topics in randomized algorithms, algorithms for networks,
compression, coding, cryptography, and information retrieval.

DIGITAL SYSTEMS RESEARCH CENTER, Palo Alto, CA Fall 1996- Winter 1998
Research scientist. Projects included work on information retrieval on the Web, era-
sure codes, error-correcting codes, on-line algorithms, and load balancing. Co-inventor for
twelve submitted patents.

SANTA CLARA UNIVERSITY, Santa Clara, CA Spring 1997
Guest professor for the undergraduate class “Introduction to Algorithms.”

Consultant: I consult on intellectual property issues as an expert witness and in other
capacities. As an expert witness, I have testified in multiple trials. I have also consulted for
several technology companies and research laboratories, including Adverplex (Cogolabs),
Akamai, AT&T, Digital Fountain, eHarmony, Fluent Mobile (Fiksu), Google, Huawei, ITA
Software, JobSync, Microsoft, Mitsubishi Research Laboratories, Weta Digital, and Yahoo.

NSF CCF-2101140: AF: Small: Algorithms and Data Structures with Predictions. PI:
Michael Mitzenmacher. Total grant: $400,000. 7/21-6/24.

NSF CNS-2107078: CNS Core: Medium: Approximation and Randomization in the Pro-
grammable Data Plane. co-PIs: Minlan Yu. Total grant: $1,2000,000. 7/21-6/25.

NSF DMS-2023528: Foundations of Data Science Institute (Harvard University). 9/20-
8/25.
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NSF CCF-1563710: CIF: NeTS: Medium: Collaborative Research: Unifying Data Synchro-
nization. co-PIs: David Starobinksi, Ari Trachtenberg. Total grant: $400,000. 7/16-6/20.

NSF CCF-1535705: AitF: FULL: Collaborative Research: Better Hashing for Applications:
From Nuts & Bolts to Asymptotics. co-PIs: David Andersen. Total grant: $250,000. 9/15-
8/19.

NSF CCF-1320231: AF: Small: Data Synchronization : Theory, Algorithms, and Practice
PI: Michael Mitzenmacher. Total grant: $399,370. 9/13-8/16.

NSF CNS-1228598: TWC: Medium: Collaborative: Privacy-Preserving Distributed Stor-
age and Computation. co-PIs: Michael Goodrich, Roberto Tamassia. Total grant: $400,000.
8/12-8/16.

NSF 115-0964473: HCC: Medium: Collaborative Research: Data-Parallel Hash Tables:
Theory, Practice and Applications. co-PIs: Nina Amenta. Total grant: $171,095. 8/10-
7/13.

NSF CCF-0915922: AF : Small : The Theory and Practice of Hash-Based Algorithms and
Data Structures. PI: Michael Mitzenmacher. Total grant: $441,956. 8/09-7/12.

NSF CNS-0721491: NeTS FIND: A Network-Wide Hashing Infrastructure for Monitoring
and Measurement. PI: Michael Mitzenmacher. Total grant: $330,000. 9/07-8/10.

NSF CCF-0634923: Towards a Basic Understanding of Channels with Synchronization
Errors. PI: Michael Mitzenmacher. Total grant: $200,000. 9/06-8/09.

NSF CCR~0121154: ITR/SY Algorithmic Issues in Large Scale Dynamic Networks. co-Pls:
Eli Upfal, Brown. Subcontract to Harvard. Total grant: $502,000. 9/01-8/06.

NSF CCR-0118701: Low Density Parity Check Codes for Channels with Memory. co-Pls:
Alek Kavcic. Total grant: $510,000. 9/01-8/04.

NSF CCR-9983832: Dynamic Processes and Network Algorithms (CAREER). $200,000.
7/00-6/04.

Dean’s Competitive Fund for Promising Scholarship. 2018. $49,333.

Google University Research Program. 8/13-8/14. PIs: Eddie Kohler and Michael Mitzen-
macher $56,000.

Google University Research Program. 12/11-12/12. $25,000.
Yahoo! University Research Program. 7/11-6/12. $10,000.
Google University Research Program. 12/09-12/10. $60,000.
Yahoo! University Research Program. 9/09-8/10. $10,000.
Google University Research Program. 8/08-7/09. $75,000.
Yahoo! University Research Program. 9/07-8/08. $25,000.

Yahoo! University Research Program. 9/06-8/07. $50,000.
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Cisco University Research Program. 8/08-7/09. $80,000.
Cisco University Research Program. 8/07-7/08. $83,000.
Cisco University Research Program. 8/06-7/07. $80,000.
Cisco University Research Program. 8/05-7/06. $72,000.
Alfred P. Sloan Research Fellowship. $40,000. Awarded in 2000.
IBM Faculty Research Grant. $10,000 Awarded in 2005.
IBM Faculty Research Grant. $10,000 Awarded in 2003.

Mitsubishi Electronic Research Laboratory. $10,000 for undergraduate research projects.
Awarded in 2002.

Honors ACM Paris Kanellakis Theory and Practice Award (2020)
IEEE Fellow (2020)
IEEE Senior Member (2018)
ACM Fellow (2014)
ACM Symposium on Parallelism in Algorithms and Architectures Best Paper Award (2014)
World Wide Web Conference Best Paper Award (2014)
Royal Academy of Engineering Distinguished Visiting Fellowship (2010)
ACM SIGCOMM Test of Time Paper Award (2009)
IEEE Information Theory Society Best Paper Award (2002)
Alfred P. Sloan Research Fellowship (2000)
Sakrison Award (for Ph.D. thesis at Berkeley) (1997)
NDSEG Graduate Fellowship (1992-95)
NSF Graduate Fellowship Winner (1991)
Churchill Fellowship (1991-92)
Hoopes Prize (for senior thesis at Harvard) (1991)
Phi Beta Kappa (1990)
Harvard Distinction in Teaching Award (1990)
Goldwater Fellowship (1989-91)

Professional Editorships and Boards:

Activities Advisory Board, Hariri Institute at Boston University (2018-2021)
Editorial Board, Leibniz International Proceedings in Informatics (2009-2019)
Editorial Board, Communications of the ACM (2013-2018)
Science Board, Santa Fe Institute (2013-2019)
Guest Editor, STAM Journal of Computing special issue for STOC 2009
STAM Journal on Computing, Editor (2006-2010)
Internet Mathematics, Managing Editor
Guest Editor, Theory of Computing System special issue for SPAA 2002
Journal of Interconnection Networks, Editor

Organizing Committees:

Sublinear Algorithms Workshop Organizing Committee, FODSI (2022)
Algorithms with Predictions Workshop Organizing Committee, STOC (2022)
Machine Learning for Algorithms Workshop Organizing Committee, FODSI (2021)
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SIGACT Chair (2015-2018)

Dagstuhl Seminar: Theory and Applications of Hashing (2017)

EADS Summer School on Hashing: Theory and Applications (2014)

ICERM Workshop on Stochastic Graph Models (2014)

WAW 2013 Organizing Committee

SIGACT Vice-Chair (2009-2012)

General Chair, STOC (2010)

Workshop on Randomized Algorithms and Random Graphs (2010)

DARPA Information Science and Technology Study Groups (2007-2008)

SIGACT Committee for the Advancement of Theoretical Computer Science (2005-2008)
MSRI Workshop on Models of Real-World Random Networks (2005)

FOCS 2003 Local Arrangements Chair

Second Workshop on Randomized Algorithms and Random Graphs (2003)

Workshop on Algorithms and Models for the Web Graph (2002)

First Workshop on Randomized Algorithms and Random Graphs (2002)

DIMACS Workshop on Quality of Service Issues in the Internet (2001)

BU/NSF Workshop on Internet Measurement, Instrumentation, and Characterization (1999)
FOCS 1998 Local Arrangements Chair

Program Committees:

NSDI 2025 Program Committee

WADS 2023 Program Committee

ACM CoNEXT 2023 Program Committee
NeurIPS 2022 Program Committee

ACM CoNEXT 2022 Program Committee
ICML 2022 Program Committee
SIGCOMM 2022 Program Committee
NeurIPS 2021 Program Committee

ICML 2021 Program Committee

ACDA 2021 Program Committee

ICLR 2021 Program Committee

APoCS 2021 Program Committee

ACM CoNEXT 2020 Program Committee
NeurIPS 2020 Program Committee

ICML 2020 Program Committee

APoCS 2020 Program Committee
NeurIPS 2019 Program Committee
SIGCOMM 2019 Program Committee
SOSA 2019 Program Committee (Co-Chair)
ACM CoNEXT 2018 Program Committee
ANALCO 2018 Program Committee
SIGCOMM 2017 Program Committee
NSDI 2017 Program Committee

ACM CoNEXT 2016 Program Committee
SIGCOMM 2016 Program Committee
ALENEX 2016 Program Committee (Co-Chair)
ICALP 2016 Program Committee (Track C PC Chair)
ACM CoNEXT 2015 Program Committee
ICALP 2015 Program Committee

ITCS 2015 Program Committee
SIGCOMM 2014 Program Committee
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ACM CoNEXT 2014 Program Committee
WSDM 2014 Senior Program Committee
WAW 2013 Program Committee (Co-Chair)
STOC 2013 Executive Committee

WSDM 2013 Senior Program Committee
SIGCOMM 2012 Program Committee

ISIT 2012 Program Committee

NSDI 2012 Program Committee

WAW 2011 Program Committee

ACM CoNEXT 2010 Program Committee
SIGCOMM 2010 Program Committee

NSDI 2010 Program Committee

FUN 2010 Program Committee

LATIN 2010 Program Committee
NetSciCom 2009 Program Committee
SIGCOMM 2009 Program Committee
STOC 2009 Program Committee (PC Chair)
NSDI 2009 Program Committee

ICALP 2008 Program Committee

SPAA 2008 Program Committee

WAW 2007 Program Committee

Analysis of Algorithms 2007 Program Committee
ANALCO 2007 Program Committee

ICALP 2007 Program Committee
RANDOM 2007 Program Committee

NCA 2006 Program Committee

STOC 2006 Program Committee

PODC 2005 Program Committee

ANALCO 2005 Program Committee

PODC 2004 Program Committee
SIGCOMM 2004 Program Committee
IPTPS 2004 Program Committee

Data Compression Conference 2004 Program Committee
ESA 2004 Program Committee

WAW 2003 Program Committee

FOCS 2003 Program Committee

Data Compression Conference 2003 Program Committee
ESA 2002 Program Committee

PODC 2002 Program Committee

SPAA 2002 Program Committee

STOC 2002 Program Committee

Data Compression Conference 2002 Program Committee
ALENEX 2002 Program Committee

HiPC 2001 Program Committee

ISAAC 2000 Program Committee
RANDOM 2000 Program Committee
STACS 2000 Program Committee

FOCS 99 Program Committee

RANDOM 98 Program Committee

Reviewer for several conferences, journals, and grant panels.
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Books

Conference
and Journal
Publications

Probability and Computing: Randomized Algorithms and Probabilistic Analysis, by Michael
Mitzenmacher and Eli Upfal. Published by Cambridge University Press in 2005. (2nd
edition available in 2017.) This is a textbook meant for an advanced undergraduate or
beginning graduate class. The textbook has been used in courses at Brown, Harvard, U.
C. Berkeley, Univ. of Victoria, Tufts, Univ. of Mass. at Amherst, Purdue, U. Penn., and
several other universities.

“THC: Accelerating Distributed Deep Learning Using Tensor Homomorphic Compression,”
with M. Li, R. Basat, S. Vargaftik, C. Lao, K. Xu, X. Tang, and, M. Yu. To appear in
Proceedings of NSDI, 2024.

“Separating k-Player from ¢-Player One-Way Communication, with Applications to Data
Streams,” with E. Du, D. Woodruff, and G. Yang. In Theory of Computing, vol. 19, Article
10, pp. 1-44, 2023.

“Direct Telemetry Access,” with J. Langlet, R. Basat, G. Oliaro, M. Yu, and G. Antichi.
In Proceedings of ACM SIGCOMM, pp. 832-849, 2023.

“Can Learned Models Replace Hash Functions?” with I. Sabek, K. Vaidya, D. Horn, A.
Kipf, and T. Kraska. Proceedings of the VLDB Endowment, vol. 16, no. 3, p. 532-545,
2022.

“Algorithmic Tools for Mining the Motif Structure of Networks,” with B. Matejek, T. Chen,
and C. Tsourakakis. To appear in Proceedings of the FEuropean Conference on Machine
Learning and Principles and Practice of Knowledge Discovery in Databases, 2022.

“Edge-colored directed subgraph enumeration on the connectome,” with B. Matejek, D.
Wei, T. Chen, C. Tsourakakis, and H. Pfister. Scientfic Reports, 2022.

“Algorithms with Predictions,” with S. Vassilvitskii. Communications of the ACM, Volume
65 Issue 7, pp. 33-35, 2022.

“EDEN: Communication-Efficient and Robust Distributed Mean Estimation for Federated
Learning,” with S. Vargaftik, R. Basat, A. Portnoy, G. Mendelson, and Y. Ben-Itzhak. In
Proceedings of the 39th International Conference on Machine Learning, pp. 21984-22014,
2022.

“SNARF: A Learning-Enhanced Range Filter,” with K. Vaidya, S. Chatterjee, E. Knorr,
S. Idreos, and T. Kraska. In Proceedings of the VLDB Endowment, 15(8):1632-1664, 2022.

“Proteus: A Self-Designing Range Filter,” with E. Knorr, B. Lemaire, A. Lim, S. Luo,
H. Zhang, and S. Idreos. In Proceedings of the SIGMOD International Conference on
Management of Data, pp. 1670-1684, 2022.

“Designing Sensitive Viral Diagnostics with Machine Learning,” with H. Metsky, N. Welch,
P. Pillai, N. Haradhvala, L. Rumker, S. Mantena, Y. Zhang, D. Yang, C. Ackerman, J.
Weller, P. Blainey, C. Myhrvold, and P. Sabeti. Nature Biotechnology, 2022.

“The Supermarket Model with Known and Predicted Service Times,” with M. Dell’Amico.
IEEE Transactions on Parallel and Distributed Systems, 2022.

“Uniform Bounds for Scheduling with Job Size Estimates,” with Z. Scully and I. Grosof. In
Proceedings of 13th Innovations in Theoretical Computer Science Conference, 114:1-114:30,
2022.
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“DRIVE: One-bit Distributed Mean Estimation,” with S. Vargaftik, R. Basat, A. Port-
noy, G. Mendelson, and Y. Ben-Itzhak. In Proceedings of the 34th Conference on Neural
Information Processing Systems, pp. 362-377,2021.

“Zero-CPU Collection with Direct Telemetry Access,” with J. Langlet, R. Basat, S.S.
Ramanathan, G. Oliaro, M. Yu, and G. Antichi. In Proceedings of the Twentieth ACM
Workshop on Hot Topics in Networks, pp. 108-115, 2021.

“Gradient Disaggregation: Breaking Privacy in Federated Learning by Reconstructing the
User Participant Matrix,” with M. Lam, V. J. Reddi, D. Brooks, and G. Wei. In Proceedings
of the 38th International Conference on Machine Learning, pp. 5959-5968, 2021.

“Putting the ‘Learning’ into Learning-Augmented Algorithms for Frequency Estimation,”
with E. Du and F. Wang. In Proceedings of the 38th International Conference on Machine
Learning, pp. 2860-2869, 2021.

“Queues with Small Advice.” In Proceedings of the SIAM Conference on Applied and
Computational Discrete Algorithms, pp. 1-12, 2021.

“How to Send a Real Number Using a Single Bit (and Some Shared Randomness),” with R.
Basat and S. Vargaftik. In Proceedings of the 43rd International Colloguium on Automata,
Languages, and Programming, 25:1-25:20, 2021.

“SALSA: Self-Adjusting Lean Streaming Analytics,” with R. Basat, G. Einzinger, and S.
Vargaftik. In The 37th IEEFE International Conference on Data Engineering, pp. 864-875,
2021.

“Partitioned Learned Bloom Filters,” with K. Vaidya, E. Knorr, and T. Kraska. In The
Ninth International Conference on Learning Representations (ICLR), 2021.

“Improved Sublinear Time Algorithm for Longest Increasing Subsequence,” with S. Sed-
dighin. In Proceedings of the ACM-SIAM Symposium on Discrete Algorithms, pp. 1934-
1947, 2021.

“DISCOvering the heavy hitters with disaggregated sketches,” with V. Bruschi, R. Basat,
Z. Liu, G. Antichi, and G. Bianchi. In Proceedings of the 16th International Conference
on Emerging Networks Experiments and Technologies (CoNEXT), pp. 536-537, 2020.

“Detecting Routing Loops in the Data Plane,” with J. Kucera, R. Basat, M. Kuka, G.
Antichi, and M. Yu. In Proceedings of the 16th International Conference on Emerging
Networks Experiments and Technologies (CoNEXT), pp. 466-473, 2020.

“Optimal Learning of Joint Alignments with a Faulty Oracle,” with K. Larsen and C.
Tsourakakis. In Proceedings of ISIT, pp.2492-2497, 2020.

“PINT: Probabilistic In-band Network Telemetry,” with R. Basat, S. Ramanathan, Y. Li,
G. Antichi, and M. Yu. In Proceedings of ACM SIGCOMM, pp. 662-680, 2020.

“Dynamic Algorithms for LIS and Distance to Monotonicity,” with S. Seddighin. In Proc-
cedings of the 52nd Annual Symposium on Theory of Computing, pp. 671-684, 2020.

“Clustering with a Faulty Oracle,” with K. Larsen and C. Tsourakakis. In Proceedings of
the Web Conference, pp. 2831-2834, 2020.
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“Prophets, Secretaries, and Maximizing the Probability of Choosing the Best,” with H. Es-
fandiari, M. Hajiaghayi, and B. Lucier. In Proceedings of the 23rd International Conference
on Artificial Intelligence and Statistics, pp. 3717-3727, 2020.

“Faster and More Accurate Measurement through Additive-Error Counters,” with R.
Basat, G. Einziger, and S. Vargaftik. In Proceedings of IEEE INFOCOM, pp. 1251-1260,
2020. o “Scheduling with Predictions and the Price of Misprediction.” In Proceedings of
11th Innovations in Theoretical Computer Science Conference, 14:1-14:18, 2020.

“Equitability, Interval Estimation, and Statistical Power,” with Y. Reshef, D. Reshef, and
P. Sabeti. Statistical Science, (35)2:202-217, 2020.

“A Digital Fountain Retrospective,” with J. Byers and M. Luby. ACM SIGCOMM Com-
puter Communication Review, 49(5), pp. 82-85, 2019.

“Robust Set Reconciliation via Locality Sensitive Hashing,” with T. Morgan. In Proceed-
ings of the 38th Symposium on Principles of Database Systems, pp. 164-181, 2019.

“Online Pandora’s Boxes and Bandits,” with H. Esfandiari, M. Hajiaghayi, and B. Lucier.
In Proceedings of the 33rd AAAI Conference on Artificial Intelligence, pp. 1885-1892, 2019.

“Arithmetic Progression Hypergraphs: Examining the Second Moment Method.” In Pro-
ceedings of ANALCO, pp. 127-134, 2019.

“A Bayesian Nonparametric View on Count-Min Sketch,” with R. Adams and D. Cai. In
Proceedings of the 31st Conference on Neural Information Processing Systems, pp. 8782-
8791, 2018.

“A Model for Learned Bloom Filters and Optimizing by Sandwiching.” In Proceedings of
the 31st Conference on Neural Information Processing Systems, pp. 462-471, 2018.

“Metric Sublinear Algorithms via Linear Sampling,” with H. Esfandiari. In Proceedings of
the 59th Annual IEEE Symposium on Foundations of Computer Science, pp. 11-22; 2018.

“EMOMA: Exact Match in One Memory Access,” with S. Pontarelli and P. Reviriego.
IEEE Transactions on Knowledge and Data Engineering, 30(11):2120-2133, 2018.

“Weightless: Lossy Weight Encoding for Deep Neural Network Compression,” with B.
Reagen, U. Gupta, R. Adolf, A. Rush, G. Wei, and D. Brooks. In Proceedings of the 35th
International Conference on Machine Learning, pp. 4321-4330, 2018.

“Load Thresholds for Cuckoo Hashing with Double Hashing,” with K. Panagiotou and S.
Walzer. In Proceedings of the 16th Scandinavian Symposium and Workshops on Algorithm
Theory, pp. 29:1-29:9, 2018.

“Joint Alignment From Pairwise Differences with a Noisy Oracle,” with C. Tsourakakis. In
Proceedings of the 15th Workshop on Algorithms and Models for the Web Graph, pp. 59-
69, 2018. Journal version: Internet Mathematics, at https://doi.org/10.24166/im.06.2019,
December 2020.

“Reconciling Graphs and Sets of Sets,” with T. Morgan. In Proceedings of the 37th Sym-
posium on Principles of Database Systems, pp. 33-47, 2018.

“Simulated Annealing for JPEG Quantization,” with M. Hopkins and S. Wagner-Carena.
In Proceedings of the 2018 IEEE Data Compression Conference, p. 414.
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“Adaptive Cuckoo Filters,” with S. Pontarelli and P. Reviriego. In Proceedings of the
ALENEX Conference, pp. 36-47, 2018. Journal version: ACM Journal of Ezxperimental
Algorithmics, Article 1.1, March 2020.

“An Empirical Comparison of the Maximal and Total Information Coefficients to Leading
Measures of Dependence,” with D. Reshef, Y. Reshef, and P. Sabeti. Annals of Applied
Statistics, 12(1):123-155, 2018.

“Simple Multi-Party Set Reconciliation,” with R. Pagh. Distributed Computing 31(6):441-
453, 2018.

“Technical Perspective: Building a Better Hash Function.” Communications of the ACM,
60(7), p- 93, 2017.

“Compresso: Efficient Compression of Segmentation Data For Connectomics,” with D.
Haehn, F. Lekschas, B. Matejek, and H. Pfister. In Proceedings of the 20th International
Conference on Medical Image Computing and Computer Assisted Intervention, pp. 781-
788, 2017.

“Auditable Data Structures,” with M. Goodrich, E. Kornaropoulos, and R. Tamassia. In
Proceedings of the Furopean Symposium on Security and Privacy, pp. 285-300, 2017.

“2-3 Cuckoo Filters for Faster Triangle Listing and Set Intersection,” with D. Eppstein, M.
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Marks, and G. Schafer. In Proceedings of the Workshop on Advanced Visual Interfaces,
pp- 324-330, 2002.

“Exact Sampling of TCP Window States,” with A. Goel. In Proceedings of IEEE INFO-
COM, pp. 259-265, 2002.

“Balls and Bins Models with Feedback,” with E. Drinea and A. Frieze. In Proceedings of
the 11th Annual ACM-SIAM Symposium on Discrete Algorithms, pp. 308-315, 2002.
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“A Brief History of Lognormal and Power Law Distributions.” In Proceedings of the 39th
Annual Allerton Conference on Communication, Control, and Computing, pp. 182-191,
2001. Journal version: Internet Mathematics, 1(2):226-251, 2003.

“Capacity Approaching Signal Constellations for Channels with Memory,” with A. Kav¢ié,
X. Ma, and N. Varnica. In Proceedings of the 39th Annual Allerton Conference on Com-
munication, Control, and Computing, pp. 311-320, 2001.

“Compressed Bloom Filters.” 1In Proceedings of the 20th Annual ACM Symposium on
Principles of Distributed Computing, pp. 144-150, 2001. Journal version: IEEE/ACM
Transactions on Networks, 10:5, pp. 613-620, October 2002.

“Towards More Completed Models of TCP Throughput,” with R. Rajaraman. Journal of
Supercomputing, 20(2), pp. 137-160, September 2001.

“Deriving Performance Bounds for IST Channels Using Gallager Codes,” with A. Kav¢ié,
B. Marcus, and B. Wilson. In Proceedings of the 2001 International Symposium on Infor-
mation Theory, p. 345, 2001.

“Toward Compressing Web Graphs,” with M. Adler. In Proceedings of the 2001 Data
Compression Conference, pp. 203-212, 2001.

“On the Hardness of Finding Multiple Preset Dictionaries.” In Proceedings of the 2001
Data Compression Conference, pp. 411-418, 2001. Journal version: IEEFE Transactions on
Information Theory, 50:7, pp. 1536-1539, 2004.

“Fine-Grained Layered Multicast,” with J. Byers and M. Luby. In Proceedings of IEEE
INFOCOM 2001, pp. 1143-1151, 2001. Journal version: “Fine-Grained Layered Multi-
cast with STAIR,” with J. Byers, Gu-In Kwon, and M. Luby. To appear in IEEE/ACM
Transactions on Networking.

“Using Multiple Hash Functions to Improve IP Lookups,” with A. Broder. In Proceedings
of IEEE INFOCOM 2001, pp. 1454-1463, 2001.

“Improved Results for Route Planning in Stochastic Transportation Networks,” with J.
Boyan. In Proceedings of the 12th Annual ACM-SIAM Symposium on Discrete Algorithms,
pp- 895-902, 2001.

“Estimating Resemblance of MIDI Documents,” with S. Owen. In Proceedings of the
3rd Workshop on Algorithm Engineering and Experiments, available as Lecture Notes in
Computer Science 2153, pp. 78-90, 2001.

“Linear Waste of Best Fit Bin Packing on Skewed Distributions,” with Claire Kenyon. In
Proceedings of the 41st Annual IEEE Symposium on Foundations of Computer Science,
pp- 582-589, 2000. Journal version: invited to special issue of Random Structures and
Algorithms, 20(3), pp. 441-464, 2002.

“FLID/DL: Congestion Control for Layered Multicast,” with J. Byers, M. Frumin, G. Horn,
M. Luby, A. Roetter, and W. Shaver. In Proceedings of the 2nd International Workshop
on Networked Group Communication (NGC 2000), pp. 71-81, 2000. Journal version:
with J. Byers, G. Horn, M. Luby, and W. Shaver. IEEE Journal on Selected Areas in
Communications, 20:8, pp. 1558-1570, October 2002.

“On Near-Uniform URL Sampling,” with M. Henzinger, A. Heydon, and M. Najork. In
Proceedings of the Ninth International World Wide Web Conference, pp. 295-308, 2000.
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“An Extension of Path Coupling and Its Application to the Glauber Dynamics for Path
Coupling,” with M. Dyer, L. Goldberg, C. Greenhill, and M. Jerrum. In Proceedings of the
11th Annual ACM-SIAM Symposium on Discrete Algorithms, pp. 616-623, 2000. Journal
version: SIAM Journal on Computing, 30(6), pp. 1962-1975, 2001.

“Improved Classification via Connectivity Information,” with A. Broder and R. Krauthgamer.
In Proceedings of the 11th Annual ACM-SIAM Symposium on Discrete Algorithms, pp.
576-585, 2000.

“The Asymptotics of Selecting the Shortest of Two, Improved,” with B. Vicking. In Pro-
ceedings of the 37th Annual Allerton Conference on Communication, Control, and Com-
puting, pp. 326-327, 1999. Extended version appears as a chapter in Analytic Methods in
Applied Probability: In Memory of Fridrikh Karpelevich, American Mathematical Society,
pp. 165-176, 2002.

“Completeness and Robustness Properties of Min-Wise Independent Permutations,” with
A. Broder. In Proceedings of Random ’99, available as Lecture Notes in Computer Science
1671, pp. 1-10, 1999. Journal version: Random Structures and Algorithms, 18(1), pp.
18-30, January 2001.

“Measuring Index Quality Using Random Walks on the Web,” with M. Henzinger, A.
Heydon, and M. Najork. In Proceedings of the FEighth International World Wide Web
Conference, pp. 213-225, Elsevier Science, 1999.

“Analysis of Timing Based Mutual Exclusion with Random Times,” with E. Gafni. In
Proceedings of the 18th Annual ACM Symposium on Principles of Distributed Computing,
pp. 13-21, 1999. Journal version: SIAM Journal on Computing, 31:3, pp. 816-837, 2001.

“Accessing Multiple Mirror Sites in Parallel: Using Tornado Codes to Speed Up Down-
loads,” with J. Byers and M. Luby. In Proceedings of the 18th Annual Joint Conference of
the IEEE Computer and Communications Societies (INFOCOM ’99), pp. 275-284, 1999.

“Unscrambling Address Lines (Abstract),” with A. Broder and L. Moll. In Proceedings of
the 10th Annual ACM-SIAM Symposium on Discrete Algorithms, pp. 870-871, 1999.

“A Derandomization Using Min-Wise Independent Permutations,” with A. Broder and M.
Charikar. In Proceedings of Random 98, available as Lecture Notes in Computer Science
1518, pp. 15-24, October 1998. Journal version: Journal of Discrete Algorithms, 1:1, pp.
11-20, 2003.

“On Balls and Bins with Deletions,” with R. Cole, A. Frieze, B. M. Maggs, A. W. Richa,
R. Sitaraman, and E. Upfal. In Proceedings of Random 98, available as Lecture Notes in
Computer Science 1518, pp. 145-158, October 1998.

“Studying Balanced Allocations with Differential Equations.” Combinatorics, Probability,
and Computing, vol. 8, pp. 473-482, 1999.

“Delayed Information and Action in On-Line Algorithms,” with S. Albers and M. Charikar.
In Proceedings of the 39th Annual IEEE Symposium on Foundations of Computer Science
(FOCS-98), pp. 71-80, November 1998. Journal version: Information and Computation,
170, pp. 135-152, 2001.

“A Digital Fountain Approach to the Reliable Distribution of Bulk Data,” with John
Byers, Michael Luby, and Ashu Rege. In Proceedings of ACM SIGCOMM ’98, available
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as Computer Communications Review, vol. 28:4, pp. 56-67, 1998. Journal version: IFEE
Journal on Selected Areas in Communication, 20:8, pp. 1528-1540, October 2002.

“Analyses of Load Stealing Models Using Differential Equations.” In Proceedings of the
10th Annual ACM Symposium on Parallel Algorithms and Architectures, pp. 212-221,
1998. Journal version: Theory of Computing Systems, 34:1, pp. 77-98, January 2001.

“Load Adaptive Routing on Butterfly Networks,” with R. Cole, B. Maggs, F. Meyer auf
der Heide, A. Richa, K. Schroder, R. Sitaraman, and B. Vocking. In Proceedings of the
30th Annual ACM Symposium on Theory of Computing (STOC-98), pp. 378-388, ACM
Press, May 23-26, 1998.

“Min-Wise Independent Permutations,” with Andrei Broder, Moses Charikar, and Alan
Frieze. In Proceedings of the 30th Annual ACM Symposium on Theory of Computing
(STOC-98), pp. 327-336, ACM Press, May 23-26, 1998. Journal version: Journal of
Computer and System Sciences, 60(3), pp. 630-659, 2000.

“Analysis of Low Density Codes and Improved Designs Using Irregular Graphs,” with
Michael Luby, Amin Shokrollahi, and Dan Spielman. In Proceedings of the 30th Annual
ACM Symposium on Theory of Computing (STOC-98), pp. 249-258, ACM Press, May
23-26, 1998.

“Improved Low Density Parity Check Codes Using Irregular Graphs and Belief Propa-
gation,” with Michael Luby, Amin Shokrollahi, and Dan Spielman. In Proceedings of the
1998 International Symposium on Information Theory. Extended version available as Com-
paq Systems Research Center Technical Note 1998-009. Journal version: “Improved Low
Density Parity Check Codes Using Irregular Graphs,” IEEE Transactions on Information
Theory, 47(2), pp. 585-598, 2001.

“Analysis of Random Processes via And-Or Tree Evaluation,” with Michael Luby and
Amin Shokrollahi. In Proceedings of the 9th Annual ACM-SIAM Symposium on Discrete
Algorithms, pp. 364-373, 1998.

“Average Case Analyses of First Fit and Random Fit Bin Packing,” with Susanne Albers.
In Proceedings of the 9th Annual ACM-SIAM Symposium on Discrete Algorithms, pp.
290-299, 1998. Journal version: Random Structures and Algorithms, 16(3), pp. 240-259,
2000.

“How Useful is Old Information?” In Proceedings of the 16th ACM Symposium on Prin-
ciples of Distributed Computing, pp. 83-91, 1997. Journal version: IEEE Transactions on
Parallel and Distributed Systems, 11:1, pp. 6-20, January 2000.

“Revisiting the COUNTER, Algorithms for List Update,” with Susanne Albers. Inf. Proc.
Letters, 64, pp. 155-160, 1997.

“Practical Loss-Resilient Codes,” with Michael Luby, Amin Shokrollahi, Dan Spielman, and
Volker Stemann. In Proceedings of the 29th ACM Symposium on the Theory of Computing,
pp. 150-159, 1997. Journal version: “Efficient Erasure Correcting Codes,” with Michael
Luby, Amin Shokrollahi, and Dan Spielman. IEEE Transactions on Information Theory,
47(2), pp 569-584, 2001.

“On the Analysis of Randomized Load Balancing Schemes.” In Proceedings of the 9th
ACM Symposium on Parallel Algorithms and Architectures, pp. 292-301, 1997. Journal
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version: special conference issue of Theory of Computing Systems, vol. 32, pp. 361-386,
1999.

“Load Balancing and Density Dependent Jump Markov Processes.” In Proceedings of the
37th Annual Symposium on Foundations of Computer Science, pp. 213-222, 1996. Journal
version: “The Power of Two Choices in Randomized Load Balancing’.” IEEE Transactions
on Parallel and Distributed Computing, 12(10), pp. 1094-1104, 2001.

“Designing Stimulating Programming Assignments for an Algorithms Course: A Collection
of Problems Based on Random Graphs.” In SIGCSE Bulletin, 28:3, pp. 29-36, September
1996.

“Constant Time per Edge is Optimal in Rooted Tree Networks.” In Proceedings of the Sth
ACM Symposium on Parallel Algorithms and Architectures, pp. 162-169, 1996. Journal
version: Distributed Computing vol. 10:4, 1997, pp. 189-197.

“Average Case Analyses of List Update Algorithms, with Applications to Data Compres-
sion,” with Susanne Albers. In Proceedings of the 1996 International Colloquium on Au-
tomata, Languages, and Programming, pp. 514-525. Journal version: Algorithmica, vol.

21:3, 1998, pp. 312-329.

“Pattern-based Compression of Text Images,” with Andrei Broder. In 1996 Data Com-
pression Conference, pp. 300-309.

“Parallel Randomized Load Balancing,” with Micah Adler, Soumen Chakrabarti, and Lars
Rasmussen. In Proceedings of the 27th ACM Symposium on the Theory of Computing, pp.
238-247, 1995. Journal version: Random Structures and Algorithms, vol. 13:2, September
1998, pp. 159-188.

“Bounds on the Greedy Routing Algorithm in Array Networks.” In Proceedings of the 6th
ACM Symposium on Parallel Algorithms and Architectures, pp. 346-353, 1994. Journal
version: special conference issue of the Journal of Computer and System Sciences vol.
53:3, December 1996, pp. 317-327.

“Computational Complexity of Loss Networks,” with Graham Louth and Frank Kelly.
Theoretical Computer Science, vol. 125, May 1994, pp. 45-59.

“Use of popularity information to reduce risk posed by guessing attacks”, with Stuart
Schechter and Cormac Herley. US Patent 08959644. Issued 2/17/2015.

“Method and apparatus providing network coding based flow control”, with Jay Kumar
Sundararajan, Devavrat Shah, Muriel Medard, Joao Barros, and Szymon Jakubczak. US
Patent 08526451. Issued 9/3/2013.

“Method and apparatus providing network coding based flow control”, with Jay Kumar
Sundararajan, Devavrat Shah, Muriel Medard, Joao Barros, and Szymon Jakubczak. US
Patent 08130776. Issued 3/6/2012.

“Method for finding optimal paths using a stochastic network model,” with Evdokia
Nikolova and Matthew Brand. US Patent 07573866. Issued 8/11,/2009.

“Ranking search engine results,” with Monika Henzinger. US Patent 07541388. Issued
11/11/2008.
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“Distributed, compressed Bloom filter Web cache server.” US Patent 06920477. Issued
7/19/2005.

“Method for packing rectangular strips,” with Neal Lesh and Joe Marks. US Patent
06832129. Issued 12/14/2004.

“System and method for near-uniform sampling of web page addresses,” with Monika
Henzinger, Allan Heydon, and Marc Najork. US Patent 06594694. Issued 7/15/2003.

“On demand encoding with a window,” with Michael Luby, Gavin Horn, Jeffrey Persch,
John Byers, and Armin Haken. US Patent 06486803. Issued 11/26/2002.

“Generating high weight encoding symbols using a basis,” with Armin Haken, Michael
Luby, Gavin Horn, Diane Hernek, and John Byers. US Patent 06411223. Issued 6/25/2002.

“Space-efficient multi-cycle barrel shifter circuit,” with Laurent Moll. US Patent 06314156.
Issued 11/6/2001.

“Method for determining a random permutation of variables by applying a test func-
tion,” with Andrei Broder, Laurent Moll, and Mark Shand. US Patent 06292762. Issued
9/18/2001.

“Loss resilient code with double heavy tailed series of redundant layers,” with Michael
Luby. US Patent 06195777. Issued 2/27/2001.

“Message encoding with irregular graphing,” with Michael Luby, Amin Shokrollahi, Dan
Spielman, and Volker Stemann. US Patent 06163870. Issued 12/19/2000.

“Compression of grey scale images of text,” with Andrei Broder. US Patent 06088309.
Issued 7,/11,/2000.

“Irregularly graphed encoding technique,” with Michael Luby, Amin Shokrollahi, Dan
Spielman, and Volker Stemann. US Patent 06081909. Issued 6,/27/2000.

“Loss resilient decoding technique,” with Michael Luby, Amin Shokrollahi, Dan Spielman,
and Volker Stemann. US Patent 06073250. Issued 6/6,/2000.

“Task processing optimization in a multiprocessor system,” with Andrei Broder. US Patent
05991808. Issued 11/23/1999.

“Compression protocol with multiple preset dictionaries,” with Andrei Broder and Jeff
Mogul. US Patent 05953503. Issued 9/14/1999.

“When Simple Hash Functions Suffice,” with K. Chung and S. Vadhan. Appears as a chap-
ter in Beyond Worst Case Analysis, edited by Tim Roughgarden, Cambridge University
Press.

“Algorithms with Predictions,” with S. Vassilvitskii. Appears as a chpater in Beyond
Worst Case Analysis, edited by Tim Roughgarden, Cambridge University Press.

“Some Practical Randomized Algorithms and Data Structures,” with E. Upfal. Appears
as a chapter in Computing Handbook, Third Edition: Computer Science and Software
Engineering, edited by T. Gonzalez, J. Diaz-Herrera, and A. Tucker. Chapman and Hall,
2014.
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“Building an Efficient Hash Table on the GPU,” with D. Alcantara, V. Volkov, S. Sengupta,
J. Owens, and N. Amenta. Appears as a chapter in GPU Computing Gems: Jade Edition,
edited by Wen-mei W. Hwu. Morgan Kaufmann, 2011.

“Codes — Protecting Data Against Loss and Errors.” Appears as a chapter in Algorithms
Unplugged, edited by B. Vocking, M. Dietzfelbinger, R. Reischuk, and H. Vollmer. Springer,
2010.

“Hash-Based Techniques for High-Speed Packet Processing”, with A. Kirsch and G. Vargh-
ese. Appears as a chapter in Algorithms for Next Generation Networks, edited by G.
Cormode and M. Thottan. Springer, 2010.

“Bloom Filters.” Encyclopedia of Database Systems, 2009.

“Unbiasing Random Bits.” Dr. Dobbs Journal, No. 335, pp. 101-104, April 2002.

“Good Hash Tables & Multiple Hash Functions.” Dr. Dobbs Journal, No. 336, May 2002.
“Challenging Students with Creative Assignments.” SIGACT News, 32(1):70-73, 2001.
“An Experimental Assignment on Random Processes.” SIGACT News, 32(1):74-78, 2001.

“The Power of Two Random Choices: A Survey of Techniques and Results,” with A. Richa
and R. Sitaraman. Appears as a chapter in Handbook of Randomized Computing: Volume
1, edited by P. Pardalos, S. Rajasekaran, and J. Rolim, pp. 255-312.

“Tornado Codes for Forward Error Correction,” with Michael Luby, in Digital Forefront.

“Bounds and Improvements for BiBa Signature Schemes,” with A. Perrig. Harvard Com-
puter Science Group Technical Report TR-02-02.

“A Note on Low Density Parity Check Codes for Erasures and Errors.” Digital SRC
Technical Note 1998-017.

“Tight Thresholds for the Pure Literal Rule.” Digital SRC Technical Note 1997-011.

“The Power of Two Choices in Randomized Load Balancing.” Ph.D. thesis, U.C. Berkeley,
August 1996.

“Calculus: A Solution Manual,” with others, Harcourt Brace Jovanovich, 1993.

“Elliptic Curves in Computer Science: Primality Testing, Factoring, and Cryptography,”
senior honors thesis, Harvard University, 1991. Published as a Hoopes Prize winner.

Conference “Algorithms with Predictions.” Invited talk presented at the INFORMS 2023 Annual
Presentations Meeting, October 2023.

“Algorithms with Predictions.” Presented at the 2nd Vienna Workshop on Computational
Optimization. March 2023.

“Algorithms with Predictions.” Presented at the Sublinear Algorithms Workshop, FODSI/MIT.
August 2022.

“Algorithms with Predictions: State of the Area.” Presented at the Algorithms with
Predictions Workshop at the 54th Annual ACM Symposium on Theory of Computing.
June 2022. Also panel lead.
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“Efficient Randomized Network Telemetry Algorithms.” Presented at the Data plane al-
gorithms in programmable networks tutorial at ACM SIGMETRICS 2022.

“Scheduling with Predictions and the Price of Misprediction.” Presented at the 11th
Annual Innovations in Theoretical Computer Science Conference. January 2020.

“Learning-Augmented Algorithms: How ML Can Lead to Provably Better Algorithms.”
ALGO Keynote Talk, September 2019.

“Robust Set Reconciliation via Locality Sensitive Hashing.” Presented at the 38th Sym-
posium on Principles of Database Systems, July 2019.

“Arithmetic Progression Hypergraphs: Examining the Second Moment Method.” Pre-
sented at the 2019 ANALCO Workshop, January 2019.

“A Model for Learned Bloom Filters and Optimizing by Sandwiching.” Presented at the
NeurIPS 2018 Poster Session.

“Adaptive Cuckoo Filters.” Presented at the 2018 ALENEX Conference, January 2018.

“Analyzing Distributed Join-Idle-Queue: A Fluid Limit Approach.” Presented at the 54th
Annual Allerton Conference on Communication, Control, and Computing, October 2016.

“Voronoi Choice Games.” Presented at the 2016 International Colloquium on Automata,
Languages, and Programming, July 2016.

“A New Approach to Analyzing Robin Hood Hashing.” Presented at the 2016 ANALCO
Workshop, January 2016.

“More Analysis of Double Hashing for Balanced Allocations.” Presented at the 2016
ANALCO Workshop, January 2016.

“Data exploration: equitability and the maximal information coefficient.” Presented at
the Workshop for Data-driven Algorithmics, September 2015.

“Multi-Party Set Reconciliation Using Characteristic Polynomials.” Presented at the 2014
Allerton Conference, October 2014.

“Parallel Peeling Algorithms.” Presented at the 2014 Symposium on Parallelism in Algo-
rithms and Architectures, June 2014.

“Balanced Allocations and Double Hashing.” Presented at the 2014 Symposium on Paral-
lelism in Algorithms and Architectures, June 2014.

“Peeling Arguments and Double Hashing.” Presented at the 2012 Allerton Conference,
October 2012.

“The Complexity of Object Reconciliation and Open Problems Related to Set Difference
and Coding.” Presented at the 2012 Allerton conference, October 2012.

“The Ecology of Communication, Control, and Computing Research and Education (Panel).

Presented at the 2012 Allerton conference, October 2012.

“Peeling Arguments: Invertible Bloom Lookup Tables and Biff Codes.” Presented at the
2012 Workshop on Algorithms for Modern Massive Data Sets (MMDS), July 2012.
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“Invertible Bloom Lookup Tables.” Presented at the 2011 Allerton conference, September
2011.

“Brief Announcement: Large-Scale Multimaps.” Presented at the 2011 Symposium on
Parallel Algorithms and Architectures, June 2011.

“On the Zero-Error Capacity Threshold for Deletion Channels.” Presented at the 2011
ITA Workshop, February 2011.

“Some Recent Uses of Hashing for Network Applications.” Presented at the 2010 Workshop
on Research and Analysis of Tail Phenomena, August 2010.

“Some Recent Uses of Hashing for Network Applications.” Presented at the 2010 Workshop
on Random Graphs and Algorithms, June 2010.

“Tight Asymptotic Bounds for the Deletion Channel with Small Deletion Probabilities.”
Presented at the 2010 International Symposium on Information Theory, June 2010.

“Some Open Questions on Cuckoo Hashing.” Presented at the 2009 European Symposium
on Algorithms, August 2009.

“On the Performance of Multiple Choice Hash Tables with Moves on Deletions and Inserts.”
Presented at the 2008 Allerton conference, September 2008.

“Designing Floating Codes for Expected Performance.” Presented at the 2008 Allerton
conference, September 2008.

“A Survey of Results for Deletion Channels and Related Synchronization Channels.” Pre-
sented at the 11th Scandinavian Workshop on Algorithm Theory, July 2008.

“Why Simple Hash Functions Work: Exploiting the Entropy in a Data Stream.” Presented
at the 19th Annual ACM-SIAM Symposium on Discrete Algorithms, January 2008.

“Using a Queue to De-amortize Cuckoo Hashing in Hardware.” Presented at the 2007
Allerton conference, September 2007.

“Capacity Upper Bounds for Deletion Channels.” Presented at the 2007 Int’l Symposium
on Information Theory (ISIT), June 2007.

“Codes for Deletion and Insertion Channels with Segmented Errors.” Presented at the
2007 Int’l Symposium on Information Theory (ISIT), June 2007.

“Digital Fountains: Applications and Related Issues.” Presented at the INFORMS Annual
Meeting, November 2006.

“New Directions for Power Law Research.” Presented at the Radcliffe Exploratory Seminar
on Dynamic Networks, October 2006.

“Bloom Filters via d-left Hashing and Dynamic Bit Reassignment.” Presented at the 2006
Allerton conference, September 2006.

“Beyond Bloom Filters: From Approximate Membership Checks to Approximate State
Machines.” Presented at the 2006 SIGCOMM conference, September 2006.

“An Improved Construction for Counting Bloom Filters.” Presented at the European
Symposium on Algorithms, September 2006.
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“Building a Better Bloom Filter.” Presented at the European Symposium on Algorithms,
September 2006.

“On the Theory and Practice of Data Recovery with Multiple Versions.” Presented at the
2006 International Symposium on Information Theory, July 2006.

“New Results for an Old Data Structure: Bloom Filters and Beyond.” Presented at the
2006 Stochastic Networks conference, June 2006.

“New Results and Open Problems for Deletion Channels.” Presented at ANALCO 2006,
January 2006 (plenary talk).

“Digital Fountains and their Application to Informed Content Delivery over Adaptive
Overlay Networks.” Presented at 19th International Symposium on Distributed Comput-
ing, September 2005 (plenary talk).

“Simple Summaries for Multiple Choice Hashing.” Presented at the 2005 Allerton Confer-
ence.

“New Directions in Power Law Research.” MSRI Workshop on Models of Real-World
Random Networks, April 2005.

“Multi-dimensional Balanced Allocations.” Presented at the 16th Annual ACM-SIAM
Symposium on Discrete Algorithms, January 2005.

“Digital Fountains: A Survey and Look Forward.” Presented at the 2004 Information
Theory Workshop. October 2004.

“Improved Lower Bounds on the Capacity of I.I.D. Deletion Channels.” Presented at the
2004 Allerton Conference.

“Geometric Generalizations of the Power of Two Choices.” Presented at the 16th ACM
Symposium on Parallel Algorithms and Architectures, June 2004.

“New Models and Methods for File Size Distributions.” Presented at the 40th Annual
Allerton Conference on Communication, Control, and Computing, October 2003.

“Verification Codes for Deletion Channels.” Presented at the International Symposium on
Information Theory, July 2003.

“New Exhaustive, Heuristic, and Interactive Algorithms for 2-Dimensional Bin-Packing.”
Presented at the 2nd Annual Workshop on Random Graphs and Algorithms, June 2003.

“Network Applications of Bloom Filters: A Survey.” Presented at the 40th Annual Allerton
Conference on Communication, Control, and Computing, October 2002.

“Verification Codes.” Presented at the 40th Annual Allerton Conference on Communica-
tion, Control, and Computing, October 2002.

“New Directions in Balls and Bins Problems.” Invited talk for the 6th International Work-
shop on Randomization and Approximation Methods in Computer Science. September
2002.

“Optimal Plans for Aggregation.” Presented at the 21st Annual ACM Symposium on
Principles of Distributed Computing, July 2002.
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“How to Get Across Town by Bus.” Presented at the INFORMS Annual Meeting, Novem-
ber 2001.

“A Brief History of Lognormal and Power Law Distributions.” Presented at the 39th
Annual Allerton Conference on Communication, Control, and Computing, October 2001.

“Compressed Bloom Filters.” Presented at the 20th Annual ACM Symposium on Princi-
ples of Distributed Computing, August 2001.

“How Useful Is Old Information?” Presented at the INFORMS Applied Probability Con-
ference, July 2001.

“Using Multiple Hash Functions to Improve IP Lookups.” Presented at the INFOCOM,
April 2001.

“On the Hardness of Finding Multiple Preset Dictionaries.” Presented at the 2001 Data
Compression Conference, March 2001.

“Improved Results for Route Planning in Stochastic Transportation Networks.” Presented
at the 12th Annual ACM-SIAM Symposium on Discrete Algorithms, January 2001.

“Estimating Resemblance of MIDI Documents.” Presented at the 3rd Workshop on Algo-
rithm Engineering and Experiments, January 2001.

“Linear Waste of Best Fit Bin Packing on Skewed Distributions.” Presented at the 41st
Annual IEEE Symposium on Foundations of Computer Science, November 2000.

“Improved Classification via Connectivity Information.” Presented at the 11th Annual
ACM Symposium on Discrete Algorithms, January 2000.

“The Asymptotics of Selecting the Shortest of Two, Improved.” Presented at the 37th
Annual Allerton Conference on Communication, Control, and Computing, August 1999.

“Analysis of Timing Based Mutual Exclusion with Random Times.” Presented at the 18th
Annual ACM Symposium on Principles of Distributed Computing, May 1999.

“Accessing Multiple Mirror Sites in Parallel: Using Tornado Codes to Speed Up Down-
loads.” Presented at INFOCOM ’99, March 1999.

“Delayed Information and Action in On-Line Algorithms.” Presented at the 39th Annual
IEEE Symposium on Foundations of Computer Science, November 1998.

“A Derandomization Using Min-Wise Independent Permutations.” Presented at Random
98, October 1998.

“On Balls and Bins with Deletions.” Presented at Random ’98, October 1998.

“The Power of Two Choices and Other Examples of Using Differential Equations to Analyze
Algorithms.” Invited presentation at the Warwick Randomized Algorithms and Stochastic
Simulation Tutorial and Workshop. July 1988.

“Analysis of Low Density Codes and Improved Designs Using Irregular Graphs.” Presented
at the 30th Annual ACM Symposium on Theory of Computing, May 1998.
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“Average Case Analyses of First Fit and Random Fit Bin Packing.” Presented at the 9th
Annual ACM Symposium on Discrete Algorithms, January 1998.

“How Useful Is Old Information?” Presented at the 16th Annual ACM Symposium on
Principle of Distributed Computing, August 1997.

“On the Analysis of Randomized Load Balancing Schemes.” Presented at the 9th ACM
Symposium on Parallel Algorithms and Architectures, Newport, Rhode Island, June 1997.

“Load Balancing and Density Dependent Jump Markov Processes.” Presented at the 37th
Annual Symposium on Foundations of Computer Science, Burlington, Vermont, October
1996.

“Constant Time per Edge is Optimal in Rooted Tree Networks.” Presented at the 8th
ACM Symposium on Parallel Algorithms and Architectures, Padua, Italy, June 1996.

“GRID: Pattern-based Compression of Text Images.” Presented at the 1996 Data Com-
pression Conference, Snowbird, Utah, April 1996.

“Parallel Randomized Load Balancing.” Presented at the 27th ACM Symposium on the
Theory of Computing, Las Vegas, Nevada, May 1995. Extended version presented at the
Bay Area Theory Seminar, July 1995.

“Bounds on the Greedy Routing Algorithm on Array Networks.” Presented at the 6th
ACM Symposium on Parallel Algorithms and Architectures, Cape May, New Jersey, June
1994.

“Algorithms with Predictions.” Georgia Tech. 2023.
“Modern Algorithms Lecture Series.” Lipari Summer School. 2022.

“Algorithms with Predictions.” Carnegie Mellon, UC Santa Barbara, Technical University
of Munich. 2022.

“Locality Sensitive Hashing.” Broad Institute (Models, Inference, and Algorithms).

“Algorithms with Predictions.” Open Data Science Conference East 2020, Open Data
Science Conference Europe 2020, Foundations of Data Science Institute Kickoff Workshop
2020.

“Learning-Augmented Algorithms: How ML Can Lead to Provably Better Algorithms.”
Rice University. 2019.

“Metric Sublinear Algorithms via Linear Sampling.” Sublinear Algorithms Workshop
(MIT), Baidu Research. 2018.

“Bloom Filters, Cuckoo Hashing, Cuckoo Filters, and Adaptive Cuckoo Filters.” North-
eastern University, Univ. of Illinois at Urbana-Champagne, Georgetown Univeristy, Uni-
versity of California Irvine, Baidu Research, Georgia Tech. 2018.

“Hashing Lecture Series.” Swedish Summer School in Computer Science. 2016.

“More Analysis of Double Hashing for Balanced Allocations.” U.C. Irvine. 2016.
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“Algorithm Engineering with Hashing,” U.C. Irvine, AMD. 2016.

“Bloom Filters and Such,” EADS Summer School on Hashing: Theory and Applications,
July 2014.

“Cuckoo Hashing, Balanced Allocations, and Such,” EADS Summer School on Hashing:
Theory and Applications, July 2014.

“Peeling Arguments: Invertible Bloom Lookup Tables and Biff Codes,” ICERM Workshop
on Stochastic Graph Models, March 2014.

“Peeling Arguments: Invertible Bloom Lookup Tables and Biff Codes,” University of
Copenhagen. 2013.

“Some Hash-Based Data Structures and. Algorithms Everyone Should Know.” UC Dayvis,
2013.

“Peeling Algorithms,” Simons Institute. 2013.

“Verifying Computations in the Cloud (and Elsewhere),” TTI/Vanguard : Ginormous
Systems. Microsoft Faculty Summit. 2013.

“The Groupon Effect on Yelp Ratings: a Root Cause Analysis,” Cornell, 2012.
“Peeling Arguments: Invertible Bloom Lookup Tables and Biff Codes,” Google. 2012.

“Detecting Novel Associations in Large Data Sets.” eHarmony (LA Machine Learning).
2012.

“Cuckoo Hashing: New Results and Open Questions.” University of Madison-Wisconsin.
2011.

‘Practical Verified Computation with Streaming Interactive Proofs.” University of Madison-
Wisconsin. 2011.

“The Power of Choice: Simple Hash-Based Data Structures Everyone Should Know.” Santa
Fe Institute. 2011.

“Information Asymmetries in Pay-Per-Bid Auctions: How Swoopo Makes Bank.” Liver-
pool University, Microsoft UK. 2010.

“Some Open Questions on Cuckoo Hashing.” Stanford, Microsoft Research, Yale, Dart-
mouth, Princeton, Cambridge University, University College London . 2009-2010.

“An Efficient, Rigorous Approach for Identifying Statistically Significant Frequent Item-
sets.” Google. 2009.

“Some Recent Results on Cuckoo Hashing.” AT&T. 2009.
“Some Results on Coding for Flash Memory.” University College London. 2009.
“Network Coding Meets TCP.” University College London. 2009.

“A Survey of Results for Deletion Channels and Related Synchronization Channels.” Cam-
bridge, Georgia Tech, Microsoft Research, UCLA, 2009-2010.
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“Bloom Filters, Related Data Structures, and their Applications.” Cambridge (Kuwait
Lecture). 2009.

“A History of and New Directions for Power Law Research.” SUNY Buffalo. 2009.
“Why Simple Hash Functions Work.” Cisco. 2008.

“Cuckoo Hashing and CAMs.” Cisco, Google. 2008.

“New Results in Hash-Based Data Structures.” Cisco. 2007.

“The Hiring Problem and Lake Wobegon Strategies.” Microsoft, U.C. Berkeley, Princeton,
Google, Yahoo. 2007-2008.

“A Brief History of Lognormal and Power Law Distributions.” Harvard Statistics. 2006.

“New Results and Open Problems for Deletion Channels and Related Synchronization
Problems.” CMU, Brown, Harvard. 2006.

“Some New Results on an Old Data Structure, Bloom Filters .” Stanford, Cisco, Microsoft.
2005.

“Improved Lower Bounds for Deletion Channels.” MIT, EPFL (Lausanne). 2005.
“Building a Better Bloom Filter.” Google, Tufts, EPFL (Lausanne), MIT. 2004-05.

“Geometric Generalizations of the Power of Two Choices.” Columbia, Brown, MIT, Geor-
gia Tech. 2004-05.

“New Lower Bounds on the Capacity of the Binary Deletion Channel.” MIT, 2004.

“Digital Fountains, and their Use for Informed Content Delivery across Overlay Networks.”
Cornell, 2003.

“Verification Codes for Error and Deletion Channels.” U.C. Berkeley, 2003.

“New Exhaustive, Heuristic, and Interactive Algorithms for 2D Strip Packing.” U.C.
Berkeley, 2003.

“Dynamic Models for File Sizes and Double Pareto Distributions.” IBM Research, Mi-
crosoft Silicon Valley, Stanford, Tufts, Boston University, Random Graphs and Algorithms
Workshop. 2002.

“Verification Codes.” DIMACS workshop. 2001.

“Getting Across Town by Bus, Aggregation, and Reliability.” MIT (LIDS), Mitsubishi
Electronic Research Labs. 2001.

“New Ideas for Layered Multicast Congestion Control.” International Computer Science
Institute. 2001.

“Compressed Bloom Filters, and Towards Compressing Web Graphs.” U. of Washing-

ton, AT&T Labs, U. C. Berkeley, MIT, Brandeis, Carnegie Mellon University, Stanford,
DIMACS workshop on compression, U.C. San Diego. 2001.
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“Toward Compressing Web Graphs.” Compaq Systems Research Center, Altavista Corpo-
ration. 2000.

“Improved Results for Route Planning in Stochastic Transportation Networks.” Compaq
Systems Research Center. 2000.

“Choosing the Shortest of Two, Improved, with Applications to IP Routing.” U. Wash-
ington, Princeton, Yale, U.C. Berkeley, Boston University, Stanford, M.I.T., Northeastern,
Compaq Systems Research Center. 2000.

“Tornado Codes, with Applications to Reliable Multicast.” Harvard, CMU, Duke, AT&T
Labs, Univ. of Illinois at Urbana-Champagne, University of Rhode Island, Boston Univer-
sity. 1998-2000.

“How Useful Is Old Information?” MIT, U.C. Berkeley, Stanford, Microsoft. 1997.
“Practical Loss-Resilient Codes.” U.C. Berkeley, Harvard. 1997.

“An Average Case Analysis for First-Fit Bin Packing.” Stanford, DIMACS workshop.
1997.

“The Power of Two Choices.” U.C. Berkeley, Brown, Harvard, Boston University, IBM
Almaden, Digital Systems Research Center. 1997.

“The Power of Two Choices and Other Examples of Using Differential Equations to Analyze
Algorithms.” U. Mass.
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Michael Mitzenmacher
33 Cary Avenue
Lexington, MA 02421

Prior/current litigation experience where testimony of some form was given
(deposition,
trial testimony, or declaration/report) during the last 5 years.

Finjan, Inc. v. Blue Coat Systems, Inc., Case No. 15-cv-03295-BLF-SVK (N.D.
Cal.).
[For Finjan Inc.]

Finjan, Inc. v. Symantec, Corp., Case No. 14-CV-02998-HSG (N.D. Cal.).
[For Finjan Inc.]

Acceleration Bay LLC v. Activistion Blizzard, Inc. Case No.: 1:16-cv-00453-
RGA (D. Del.).
[For Acceleration Bay]

Acceleration Bay LLC v. Electronic Arts, Inc., Case No. 1:16-cv-00454-RGA
(D. Del.).
[For Acceleration Bay]

Acceleration Bay LLC v. Take Two Interactive Software, Inc., Rockstar Games,
Inc. and 2K Sports, Inc., C.A. No. 16-455-RGA (D. Del.).
[For Acceleration Bay]

Apple Inc., vs. California Institute of Technology, Case Nos.
[PR2017-00210, IPR2017-00219, IPR2017-00297, IPR2017-00700,
IPR2017-00701, IPR2017-00728 (USPTO). [For Cal Tech]

Finjan, Inc. v. Juniper Networks, Inc., Case No. 3:17-cv-05659-WHA (N.D. Cal.).
[For Finjan Inc.]

Centripetal Networks, Inc. vs. Keysight Technologies, Inc., et al., Case No.
2:17-cv-00383-HCM-LRL (E.D. Virgina).
[For Centripetal Networks]

California Institute of Technology, vs. Apple, Inc. et al., Case No. CV 16-3714-
GW (AGRXx)

(Central District of California)

[For Cal Tech]

Finjan, Inc. v. ESET, LLC, Case No.: 3:17-cv-0183-CAB-(BGS) (S.D. Cal.).
[For Finjan Inc.]
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Beal v. Outfield Brew House, LLC, Case No. 2:18-cv-4028, (Western District of
Missouri) [For Outfield Brew House, LLC]

Finjan, Inc. v. Cisco Systems, Inc., Case No.: 5:17-cv-00072-BLF-SVK (N.D.
Cal.).
[For Finjan Inc.]

Hand v. Beach Entertainment KC LLC, Case No. 4:18-cv-668 (Western District
of Missouri)
[For Beach Entertainment KC LLC]

Smith v. Truman Road Development, LLC, Case No. 4:18-cv-670 (Western
District of Missouri)
[For Truman Road Development, LLC]

Finjan, Inc. v. Bitdefender, Inc., Case No.: 4:17-cv-4790-HSG (N.D. Cal.).
[For Finjan Inc.]

Realtime Adaptive Streaming LLC, v. Google LLC and Youtube LLC, Case No.
2:18-CV-03629-GW-JC

(Central District of California).

[For Realtime Adaptive Streaming LLC]

Realtime Adaptive Streaming LLC, v. Adobe Inc, Case No. 2:18-cv-09344-GW-
JIC

(Central District of California).

[For Realtime Adaptive Streaming LLC]

Network-1 Technologies, Inc., v. Google LLC and Youtube, LLC, 14 Civ. 2396
(PGG), 14 Civ. 9558 (PGG)

(Southern District of New York).

[For Network-1 Technologies, Inc.]

Centripetal Networks, Inc. v. Cisco Systems, Inc.,
Case No. 2:18-cv-00094-HCM-LRL (E.D. Virgina).
[For Centripetal Networks]

Voxer, Inc. and Voxer IP LLC v. Facebook, Inc. and Instagram LLC,
Case No. 1:20-cv-00655[ADA] (Western District of Texas).
[For Voxer, Inc.]

Samsung Electronics Co., Ex Parte Reexamination, US Patent
9,805,349.

2.
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Kove IO, Inc. v. Amazon Web Services, Inc.,
Case No. 1:18-cv-08175 (Northern District of Illinois).
[For Amazon Web Services, Inc.]

ICC Evaluation Service, LLC v IAPMO Evaluation Service, LLC,
Case No. 1:16-cv-54-EGS-DAR (District of Columbia).
[For ICC Evaluation Service, LLC.]

Finjan, Inc. v. Rapid7, Inc., Case No. C.A. No. 1:18-cv-01519-MN (District of
Delaware)
[For Finjan Inc.]

Finjan, Inc. v. Sonicwall, Inc., Case No. 17-cv-04467-BLF (N.D. Cal.).
[For Finjan Inc.]

Midwest Athletics and Sports Alliance LLC v. Ricoh USA, Inc., Case No.: 2:19-
cv-00514-TJS (Eastern District of Pennsylvania)
[For Midwest Athletics and Sports Alliance LLC]

Monarch Networking Solutions LLC vs Cisco Systems, Inc., Case No. 2:20-cv-
00015 (Eastern District of Texas)
[For Monarch Networking Solutions]

Realtime Adaptive Streaming LLC, v. Sling TV LLC et al., Case No. 1:17-CV-
02097-RBJ

(District of Colorado).

[For Realtime Adaptive Streaming LLC]

In re Certain Digital Video-Capable Devices and Components Thereof,
Inv. No. 337-TA-1224 (U.S. International Trade Commission).
Philips. v. Mediatek et al.

[For Mediatek and LGE]

Personalized Media Communications, L.L.C. v. Netflix, Inc., Case No. 1:20-cv-
3708 (Southern District of New York).
[For Netflix, Inc.]

Midwest Athletics and Sports Alliance LLC v. Xerox Corp., Case No.: 6:19-CV-
06036-EAW-JWF (Western District of New York)
[For Midwest Athletics and Sports Alliance LLC]

Roku, Inc. v. R2 Solutions, LLC, Case No. IPR2021-01581,
IPR2021-01582, IPR2021-01583. (USPTO).
[For Roku, Inc.]
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Monarch Networking Solutions, LLC, Ex Parte Reexamination, US Patent
8,130,775.
[For Monarch Networking Solutions]

Open Text Corporation and Open Text, Inc., v. SAS C6, Case No.

C.A. No. 2084-cv-02578-BLS1 (Commonwealth of Massachusetts Superior
Court).

[For Open Text]

CUPP Cybersecurity, LLC vs. Trend Micro, Inc. Case No. 3:18-cv-01251-M.
(Northern District of Texas)
[For CUPP Cybersecurity, LLC]

Network Apps, LLC vs AT&T Inc. Civil Action No. 21-cv-00718-KPF,
(Southern District of New York).
[For Network Apps, LLC]

IOEngine, LLC vs. Roku, Inc. Civil Action No. 6:21-cv-1296-ADA.
(Western District of Texas).
[For Roku, Inc.]

Webroot, Inc. and Open Text, Inc., v AO Kaspersky Lab and Others,
Case No. W-22-CV-00243-ADA-DTG. (Western District of Texas).
[For Webroot, Inc.]

In re Certain Computer Network Security Equipment and Systems, Related
Software, and Components Thereof, and Products Containing Same.
Investigation No. 337-TA-1314,

Centripetal Networks, Inc. vs. Keysight Technologies, Inc.

[For Centripetal Networks, Inc.]

TexasLDPC Inc. v. Broadcom Inc., LSI Corporation, and Avago
Technologies U.S. Inc. Civil Action No. 18-1966-SB.

(District of Delaware).

[For TexasLDPC Inc.]

Maplebear Inc. D/B/A Instacart, v. Consumeron LLC,
Case Nos. IPR2022-01356, IPR2022-01357, IPR2022-01358,
[PR2022-01359 (USPTO). [For Consumeron]

Unisys Corporation vs. Leon Gilbert, Michael McGarvey, Atos
SE, and Atos IT Solutions and Services, Inc.

Civil Action No. 2:23-CV-00555-PD.

(Eastern District of Pennsylvania).

[For Atos SE, and Atos IT Solutions and Services, Inc.]
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Kytch, Inc. vs Taylor Commerical Food Service, LLC.
Case No: RG21099155.

(Superior Court, California, Alameda)

[For Taylor]

Monarch Networking Solutions LLC vs Juniper Networks, Inc., Case No.
1:23-cv-00670-TSE-LRV (Eastern District of Virginia)
[For Monarch Networking Solutions]

Centripetal Networks, LLC. vs. Palo Alto Networks, Inc.
Case No. 2:21-cv-00137-EWH-RJK (Eastern District of Virginia)
[For Centripetal Networks, Inc.]
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