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1, Tal Lavian, declare:
L. I am over the age of cighteen years and I have personal knowledge of the matters stated herein.
If called as a witness, I would competently attest thereto.

QUALIFICATIONS

2. Based on my qualifications, education, knowledge, expertise, and experience, I believe I am
qualified to offer opinions relating to the networking technology described in the opposition to
the motion for summary judgment. My qualifications for forming the opinions outlined in this
declaration are summarized here and explained in more detail in ny curriculum vitae. Appendix
A. Appendix A also contains a list of my publications and patents.

3. 1 am the Principal Scientist for TelecommNet Engineering, Inc. T have been with the company
since 2008. In my role at TelecommNet, T provide consulting and expert services in network
communications, telecommunications, intetnet protocols, and smartphone mobile wireless
devices. At TelecommNet, I also provide system architecture and technology analysis for
computer networks, mobile wireless devices, and web technology projects.

4. Further, T am the CEO and CTO of Aybell (previously VisuMenu, Inc.). I founded VisuMenu,
Inc. in 2010. At VisuMenu, Inc., I led the software design and development of a visual
interactive voice response system for smartphones and mobile devices based on innovative
wireless and network communications technologies.

5. In 2016, VisuMenu, Inc. was rebranded as Aybell, At Aybell, I have facilitated the design,
architectural development, and implementation of a cloud data center for connecting any
smartphone user to any company and service by digitizing interactive voice systems and

exposing them through cloud-service application programming interfaces to other applications.
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10.

11

Tn 2008, 1 was a Network Communications Consultant for Ixia, a computer and wireless
networking company. At Ixia, I researched and developed advanced network communications
technologies.

From 1996 to 2007, I held several roles for Nortel Networks, a telecommunications and
networking equipment company. I was a Principal Scientist, Principal Architect, Principal
Engineer, and Senior Software Engineer. And T was the Principal Investigator for the U.S,
Department of Defense Projects. In this role, I conceived, proposed, and completed three
research proj ects———active\ne‘rworks, DWDM-RAM, and a networking computation project for
the Air Force Research Lab.

At Nortel Networks, I was also an Academic and Industrial Researcher. In this role, I designed
software for switches, routers, and network comnmunications devices and developed systems and
architectures for switches, routers, and network management.

From 1987 to 1995, I worked for three voice and data communication and software/hardware
companies—Aptel Communications, Scitex Ltd., and Shalev. In these roles, I developed a
mobile wireless device, designed and managed a personal communication network and personal
communication system, invented and implemented a two-way paging product, developed system
and network communications in C/C-++, and developed real-time software and algorithms in
C/C++ and Pascal.

Further, I have served as an industry fellow and lecturer at the UC Berkeley College of
Engineering, Sutardja Center for Entrepreneurship. 1 have co-authored over 25 scientific
publications, journal articles, and peer-reviewed papers.

I am a member of several professional organizations, including the Association of Computing

Machinery (“ACM?”) and the Institute of Electrical and Electronics Engineers (“IEEE”) (senior
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12.

13.

14,

15.

16.

member). T am also certified under the IEEE Wireless Communications Engineering
Technologies (“WCET”) 2012 Program, specifically designed by the [EEE Communications
Society (“ComSoc™) to address the worldwide wireless industry’s growing and ever-evolving
need for qualified communications professionals.

I received a B.S. degree in Mathematics and Computer Science from Tel Aviv University in
1987, an M.S. degree in Electrical Engineering from Tel Aviv University in 1996, and a Ph.D. in
Computer Science specializing in network communications from UC Berkeley in 2006.

I have testified in Federal courts, the PTAB, and the ITC on behalf of leading companies such as
Amazon, LinkedIn, AT&T, Sprint, Cisco Systems, Juniper Networks, Motorola, HP, LG,
Samsung, and Apple. And I testified in over 80 depositions on network communications and
telecommunications, including Internet protocols, streaming media, and mobile wireless
technologies. Furthermore, I have served as an expert witness in over 140 patent-related cases
where 1 wrote expert reports.

T am an inventor of over 120 patents, 60 of which I prosecuted pro se before the USPTO.

I have published many peer-reviewed articles and publications on network technology, a
relevant sampling of which includes: "Implementation of a Quality of Service Feedback Control
Loop on Programmable Routers” at the 12th TEEE International Conference on Networks 2004,
“Practical Active Network Services within Content-Aware Gateways™ at the proceeding of the
DARPA Active Networks Conference and Exposition, 2002, and “Active Networking on a
Programmable Network Platform” at the Fourth IEEE Conference on Open Architectures and
Network Programming,

I have spent over a decade as an academic and indusirial researcher. I have worked researching

and developing many projects during that time, partly through heading research coilaboration
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18,

19.

20.

with leading universities and professors at UC Berkeley, Northwesterm University, University of
Amsterdam, and the University of Technology, Sydney. Some of these projects include Data-
Center Communications: network and server orchestration, Network resource orchestration for
Web services workflows, and Packet capturing and forwarding service on IP and Ethernet.

I am a member of several professional organizations, including the IEEE Communications
Society (COMMSOC), the ACM Special Interest Group on Data Communication (SIGCOM),
the IEEE Consultants’ Network (CNSV), and the Global Member of the Internet Society
(ISOC).

1 have many accomplishments in the field of network technology, such as leading the
development of the first network resource scheduling service for grid computing, managing and
engineering the first demonstrated dynamic transatlantic allocation of 10Gbs Lambdas as a grid
service, and successful demonstration of the first wire-speed active network on commercial
hardware.

Based on my above-described over three decades of experience in network resource allocation
and the acceptance of my publications and professional recognition by societies in my field, I
believe that T am qualified to be an expert in the field of network technology.

Based on my knowledge, education, training, experience, and expertise described above, and as
indicated in my curriculum vitae, I am qualified to provide the following opinions with respect

to this case.
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1 ANALYSIS
2 121, T was hired in this matter as an expert witness to consult on the November 29, 2019 email and
2
3 related issues. 1 was provided the email by Plaintiffs’ counsel, who indicated that the full email
4
headers came from an email produced by Defendant, Dr. Harald Herchen, Iexamined the
5
November 29. 2019 email and associated data, and I discuss my findings in the followin
6 3 3
7 section:
3 ||22. Here is a screenshot of the November 29, 2019 email, which is attached as Exhibit B:
9
Lo @ Re: Cali with kel vient smoothly
]-0 B Qet Massages & Wiite :
........ Fram AFes K <allphazgnall coms & B % Reply| o Repy A1l v]irﬁifun{wm \ﬁﬁmcmfg o% _;_!u;' T e »
1 1 o Harald Hetthen <haraldherghea@gmail coms @ RS, 01PN
1 Siddest Res Call with fhal went smoathly
12 Hello Handsome Haraldi
1 Thank you for the update,
1 3 | got here ok,
14 ] Since you will be out at yaur sister's wedding on my birthday, can you please change my {light to one week later...
1.2t me know the new time, thank you.
Lave,
15 e
16 On Fr:, Hov 2i9. 2019, 5:11 AM Harald Herchen <haratdherchen@gmaif.com> wrote:
! Bello Beatnifuil
17 1 just finished the cali with Mihai. It went smoothly.
; ‘ He said he will have the new buflkd ready for us on Monday.
1 8 : l-;]oplefullv yvt:’u are having :smu::jth trip, 141 Sleﬁ y::u at the afroort Sunday morning. keaves at 11:30 AM, so wa can meet at
! the lounge hetwsen 9:30 AM and 10:60 AM like last time,
Fi I
19 Harald
20
21
22
23
24 || 23. BEach email message containg raw headers that contain unique identifiers generated by the email
Y
service provider(s) responsible for transmitting an email, in this case Gimail. These identifiers
26
are unique, generated automatically and are not altered by the user, but can be used to track an
27
28 email and its transmission records for reporting purposes
Weichizo Ku and Pi-Lien Kuo v. Harald Herchen, et al.
Case No.: 21CV376210
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24,

25,

26.

27.

28,

Using any common, widely-used, email application (e.g., Microsoft Outlook) that comes free
and pre-installed on even the most basic laptop, the average user can see an email’s raw souice,
headers, and unique identifiers. Specialized software and in-depth knowledge or training to view
raw headers and associated unique identifiers are not required. Raw headers are available for
viewing to anyone with access to the original email or a complete copy thereol.

As part of the discovery process, the Plaintiffs® counsel obtained the November 29, 2019, email
directly from the Defendant, who produced the email as an electronic file attachment. The
Plaintiffs> counsel also separately subpoenaed Google for the same Gmail message and
indicated to me that they received the email message headers and IP address.

Google also produced other unique identifiers of the email — (1) the IP address of the network
thrbugh which the email message was submitted and (2) the SMTP ID' of the email, which is
used to link an email to an IP address of the sending and receiving network.

IP addresses in the [Pv4 format are assigned to telecom entities in a process administered by the

Internet Assigned Numbers Authority (IANA). IP addresses are traceable, unique, and are not
replicated or otherwise altered by the recipient of an email. It is analogous to a street address
which is unique. SMTP IDs are also unique and are not replicated or otherwise altered by the
user, as they are stored on the email server through automated processes.

By matching an email’s raw headers and unique identifiers — the sender and recipient’s email
addresses, transmission timestamps, the email’s SMTP ID, and the TP address of the network
used to send an email — an average consumer, without specialized training, education or

software, can view these identifiers using commonly available, free, and pre-installed email

' The SMTP ID is the unique identifier on an email server of a particular message.
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software to connect the time and date of when an email was sent and received, and from which
physical location an email was sent.
29.  Here is a screenshot of a portion of the November 29, 2019, email message in the form of raw

headers, which show the SMTP 1D (highlighted for readability) (Exhibit C):

@ s Sourcooft Mv!J,MsnrS,law:ltEm!anndes{lﬂZ! nn zn D)J‘JM Ro_! m?.u(:nkl.azl}watﬁ/szthal’/r:towml% hly.eml2iyposapp! J: go-display -
. BETCTLILES | SLARDFLAT P LUvOLUDuA| Lygmaly Lons
i Zn—l!.ap'l{ITm < LD Frp | cduﬁ:uul‘.deynHyNekanssjgusnxngjsma-o'.@eall geall.com

~280D
08Kg? rpaiszZsbnkPqPER)WusTg'Iﬂg%!all.@

zpathly

re
Ennrcut-Typu rsult.lpvt,fal(emnllvh baunddry="geedeec0oend4e cBRASSAA44A"

~—BL0REBIRERIE [de(BABSIRAAIMAC
Content~Typet tert/plain; charset="UTF-&"

Hello Handsoae Haraldd
Fhank you for the update,
§ gat here ok.

Sinre you will bo out at yeur sislee’s rmddlrg an my hirthday, can you
please change my flight to one week later

Let re kagw the new tine, thank yod,

Lave,
Allce

On Fri, Hov 29, 2012, 5:11 A Herald Herchen <haraldherchengg=all.cos
wrole

> Helte Beautitult

»
> 1 just finished the csll with Mihel. Tt went smoothly.

=

» He safd he will have the new build ready for us on Honday.
>

> Hopetully you are having g seaoth trip, T'\% see you at the airport Sunday
= mornlng,  iesves at 11118 AM, so we can peet at the lounge hetwesn 9r30 AH
> and 19:00 A tike last tise,

B

= T love you!
> Harald
a

~-GHP0RE00000 MecBB050R042dac
Content-Type; text/htal; charset="UIF-g"
Contest-Transfer-Entodlng! quoted-printable

wtly dle=30"auto">Hello Handsore Fincoldlediv dir=3D"aute"scbrocfdiveadiv dis
r=ibavto”>Yhank you for the update.=C2=Ad=C2=Abc/divavdiv dir=2D"aute"chr=
refdivradiy die=38"suto™>I goi here ok.</diveadiv dir=30"avto"asbrac/divead=
iv dir=30"pule">Since you will De oul at your $islerk#39;s weddlng on ny bi=
rthday, tan you please change by FLight Lo one week lster.,,</dlv>csly dirs
o3p¥aute"><bre<fdive<div dir=30"auto">Let re know the new tlee, thank you, <=
fdlvcgiv dir=30"aule s<bree/divredly dir=30"3uto">Love, </8lvacdiy Birmipa=
utovsAlice</divc/divochrectlv class=30"gnall_guotes=div dlr=3D"1tr* class=
r!D"gnaLl attr's0n Fri, Hov 29, 2012, 5i1l AM Hazald tlerchen §ikj<a hrof=30=
“sallto:haraloherchenggrail.coa™ rel=30"noreferrer noreferrer noreferres” t=
erget=30_blank =haraldbharchenggoall, cone/orbgtl wrotes <br=</diys<blachquol=
& tlass=3"geall_guote® stylr]n"mrgin-ﬂ € 9 .8exjborder—leftilpx Foec sols
1dipadeing-lefiilex s<dly dir<10"its">Kello Beaul Lfullcdivacbrpe/diveed izl
Just finkshed the catl=C2=ABsith Hihal,=C2=A8 It WemM snoothly,</dhe<dives
<brro/diveedivabe sald he will have the new bulld ready for us on Henday.e/»
H dlyz<d lva<brac/giys<givaliopeTully you are having=C2=A0a scopth trip, L&439(=
H 1L sge you at the airport Sunday rorning,-{2+AD {caves at 11:38 M, %0 wo c=
i Bn mest ab the lounge bebween %130 A4 &nd 30180 AH tlke ast viee,</diywediz
B vr<hpe/diveativel love yout<fdivacdly=Harald</diy=</dlv>
<fhlackquates<fdiv

0 (decARO5238474

This screenshot shows many of the unique identifiers used to track and identify this email, as
was sent to the Defendant’s Gmail address from the Decedent’s Gmail address.
30.  The November 29, 2019 email was produced electronically by the Defendant, and separately by

Google. The electronic file produced by the Defendant contains full email headers showing

Weichiao Ku and Pi-Licn Kuo v. Harald Herchen, et al.
Case No.;: 21CV376210
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various aspects of the email transmission between the Decedent and the Defendant, as received
by the Defendant. The Google production shows the short headers but includes the SMTP ID,
which matches the Defendant’s production.

31.  The electronic file produced by the Defendant and Google shows the same unique SMTP ID:
<CACK2izFGGgeMT+6f+0kK g7fp95pV V=2SbxkPgPERJjVosTgzDg(@mail.gmail.com>
The ID was used to obtain the originating IP address of the email, which is the computer

network from which the email was sent:

. Homa Insert Drpw Pagetayosi  Formulas  Data  Review  View  Acrobat 2 Tellmo ¥ Share {J Commuents
[T 4 A = Io) [ concitionst Formatting v © [1T1 ., /O pia )
; M . = M : . v v A i
‘ L HEN : /6 TE2 Fasmat as Table v : 1Bt : P igiy
Pavie o Fenl  Alignwens  Humber - Cellc Ediling ~ Mess  Creale and Share
: {E5 caxsyhs v Adabo FOF
| s S wodginaing e l.162.249.198 v

A a t 33 E 3 & H

§ 1 Google condidential and Propristary
i}

3 Messageid o Oglpinating .
§ 4 [CADQIFGGre M 1N ORKEIpaSpWeaStbPgPERYouTgzDg @moth proaLeem [ X Olginating-Ify =1462.249 198

Goeygle Confldentiat and Fropdetary

CACK2RTGGEatT+6l ORI pVY= +

32.  The originating IP address of the November 29, 2019, email was produced by Google in
response to a subpoena, as discussed in Mr. Watters’s declaration. The originating IP address of

the November 29, 2019 email was 1,162.249.198, which belongs to the HiNet network in

Weichiao Ku and Pi-Lien Kuo v. Harald Herchen, et al.
Case No.: 21CV376210
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Taiwan and is reportedly the hotel Wi-Fi at the hotel in Hualien? where Defendant and the
Decedent stayed on the 28" (and Defendant stayed by himself on the 29"y, In any case, the IP
address of the November 29, 2019 email is not the IP address of the Decedent’s parents’ house
in Taoyuan City, which is from where the email purported to be sent. The parents’ house 1P
address is reportedly: 49.216.234.158.

33, The email file produced by both the Defendant and Gmail are authentic, as evidenced by the
Gmail being the only email service prover, and by the ARC lines (*Authenticated Receive
Chain”) which arc essentially a series of email server authentication signatures. Both email files
have the same series of server signatures.

34,  Here is a map of Taiwan showing the different locations:

It is approximately 160 miles by car between the hotel in Hualien and the parents’ house.
35.  The date of the message in question is November 29, 2019, at 3:01 p.m. Pacific time, which

would be November 30, 2019, at 7:01 a.m, Taiwan time. The time difference is likely due to

2 Declaration of CIB investigator.

Weichiao Ku and Pi-Liens Kuo v, Harald Herchen, et al.
Case No.: 21CV370210
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36.

37.

the sender’s computer time-zone difference between the US and Taiwan or time/date setting as
the date and time of the message. The November 29, 2019, message was supposedly sent by
Ms. Ku after she arrived on the other side of Taiwan.
The next notable fact is from the first line in the long headers, above the short headers:
In-Reply-To:
<CAKByDNfrp CdO6cQ8GXFdyDUyNOkB7eW6sjgusaxZrglstMa=A@mail. gmail.com>
This line indicates that the message sent from Ms. Ku’s account was a reply to a message that
was in her inbox, specifically the message with the referenced SMTP ID. That message was the
message from Defendant that was quoted in the November 29, 2019, email. The reference
shows that the November 29, 2019, email was a reply, which explains why the quoted message
shows as having been read. In other words, the quoted message is not “unread” because it was
replied to, and therefore someone clicked on Defendant’s prior message in order to reply to it. It
is possible to reply to a message and then re-mark it as unread, but this did not occur here
because the Gmail production shows the message as read.
The final three lines in the email are also relevant:
Delivered-To: haraldherchen@gmail.com
Received: by 2002:ac8:3619:0:0:0:0:0 with SMTP id m2503p17477475qtb;

Fri, 29 Nov 2019 15:01:16 -0800 (PST)
X-Received: by 2002:a67:f708:: with SMTP id m8mr33974195vs0.173.1575068476422;

Fri, 29 Nov 2019 15:01:16 -0800 (PST)

The first line shows the final delivery recipient—Defendant, who also uses Gmail,

The second line shows the email server that received this message. Although I am not familiar

Weichiao Ku and Pi-Lien Kuo v. Harald Herchen, ef al,

Case No.: 21CV376210
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38.

with Google’s internal email architecture—a trade secret—the IP address

2002:2¢8:3619:0:0:0:0:0 is a private, reserved address which would be used internally at

Google. The same goes for IP address 2002:a67:f708:: - in other words, because both

Defendant and Ms. Ku used Gmail, the email was sent entirely within Google’s systems and did

not exit Google. Therefore, no external IP addresses are shown in the headers.

SUMMARY

In summary, the digital evidence shows the following:

A,

The November 29, 2019, email was sent from the hotel where Counsel advised me that
the Defendant testified he was staying by himself on the night of the Decedent’s
disappearance. The IP address of the email is that of the hotel Wi-Fi, which is where the
Decedent’s email account was logged in.

The November 29, 2019, email was sent from the Decedent’s account on Gmail, using
the web interface of Gmail on a device from which the Decedent was still logged into
Gmail.

At first glance, the November 29, 2019, email appears to have taken an unexpectedly
long time (10-12 seconds) to transmit from Taiwan back to Taiwan. However, it is more
likely that the device in question was not automatically synchronizing its timestamp and
the time setting on the device was simply off by 10 to 12 seconds. Typically, a phone
will automatically sync frequently by the cellular service provider (and not by the phone
owner manually). If you have a U.S. phone, and you land in Taiwan, when you get the
local cellular service, the phone is automatically synchronized to the local time. Unlike a

cellphone that is time-synchronized with the local cellular service, on a laptop or desktop

Weichiao Ku and Pi-Lien Kuo v. Harald Herchen, et al.
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the time configuration is done by the user. The user can manually change the time-zone.
In addition, the user can manually set the time (in addition to the time zone) or turn
on/off the synchronization with a network time server. So, the inference I have drawn is
that the November 29, 2019, email was sent from a laptop or desktop computer that was
not automatically syncing with a network time server and had not been manually set to
Taiwan time. Counsel advised me that Defendant testified that he brought his work-
issued laptop to Taiwan on that trip. Counsel advised me that there was also a laptop
computer of the Decedent in Defendant’s possession at some point, although Defendant
indicated at one of the depositions that the Decedent did not bring the laptop to Taiwan.
Tt would have been more difficult to send the November 29, 2019, email from a phone
without raising suspicion for several reasons, starting with the fact that an email from a
phone would likely have been from a Taiwanese mobile phone provider’s computer
network/IP range, rather than the hotel Wi-Fi, and the timestanip would have been
accurate.

There was no subsequent Gmail logout from the device that sent the November 29, 2019

email.

The November 29, 2019 email cannot have been sent by the Decedent, because (1) the
parents’ 1P address is not the originating IP address of the email as indicated above (the
parents’ TP address also maps to the other side of Taiwan}, (2) Counsel advised me that
according to her parents, the Decedent had not, in fact, arrived at her parents’ house, (3)
Counsel advised me that the parents’ house is several hours away from the hotel by train or
car on the other side of Taiwan, and there is no possibility that the hotel Wi-Fi IP address is

the parents’ IP address. Counsel advised me that this is in addition to the fact that the
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parents reportedly had no idea the Decedent was in Taiwan and were not expecting her. The
email in question came from the hotel Wi-Fi in Hualien. Accordingly, someone in the hotel
or on the hotel Wi-Fi (as triple-confirmed by the login/logout history, the email IP address
produced by Google, and otherwise) is the only person who could have sent the November
29, 2019 email.

I declare under penalty of perjury under the laws of the State of California that the foregoing is true and

correct.

BocuSigned by:
GﬂL (i, 11/22/2022 | 10:02:24 AM PST

B6EAEIBTABACETZ..,

Date: November 22, 2022

Dr, Tal Lavian

Weichiae Ku and Pi-Lien Kuo v, Harald Herchen, et al.
Case No.: 21CV376210
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Tal Lavian, Ph.D.

hitps://TelecommNet.com Encino, CA 91316
tlavian@TelecommNet.com (408)-209-9112

Telecommunications, Network Communications, Mobile
Wireless, and Internet Technologies Expert

Dr. Lavian is a scientist, educator, and technologist with over 35 years of experience. He has
co-authored over 25 scientific publications, journal articles, and peer-reviewed papers. Dr.
Lavian is an expert in network communications and telecommunications, including Internet
protocols, computer networks, streaming media, and mobile wireless technologies. He is an
inventor of over 120 patents and over 60 prosecuted pro-se. Dr. Lavian has also served as
Principal Investigator (P!) for three US Department of Defense (DARPA) projects.

EDUCATION

e Ph.D., Computer Science specializing in network communications, U.C. Berkeley, 2006
e WM.Sc., Electrical Engineering ('97) Tel Aviv University. B.Sc., Mathematics and
Computer Science ('87)

EXPERTISE

Network communications, telecommunications, Internet protocols, and mobile wireless:

o Network Communications: Internet protocols; TCP/IP suite, TCP, UDP, IP, Ethernet,
802.3, network protocols, network software applications, data link, network, transport layers,
SNMP, NMS, network management, packet switching, and network architecture.

« VoIP/Streaming Media: VolP, SIP, RTP, video/audio conferencing, streaming media, P
telephony, transport systems, PSTN, circuit switching, WebRTC, §57, SONET, and TDM.

o Mobile wireless: Wi-Fi, 802.11, Bluetooth, Wireless LAN (WLAN), MAC, PHY, ARQ,
HARQ. Cellular, SMS, MMS, instant messaging (chat), mobile devices, and smartphones.

o Internet/cloud: Internet Technologies, Web applications, HTTP, e-mail, SMTP, POP,
IMAP, firewalls, security, FTP, client-server, cloud computing, and distributed computing.

« Routing/switching: LAN, WAN, VPN, encapsulation, routing protocols, RIP, BGP, MPLS,
OSPF, multicast, VPLS, Pseudowire, DNS, QoS, gueuing, traffic control, network
infrastructure, and architectures.

Dr. Lavian has extensive experience in the software development of computer networks,
architectures, configurations, installations, and network testing. He has academic and hands-
on experience in the above fields, including technology products from different companies,
implementations, related standards, designs, systems, hardware, and software technologies.

ACCOMPLISHMENTS
o Principal Investigator (PI) for three US Department of Defense (DARPA) projects.
o Directed networking computation project for the US Air Force Research Lab
(AFRL).
o Pl of a wireless research project for an undisclosed US federal agency.
o Led and developed the first network resource scheduling service for grid computing.
o Managed and engineered the first demonstrated dynamic transatlantic allocation of
10Gbs Lambdas as a grid service.
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o Development and successfully demonstrate the first wire-speed active network on
commercial hardware.

e An inventor of over 120 patents, over 60 prosecuted pro-se before the USPTO.

e Created and chaired Nortel Networks' EDN Patent Commiitee.

EXPERT WITNESS

Dr. Lavian has served as an expert witness in cases involving over 140 patents, providing
expert reports and testimony in over 70 depositions. He has also testified in Federal courts,
before judges and juries, USPTO PTAB IPR, and the ITC. These cases involved leading
companies such as Amazon, Linkedin, Avaya, Netflix, T-Mobile, ZTE, Ericsson, Cisco
Systems, Juniper Networks, Polycom, Motorola, LG, WhatsApp, Instagram, Microsoft,
Google, Huawei, Facebook, and Apple.

PROFESSIONAL EXPERIENCE

The University of California, Berkeley, Berkeley, California 2000-2019

U.C. Berkeley SkyDeck, Industry Fellow, Lecturer, Visiting Scientist, Ph.D.

Candidate, Nortel’s Scientist Liaison
Some positions and projects were concurrent, others sequential

o U.C. Berkeley SkyDeck startups - advanced technology research, development,
business, and market.

e Industry fellow and lecturer at the Sutardja Center for Entrepreneurship and
Technology (SCET).

e Conducted research projects in data centers (RAD Labs), telecommunication
infrastructure (SAHARA), and wireless systems (ICEBERG).

e Acted as a scientific liaison between Nortel Research Lab and U.C. Berkeley,
providing tangible value in advanced technologies.

e Developed long-term technology for the enterprise market, integrating
communication and computing technologies.

e Studied network services, telecommunication systems and software,
communications infrastructure, and data centers.

o Earned a Ph.D. in Computer Science with a specialization in network
communications.

TelecommNet Engineering, Inc. Sunnyvale, Caiifornia 2006-Present

Principal Scientist

e Consulting in network communications, telecommunications, Internet protocols, and
smartphone mobile wireless devices.

e Providing system architecture and technology analysis for projects on computer
networks, mobile wireless devices, and Internet web technologies.

« Providing expert witness services in network communications patent infringement
lawsuits.

CRadar.Ai, U.C. Berkeley, California 2018-2019

CTO / Principal Investigator

o CRadar.Ai improves the Radar wireless RF signal phase noise purity by 100x.

o Accurate Radars are paramount for self-driving car safety. Radars “see” where
Cameras and LiDars are “blind” (fog, rain, show, direct sunlight, and darkness).
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s The superior wireless RF signal quality provides a clean signal for high Radar
accuracy.

o Improving Radar accuracy and resolution enables genuine redundancy and sensory
fusion and puts the Radar into the sensory spearhead.

Aybell (VisuMenu Inc.), U.C. Berkeley, California 2016-Present

CEO/CTO

e Aybell transforms smartphones into visual menu systems, making the phone a
frictionless point for user interactions with customer service platform features.
Empowers consumers to reach suifable agents in call centers, overcoming customer
service barriers. Aybell is a branding and marketing of VisuMenu advanced
technologies.

o Architecture, design, and implementation of a cloud data center for connecting
smartphone users to any company and service by digitizing interactive voice
systems and exposing APIs to other applications through cloud service.

o The system was deployed as a cloud networking and cloud computing service on
Amazon Web Services (AWS) and Google Cloud Platform (GCP).

e Technologies include Data Science analytics, Machine Learning (ML), Artificial
Intelligence (Al), and Statistical Learning (SL). Building an NLP Parser using Python,
NLTK, SpaCy, and other NLP libraries and modules.

VisuMenu, Inc., Sunnyvale, California 2010-2016
Co-Founder and Chief Technology Officer (CTO)

s Led the software design and development of a visual IVR system for smartphones

and other mobile devices, based on the innovative use of wireless and network
communications technologies.

Designed a voice search engine for IVR / PBX using Asterisk, SIP, and VolP.

The system was deployed as a cloud networking and cloud computing service on
Amazon Web Services (AWS) and Google Cloud Platform (GCP).

¢ VisuMenu advanced technologies rebranded as Aybell.

Ixia, Santa Clara, California 2008 - 2008

Network Communications Consultant

Researched and developed advanced network communications testing technologies:

o IxNetwork/IxXN2X —IP routing, switching devices, and broadband access equipment.
Provided traffic generation and emulation for the full range of protocols: OSPF, RIP,
EIGRP, BGP, 1S-IS, MPLS, unicast, multicast, broadcast, layer 2/3 VPNs, |PSec,
carrier Ethernet, broadband access, and data center bridging. Tested and validated
IEEE, iTU, and IETF RFC standards compatibility.

o IxLoad — quickly and accurately modeled high-volume video, data, and voice
subscribers and setvers to test the real-world performance of multiservice delivery
and security platforms.

o IxCatapult — emulated a broad range of wireless access and core protocols to test
wireless components and systems that, combined with IxLoad, provide an end-to-
end solution for testing wireless service quality.
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e IxVerivave — employed a client-centric model to test Wi-Fi and wireless LAN
networks by generating repeatable large-scale, real-world test scenarios that are
virtually impossible to create by any other means.

e Test automation — provided simple, comprehensive lab automation to help test
engineering teams create, organize, catalog, and schedule execution of tests.

Nortel Networks, Santa Clara, California

Employed initially by Bay Networks, later acquired by Nortel Networks
Principal Scientist, Principal Architect, Principal Engineer, Senior Software
Engineer

Held scientific and research roles at Nortel Labs, Bay Architecture Labs, and the CTO’s office.

Principal Investigator for U.S. Department of Defense (DARPA) Projects

o Conceived, proposed and completed three research projects: active networks,
DWDM-RAM, and a networking computation project for Air Force Research Lab
(AFRL).

e Led a wireless research project for an undisclosed U.S. federal agency.

Academic and Industrial Researcher

e Analyzed new technologies to reduce risks associated with R&D investment.

e Headed research collaboration with leading universities and professors at U.C.
Berkeley, Northwestern University, University of Amsterdam, and the University of
Technology, Sydney. :

o Evaluated competitive products relative to Nortel's products and technology.

¢ Proactively identified prospective business ideas, leading to new networking
products.

o Predicted technological trends through researching the technological horizon and
academic sphere.

e Designed software for switches, routers, and network communications devices.

e Developed systems and architectures for switches, routers, and network
management.

e Researched and developed the following projects:

1996 - 2007

Page 4 of 18

= Pata-Center Communications: network and server orchestration 2006-2007
=  DRAC: SOA-facilitated 1.1/L2/L3 network dynamic controller 2003-2007
= Omega; classified project for undisclosed U.S. Federal Agency 2006-2006
= Platform project for the U.S. Air Force Research Laboratory (AFRL) 2005-2005
= Network resource orchestration for Web services workflows 2004-2005
= A proxy study between Web/grids services and network services 2004-2004
= Streaming content replication: real-time A/V media multicast at edge 2003-2004
= DWDM-RAM: U.S. DARPA-funded program on agile optical transport 2003-2004
» Packet capturing and forwarding service on IP and Ethernet traffic 2002-2003
n  CO2: content-aware agile networking 2001-2003
= Active networks: US DARPA-funded research program 1998-2002
=  ORE: programmable network service platform 1998-2002
= JVM platform: Java on network devices 1998-2001
s Web-based device management: network device management 1996-1997
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Technology Innovator and Patent Leader

o Created and chaired Nortel Networks' EDN Patent Committee.

o Facilitated a continuous stream of innovative ideas and their conversion into
intellectual property rights.

e Developed intellectual property assets through invention and analysis of existing
technology portfolios.

Aptel Communications, Netanya, Israel 1994-1895

Software Engineer, Team Leader

Start-up company focused on mobile wireless CDMA spread spectrum PCN/PCS.

» Developed a mobile wireless device using an unlicensed band - Direct Sequence
Spread Spectrum (DSSS); FCC part 15 - unlicensed transmitters.

o Designed and managed a personal communication network (PCN) and personal
communication system (PCS), which were the precursors of short text messages
(SMS).

e Designed and developed network communications software products in C/C++.

¢ Invented and implemented a two-way paging product.

Scitex Ltd., Herzeliya, Israel 1990-1993
Software Engineer, Team Leader
Software and hardware company acquired by Hewlett Packard (HP)

e Developed system and network communications in C/C++.

e | provided IT services, System Administration, and network administration.

e | worked on Unix systems, including IBM AIX, HP, and SUN Unix.

e Invented Parallel SIMD Architecture.

e Participated in the Technology Innovation group.

Shalev, Ramat-HaSharon, Israel 1987-1990
Start-up company

Software Engineer
o Developed real-time software and algorithms in C/C++ and Pascal.
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PROFESSIONAL ASSOCIATIONS

e

e & o o ¢ ©

IEEE senior member

IEEE CNSV co-chair, Intellectual Property SIG (2013)

President Next Step Toastmasters (an advanced TM club in the Silicon Valley)
(2013-2014)

Technical co-chair, IEEE Hot Interconnects 2005 at Stanford University

Member, IEEE Communications Society (COMMSQOC)

Member, IEEE Computer Society

Member, IEEE Systems, Man, and Cybernetics Society

Member, IEEE-USA Intellectual Property Committee (2012)

Member, ACM, ACM Special interest Group on Data Communication (SIGCOM)
Member, ACM Special Interest Group on Hypertext, Hypermedia, and Web
(SIGWEB)

Member, IEEE Consultants’ Network (CNSV)

Global Member, Internet Society (ISOC)

President Java Users Group — Silicon Valley Mountain View, CA,1899-2000
Toastmasters International

FORMER ADVISORY BOARDS POSITIONS

L3

Quixey ~search engine for wireless mobile apps
Mytopia — mobile wireless social games
iLeverage ~ Israeli Innovations

PROFESSIONAL AWARDS

e Top Talent Award — Nortel

s Top Inventors Award — Nortel EDN

e Certified IEEE-WCET - Wireless Communications Engineering Technologies (2012)

s Toastmasters International - Competent Communicator (twice}

¢ Toastmasters Infernational - Advanced Communicator Bronze

o Best Paper Presentation Award - ICE/IEEE Conference. "“R&D Models for Advanced
Development & Corporate Research”

PERSONAL

(-]

USA FIT — San Jose Marathon running club (2017-2020)
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Patents and Publications

Patents Issued

(Representative List)

US 9,690,877 Systems and methods for electronic communications Link
US 9,660,655 Ultra-low phase noise freguency synthesizer Link
US 8,184 989 Grid proxy architecture for network resources Link
Us 9,521,265 Systems and methods for visual presentation and selection of IVR menu Link
US 9,083,728 Systems and methods to support sharing and exchanging in a network Link
Us 9,021,130 Photonic line sharing for high-speed routers Link
US 8,762,963 Translation of programming code Link
US 8,762,962 Methods and apparatus for automatic translation of a computer program Link
language code
US 8,745,573 Platform-independent application development framework Link
US 8,731,148 Systems and methods for visual presentation and selection of IVR menu Link
US 8,688,796 Rating system for determining whether to accept or reject an objection raised by  Link
a user in a social network
US 8,619,783 Dynamic assignment of traffic classes to a priority queue in a packet forwarding Link
device
UsS 8,572,303 A portable universal communication device Link
US 8,553,859 Device and method for providing enhanced telephony Link
US 8,548,131 Systems and methods for communicating with an interactive voice response Link
system
US 8,637,989 Device and method for providing enhanced telephony Link
Us 8,341,257 Grid proxy architecture for network resources Link
US 8,161,138 Method and apparatus for intelligent management of a network element Link
US 8,146,090 Time-value curves to provide dynamic QoS for time-sensitive file transfer Link
US 8,078,708 Grid proxy architecture for network resources Link
US 7.944.827 Content-aware dynamic network resource allocation Link
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Us 7,860,999 Distributed computation in nefwork devices Link

US 7,734,748 Method and apparatus for intelligent management of a network element Link

Us 7,710,871 Dynamic assignment of traffic classes to a priority queue in a packet forwarding  Link
device

US 7,580,349 Content-aware dynamic network resource allocation Link

US 7,433,941 Method and apparatus for accessing network information on a network device Link

US 7,359,993 Method and apparatus for external interfacing resources with a network element  Link

Us 7,313,608 Method and apparatus for using documents written in a markup language to Link
access and configure network elements

Us 7,260,621 The object-oriented network management interface Link

US 7,237,012 Method and apparatus for classifying Java remote method invocation transport Link
fraffic

Us 7,127,526 Method and apparatus for dynamically loading and manading software services  Link
on a network device

US 7,047 536 Method and apparatus for classifying remote procedure call transport traffic Link

US 7,039,724 Programmable command-line interface AP! for managing the operation of a Link
network device

US 6.976,054 Method and system for accessing low-level resources in a network device Link

US 6,970,943 Routing architecture includes a compute plane configured for high-speed Link
processing of packets to provide application layer support.

US 6,950,932 Security association mediator for Java-enabled devices Link

US 6,850,989 Method and apparatus for automatically configuring a network switch Link

US 6,845,397 Interface method and system for accessing inner layers of a network protocol Link

US 6,842,781 Download and processing of a network management application on a network Link
device

US 6,772,205 Executing applications on a target network device using a proxy network device  Link

US 6,564 325 Method of and apparatus for providing multi-level security access to a system Link

US 6,175,868 Method and apparatus for automatically configuring a network switch Link

Us 6,170,015 Network apparatus with Java co-processor Link

Us 8687,777 Systems and methods for visual presentation and selection of IVR menu Link

Page 8 of 18

Tal Lavian, Ph.D, - CV - 2022




US 8,681,951 Systems and methods for visual presentation and selection of [VR menu Link
US 8,625,756 Systems and methods for visual presentation and selection of IVR menu Link
US 8,594,280 Systems and methods for visual presentation and selgction of VR menu Link
US 8,548,135 Systems and methods for visual presentation and selection of IVR menu Link
US 8,406,388 Systems and methods for visual presentation and selection of IVR menu Link
US 8,345,835 Systems and methods for visual presentation and selection of [VR menu Link
Us 8,223,931 Systems and methods for visual presentation and selection of IVR menu Link
US 8,160,215 Systems and methods for visual presentation and selection of [VR menu Link
US 8,155,280 Systems and methaods for visual presentation and selection of IVR menu Link
US 8,054,952 Systems and methods for visual presentation and selection of VR menu Link
US 8,000,454 Systems and methods for visual presentation and selection of IVR menu Link
FP 1,905,211 A technigue for authenticafing network users Link
EP 1,142,213 Dynamic assignment of traffic classes to a priority queue in a packet forwarding Link
device
US 9,001,819 Systems and methods for visual presentation and selection of IVR menu Link
US 8,949,846 Time-value curves to provide dynamic QoS for time-sensitive file transfers Link
Us 8,929 517 Systems and methods for visual presentation and selection of IVR menu Link
US 8,803,073 Systems and methods for visual presentation and selection of IVR menu Link
US 8,898,274 Grid proxy architecture for network resources Link
S 8,880,120 Device and method for providing enhanced telephony Link
US 8,879,703 System method and device for providing failored services when a call is on-hold  Link
US 8,879,688 Device and method for providing enhanced telephony Link
US 8,867,708 Systems and methods for visual presentation and selection of IVR menu Link
US 8,787,636 Systems and methods for communicating with an interactive voice response Link
system
Us 8,782,230 Method and apparatus for using a command design pattern to access and Link
configure network elements
CA 2,358,525 Dynaric assignment of traffic classes to a prigrity queue in a packet forwarding  Link
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CA 2,989,752

Ultra-low Phase Noise Frequency Synthesizer

US 10,588,764

US 10,404,261

US 10,348,313

US 10,205,457

US 10,764,264

Radar target detection and imaging system for autonomous vehicles with ultra-
low phase noise frequency synthesizer

Radar target detection system for autonomous vehicles with an ultra-low phase-
noise frequency synthesizer

Radar target detection system for autonomous vehicles with an ultra-low phase-
noise frequency synthesizer

RADAR target detection system for autonomous vehicles with an ultra-low
phase-noise frequency synthesizer

Technigue for authenticating network users

FP 3,311,483 An ultra-low phase-noise frequency synthesizer

US 9,831,881 Radar target detection system for autonomous vehicles with ultra-low phase
noise frequency synthesizer

UsS 9,762,251 Ultra-low phase noise frequency synthesizer

US 8,705,511 Ultra-low phase noise frequency synthesizer

Page 10 of 18

Tal Lavian, Ph.D. — CV - 2022




Patent Applications Published and Pending
(Representative List)

US 20150058490 Grid Proxy Architecture for Nefwork Resources Link
US 20150010136 Systems_and Methods for Visual Presentation and Selection of IVR Menu Link
US 20140379784 Method and Apparatus for Using a Command Design Pattern to Access and  Link
Configure Network Flements
US 20140105025 Dynamic Assignment of Traffic Classes to a Priority Queue in a Packet Link
Forwarding Device
US 20140105012 Dynamic Assignment of Traffic Classes to a Priority Queue in a Packet Link
Forwarding Device
S 20140012991  Grid Proxy Architecture for Network Resources Link
US 20130080898 Systems and Methods for Electronic Communications Link
US 20130022191 Systems and Methods for Visual Presentation and Selection of [VR Menu Link
US 20130022183  Systems and Methods for Visual Presentation and Selection of IVR Menu Link
US 20130022181 Systems and Methods for Visual Presentation and Selection of VR Menu Link
US 20120180059  Time-Value Curves to Provide Dynamic QoS for Time Sensitive File Link
Transfers
US 20120063574 Systems and Methods for Visual Presentation and Selection of VR Menu Link
US 20110225330 Portable Universal Communication Device Link
US 20100220616  Optimizing Network Connections Link
US 20100217854 Method and Apparatus for Intelligent Management of a Network Element Link
US 20100146492 Translation of Programming Code Link
US 20100146112  Efficient Communication Technigues Link
US 20100146111  Efficient Communication in a Network Link
US 20090313613 Methods and Apparatus for Automatic Translation of a Computer Program Link
Language Code
US 20090313004 Platform-Independent Application Development Framework Link
US 20090279562 Content-aware dynamic network resource allocation Link
US 20080040630 Time-Value Curves to Provide Dynamic QoS for Time Sensitive File Link
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Transfers

US 20070169171 A technigue for authenticating network users Link

US 20060123481 Method and apparatus for network immunization Link

US 20060075042 Extensible Resource Messaging Between User Applications and Network Link
Elements in a Communication Network

US 20050083960 Method and Apparatus for Transporting Parcels of Data Using Network Link
Elements with Network Element Storage

US 20050076339 Method and Apparatus for Automated Negotiation for Resources on a Link
Switched Underlay Network

US 20050076336 Method and Apparatus for Scheduling Resources on a Switched Underlay Link
Network

US 20050076173 Method And Apparatus for Preconditioning Data to Be Transferred on a Link
Switched Undertay Network

US 20050076099 Method and Apparatus for Live Streaming Media Replication in a Link
Communication Network

US 20050074529 Method and apparatus for transporting visualization information on a Link
switched underlay network

US 20040076161 Dynamic Assignment of Traffic Classes to a Priority Queue in a Packet Link
Forwarding Device

US 20020021701 Dynamic Assignment of Traffic Classes to a Priority Queue in a Packet Link
Forwarding Device

WO 2006/063052 Method and apparatus for network immunization Link

WO 2007/008976 A technicue for authenticating network users Link

WO2000/0054460 Method and apparatus for accessing network information on a network Link
device

WO/2016/203460 Ultra-low phase noise frequency synthesizer Link

WO/2005/033899 Method and apparatus for scheduling resources on a switched underlay Link
network

WO/2000/041368 Dynamic assignment of traffic classes to a priority queue in a packet Link
forwarding device

US 20140156556 A Time-variant rating system and method thereof Link

US 20140156758 A Reliable rating system and method thereof Link
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US 20170085708

Systems and methods for visual presentation and selection of IVR menu

US 20160373117 Ultra-low phase noise frequency synthesizer Link

US 20170322687 Systems and methods for electronic communications Link

US 20170302282 Radar target detection system for autonomous vehicles with ultra-tow phase  Link
noise frequency synthesizer

US 20180019755 Radar target detection system for autonomous vehicles with ultra-low phase  Link
noise frequency synthesizer

US 20170289332 Systems and methods for visual presentation and selection of VR menu Link

US 20170269797 Systems and methods for electronic communication Link

US 20170099058 Ultra-low phase noise freauency synthesizer Link

US 20170099057  Ultra-low phase noise frequency synthesizer Link

US 20190128998 Radar target detection and imaging system for autonomous vehicles with Link
ultra-low phase noise frequency synthesizer

US 20190082043 Systems and methods for visual presentation and selection of IVR menu Link

US 201801468090  Systems and methods for visual presentation and selection of IVR menu Link

US 20180130102 Reliable rating system and method thereof ink
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Publications
(Representative List)

e “R&D Models for Advanced Development & Corporate Research” Understanding Six
Models of Advanced R&D - Ikhlaq Sidhu, Tal Lavian, Victoria Howell - University of
California, Berkeley. ASEE Annual Conference and Exposition- 2015, Received “Best
Paper Presentation Award” |ICE/IEEE Conference June 2015,

e “Communications Architecture in Support of Grid Computing,” Tal Lavian, Scholar's
Press 2013!SBN 978-3-639-51098-0.

e “Applications Drive Secure Light-path Creation across Heterogeneous Domains, Feature
Topic Optical Control Planes for Grid Networks: Opportunities, Challenges, and the
Vision.” Gommans L.; Van Qudenaarde B.; Dijkstra F.; De Laat C.; Lavian T.; Monga l.;
Taal A. Travostino F.; Wan A.; IEEE Communications Magazine, vol. 44, no. 3, March
2006, pp. 100-106.

e Lambda Data Grid: Communications Architecture in Support of Grid Computing. Tal i,
Lavian, Randy H. Katz; Doctoral Thesis, University of California at Berkeley. January
2006.

e “Information Switching Networks.” Hoang D.B.; T. Lavian; The 4th Workshop on the
Internet, Telecommunications and Signal Processing, WITSP2005, December 18-21,
2005, Sunshine Coast, Australia.

¢ “Impact of Grid Computing on Network Operators and HW Vendors.” Allcock B.; Arnaud
B.: Lavian T.: Papadopoulos P.B.; Hasan M.Z.; Kaplow W.; IEEE Hof Interconnects at
Stanford University 2005, pp.89-90.

e DWDM-RAM: A Data Intensive Grid Service Architecture Enabled by Dynamic Optical
Networks. Lavian T.; Mambretti J.; Cutrell D.; Cohen H.J; Merrill S.; Durairaj R.; Daspit
P.; Monga |.; Naiksatam S.; Figueira S.; Gutierrez D.; Hoang D.B., Travostino F.;
CCGRID 2004, pp. 762-764.

e DWDM-RAM: An Architecture for Data-Intensive Service Enabled by Next Generation
Dvnamic Optical Networks. Hoang D.B.; Cohen H.; Cutrell D.; Figueira S.; Lavian T.;
Mambretti J.; Monga |.; Naiksatam S.; Travostino F.; Proceedings IEEE Globecom 2004,
Workshop on High-Performance Global Grid Networks, Houston, 29 Nov. to 3 Dec.
2004, pp.400-400.

e [mplementation of a Quality of Service Feedback Control Loop on Programmable
Routers. Nguyen C.; Hoang D.B.; Zhao, |.L.; Lavian, T.; Proceedings, 12th |EEE
International Conference on Networks 2004. (ICON 2004) Singapore, Volume 2, 16-19
Nov. 2004, pp.578-582.

e A Platform for Large-Scale Grid Data Service on Dynamic High-Performance Networks.
Lavian T.; Hoang D.B.; Mambretti J.; Figueira S.; Naiksatam S.; Kaushil N.; Monga l.;
Durairaj R.; Cutrell D.; Merrill S.; Cohen H.; Daspit P.; Travostino F; GridNets 2004, San
Jose, CA., October 2004.

e DWDM-RAM: Enabling Grid Services with Dynamic Opfical Networks. Figueira S.;
Naiksatam S.; Cohen H.; Cutrell D.; Daspit, P.; Gutierrez D.; Hoang D. B.; Lavian T ;
Mambretti J.: Merrill S.; Travostino F; Proceedings, 4th IEEE/ACM International
Symposium on Cluster Computing and the Grid, Chicago, USA, April 2004, pp. 707-714.
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e DWDM-RAM: Enabling Grid Services with Dynamic Optical Networks. Figueira S.;
Naiksatam S.; Cohen H.; Cutrell D.; Gutierrez D.; Hoang D.B.; Lavian T.; Mambretti J.;
Merrill S.: Travostino F.; 4th IEEE/ACM International Symposium on Cluster Computing
and the Grid, Chicago, USA, April 2004.

e An Extensible, Programmable, Commercial-Grade Platform for infernet Setvice
Architecture. Lavian T.: Hoang D.B.; Travostino F.; Wang P.Y.; Subramanian S.; Monga
|.: IEEE Transactions on Systems, Man, and Cybernetics on Technologies Promoting
Computational Intelligence, Openness and Programmability in Networks and internet
Services Volume 34, Issue 1, Feb. 2004, pp.58-68.

o DWDM-RAM: An Architecture for Data-Intensive Service Enabled by Next Generation
Dvnamic Optical Networks. Lavian T.; Cutrell D.; Mambretti J.; Weinberger J.; Gutierrez
D.; Naiksatam S.; Figueira S.; Hoang D. B.; Supercomputing Conference, SC2003
Igniting Innovation, Phoenix, November 2003.

e Edge Device Multi-Unicasting for Video Streaming. Lavian T.; Wang P.; Durairaj R.;
Hoang D.; Travostino F.; Telecommunications, 2003. ICT 2003. 10th International
Conference on Telecommunications, Tahiti, Volume 2, 23 Feb.-1 March 2003 pp. 1441-
1447,

e The SAHARA Model for Service Composition Across Multiple Providers. Raman B.;
Agarwal S.; Chen Y.; Caesar M.; Cui W.; Lai K.; Lavian T.; Machiraju S MaoZ M.
Porter G.: Roscoe T.; Subramanian L.; Suzuki T.; Zhuang S.; Joseph A, D.; Katz Y.H.;
Stoica |.; Proceedings of the First International Conference on Pervasive Computing.
ACM Pervasive 2002, pp. 1-14.

e Fnabling Active Flow Manipulation in Silicon-Based Network Forwarding Engines.
Lavian T.; Wang P.: Travostino F.; Subramanian S.; Duraraj R.; Hoang D.B.; Sethaput
V.: Culler D.; Proceeding of the Active Networks Conference and Exposition, 2002.
(DANCE) 29-30 May 2002, pp. 65-76.

e Practical Active Network Services within Content-Aware Gateways. Subramanian S.;
Wang P.: Durairaj R.; Rasimas J.; Travostino F.; Lavian T.; Hoang D.B.; Proceeding of
the DARPA Active Networks Conference and Exposition, 2002. (DANCE) 29-30 May
2002, pp. 344-354.

e Active Networking on a Programmable Network Platform. Wang P.Y.; Lavian T.; Duncan
R.; Jaeger R.; Fourth IEEE Conference on Open Architectures and Network
Programming (OPEN ARCH), Anchorage, April 2002.

e [nfelliqent Network Services through Active Flow Manipulation. Lavian T.; Wang P.;
Travostino F.; Subramanian S.; Hoang D.B.; Sethaput V.; IEEE Intelligent Networks
2001 Workshop (IN2001), Boston, May 2001,

e [ntelligent Network Services through Active Flow Manipulation. Lavian T., Wang P,
Travostino F.; Subramanian S.; Hoang D.B.; Sethaput V.; Intelligent Network Workshop,
2001 |IEEE 6-9 May 2001, pp.73 -82.

e Enabling Active Flow Manipulation in Silicon-based Network Forwarding Engine. Lavian,
T.; Wang, P.; Travostino, F.; Subramanian S.; Hoang D.B.; Sethaput V.; Culler D;
Journal of Communications and Networks, March 2001, pp.78-87.

o Active Networking on a Programmable Nefworking Platform. Lavian T.; Wang P.Y.; IEEE
Open Architectures and Network Programming, 2001, pp. 95-103.
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Enabling Active Networks Services on a Gigabit Routing Switch. Wang P.; Jaeger R.;
Duncan R.; Lavian T.; Travostino F.; 2nd Workshop on Active Middleware Services,
2000.

Dynamic Classification in Silicon-Based Forwarding Engine Environmentis. Jaeger R.;
Duncan R.; Travostino F.; Lavian T.; Hollingsworth J.; Selected Papers. 10th IEEE
Workshop on Metropolitan Area and Local Networks, 1999. 21-24 Nov. 1999, pp.103-
109.

Open Programmable Architecture for Java-Enabled Network Devices. Lavian, T.;
Jaeger, R. F.; Hollingsworth, J. K.; IEEE Hot Interconnects Stanford University, August
1999, pp. 265-277.

Open Java SNMP MIB API. Rob Duncan, Tal Lavian, Roy Lee, Jason Zhou, Bay
Architecture Lab Technical Report TR88-038, December 1998.

Java-Based Open Service Interface Architecture. Lavian T.; Lau S,; BAL TR88-010 Bay
Architecture Lab Technical Report, March 1998.

Parallel SIMD Architecture for Color Image Processing. Lavian T. Tel — Aviv University,
Tel - Aviv, Israel, November 1995.

Grid Network Services, Draft-qgf-ghpn-netservices-1.0. George Clapp, Tiziana Ferrari,
Doan B. Hoang, Gigi Karmous-Edwards, Tal Lavian, Mark J. Leese, Paul Mealor,
InderMonga, Volker Sander, Franco Travostino, Global Grid Forum(GGF).

Project DRAC: Creating an applications-aware network. Travostino F.; Keates R.; Lavian
T.: Monga |.; Schofield B.; Nortel Technical Journal, February 2005, pp. 23-26.

Optical Network Infrastructure for Grigd, Draft-gaf-ghpn-opticalnets-1. Dimitra
Simeonidou, Reza Nejabati, Bill St. Armaud, Micah Beck, Peter Clarke, Doan B. Hoang,
David Hutchison, Gigi Karmous-Edwards, Tal Lavian, Jason Leigh, Joe Mambretti,
Volker Sander, John Strand, Franco Travostino, Global Grid Forum{(GGF) GHPN
Standard GFD-1.036 August 2004.

Popeve - Using Fine-grained Network Access Control to Support Mobile Users and
Protect Intranet Hosts. Mike Chen, Barbara Hohlt, Tal Lavian, December 2000,

Open Networking - Better Networking through Programmability, Open Networking.-
Better Networking through Programmability
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Presentations and Talks
(Not an exhaustive list)
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Lambda Data Grid

A Platform for Larae-Scale Grid Data Service on Dynamic High-Performance Networks
Lambda Data Grid: An Agile Optical Platform for Grid Computing and Data-infensive
Applications.

Workflow Integrated Network Resource Orchestration

DWDM-RAM: DARPA-Sponsored Research for Data-Intensive Service-on-Demand
Advanced Qptical Networks

Impact of Grid Computing on Network Operators and HW Vendors

Web Services and OGSA

WINER Workflow Integrated Network Resource Orchestration.

A Grid Proxy Architecture for Network Resources

Technology & Society

Abundant Bandwidth and how it affects us?

Active Content Networking (ACN)

DWDM-RAM: Enabling Grid Services with Dynamic Optical Networks
Application-engaged Dynamic Orchestration of Opfical Network Resources
DWDM-RAM: DARPA-Sponscred Research for Data-Intensive Service-on-Demand
Advanced Optical Netwarks

An Architecture for Data-Intensive Service Enabled by Next Generation Optical
Networks

A Platform for Data-Intensive Services Enabled by Next Generation Dynamic Optical
Networks

A Platform for Data-Intensive Services Enabled by Next Generation Dynamic Optical
Networks

Optical Networks

Grid Optical Network Service Architecture for Data-Intensive Applications

Optical Networking & DWDM

OptiCal Inc.

OptiCal & LUMOS Networks

Optical Networking Services

Optical Networks

Business Models for Dynamically Provisioned Optical Networks

Business Model Concepts for Dynamically Provisioned Optical Networks

Optical Networks Infrastructure

Research Challenges in agile optical nefworks

Services and Applications’ infrastructure for agite optical networks

Impact on Society

Technology & Society

TeraGrid Communication and Computation

Unified Device Management via Java-enabled Network Devices

Active Nefwork Node in Silicon-Based L3 Gigabit Routing Switch

Enabling Active Flow Manipulation (AFM) in Silicon-based Network Forwarding Engines
Enabling Active Flow Manipulation (AFM)_in Silicon-based Network Forwarding Engines
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Active Nets Technology Transfer through High-Performance Network Devices
Enabling Active Networks Services on A Gigabit Routing Switch

Programmable Network Node: Applications

Open Inngvation via Java-enabled Network Devices

Practical Considerations for Deploying a Java Active Networking Platform

Open Programmable Architecture for Java-enabled Network Devices

Enabling Active Flow Manipulation In Silicon-based Network Forwarding Engines
Enabling Active Flow Manipulation In Silicon-based Network Forwarding Engines
Enabling Active Flow Manipulation In Silicon-based Network Forwarding Engines
DWDM-RAM: DARPA-Sponsored Research for Data-Iintensive Service-on-Demand
Advanced Optical Networks

DWDM-RAM: DARPA-Sponsored Research for Data-intensive Service-on-Demand
Advanced Optical Networks

Open Programmable Architecture for Java-enabled Network Davices

Open Java-based Intelligent Agent Architecture for Adaptive Networking Devices
Edge Device Multi-unicasting for Video Streaming

Intelligent Network Services through Active Flow Manipulation

Java SNMP Oplet

Unified Device Management via Java-enabled Network Devices

Dynamic Classification in a Silicon-Based Forwarding Engine

integrating Active Networking and Commercial-Grade Routing Platforms
Enabling Active Flow Manipulation In Silicon-based Network Forwarding Engines
Open Distributed Networking [ntelligence; A New Java Paradigm

Open Networking Betier Networking Through Programmabhility

Open Networking

Open Programmabitity

Active Networking On A Programmable Networking Platform

Open Networking through Programmability

Open Programmable Architecture for Java-enabled Network Devices

Popeve — Fine-grained Network Access Control for Mobile Users

Integrating Active Networking and Commercial-Grade Routing Platforms

Active Networking

Programmable Network Devices

Open Programmable Architecture for Java-enabled Network Devices

To be smart or not to be?

e & & © & & o 2 & €
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Exhibit B




BB Re: Call with Mihai went smoothly

4 Got Messages | v & Write v =
From Alice Ku <sllyku@gmall.com> & E & Repin@%ﬁ Reply AII] v H @ Forward| Archlve%[ & JurakH T l'\e!aia-:” More Vv
To Harald Herchen <haraldherchen®gmail.com> & 11/29/19, 2:01PM |5

Subject fe: Call with Mihat went smoothly

Hello Handsome Harald!

Thank you for the update.

| got here ok.

- Since you will be out at your sister's wedding on my birthday, can you please change my flight to one week later...

1 Let me know the new time, thank you.

4 Love,
21 Allce

On Fri, Nov 29, 2019, 5:11 AM Harald Herchen <haraldherchen@gmail.com>> wrote:
Hello Beautifull

| just finished the call with Mihai. 1t went smoothly.

He said he witl have the new build ready for us on Monday.

Hopefully you are having a smooth trip, I'll see you at the alrport Sunday morning. Leaves at 11:30 AM, so we can imeet at the lounge
between 9:30 AM and 10:00 AM like last time.

I fove you!
Harald

rasliic@mail.andrewwatters

()




Exhibit C




i @ Source of ﬁle:musers]awa'tters[ﬂownloads]2022-08—29—093931-Re_%20Ca!|%20with%zoMihai%zowant%205moothly.eml?lypa=app]ication[x-message-display .

delivered-To: haraldherchen@gmail.com
Recelved: by 2002:acB:3619:0:0:0:0:0 with SHMTP id m2Bospi7dT/475qth;
Fri, 29 Nov 2819 15:91:16 —080@ (PST)
X-Received: by 2002:a67:f788:: with SHTP id m8mr33974195vs0. 373, 1575868476422;
Fri, 29 Nov 2019 15:91:16 —d88e (PST)
ARC-5eal: i=1; a=rsa-sha256; t=1575868476; cv=none;
d=gongle.com; s=arc—20158816;
b=84TQtumcwj 37xKQHdmztiACE 02/ T+ryeHpVBHFELIC]B1h 1QRaNsWEVAXGghaqGjds
1k2qP1zM8 ly6L46RbT3uhAbdd f rriGh50ySCIhHKLYonSoPIilXgzhsni2AQmmj CTNOt
JZncuhv+Lsq8HZuSERDCHAOKWS zBqdpBraABovSelbYhy9ico135 zMa03WC7onyot29
+E8RA+0TmWTKdeel2¥q3f 1651 62EPUBBSRORNp TXzHENGYYFZSPScEHCz992 tkalk jm
mHIUThO2OSOR KX r T 1xBE/XB INN/nvMSNLD/ Uk FPG5 7z 1 XvXRK 183 FyaTnkwi51bC
85Bg==
ARC-Message-Signature: i=1) a=rsa-sha256; c=relaxed/retaxed; d=google.com; s=arc-28169816;
h=to!subjectipessage-id:date: from: in—reply-to: references:mime-version
rdkim-signature;
bh=131L5cI81YuliBrL6Brxqz fi7TK3TurIy4pC6987zafa=;
b=CBTt5aclB4c 1ta6KB4 3pK86c cSK7ph51WdsVsNhurmZtIPv+Cbv i hp] imcvOmpKGYE
WSEISHOKNDQE | pou?0Z5mr2b5¢/Mn0 i) 202yl ] gChiIK316WDZRBIB] a6x i ctGpRINS
CXPUZZRGTX g/ g+Y | OWBFXIBARE ] +QF /K1CY3F20GZUBTOUS+y2xH UWRktKBpWdz rpRZ
tloyuINodezNk@d1nS 2CBoVSel rgdGesA1Fg557Get@6c+YEIRgWA] sDt r/GmaZXKOEYY
2D596GuzFg5PTIN3GBMr CEG 1wyl ole FOung ta8gZgSYG7 7 LegpUIBOF17vDHKgamB1 rgc
gulh==
ARC-Authentication-Results: i1=1; mx.google, cem;
dkim=pass header.i=@gmall.com header.s=20161025 header.b=APKBkxv5;
spf=pass {google.com! domain of allyku@gmail.com designates 209.85.220.41 as permitted sender} smtp.mailfrom=allyku@gmail.com}
dmarcepass (p=NONE sp=GUARANTINE dis=NONE) header, from=gmail.com
Return-Path: <allykuggmail.com>
Received: from mail-sor-fd41,google.com (mail-sor-f4i.google.com. [209.85.228.41])
by mx.google.com with SMTPS id af%9s0r2544397uas.46.2019,11.29,15.901.16
for <haralcéherchenggmail, com>
{Google Transport Security};
Fri, 29 Nov 2019 15:;901:16 -0868@ (PST)
Received-SPFi pass {gocgle.com: domain of allyku@gmail.com designates 209.85,228.4% as permitted sender) client-ip=209.85.220.41;
Autheatication-Results: mx.google, com)
dkim=pass header.i=@gmail.con header.s=2016:825 header.b=APkBkxvS;
spf=pass {google.com: domain of ailykuGgmall.com designates 209.85.220.41 as permitted sender} smtp.mailfrom=aliyku@gmail.com;
dmarc=pass (p=NONE sp=QUARANTINE dis=NONE} header.from=gmaii.com
DKIM-Signature: v=i; a=rsa-sha256; c=relaxed/relaxed;
d=gmall,com; s=20161025;
h=nime-version: references:in-reply-to:fromtdateimessage—id: subject:to;
bh=1J1L 50I81YuM]BmL6Bnxgz f 17K37urIydpC68872qfA=;
b=APRBKxvSbm/dMh/ p LFFYEUGDFRRIeQSFIXsynkrAb/vsv0qvCDKRPEAIYIGmDi 1bRE/
1+adHCF2eP5 1BHKGF TgEBUWGD8xY 1caIM2 F2DhzmDN/ APUHUBUT Zg CBpvG Z8 ADHWI.Z 2R
mHxBNyLanWYhzLdd+8DEF /mtptyehnmtw+KzDzsTI f@sFriXbxTMdy lWzCroF+8hd 14
zHGDN ahwcaSNUKOLdtYO3Tiay6+Wyml+CuBiAPeXNSXHFbizx75200htkN1PCl] yeec
ulnlryvuxdiavxHa2e3RoHkCAmPLT+TuhyNyymub3qqDHMLdgZ20zH/ VrLeaSQ0rDh3r
mGBAm—=
¥-Google-DKIM-Signature: v=1; a=rsa-sha256; c=relaxed/retaxed;
d=teld@.net; s=20161825;
h=xX—gm-message—stateimime-versicn: references: in-reply—-to!from: date
message—~id:isubjectito;
bh=1FtL50I81YuMjBmL68nxq2 fi7TK3TurIydpC6987zqfa=;
D=RUG6QVEFKIgDdXHaNSqERqWH ] BXrQsilY WwWAAQLTUDpNEGWL10MX g TxcEkrwbHTYvp4
bAKHMDVhbKn2viTrWu3 137Rd8PEqCaAMKYRPPEESpG1A(DNTZP EeqX505d3zIXuY ybu
ctxmGj mZ4+976nGg5 reVamyIWhN FRIWDVEXYG] 4d+K4 7Ged0SvvKYF4o560P:C6mSp
812d2LzvbFzD1QdkFDuchS+VQ0CGuATEESNhpXY sAhiEp  TkdQoUSIhAHIW+sdUVKVGrL
EghiKvis} 64w 2CE8pWSmS GACUZ § RdgLtgGUZIYBAML LpS JGWOtF /b7 sSoFbUaYaWsBhvy
nigA==
X-Gm-}iessage~State: APjAMMWGSMCQUEIIgCAWEY500xy38uPaX8dt4+arnhBGAtU1L KMwyx5
pUnR4/vkYIGXeNTmUBsqY fMImme 1lonuKFACXQwakbW
X-Google-Smip-Seurce: APXvYgyKIGakhdbfCaFBgdzdalglawiidii+tely1Suqz90/metqsDaFnTbitusCodX it tuxdF+iD1wB] ToTEX57324=
X-Received: by 2002:a9f:21d@:: with SHTP id 74mri1274316uac.119.1575068475713;
Fri, 29 Nov 2019 15:81:15 -e8eg (PST)
MIME-Versicn: 1.0
References: <CAKBYDNTrp_Cd06cQBGXFdyDUyNAKBZeHWEs jgusaxZrgis+a=Aemail, amatl. com>
Ia-Reply-Te: <CAKBYDNfrp_Cd06cQB8GXFdyDUyNGKBYeWss jousaxZrglsHla=Agmait, gmail, com=
From: Alice Ku <allyku@gmail.com>
i .




@ & & Sourceof: fi;e:],']Users,fawatters,'Downioadslz022-08-29»093931-Reﬂ%zﬂCali%ZOwith%:&OMihal%
e HETFErences; <UARDYURNTTP_LOU0CYEUATOYUUYNURD 7 EWDS | GUS AXL MY S HId=AR L L, gRalL L, cons
In-Reply=To: <CAKByDNfrp Cd05cQ3GXFdyDUyNEekB7eH6s jousaxZrglsHla=Agmall. gnait. com=

From: Atice Ku <allyku@gmail.com>

Pate: Fri, 29 Nov 2819 15:01:03 -8888

Message-ID: <CACk21zFGGgeM¥+6T+0kKg7 fpaSpWv=2ShxkPgPERTjVosTgzDgemail. gmail. con>

Subject: Re: Call with Mihal went smoothiy

To: Harald Herchen <haraldherchen@gmail.com>

Content-Type: multipart/alternative; boundary="0e4002000006Tdec8885988434ac"

~-B4BH0OBAAROEfdecdBR5988434ac
Content-Type: text/plain; charset="UTF-8"

Helle Handsome Harald!
Thank you for the vpdate.
I got here ok,

since you will be out at your sister's wedding om my birthday, can you
please change my flight to one week later...

Let me know the new time, thank you.

Love,

Alice

On Fri, Nov 29, 2819, 5:11 AM Harald Herchen <haraldherchen@gmail.com»
wrote:

> Hello Beautifui!

=

= I just finished the cail with Mibai. It went smoothly,

=

> He said he will have the new build ready for us on Monday.

>

> Hopefully you are having a smeoth trip, I'1l see you at the airport Sunday
> moring. Leaves at 11:39 AM, so we can meet at the lounge between 9:39 AM
> and 19:08 AM like last time.

>

> I love you!

> Harald

>

--@0e0eReReeNa feec8BA5988434ac
Content-Type: text/html; charset="UTF-8"
Content-Transfer-Enceding: quoted-printable

<div dir=3D"auto">Helto Handseme Haraldi<div dir=3D"auto"»<hre</dive<div di=
r=30"auto>Thank you for the update,=C2=A0=C2-AB</div><div dir=3D"auto”><br=
sefdive<div dir=3D"aute">I got here ok.</dive<div dir=3D"auto"><br></dive<d=
iv dir=30"aute“»Since you will be out at your sister&#3t;s wedding on my bi=
rthday, can you please change my flight to one week later...</div><div dir=
=30"aute"><hr></dive<div dir=30"auta">Let me know the pew time, thank you.<=
fdivs<div dir=3D"aute"s<bra</divecdiy dir=3D"autoe"'>Love,</dive<div dir=3D"a=
utov=Aticec/divec/dive<bro<div class=3D"gmail_quote"»<div dir=3D"1tr" class=
=3pgmail_attr*>0n Fri, Nov 28, 2019, 5:11 AM Harald Herchen &lt;<a href=3D=
"mailto; haraldherchengamail.com" rel=39"noreferrer nereferrer noreferrer t=
arget=30"_bilank“~haratdherchen@gmail, com</a>&gt; wrote:<br></div=<blockquot=
e class=30"gmail_guote™ style=3D"margini@ 0 ¢ .8ex;border-teftilpx #ccc sols
id;padding-left: iex"><div dir=3D"1tr">Hello Beautifull<divs><br></dive<div-I=
just finished the calls=C2=A8with Hihai.=C2=A0 It went smoothly.</dive<dive=
<hroefdive<div=He said he wilt have the new build ready for us on Monday.</=
dive<dive<bra</dive<div=Hopefully you are having=C2=A8a smooth trip, I&#3%;=
11 see you at the airport Sunday morning.=C2=A9 Leaves at 11:39 AM, so e c=
an meet at the lounge between 9:3¢ AM and 18:80 AM like last time.</dive<di=
yr<bre<fdive<giv=1 love you!</dive<divsHarald</div></div-
«/blockquoters/div>

20went%20smoothly.emi?typezapplicationfx-message-display -... ;




