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I. TABLE OF CLAIMS  

Claim 1 Claim 7 Claim 6 Claim 12 

[1pre] A server 

device for media, 

the server device 

for media 

comprising: 

[7pre] A method 

for controlling a 

server device for 

media which is 

equipped with an 

internal storage 

device for storing 

digital contents, 

the method 

comprising the 

steps of: 

[6pre] A server 

device for media, 

the server device 

for media 

comprising: 

[12pre] A method 

for controlling a 

server device for 

media which is 

equipped with an 

internal storage 

device for storing 

digital contents, 

the method 

comprising the 

steps of: 

[1a-i]  an internal 

storage device for 

storing digital 

contents, 

[7a] responding to 

a data 

transmission 

request from a 

network player by 

stream-delivering 

corresponding 

data in 

corresponding 

digital contents 

from the internal 

storage device to 

the network player 

[6a-i]  an internal 

storage device for 

storing digital 

contents, 

[12a] responding 

to a data 

transmission 

request from a 

network player by 

stream-delivering 

corresponding 

data in 

corresponding 

digital contents 

from the internal 

storage device to 

the network player 

[1a-ii]  wherein the 

server device for 

media responds to 

a data 

transmission 

request from a 

network player by 

stream-delivering 

corresponding 

[6a-ii]  wherein the 

server device for 

media responds to 

a data 

transmission 

request from a 

network player by 

stream-delivering 

corresponding 
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Claim 1 Claim 7 Claim 6 Claim 12 

data in 

corresponding 

digital contents 

from the internal 

storage device to 

the network player 

during connection 

to a network; 

during connection 

to a network; 

data in 

corresponding 

digital contents 

from the internal 

storage device to 

the network player 

during connection 

to a network; 

during connection 

to a network; 

[1b-i]  a transfer 

control unit 

adapted to transfer 

and store part of 

held digital 

contents in the 

internal storage 

device to a 

network storage 

device, 

[7b-i]  transferring 

and storing part of 

held digital 

contents in the 

internal storage 

device to a 

network storage 

device, 

[6b-i]  a transfer 

control unit 

adapted to transfer 

and store part of 

held digital 

contents in the 

internal storage 

device to a 

network storage 

device, 

[12b-i]  

transferring and 

storing part of 

held digital 

contents in the 

internal storage 

device to a 

network storage 

device, 

[1b-ii]  wherein the 

network storage 

device is 

connected to the 

network and is 

capable of storing 

data, 

[7b-ii]  wherein the 

network storage 

device is 

connected to the 

network and is 

capable of storing 

data, 

[6b-ii]  wherein the 

network storage 

device is 

connected to the 

network and is 

capable of storing 

data, 

[12b-ii]  wherein 

the network 

storage device is 

connected to the 

network and is 
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capable of storing 

data, 

[1b-iii]  and 

wherein said 

transfer control 

unit does not 

transfer, from the 

internal storage 

device to the 

network storage 

device, the digital 

contents that 

cannot be 

recovered if a 

network failure 

occurs during the 

transferring of the 

digital contents 

from the internal 

storage device to 

the network 

storage device; 

[7b-iii]  and 

wherein the digital 

contents that 

cannot be 

recovered if a 

network failure 

occurs during the 

transferring of the 

digital contents 

are not transferred 

from the internal 

storage device to 

the network 

storage device; 

[6b-iii]  and 

wherein the digital 

contents that 

cannot be 

recovered if a 

network failure 

occurs during the 

transferring of the 

digital contents 

from the internal 

storage device to 

the network 

storage device is 

transferred after 

obtaining 

permission from a 

user; 

[12b-iii]  and 

wherein the digital 

contents that 

cannot be 

recovered if a 

network failure 

occurs during the 

transferring of the 

digital contents 

from the internal 

storage device to 

the network 

storage device is 

transferred after 

obtaining 

permission from a 

user; 

[1c-i]  a list 

information 

[7c-i]  responding 

to a list 

[6c-i]  a list 

information 

[12c-i]  responding 

to a list 
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Claim 1 Claim 7 Claim 6 Claim 12 

transmission unit 

adapted to respond 

to a list 

presentation 

request for the 

held digital 

contents of the 

server device for 

media from the 

network player by 

transmitting list 

information to the 

network player, 

presentation 

request for the 

held digital 

contents of the 

server device for 

media from the 

network player by 

transmitting list 

information to the 

network player, 

 

transmission unit 

adapted to respond 

to a list 

presentation 

request for the 

held digital 

contents of the 

server device for 

media from the 

network player by 

transmitting list 

information to the 

network player, 

presentation 

request for the 

held digital 

contents of the 

server device for 

media from the 

network player by 

transmitting list 

information to the 

network player, 

[1c-ii]  wherein the 

list information 

lists the digital 

contents left in the 

internal storage 

device and the 

digital contents 

transferred from 

the internal 

storage device to 

the network 

storage device and 

[7c-ii]  wherein the 

list information 

lists the digital 

contents left in the 

internal storage 

device and the 

digital contents 

transferred from 

the internal 

storage device to 

the network 

storage device and 

[6c-ii]  wherein the 

list information 

lists the digital 

contents left in the 

internal storage 

device and the 

digital contents 

transferred from 

the internal 

storage device to 

the network 

storage device and 

[12c-ii]  wherein 

the list 

information lists 

the digital 

contents left in the 

internal storage 

device and the 

digital contents 

transferred from 

the internal 

storage device to 

the network 
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stored in the 

network storage 

device, 

stored in the 

network storage 

device, 

stored in the 

network storage 

device, 

storage device and 

stored in the 

network storage 

device, 

[1c-iii]  and 

wherein the list 

information 

maintains a tree 

structure of the 

digital contents in 

the internal 

storage device 

before transferring 

the digital 

contents to the 

network storage 

device; 

[7c-iii]  and 

wherein the list 

information 

maintains a tree 

structure of the 

digital contents in 

the internal 

storage device 

before transferring 

the digital 

contents to the 

network storage 

device; 

[6c-iii]  and 

wherein the list 

information 

maintains a tree 

structure of the 

digital contents in 

the internal 

storage device 

before transferring 

the digital 

contents to the 

network storage 

device; 

[12c-iii]  and 

wherein the list 

information 

maintains a tree 

structure of the 

digital contents in 

the internal 

storage device 

before transferring 

the digital 

contents to the 

network storage 

device; 

[1d] a search unit 

adapted to respond 

to a data 

transmission 

request for the 

held digital 

contents from the 

[7d] responding to 

a data 

transmission 

request for the 

held digital 

contents from the 

network player by 

[6d] a search unit 

adapted to respond 

to a data 

transmission 

request for the 

held digital 

contents from the 

[12d] responding 

to a data 

transmission 

request for the 

held digital 

contents from the 

network player by 



 

 13 

Claim 1 Claim 7 Claim 6 Claim 12 

network player by 

searching for a 

location where the 

held digital 

contents are 

currently stored; 

and 

searching for a 

location where the 

held digital 

contents are 

currently stored; 

and 

network player by 

searching for a 

location where the 

held digital 

contents are 

currently stored; 

and 

searching for a 

location where the 

held digital 

contents are 

currently stored; 

and 

[1e] a digital 

contents data 

transmission 

processing unit 

adapted to allow 

the corresponding 

data in held digital 

contents to be 

stream-delivered 

from the network 

storage device to 

the network 

player, if the result 

of search shows 

the network 

storage device, 

[7e] allowing the 

corresponding 

data in held digital 

contents to be 

stream-delivered 

from the network 

storage device to 

the network 

player, if the result 

of search shows 

the network 

storage device, 

[6e] a digital 

contents data 

transmission 

processing unit 

adapted to allow 

the corresponding 

data in held digital 

contents to be 

stream-delivered 

from the network 

storage device to 

the network 

player, if the result 

of search shows 

the network 

storage device, 

[12e] allowing the 

corresponding 

data in held digital 

contents to be 

stream-delivered 

from the network 

storage device to 

the network 

player, if the result 

of search shows 

the network 

storage device, 

[1f]  wherein the 

server device for 

[7f]  wherein the 

service device for 

[6f]  wherein the 

server device for 

[12f] wherein the 

server device for 
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media is a media 

player. 

media is a media 

player. 

media is a media 

player. 

media is a media 

player. 

[2] The server 

device for media 

according to claim 

1, wherein said 

digital contents 

data transmission 

processing unit 

causes the 

network storage 

device to transmit 

the corresponding 

data to the server 

device for media, 

and then transmits 

the corresponding 

data received from 

the network 

storage device 

from the server 

device for media 

to the network 

player. 

[8] The server 

device for media 

according to claim 

6, wherein said 

digital contents 

data transmission 

processing unit 

causes the 

network storage 

device to transmit 

the corresponding 

data to the server 

device for media, 

and then transmits 

the corresponding 

data received from 

the network 

storage device 

from the server 

device for media 

to the network 

player. 
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Claim 1 Claim 7 Claim 6 Claim 12 

[3] The server 

device for media 

according to claim 

1, wherein said 

digital contents 

data transmission 

processing unit 

transmits the 

corresponding 

data and 

information for 

identifying the 

network storage 

device to the 

network player, 

and causes the 

network storage 

device to directly 

transmit the 

corresponding 

data to the 

network player. 

[9] The server 

device for media 

according to claim 

6, wherein said 

digital contents 

data transmission 

processing unit 

transmits the 

corresponding 

data and 

information for 

identifying the 

network storage 

device to the 

network player, 

and causes the 

network storage 

device to directly 

transmit the 

corresponding 

data to the 

network player. 

  

[4] The server 

device for media 

according to claim 

[10] The server 

device for media 

according to claim 

  



 

 16 

Claim 1 Claim 7 Claim 6 Claim 12 

1, further 

comprising a 

return control unit 

adapted to cause 

the digital 

contents 

corresponding to a 

predetermined 

condition among 

the digital 

contents which 

have been 

transferred to the 

network storage 

device to be 

returned from the 

network storage 

device to the 

internal storage 

device. 

6, further 

comprising a 

return control unit 

adapted to cause 

the digital 

contents 

corresponding to a 

predetermined 

condition among 

the digital 

contents which 

have been 

transferred to the 

network storage 

device to be 

returned from the 

network storage 

device to the 

internal storage 

device. 

[5] The server 

device for media 

according to claim 

1, wherein said list 

information 

[11] The server 

device for media 

according to claim 

6, wherein said list 

information 
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transmission unit 

makes the list 

information to be 

transmitted to the 

network player 

include 

information for 

identifying 

whether each 

digital content is 

currently stored in 

the internal 

storage device or 

the network 

storage device in 

the display list of 

the network 

player. 

transmission unit 

makes the list 

information to be 

transmitted to the 

network player 

include 

information for 

identifying 

whether each 

digital content is 

currently stored in 

the internal 

storage device or 

the network 

storage device in 

the display list of 

the network 

player. 
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with research within the CS Department at Columbia University, conducting 

research on operating systems, file and storage systems, distributed and networked 

systems, security, and other topics.  I also assisted the CS departmentôs computer 

administrators in managing the departmentôs computers, which included storage, IT, 

networking, and cyber-security related duties. 

9. In 1991, I joined Columbia Universityôs CS department as a full-time 

systems administrator, studying towards my MS degree part-time.  My MS thesis 

topic is related to file system reliability, fault tolerance, replication, and failover in 

mobile networked storage systems using file virtualization.  My main duties as a 

systems administrator involved installing, configuring, and managing many 

networked servers, proxies, and desktops running several operating systems, as well 

as network devices setup; this included many software and hardware upgrades, 

device upgrades, and BIOS firmware/chipset updates/upgrades.  My duties also 

included ensuring reliable, secure, authenticated access to networked 

systems/storage and licensed software, as well as software updates, security and bug 

fixes.  Examples of servers and their protocols included email (SMTP), file transfer 
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(FTP), domain names (DNS), network file systems (NFS), network news systems 

(NNTP), and Web (HTTP). 

10. In 1994, I left my systems administrator position to pursue my doctoral 

studies at Columbia University.  My PhD thesis topic was on versatile file system 

development using stackable (virtualized) file systems, with examples in the fields 

of security and encryption, efficiency, reliability, and failover.  I continued to work 

part-time as a systems administrator at the CS department, and eventually I was 

asked to serve as manager to the entire information technology (ñITò) staff.  From 

1991 to 2001, I was also a member of the faculty-level Facilities Committee that 

oversaw all IT operations at the CS department. 

11. As part of my PhD studies at Columbia, I collaborated on projects to 

develop advanced AI-like techniques to detect previously unknown viruses (a.k.a. 

ñzero-day malwareò), using data mining and rule-based detection.  This work led to 

several highly cited papers (over 1,600 citations for one of the papers alone) and two 

patents.  I also became a Teaching Assistant (ñTAò) for a first-ever Computer 

Security course given at Columbia Universityôs CS department with Dr. Matt Blaze 

as instructor. 

12. From 1990 to 1998, I consulted for SOS Corporation and HydraWEB 

Technologies as a systems administrator and programmer, managing data storage 

use and backup/restore duties, databases, web servers, as well as information 
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assurance and cyber-security (e.g., malware protection, software licensing).  From 

1994 to 2000, I led projects at HydraWEB Technologies, and then became the 

Director of Software Developmentðoverseeing the development of several 

products and appliances such as stateful firewalls and HTTP load-balancers, 

utilizing network-virtualization and high-availability techniques.  From 2009 to 

2019, I have consulted for Packet General Networks, a startup specializing in secure, 

virtualized, network storage and applicationsô data security in the cloud. 

13. In 2001, I joined the faculty of Stony Brook University, a position I 

have held since that time.  In 2002, I joined the Operations Committee, which 

oversees the IT operations of the CS department at Stony Brook University.  From 

2006 to 2010, I was the Director of IT Operations of the CS department.  My day-

to-day duties included setting policies regarding computing, hiring and training new 

staff, assisting any staff with topics of my specialty, defining requirements for new 

software/hardware, and purchasing.  From 2010 to 2015, I had served as the Co-

Chair to the Operations Committee.  From 2016 to 2019, I oversaw the IT Operations 

as the Chair of the Operations Committee.  A significant component of these duties 

included defining and helping implement policies for data management, to ensure 

the security of users and their data, and data reliability and availability, while 

minimizing the inconvenience and performance impact to users.  I personally helped 

setup and maintain an initial virtual-host infrastructure in the department.  Since late 
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2019, Iôve been a member of the departmentôs Executive Committee that also 

oversees all IT operations. 

14. In 2017, I became the departmentôs Graduate Academic Adviser, 

advising all Master students (over 400 annually on average) and many other graduate 

students on an assortment of academic matters.  In 2024, I took over as the 

departmentôs Graduate Program Director, overseeing the entire graduate CS 

program (700-800 students annually on average). 

15. Since 2001, I have personally configured and managed my own 

research labôs network.  This includes setting up and configuring multiple storage 

systems (e.g., NFS, CIFS/SMB, NAS), virtual and physical environments, 

applications such as database (e.g., MySQL, PostgreSQL), Web servers (e.g., 

Apache), and mail servers; user access control (e.g., NIS, LDAP), backups and 

restores, snapshot policies, and more.  I have personally installed, configured, 

changed, replaced parts, and upgraded components in numerous devices including 

mobile devices, laptops, desktops, and servers, both physical and virtual. 

16. Since 1995, I have taught courses on operating systems, storage and file 

systems, advanced systems programming in Unix/C, systems administration, data 

structures, data/software security, and more.  My courses often use storage, file 

systems, distributed systems, and system/network security as key teaching principles 

and practical examples for assignments and projects.  I have taught these concepts 
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and techniques to my students, both to my direct advisees as well as in my courses.  

For example, in my graduate Operating Systems course, I often cover Linuxôs kernel 

mechanisms to protect users, applications, and data files, virtual file systems, as well 

as distributed storage systems (e.g., NFS).  And in the System Administration 

undergraduate course, I covered many topics such as networking, storage, backups, 

and configuring complex applications such as mail, web, and database servers. 

17. My research often investigates computer systems from many angles: 

security, efficiency, energy use, scalability, reliability, portability, survivability, 

usability, ease-of-use, versatility, flexibility, and more.  My research gives special 

attention to balancing five often-conflicting aspects of computer systems: 

performance, reliability, energy use, security, and ease-of-use. 

18. Since joining Stony Brook University in 2001, my group in the File-

systems and Storage Lab (ñFSLò) has developed many file systems and operating 

system extensions; examples include a highly-secure cryptographic file system, a 

portable copy-on-write (ñCOWò) versioning file system, a tracing file system useful 

to detect intrusions, a replaying file system useful for forensics, a snapshotting and 

sandboxing file system, a namespace unification file system (that uses stackable, 

virtualized, file-based COW), an anti-virus file system, an integrity-checking file 

system, a load balancing and replication/mirroring file system, network file system 

extensions for security and performance, distributed secure cloud-based storage 
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systems, transactional key-value stores and file systems, OS-level embedded 

databases, a compiler to convert user-level C code to in-kernel efficient yet safe 

code, GCC plugins, stackable file system templates, and a Web-based backup 

system.  Many of these projects used one form of virtualization or another (storage, 

network, host, etc.).  I continue to maintain and release newer versions of some of 

these file systems and software. 

19. I have published over 120 refereed publications (in ACM, IEEE, 

USENIX, and more).  To date, my publications have been cited more than 10,000 

times (as per Google Scholar as of May 19, 2025).  My papers cover a wide range 

of related technologies such as file systems, storage systems, transactional systems, 

security, clouds and virtualization, performance benchmarking and optimization, 

energy efficiency, system administration, web systems, and more.  I also published 

a book titled ñLinux NFS and Automounter Administrationò (Sybex, 2001), 

covering systems administration topics related to network storage and data security. 

20. Some of my research has led to public software releases that have been 

used worldwide.  I have publicly maintained the Amd Berkeley Automounter in a 

package called ñam-utilsò since 1992; this software helps administrators manage the 

multitude of file system mounts on dozens of different Unix systems, especially 

helping to automate access to multiple NFS/NAS storage volumes.  Since 1997, I 

have maintained and released several stackable (virtualized) file system software 
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projects for Linux, FreeBSD, and/or Sun Solaris, in a package called FiST.  One of 

my stackable file system encryption projects, called Cryptfs, became the basis for 

IBMôs public release of eCryptfs, now part of Linux.  Packet General Networks, for 

whom I have provided consulting services between 2009 and 2019, licensed another 

encryption file system called Ncryptfs.  Another popular file system released in 

2003, called Unionfs, offers virtual namespace unification, transparent shadow 

copying (a.k.a. copy-on-write or COW), file system snapshotting (e.g., useful for 

forensics and disaster recovery), and the ability to save disk space by sharing a read-

only copy of data across several computers, among other features. 

21. My research and teaching make extensive use of data security features.  

For example, each time I taught the graduate operating system course, the first 

homework assignment includes the creation of a new system call that performs new 

or added functionality, often for encrypting a file or verifying its integrity; many of 

my other assignments cover topics of user/process access control, anti-virus filtering, 

and more.  Since 2001, over 1,000 graduate students were exposed to these principles 

directly through my teaching and research at Stony Brook University. 

22. Moreover, in an undergraduate course titled ñAdvanced Systems 

Programming in Unix/C,ò I cover many topics of system security and vulnerabilities, 

such as the structure of UNIX processes, and memory segments such as the heap and 

stack.  This course covers details of several hundred Linux system calls.  Often, the 



 

 27 

first assignment for this course is to develop a tool to encrypt/decrypt files using 

advanced ciphers, use digital signatures to certify the cipher keys used, and reliably 

recover files in case of failures.  Since 2001, several hundred undergraduate students 

were exposed to these principles directly through my teaching and research at Stony 

Brook University. 

23. In another undergraduate course, System Administration, I taught 

network configuration, security, and storage configuration and reliability.  In a 

special topics course on Storage Systems, I covered many topics such as data 

deduplication, RAID, transactional storage, storage hardware including modern 

Flash based ones, virtual storage, backup/restore, snapshots and continuous data 

protection (ñCDPò), NAS and SAN, and NFS. 

24. Overall, in addition to the aforementioned experience, my technical 

experience relevant to the ô101 Patent at the time of the alleged invention included 

the following: I configured and research network servers including NFS; configured 

clients to utilize NFS servers, including setting up diskless workstations that can 

boot off of NFS servers; configured Web servers, Web clients/browsers, and Web 

proxies (e.g., Squid); configured and managed hierarchical-storage management 

(HSM) systems, as well as backup systems; and researched, used, managed, 

configured, taught, and developed hierarchical, tree-based file systems and multi-
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tier storage systems; developed, released software, and published work on 

namespace unification techniques. 

25. My research has been supported by many federal and state grants as 

well as industry awards, including an NSF CAREER award, two IBM Faculty 

awards, two NetApp Faculty awards, a Western Digital award, a Facebook award, 

several Dell-EMC awards, and several equipment gifts.  I received the 2008 SUNY 

Chancellorôs Excellence in Teaching award, and the 2022 SUNY Chancellorôs 

Award for Excellence in Scholarship and Creative Activities (both awards can be 

given only once in a lifetime).  In 2021, I was named an ACM Distinguished Member 

for ñOutstanding Scientific Contributions to Computing.ò 

26. My service record to the community includes serving as the co-chair 

for the USENIX Annual Technical Conference in 2020 (ATCô20); serving as the co-

chair for USENIX File and Storage Technologies (FASTô15) in 2015 and on the 

FAST Conference Steering Committee from 2015 to 2023; serving on the ACM 

HotStorage Steering Committee since 2021; and serving as the co-chair in 2012 and 

on the Steering Committee of the ACM SYSTOR conference since 2012.  I have 

served as an Associate Editor to the ACM Transactions on Storage (ñTOSò) journal 

from 2009 to 2022; in 2022, I was named the Editor-in-Chief for ACMôs TOS 

journal. 
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27. I am a named inventor on four patents, two titled ñSystems and Methods 

for Detection of New Malicious Executablesò (U.S. Patent No. 7,487,544, issued 

February 3, 2009; and U.S. Patent No. 7,979,907, issued July 12, 2011); and two 

more titled ñMulti-Tier Caching,ò (U.S. Patent No. 9,355,109, issued May 31, 2016; 

and U.S. Patent 9,959,279, issued May 1, 2018). 

28. I have been disclosed as a testifying expert in 19 cases (including inter 

partes review (ñIPRò) proceedings) in the past four years.  I have been deposed 13 

times and testified in trial twice. 

IV.  MATERIALS CONSIDERED 

29. I have reviewed the ô101 patent (EX1001) and relevant excerpts of its 

prosecution history (EX1002).  For purposes of this Declaration, I have been asked 

to use March 2, 2007 as the Critical Date. 

30. As part of my independent analysis for this Declaration, I have 

considered the following: my professional judgment; my education, experience and 

knowledge regarding electrical engineering, computer science, video and audio and 

communications sciences and technologies such as data storage architectures; my 

experience in teaching these subjects; my experience in working with others 

involved in those fields; the common knowledge of persons of ordinary skill prior 

to the Critical Date; and the following publications and materials. 
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Exhibit  Description Abbreviation 

1001 U.S. Patent No. 8,230,101 to Sekiguchi ô101 Patent 

1002 File History of U.S. Patent No. 8,230,101 ô101 Patent File 

History 

1004 U.S. Patent Publication No. 2006/0161635 to 

Lamkin et al. 

Lamkin 

1005 U.S. Patent Publication No. 2003/0195924 to 

Franke et al. 

Franke 

1006 U.S. Patent No. 7,219,123 to Fiechter et al. Fiechter 

1007 U.S. Patent Publication No. 2004/0006606 to 

Marotta et al. 

Marotta 

1008 U.S. Patent Publication No. 2002/0184457 to 

Yuasa et al. 

Yuasa 

1009 U.S. Patent Publication No. 2008/0104219 to 

Kageyama et al. 

Kageyama 

1010 U.S. Patent Publication No. 2006/0184972 to 

Rafey et al. 

Rafey 

1011 U.S. Patent Publication No. 2007/0238471 to 

Bae et al. 

Bae 

1012 International Patent Publication No. 

WO2006/073040 to Ito et al. with certified 

English translation. 

Ito 

1013 U.S. Patent Publication No. 2002/0099952 to 

Lambert, et. al. 

Lambert 

1014 U.S. Patent Publication No. 2002/0010819 to 

Dye 

Dye 

1015 U.S. Patent Publication No. 2004/0220926 to 

Lamkin. 

Lamkin2 
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Exhibit  Description Abbreviation 

1016 U.S. Patent Publication No. 2005/0281185 to 

Kawasaki. 

Kawasaki 

1017 Microsoft Computer Dictionary, 5th ed., 2002, 

excerpts. 

Microsoft 

Computer 

Dictionary 

1018 Abraham Silberschatz and Peter B. Galvin, 

Operating Systems Concepts, 4th Edition, 

1994, Addison-Wesley Publishing, excerpts. 

Silberschatz 

1019 Andrew S. Tanenbaum, Computer Networks, 

2nd ed., 1988, excerpts. 

Tanenbaum 

1020 W. Richard Stevens, TCP/IP Illustrated 

Volume 1, The Protocols, 1994, excerpts. 

Stevens 

1021 William R. Cheswick & Steven M. Bellovin, 

Firewalls and Internet Security, Repelling the 

Wily Hacker, 1994, excerpts. 

Cheswick 

1022 U.S. Patent No. 6,687,846 to Adrangi et al. Adrangi 

1023 U.S. Patent No. 6,487,663 to Jaisimha et al. Jaisimha 

1024 U.S. Patent No. 6,732,365 to Belknap et al. Belknap 

1025 U.S. Patent Publication No. 2008/0060081 to 

Van Den Heuvel. 

Van Den Heuvel 

1026 Digital Living Network Alliance (DLNA), 

Overview and Vision, White Paper, June 2004 

DLNA Overview 

1027 UPnP Forum Version 1.0 Approved Standard, 

MediaServer:2 Device Template Version 1.01, 

Document Version 1.00, May 31, 2006 

(ñUPnPò) 

UPnP MediaServer 
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Exhibit  Description Abbreviation 

1101 Complaint for Patent Infringement (August 

20, 2024), Case No. 2-24-CV-00687 (EDTX), 

Document 1. 

Infringement 

Contentions 

1102 Appendix E-3ðClaim Chart for U.S. Patent 

No. 8,230,101 Against Apple HomeKit Secure 

Video Products. 

Infringement 

Contentions 

Appendix E-3 

1103 Appendix E-2 to Complaint for Patent 

InfringementðClaim Chart for U.S. Patent 

No. 8,230,101 Against Products with HTTP 

Live Streaming (HLS). 

Infringement 

Contentions 

Appendix E-2 

1104 Appendix E-1 to Complaint for Patent 

InfringementðClaim Chart for U.S. Patent 

No. 8,230,101 Against Apple Products with 

iCloud Storage. 

Infringement 

Contentions 

Appendix E-1 

31. Note that my citations to non-patent literature throughout this 

Declaration reference the absolute page number added to the exhibit (as opposed to 

the original pagination of the document).  For patent literature, I have used the 

column/line numbers or paragraph numbers. 

32. Although this Declaration refers to selected portions of the cited 

references for the sake of brevity, it should be understood that these are examples, 

and that one of ordinary skill in the art would have viewed the references cited herein 

in their entirety and in combination with other references cited herein or cited within 

the references themselves.  The references used in this declaration, therefore, should 

be viewed as being incorporated herein in their entireties. 
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33. Counsel has informed me that I should consider these materials through 

the lens of a person of ordinary skill in the art (ñPOSITA,ò which is discussed further 

in §VII below) as of the Critical Date, and I have done so.  Unless otherwise stated, 

my testimony below refers to the knowledge of a POSITA as of the Critical Date. 

V. SUMMARY OF CONCLUSIONS  

34. This Declaration explains the conclusions that I have formed based on 

my analysis.  To summarize those conclusions: 

Ground Bases 

1A Claims 1-12 are obvious in view of Lamkin. 

1B Claims 1-12 are obvious in view of Lamkin and Fiechter. 

1C Claims 1-5 and 7-11 are obvious in view of Lamkin and Ito. 

2A Claims 1-12 are obvious in view of Franke. 

2B Claims 1-12 are obvious in view of Franke and Fiechter. 

2C Claims 1-5 and 7-11 are obvious in view of Franke and Ito. 

VI.  LEGAL PRINCIPLES 

35. In forming my analysis and conclusions expressed in this Declaration, 

I have applied the legal principles described next, which were provided to me by 

counsel for the Petitioner. 

A. Person of Ordinary Skill in the Art  

36. I understand that the factors considered in determining the ordinary 

level of skill in a field of art include: the level of education and experience of persons 
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working in the field; the types of problems encountered in the field; the teachings of 

the prior art regarding solutions to such problems; and the sophistication of the 

technology at the time of the alleged inventionôs effective filing date.  I understand 

that a person of ordinary skill in the art (ñPOSITAò) is not a specific real individual, 

but rather is a hypothetical individual having the qualities reflected by the factors 

above and knowledge of all relevant prior art references, including the references I 

cite in my analysis in this Declaration. 

B. Obviousness 

37. I have been informed that a patent claim is invalid as ñobviousò under 

35 U.S.C. §103 in light of one or more prior art references if it would have been 

obvious to a POSITA, taking into account (1) the scope and content of the prior art, 

(2) the differences between the prior art and the claims, (3) the level of ordinary skill 

in the art, and (4) any so called ñsecondary considerationsò of nonobviousness, 

which include: (i) ñlong felt needò for the claimed invention, (ii) commercial success 

attributable to the claimed invention, (iii) unexpected results of the claimed 

invention, and (iv) ñcopyingò of the claimed invention by others. 

38. I have been informed that a claim can be obvious in light of a single 

prior art reference or multiple prior art references.  To be obvious in light of a single 

prior art reference or multiple prior art references, there must be a reason to modify 

the single prior art reference, or combine two or more references, in order to achieve 
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the claimed invention.  This reason may come from a teaching, suggestion, or 

motivation to combine, or may come from the reference or references themselves, 

the knowledge or ñcommon senseò of one skilled in the art, or from the nature of the 

problem to be solved, and may be explicit or implicit from the prior art as a whole.  

I have been informed that the combination of familiar elements according to known 

methods is likely to be obvious when it does no more than yield predictable results.  

I also understand it is improper to rely on hindsight in making the obviousness 

determination. 

39. I understand that an obviousness determination also requires that a 

POSITA would have had a reasonable expectation of success.  This concept has been 

explained to me as relating to the relative likelihood or predictabilityðfrom the 

perspective of a POSITAðof successfully supplementing and/or modifying the 

prior art in a manner that would meet the claimed limitations of the patent being 

challenged (here the ô101 patent).  I understand that the expectation of success need 

only be ñreasonableò and, thus, does not require the absolute certainty gleaned from 

physically creating the proposed prior art modification. 

C. Claim Construction Standard 

40. It is my understanding that the claim construction standard includes 

construing the claim in accordance with the ordinary and customary meaning of such 

claim as understood by a person of ordinary skill in the art.  As explained above and 



 

 36 

further discussed below, I was at least a person of ordinary skill in the art before the 

earliest filing date of the challenged patent. 

41. I understand that, for purposes of my analysis in this inter partes review 

proceeding and with respect to the prior art, IPRs are reviewed under the ñPhillipsò 

standard.  I have been informed by counsel and I understand that, under the Phillips 

standard, claim terms are given their plain and ordinary meaning as understood by a 

person of ordinary skill in the art at the time of the invention in light of the claim 

language and the patent specification. 

42. In that regard, I understand that the best indicator of claim meaning is 

its usage in the context of the patent specification as understood by a POSITA.  I 

further understand that the words of the claims should be given their plain meaning 

unless that meaning is inconsistent with the patent specification or the patentôs 

history of examination before the Patent Office. 

43. I also understand that the words of the claims should be interpreted as 

they would have been interpreted by a POSITA at the time of the invention was 

made (not today).  Because I do not know at what date the invention as claimed was 

made, I have used the earliest priority date of U.S. Patent No. 8,230,101 as the point 

in time for claim interpretation purposes.  That date was March 2, 2007 (ñthe Critical 

Dateò). 
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VII.  PERSON OF ORDINARY SKILL IN THE ART  

A. A POSITAôs Ordinary Level of Skill 

44. Based on my knowledge and experience in the field and my review of 

the ô101 patent and its file history, I believe that a person of ordinary skill in the art 

as of the Critical Date (ñPOSITAò) would have had a bachelorôs degree in computer 

science, computer engineering, or a comparable field, and about two to three years 

of professional experience working with networking and data storage architectures.  

Additional education could substitute for years or experience, and experience in the 

field could substitute for formal education.  For example, a person with multiple 

years of experience in building, designing, and working with storage architectures 

might be a POSITA despite not having completed a formal education, because 

significant experience can substitute for education. 

45. The POSITA described above would be capable of performing various 

design tasks related to systems of data storage and retrieval, and would understand 

the basic structural and software components required to implement such a system.  

The POSITA would have at least a basic knowledge of the history and development 

of data architectures including the implementation of data architectures in various 

network environments.  From their education and/or experience, a POSITA would 

have a basic understanding of how to implement software or code including 

algorithms in a server device to receive, organize, and transfer data for storage, 
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receive instructions from one or more client devices, and act on such instructions to 

return requested data to a user device. 

46. Accordingly, my analysis and conclusions expressed in this Declaration 

are based on the perspective of a POSITA having this level of knowledge and skill.  

My education, technical expertise and personal knowledge discussed in §III above 

shows that I meet the qualifications of a POSITA. 

VIII.  TECHNOLOGY OVERVIEW  

47. As I describe next, it is my professional opinion that the claims of the 

ô101 patent describe structures and functions that were well-known and conventional 

in tiered storage architectures by the Critical Date.  In this section, I provide an 

overview of the background art as understood by a POSITA during the relevant 

timeframe. 

A. General Computer Operations 

48. Computers are hardware and software devices that execute instructions.  

The hardware often includes a central processing unit (ñCPUò) or other 

microprocessors, typically called ñprocessors,ò required volatile memory (e.g., 

RAM (random-access memory), or DRAM (dynamic random-access memory)), 

non-volatile (persistent) storage (e.g., an internal hard disk or flash drive), and 

input/output (ñI/Oò) devices (e.g., network interface card, mouse, keyboard, 

display).  RAM, hard disks, and flash drives are considered, generally, ñstorageò or 
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ñmemoryò devices because they can store and hold bits of information (whether 

persistently or not).  Computers can have multiple storage devices.  Processors are 

coupled to main memory using a memory bus and coupled to peripherals such as 

hard disks and network interface cards using one or more I/O busses. 

49. Memory and storage devices have considerable differences in their 

speeds, capacities, and costs.  Non-volatile storage devices such as hard disks have 

the largest capacity, are least expensive per gigabyte, and are slowest (typically 

operating at millisecond speeds).  Volatile DRAM devices are smaller, more 

expensive, and faster than hard disks (typically operating at microsecond speeds).  A 

CPUôs own memory caches and operations are the smallest, most expensive, and 

fastest (typically operating at nanosecond speeds).  Overall, CPUs are about 1,000³ 

faster than DRAM, which in turn is about 1,000³ faster than hard disks. 

50. Computer programs are often written in a high-level human-readable 

language (e.g., C, C++, Java, Perl, PHP, Python), then translated using a compiler 

or script processor to machine instructions understood by the CPU (e.g., Intel or 

AMD processor).  Machine instructionsðgenerally called ñsoftwareòðare stored in 

files on persistent media (e.g., HDD or ROM), loaded into DRAM, and then loaded 

into the CPU where they can be executed.  All modern computers operate in this 

manner, regardless of their purpose: a small laptop, a server in a data center, a 

mainframe computer, a personal workstation, a proxy device, a gateway, a firewall, 
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a router, an appliance, a virtual machine, a handheld or mobile device, a smart card, 

a SD card, etc.  Computer systems may run multiple software programs, from 

background servers and daemons to user applications. 

51. Software itself may be distributed or located in a single location, use 

various modules or units such as libraries and other components.  In general, 

ñsoftwareò is ñ[c]omputer programs; instructions that make hardware work.  Two 

main types of software are system software (operating systems), which controls the 

workings of the computer, and applications, such as word processing programs, 

spreadsheets, and databases, which perform the tasks for which people use 

computers.  Two additional categories, which are neither system nor application 

software but contain elements of both, are network software, which enables groups 

of computers to communicate, and language software, which provides programmers 

with the tools they need to write programs.  In addition to these task-based 

categories, several types of software are described based on their method of 

distribution.  These include packaged software (canned programs), sold primarily 

through retail outlets; freeware and public domain software, which are distributed 

free of charge; shareware, which is also distributed free of charge, although users 

are requested to pay a small registration fee for continued use of the program; and 

vaporware, software that is announced by a company or individuals but either never 

makes it to market or is very late.  See also application, canned software, freeware, 
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network software, operating system, shareware, system software, vaporware.  

Compare firmware, hardware, liveware.ò  EX1017 (Microsoft Computer 

Dictionary), 81. 

52. Users (including administrators) can login to one or more computers 

(e.g., desktop, laptop, server) and execute one or more applications (e.g., word 

processing, web browsing, backup tool).  Some computers offer external interfaces 

and APIs to communicate with certain devices and especially peripherals.  For 

example, both a USB storage device as well as a printer use a well-defined 

ñprotocolò to allow users to communicate with them through the main computer. 

53. All computers include internal volatile memory (e.g., RAM).  A 

ñprimary storageò (or ñinternal memoryò) is ñRandom access memory (RAM); the 

main general-purpose storage region to which the microprocessor has direct access.  

A computerôs other storage options, such as disks and tape, are called secondary 

storage or (sometimes) backing storage.ò  EX1017 (Microsoft Computer 

Dictionary), 50, 64.  A ñsecondary storageò is ñ[a]ny data storage medium other than 

a computerôs random access memory (RAM)ðtypically tape or disk.  Compare 

primary storage.ò  EX1017 (Microsoft Computer Dictionary), 78. 

54. Computers also include a dedicated, internal hard disk drive (HDD).  

This HDD is connected via a ñribbon cable,ò ñ[a] flat cable containing up to 100 

parallel wires for data and control lines.  For example, ribbon cables are used inside 
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a computerôs case to connect the disk drives to their controllers.ò  EX1017 

(Microsoft Computer Dictionary), 73. 

55. Some workstations have a dedicated storage device/location on the 

network, rather than connected internally.  A ñdiskless workstationò is ñ[a] station 

on a computer network that is not equipped with a disk drive and that uses files 

stored in a file server.  See also file server.ò  EX1017 (Microsoft Computer 

Dictionary), 23. 

56. Here, a ñfile serverò is ñ[a] file-storage device on a local area network 

that is accessible to all users on the network.  Unlike a disk server, which appears to 

the user as a remote disk drive, a file server is a sophisticated device that not only 

stores files but manages them and maintains order as network users request files and 

make changes to them.  To deal with the tasks of handling multipleðsometimes 

simultaneousðrequests for files, a file server contains a processor and controlling 

software as well as a disk drive for storage.  On local area networks, a file server is 

often a computer with a large hard disk that is dedicated only to the task of managing 

shared files.  Compare disk server.ò  EX1017 (Microsoft Computer Dictionary), 32-

33. 

57. Modern computers include internal memories and storage devices 

(disks), audio support (e.g., speakers to play sounds and music), and displays.  ñA 

modern, general-purpose computer system consists of a CPU and a number of device 
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controllers that are connected through a common bus that provides access to shared 

memory (Figure 2.1).  Each device controller is in charge of a specific type of device 

(for example, disk drives, audio devices, and video displays).ò  EX1018 

(Silberschatz), 13-14 (Figure 2.1, reproduced below). 

 

EX1018 (Silberschatz), FIG. 2.1 

58. Computers can play sounds though a ñsound card,ò ñ[a] type of 

expansion board on PC-compatible computers that allows the playback and 

recording of sound, such as from a WAV or MIDI file or a music CD-ROM.  Most 
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PCs sold at retail include a sound card.  Also called: sound board.  See also expansion 

board, MIDI, WAV.ò  EX1017 (Microsoft Computer Dictionary), 82. 

59. One example of such software is Appleôs QuickTime, which can play 

audio and video files.  ñQuickTimeò is ñ[s]oftware components developed by Apple 

for creating, editing, publishing, and viewing multimedia content.  QuickTime, 

which supports video, animation, graphics, 3-D, VR (virtual reality), MIDI, music, 

sound, and text, has been part of the Mac OS since version 7 of the operating system 

and is used in many Macintosh applications.  Windows applications can also run 

QuickTime files but require the installation of special player software.  QuickTime 

is often used on the Web to provide Web pages with video and animation.  Most 

Web browsers support plug-ins for running these types of files.  QuickTime is also 

part of the new MPEG-4 specification.  See also MPEG-4."  EX1017 (Microsoft 

Computer Dictionary), 70. 

B. Networking 

1. Networking Overview 

60. A Local Area Network (LAN) is typically a network at a local site 

where network latencies are short and physical distances between computers are 

small.  A LAN and its computers are often protected from the rest of the Internet 

using a firewall.  EX1017 (Microsoft Computer Dictionary), 51 (ñLAN  n. Acronym 

for local area network.  A group of computers and other devices dispersed over a 
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relatively limited area and connected by a communications link that enables any 

device to interact with any other on the network.  LANs commonly include PCs and 

shared resources such as laser printers and large hard disks.  The devices on a LAN 

are known as nodes, and the nodes are connected by cables through which messages 

are transmitted.  See also baseband network, broadband network, bus network, 

collision detection, communications protocol, contention, CSMA/CD, network, 

peer-to-peer architecture, ring network, star network.  Compare WAN.ò). 

61. Another form of a local area network is one that operates inside a single 

computer.  A ñlocalhostò is ñ[t]he name that is used to represent the same computer 

on which a TCP/IP message originates.  An IP packet sent to localhost has the IP 

address 127.0.0.1 and does not actually go out to the Internet.  See also IP address, 

packet (definition 1), TCP/IP.ò  EX1017 (Microsoft Computer Dictionary), 52.  

Often, when users/processes want to communicate with other users/processes, using 

TCP/IP communications on the same machine, they can use the localhost address: it 

is considered a trusted, high-speed internal network. 

62. Conversely, a Wide-Area Network (WAN) refers to computers across 

the entire Internet, which are often distant from each other, exhibit longer latencies, 

and afford little protection.  EX1017 (Microsoft Computer Dictionary), 93 (a ñwide 

area networkò is ñ[a] geographically widespread network, one that relies on 

communications capabilities to link the various network segments.  A WAN can be 
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one large network, or it can consist of a number of linked LANs (local area 

networks).ò). 

63. A firewall typically intercepts all traffic between computers in a LAN 

and the WAN, monitors and controls access, and can filter out undesired traffic, and 

thus acts as a proxy device.  Often, LAN computers are far more trusted than WAN 

computers; therefore, a firewall can be said to separate the trusted network (LAN or 

localhost) from the untrusted network (WAN).  EX1017 (Microsoft Computer 

Dictionary), 36-37 (ñfirewall  n. A security system intended to protect an 

organizationôs network against external threats, such as hackers, coming from 

another network, such as the Internet.  Usually a combination of hardware and 

software, a firewall prevents computers in the organizationôs network from 

communicating directly with computers external to the network and vice versa.  

Instead, all communication is routed through a proxy server outside of the 

organizationôs network, and the proxy server decides whether it is safe to let a 

particular message or file pass through to the organizationôs network.  See also proxy 

server.ò). 

64. A server is a computer or software that provides a service to other 

computers, called clients.  There are many servers on the Internet, for example, Web 

servers and Mail servers.  EX1017 (Microsoft Computer Dictionary), 80 (ñserver n. 

1. On a local area network (LAN), a computer running administrative software that 
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controls access to the network and its resources, such as printers and disk drives, and 

provides resources to computers functioning as workstations on the network.  2. On 

the Internet or other network, a computer or program that responds to commands 

from a client.  For example, a file server may contain an archive of data or program 

files; when a client submits a request for a file, the server transfers a copy of the file 

to the client.  See also client/server architecture.  Compare client (definition 3).ò 

65. A client is typically an end-point computer or software, sometimes used 

by a user, that communicates across LAN and WAN networks; a client may contact 

servers to request some service.  A userôs desktop, laptop, and handheld device are 

examples of clients.  (Note that a computer can be both a client and a server, a form 

of a proxy.)  EX1017 (Microsoft Computer Dictionary), 12 (ñclient n. []   2. A 

process, such as a program or task, that requests a service provided by another 

programðfor example, a word processor that calls on a sort routine built into 

another program.  The client process uses the requested service without having to 

óknowô any working details about the other program or the service itself.  Compare 

child (definition 1), descendant (definition 2).  3. On a local area network or the 

Internet, a computer that accesses shared network resources provided by another 

computer (called a server).  See also client/server architecture, server.ò). 

66. A client/server architecture describes how client computers interact 

with server computers.  EX1017 (Microsoft Computer Dictionary), 12 
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(ñclient/server architecture n. An arrangement used on LANs (local area networks) 

that makes use of distributed intelligence to treat both the server and the individual 

workstations as intelligent, programmable devices, thus exploiting the full 

computing power of each.  This is done by splitting the processing of an application 

between two distinct components: a ófront-endô client and a óback-endô server.  The 

client component is a complete, stand-alone personal computer (not a ódumbô 

terminal), and it offers the user its full range of power and features for running 

applications.  The server component can be a personal computer, a minicomputer, 

or a mainframe that provides the traditional strengths offered by minicomputers and 

mainframes in a time-sharing environment: data management, information sharing 

between clients, and sophisticated network administration and security features.  The 

client and server machines work together to accomplish the processing of the 

application being used.  Not only does this increase the processing power available 

over older architectures but it also uses that power more efficiently.  The client 

portion of the application is typically optimized for user interaction, whereas the 

server portion provides the centralized, multiuser functionality.  See also distributed 

intelligence.ò). 

67. An ñagentò is ñ1. A program that performs a background task for a user 

and reports to the user when the task is done or some expected event has taken place.  

2. A program that searches through archives or other repositories of information on 
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a topic specified by the user.  Agents of this sort are used most often on the Internet 

and are generally dedicated to searching a single type of information repository, such 

as postings on Usenet groups.  Spiders are a type of agent used on the Internet.  Also 

called intelligent agent.  See also spider.  3. In client/server applications, a process 

that mediates between the client and the server.  4. In Simple Network Management 

Protocol (SNMP), a program that monitors network traffic.  See also SNMP.ò  

EX1017 (Microsoft Computer Dictionary), 4. 

2. Network Failures and Mitigation 

68. In networking, it is common that network transmissions are broken up 

to smaller units, sent to their destination, and then reassembled there.  A ñpacketò is 

ñ1. A unit of information transmitted as a whole from one device to another on a 

network.  2. In packet-switching networks, a transmission unit of fixed maximum 

size that consists of binary digits representing both data and a header containing an 

identification number, source and destination addresses, and sometimes error-

control data.  See also packet switching.ò  EX1017 (Microsoft Computer 

Dictionary), 60. 

69. Indeed, fragmenting network (or any other) data for transmission is 

faster and more efficient, and the most common communication form on the Internet.  

ñPacket switchingò is ñ[a] message-delivery technique in which small units of 

information (packets) are relayed through stations in a computer network along the 
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best route available between the source and the destination.  A packet-switching 

network handles information in small units, breaking long messages into multiple 

packets before routing.  Although each packet may travel along a different path, and 

the packets composing a message may arrive at different times or out of sequence, 

the receiving computer reassembles the original message correctly.  Packet-

switching networks are considered to be fast and efficient.  To manage the tasks of 

routing traffic and assembling/ disassembling packets, such a network requires some 

óintelligenceô from the computers and software that control delivery.  The Internet is 

an example of a packet-switching network.  Standards for packet switching on 

networks are documented in the International Telecommunication Union (ITU) 

recommendation X.25.ò  EX1017 (Microsoft Computer Dictionary), 61. 

70. TCP is a popular transport protocol.  ñTCPò is ñAcronym for 

Transmission Control Protocol.  The protocol within TCP/IP that governs the 

breakup of data messages into packets to be sent via IP (internet Protocol), and the 

reassembly and verification of the complete messages from packets received by IP.  

A connection-oriented, reliable protocol (reliable in the sense of ensuring error-free 

delivery), TCP corresponds to the transport layer in the ISO/OSI reference model.  

See also ISO/OSI model, packet, TCP/IP.  Compare UDP.ò  EX1017 (Microsoft 

Computer Dictionary), 87. 
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71. Packets can be lost or dropped for many reasons, but most often because 

of network congestion.  ñCongestionò is ñ[t]he condition of a network when the 

current load approaches or exceeds the available resources and bandwidth designed 

to handle that load at a particular location in the network.  Packet loss and delays are 

associated with congestion.ò  EX1017 (Microsoft Computer Dictionary), 14. 

72. Another reason why packets could be lost is a ñcollision,ò which is 

ñ[t]he result of two devices or network workstations trying to transmit signals at the 

exact same time on the same channel.  The typical outcome is a garbled 

transmission.ò  EX1017 (Microsoft Computer Dictionary), 13. 

73. More advanced techniques have been devised to mitigate packet loss.  

One is ñtraffic shaping,ò ñ[a] technique for allocating bandwidth and preventing 

packet loss by enforcing prioritization policies on the transmission of data over a 

network.  Also called: bandwidth shaping.  See also bandwidth management, 

bandwidth reservation, token passing.ò  EX1017 (Microsoft Computer Dictionary), 

89. 

74. It is common on the Internet to include multiple methods to detect or 

avoid network collisions (e.g., predict network failures before they happen, and 

retransmit lost packets as needed).  A ñcollision detectionò technique is ñ1. The 

process by which a node on a local area network monitors the communications line 

to determine when a collision has occurred; that is, when two nodes have attempted 
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to transmit at the same time.  Although network stations usually avoid collisions by 

monitoring the line and waiting for it to clear before transmitting, the method is not 

foolproof.  When a collision does occur, the two nodes involved usually wait a 

random amount of time before attempting to retransmit.  See also contention, 

CSMA/CD.  []ò  EX1017 (Microsoft Computer Dictionary), 13. 

75. ñCSMA/CAò is ñ[a]cronym for Carrier Sense Multiple Access with 

Collision Avoidance, a protocol for controlling network access similar to 

CSMA/CD, in that nodes (stations) listen to the network and transmit only when it 

is free.  But in CSMA/CA, nodes avoid data collisions by signaling their intention 

with a brief Request to Send (RTS) signal and then waiting for acknowledgment 

before actually transmitting.ò  EX1017 (Microsoft Computer Dictionary), 18. 

76. Similarly, ñCSMA/CDò is ñ[a]cronym for Carrier Sense Multiple 

Access with Collision Detection.  A network protocol for handling situations in 

which two or more nodes (stations) transmit at the same time, thus causing a 

collision.  With CSMA/CD, each node on the network monitors the line and 

transmits when it senses that the line is not busy.  If a collision occurs because 

another node is using the same opportunity to transmit, both nodes stop transmitting.  

To avoid another collision, both then wait for differing random amounts of time 

before attempting to transmit again.  Compare token passing.ò  EX1017 (Microsoft 

Computer Dictionary), 18-19. 
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3. Network Protocols 

77. To be useful, computer systems are connected using a worldwide 

network known as the Internet or other networks including wired and wireless 

networks.  Without being able to offer services over the network or access networked 

services, the Internet would not have become so pervasive in our lives.  Indeed, one 

of the early pioneers in the field of networking, a then fledgling startup named Sun 

Microsystems (now acquired by Oracle), coined the visionary marketing phrase ñthe 

network is the computer.ò 

78. UDP (User Datagram Protocol) is a connectionless transport layer 

protocol providing no reliability.  See EX1020 (Stevens), 12 (ñUDP provides no 

reliability: it sends the datagrams that the application writes to the IP layer, but there 

is no guarantee that they ever reach their destination.ò).  This means that the packets 

could be lost, reordered, or duplicated on their way to a destination host, and the 

sender would have no way of knowing this.  Senders using UDP typically have to 

arrange other means to detect and retransmit lost packets. 

79. Network transmissions are fundamentally unreliable, requiring an 

additional mechanism to make them more reliable.  Indeed, the guiding principle 

taught to Computer Science students is that network systems are designed for 

delivering packets under a ñbest effortò regime: trying as best as possible to deliver 

the packets, but if not possible, then letting higher layers of abstractions discover the 
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network problems and recover from it.  For example, an ñunreliable protocolò is ñ[a] 

communications protocol that makes a óbest effortô attempt to deliver a transmission 

but does not provide for verifying that the transmission arrives without error.ò  

EX1017 (Microsoft Computer Dictionary), 92. 

80. TCP is a connection-oriented transport protocol, layered on top of the 

connectionless IP protocol.  See EX1020 (Stevens), 14 (ñEven though TCP and UDP 

use the same network layer (IP), TCP provides a totally different service to the 

application layer than UDP does.  TCP provides a connection-oriented, reliable, byte 

stream service.  The term connection-oriented means the two applications using TCP 

(normally considered a client and a server) must establish a TCP connection with 

each other before they can exchange data.ò).  For example, TCP tracks all packets 

to ensure that lost packets are retransmitted and acknowledged, to ensure reliable 

connections between the two TCP endpoints. 

81. Proxies, bridges, and routers share much in common: they receive 

network packets on one end, process them, then transmit them on another end: their 

difference often boils down to which OSI network layer they operate at. 

82. A ñrouterò is ñ[a]n intermediary device on a communications network 

that expedites message delivery.  On a single network linking many computers 

through a mesh of possible connections, a router receives transmitted messages and 

forwards them to their correct destinations over the most efficient available route.  
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On an interconnected set of LANs (local area networks)ðincluding those based on 

differing architectures and protocolsðusing the same communications protocols, a 

router serves the somewhat different function of acting as a link between LANs, 

enabling messages to be sent from one to another.  See also bridge, gateway.ò  

EX1017 (Microsoft Computer Dictionary), 75. 

83. A ñbridgeò is ñ[a] device that connects networks using the same 

communications protocols so that information can be passed from one to the other.  

Compare gateway.  2. A device that connects two LANs (local area networks), 

whether or not they use the same protocols, and allows information to flow between 

them.  The bridge operates at the ISO/OSI data-link layer.  Also called: layer switch.  

See also data-link layer.  Compare router.ò  EX1017 (Microsoft Computer 

Dictionary), 10. 

84. A ñbridge routerò is ñ[a] device that supports the functions of both a 

bridge and router.  A bridge router links two segments of a local or wide area 

network, passing packets of data between the segments as necessary, and uses Level 

2 addresses for routing.  Also called Brouter.  See also bridge (definition 2), router.ò  

EX1017 (Microsoft Computer Dictionary), 10. 

85. A ñgatewayò is ñ[a] device that connects networks using different 

communications protocols so that information can be passed from one to the other.  

A gateway both transfers information and converts it to a form compatible with the 
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protocols used by the receiving network.  Compare bridge.ò  EX1017 (Microsoft 

Computer Dictionary), 43. 

86. A ñproxy serverò is ñ[a] firewall component that manages Internet 

traffic to and from a local area network (LAN) and can provide other features, such 

as document caching and access control.  A proxy server can improve performance 

by supplying frequently requested data, such as a popular Web page, and can filter 

and discard requests that the owner does not consider appropriate, such as requests 

for unauthorized access to proprietary files.  See also firewall.ò  EX1017 (Microsoft 

Computer Dictionary), 66. 

87. Over the years, many firewalls, proxies, routers, network devices, and 

security gateways were developed.  Earlier ones tended to operate at one or a few of 

the lower OSI network layers and applied simpler stateless rules; subsequent 

firewalls were stateful and understood the legitimate life cycle of a protocol (e.g., 

TCPôs 3-way handshaking).  See EX1021 (Cheswick), 6-7 (ñPacket-Filtering 

Gatewaysé  Packet filters can provide a cheap and useful level of gateway security.  

Used by themselves, they are cheap: the filtering abilities come with the router 

software.  Since you probably need a router to connect to the Internet in the first 

place, there is no extra charge.ò), 7 (ñPacket filters work by dropping packets based 

on their source or destination addresses or portsé  Most security policies require 

finer control than this: they need to define access to specific services for hosts that 
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are otherwise untrusted.ò), 8 (ñFiltering Other Protocolsé  Other protocols are 

layered on top of IP as well; depending on your environment, these may need to be 

filtered also.  Of particular import is ICMP, the Internet Control Message 

Protocol.ò), 9 (ñMany advanced gateway designs rely in part on packet filtering.  

They are likely to work well, but pure packet filters leave us feeling 

uncomfortable.ò). 

88. As the field quickly matured, more advanced gateways began to operate 

at the application layer (e.g., anti-virus, URL filtering).  See EX1021 (Cheswick), 9 

(ñApplication-Level Gatewaysé An application-level gateway represents the 

opposite extreme in firewall design.  Rather than using a general-purpose mechanism 

to allow many different kinds of traffic to flow, special-purpose code can be used 

for each desired application.  Although this seems wasteful, it is likely to be far more 

secure than any of the alternativesé  Application gateways have another advantage 

that in some environments is quite critical: it is easy to log and control all incoming 

and outgoing traffic.ò). 

89. Principles of network quality of service (QoS, sometimes called traffic 

shaping) were well known in the 1980ôs, including explicit bandwidth control and 

reservations.  See EX1019 (Tanenbaum), 18 (ñThe qos parameter is actually two 

lists of values that determine the quality of service provided by the connection.  The 

first list gives the goalðwhat the caller really wants.  The second list gives the 
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minimum values considered acceptable.  If the network service is unable to provide 

at least the minimum value for any parameter specified by either the caller (calling 

party) or the callee (called party), the connection establishment fails.  The values 

that may be specified include throughput, delay, error rate, secrecy, and cost, among 

others.ò). 

C. Data Storage Devices, Files, and File Systems 

90. As mentioned in §VIII. A above, computers often include two types of 

storage or memory devices.  The first type is a volatile memory device, called 

Random Access Memory (ñRAMò), that is often used to hold executing programs 

and their data.  EX1017 (Microsoft Computer Dictionary), 71 (ñRAMò). 

91. The second type is a non-volatile, or persistent storage device, such as 

a hard disk drive (ñHDDò).  HDDs are used to store programs and data persistently.  

EX1017 (Microsoft Computer Dictionary), 44 (ñhard diskò). 

92. HDDs are electro-mechanical devices with moving parts.  Computers 

can also have other types of non-volatile storage devices that have no moving parts, 

also called ñsolid-state devices,ò such as flash memories.  EX1017 (Microsoft 

Computer Dictionary), 38 (ñflash memoryò). 

93. Moreover, any single device (e.g., a hard disk) can be logically broken 

down into several units called ñpartitions.ò  EX1017 (Microsoft Computer 

Dictionary), 24 (ñdisk partition  n.  A logical compartment on a physical disk drive.  
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A single disk might have two or more logical disk partitions, each of which would 

be referenced with a different disk drive name.  Multiple partitions are divided into 

a primary (boot) partition and one or more extended partitions.ò). 

94. Above the storage media often lives a logical software layer called a 

ñfile system.ò  File systems provide a convenient abstraction to users and 

applications of files, folders or directories, and naming.  EX1017 (Microsoft 

Computer Dictionary), 34 (ñfile system n.  In an operating system, the overall 

structure in which files are named, stored, and organized.  A file system consists of 

files, directories, or folders, and the information needed to locate and access these 

items.  The term can also refer to the portion of an operating system that translates 

requests for file operations from an application program into low-level, sector-

oriented tasks that can be understood by the drivers controlling the disk drives.  See 

also driver.ò). 

95. A file is a collection of data and attributes, or meta-data, about the file, 

including the fileôs name and extension.  EX1017 (Microsoft Computer Dictionary), 

31 (ñfile n. A complete, named collection of information, such as a program, a set of 

data used by a program, or a user-created document.  A file is the basic unit of storage 

that enables a computer to distinguish one set of information from another.  A file is 

the óglueô that binds a conglomeration of instructions, numbers, words, or images 
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into a coherent unit that a user can retrieve, change, delete, save, or send to an output 

device.ò). 

96. Files are broken up into units called blocks or sectors, stored on storage 

media such as hard disks.  A ñblockò is ñ5. A collection of consecutive bytes of data 

that are read from or written to a device (such as a disk) as a group.ò  EX1017 

(Microsoft Computer Dictionary), 8 (noun definition 5). 

97. When files are transmitted to local or network storage, they are usually 

broken up into block-size units.  To ñblockò is ñ1. To distribute a file over fixed-size 

blocks in storage. [].ò  EX1017 (Microsoft Computer Dictionary), 8-9. 

98. Hard disks are organized as fixed-size units, so files are broken into and 

stored as one or more of these units (blocks or sectors).  A ñsectorò is [a] portion of 

the data storage area on a disk.  A disk is divided into sides (top and bottom), tracks 

(rings on each surface), and sectors (sections of each ring).  Sectors are the smallest 

physical storage units on a disk and are of fixed size; typically, they are capable of 

holding 512 bytes of information apiece.  [].ò  EX1017 (Microsoft Computer 

Dictionary), 79. 

99. File attributes are also called file meta-data and include security 

attributes, the name (title), size of a file, timestamps, and more.  EX1017 (Microsoft 

Computer Dictionary), 53 (ñmeta data or metadata n. 1. Data about data.  For 

example, the title, subject, author, and size of a file constitute metadata about the 
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file.  See also data dictionary, repository.ò), 31 (ñfile attribute n. A restrictive label 

attached to a file that describes and regulates its useðfor example, hidden, system, 

read-only, archive, and so forth.  In MS-DOS, this information is stored as part of 

the fileôs directory entry.ò). 

100. A fileôs name is an important attribute of a file and conveys a lot of 

useful information about the fileôs meaning and purpose.  EX1017 (Microsoft 

Computer Dictionary), 32 (ñfile name n. The set of letters, numbers, and allowable 

symbols assigned to a file to distinguish it from all other files in a particular directory 

on a disk.  A file name is the label under which a computer user saves and requests 

a block of information.  Both programs and data have file names and often extensions 

that further identify the type or purpose of the file.  Naming conventions, such as 

maximum length and allowable characters of a file name, vary from one operating 

system to another.  See also directory, path (definition 5).ò). 

101. A fileôs path or path-name conveys the location of a file in the name 

hierarchy and even which file server the file may reside on (e.g., the local C:\ drive 

or a network drive like N:\).  EX1017 (Microsoft Computer Dictionary), 62 (ñpath 

n. [é] 5. In file storage, the route followed by the operating system through the 

directories in finding, sorting, and retrieving files on a disk.ò), id. (ñpathname n. In 

a hierarchical filing system, a listing of the directories or folders that lead from the 

current directory to a file.  Also called: directory path.ò). 
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102. Moreover, a fileôs extension conveys vital information about the fileôs 

type and hence its meaning and purpose.  For example, a file ending with ñxlsò is 

known to be a Microsoft Excel spreadsheet, files with ñdocò extensions are 

Microsoft Word files, and those ending with ñhtmlò are Web server hyper-text 

markup language files.  EX1017 (Microsoft Computer Dictionary), 31 (ñfile 

extension n.  See extension (definition 1).ò), p. 32 (ñfilename extension n.  See 

extension (definition 1).ò), p. 29 (ñextension n. 1. A set of characters added to a 

filename that serves to extend or clarify its meaning or to identify a file as a member 

of a category.  An extension may be assigned by the user or by a program, as, for 

example, .com or .exe for executable programs that MS-DOS can load and run.ò). 

103. The (usually non-volatile) storage media that holds the actual bits of 

file data is often called the ñsecondary storageò or the ñbacking storageò (because it 

is in the ñback endò); this is different than ñbackup storageò thatôs often used to 

backup files for disaster recovery purposes.  A ñprimary storageò (or ñinternal 

memoryò) is ñ[r]andom access memory (RAM); the main general-purpose storage 

region to which the microprocessor has direct access.  A computerôs other storage 

options, such as disks and tape, are called secondary storage or (sometimes) backing 

storage.ò  EX1017 (Microsoft Computer Dictionary), 64, 50.  A ñsecondary storageò 

is ñ[a]ny data storage medium other than a computerôs random access memory 
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(RAM)ðtypically tape or disk.  Compare primary storage.ò  EX1017 (Microsoft 

Computer Dictionary), 78. 

1. Hierarchical File Systems 

104. Above the storage media often lives a logical software layer called a 

ñfile system.ò  File systems provide a convenient abstraction to users and 

applications of files, folders or directories, and naming.  EX1017 (Microsoft 

Computer Dictionary), 34 (ñfile system n. In an operating system, the overall 

structure in which files are named, stored, and organized.  A file system consists of 

files, directories, or folders, and the information needed to locate and access these 

items.  The term can also refer to the portion of an operating system that translates 

requests for file operations from an application program into low-level, sector-

oriented tasks that can be understood by the drivers controlling the disk drives.  See 

also driver.ò). 

105. Next, before any storage media or partition can be used to access files 

and folders, it must be formatted.  To ñformatò is ñ2. To prepare a disk for use by 

organizing its storage space into a collection of data ócompartments,ô each of which 

can be located by the operating system so that data can be sorted and retrieved.  

When a previously used disk is formatted, any preexisting information on it is lost.ò  

EX1017 (Microsoft Computer Dictionary), 41 (ñFormatò definition 2). 
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106. A ñpathname,ò ñ[i]n a hierarchical filing system, a listing of the 

directories or folders that lead from the current directory to a file.  Also called: 

directory path.ò  EX1017 (Microsoft Computer Dictionary), 62. 

107. All common and modern file systems include directories (folders).  A 

ñdirectoryò is ñ1. A catalog for filenames and other directories stored on a disk.  A 

directory is a way of organizing and grouping the files so that the user is not 

overwhelmed by a long list of them.  The uppermost directory is called the root 

directory; the directories within a directory are called subdirectories.  Depending on 

how an operating system supports directories, filenames in a directory can be viewed 

and ordered in various waysðfor example, alphabetically, by date, by size, or as 

icons in a graphical user interface.  What the user views as a directory is supported 

in the operating system by tables of data, stored on the disk, that indicate 

characteristics and the location of each file.  In the Macintosh and Windows 9x 

operating systems, directories are called folders.  2. On a network, an index of names 

and pertinent information related to authorized users and network resources.ò  

EX1017 (Microsoft Computer Dictionary), 21. 

108. File systems can have a ñflat file directoryò comprising a list of file 

names: ñ[a] directory that cannot contain sub-directories but simply contains a list 

of file names.  Compare hierarchical file system.ò  EX1017 (Microsoft Computer 

Dictionary), 39. 
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109. It was well known that applications, including network ones, could 

transmit and receive lists of files as well as actual data files.  One popular example 

is ñFTP,ò an ñ1. [a]cronym for File Transfer Protocol, a fast, application-level 

protocol widely used for copying files to and from remote computer systems on a 

network using TCP/IP, such as the Internet.  This protocol also allows users to use 

FTP commands to work with files, such as listing files and directories on the remote 

system.  See also TCP/IP. []ò  EX1017 (Microsoft Computer Dictionary), 42 (noun 

definition 1). 

110. Modern file systems are hierarchical, using a tree structure of folders 

(directories) and files.  A ñhierarchical file systemò is ñ[a] system for organizing 

files on a disk in which files are contained in directories or folders, each of which 

can contain other directories as well as files.  The main directory for the disk is called 

the root; the chain of directories from the root to a particular file is called the path.  

See also hierarchy, path (definition 2), root.  Compare flat file system.ò  EX1017 

(Microsoft Computer Dictionary), 45. 

111. Microsoftôs FAT file system and NTFS are examples of hierarchical 

file systems.  Id., 30, 59.  The ñFAT file systemò is ñ[t]he system used by MS-DOS 

to organize and manage files.  The FAT (file allocation table) is a data structure that 

MS-DOS creates on the disk when the disk is formatted.  When MS-DOS stores a 

file on a formatted disk, the operating system places information about the stored 
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file in the FAT so that MS-DOS can retrieve the file later when requested.  The FAT 

is the only file system MS-DOS can use; OS/2, Windows NT, and Windows 9x 

operating systems can use the FAT file system in addition to their own file systems 

(HPFS, NTFS, and VFAT, respectively).  See also file allocation table, HPFS, 

NTFS, OS/2, VFAT, Windows.ò).  EX1017 (Microsoft Computer Dictionary), 30. 

112. Appleôs ñHierarchical File Systemò (HFS) is another example; it is ñ[a] 

tree-structured file system used on the Apple Macintosh in which folders can be 

nested within other folders.  Acronym: HFS.  See also hierarchy, path (definition 2), 

root.  Compare flat file system.ò  EX1017 (Microsoft Computer Dictionary), 45. 

113. The ñroot directoryò of a file system is ñ[t]he point of entry into the 

directory tree in a disk-based hierarchical directory structure.  Branching from this 

root are various directories and subdirectories, each of which can contain one or 

more files and subdirectories of its own.  For example, in the MS-DOS operating 

system the root directory is identified by a name consisting of a single backslash 

character (\).  Beneath the root are other directories, which may contain further 

directories, and so on.  See the illustration.ò  EX1017 (Microsoft Computer 

Dictionary), 74 (cited illustration reproduced below). 
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EX1017 (Microsoft Computer Dictionary) , FIG. reproduced from page 457 

114. A file systemôs ñroot folderò is ñ[t]he folder on a drive from which all 

other folders branch.  The root folderôs name consists of a single backslash character 

(\).  For example, on drive C, this folder would be represented in the file system as 

C:\.ò  EX1017 (Microsoft Computer Dictionary), 74. 

115. Indeed, a hierarchical file system view is nothing more than a tree-

based view.  A ñtree viewò is ñ[a] hierarchical representation of the folders, files, 

disk drives, and other resources connected to a computer or network.  For example, 

Windows Explorer uses a tree view to display the resources that are attached to a 

computer or a network.  See also resource.ò  EX1017 (Microsoft Computer 

Dictionary), 90. 

D. Networked and Distributed Storage Systems 

116. As discussed in §VIII.C above, storage devices provide raw storage to 

computers.  One of the most popular storage device protocols is ñSCSI,ò which is an 

ñ[a]cronym for Small Computer System Interface, a standard high-speed parallel 
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interface defined by the X3T9.2 committee of the American National Standards 

Institute (ANSI).  A SCSI (pronounced óscuzzyô) interface is used to connect 

microcomputers to SCSI peripheral devices, such as many hard disks and printers, 

and to other computers and local area networks.  Also called: SCSI-1, SCSI I.  

Compare ESDI, IDE.ò  EX1017 (Microsoft Computer Dictionary), 77. 

117. A ñSCSI networkò is ñ[a] set of devices on a SCSI bus, which acts like 

a local area network.  See also SCSI.ò  EX1017 (Microsoft Computer Dictionary), 

77. 

118. File systems can appear as local volumes (e.g., the C:\ drive in 

Windows), but they can also be networked, where the physical storage resides on a 

remote file server.  Network file systems allow files and volumes to be shared and 

accessible from multiple networked computers.  EX1017 (Microsoft Computer 

Dictionary), 57 (ñNetwork File System n.  See NFS.ò), 58 (ñNFS n.  Acronym for 

Network File System.  A distributed file system that allows users to access remote 

files and directories on a network as if they were local.  NFS is compatible with 

Microsoft Windows and UNIX-based systems, including Linux and Mac OS X.ò). 

119. NFS is an example of a network-attached storage, used to hold, 

transmit, and stream any files.  A ñNASò is ñ[a]cronym for Network-Attached 

Storage.  A platform-independent storage appliance connected to a network.  NAS 

uses a storage unit with a built-in server that can communicate with clients over a 
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network.  NAS devices are popular for ease of maintenance, manageability, and 

scalability.  Compare SAN.ò  EX1017 (Microsoft Computer Dictionary), 55, 56. 

120. Using such network protocols, users and applications can transmit and 

receive data and files, also known as pushing and pulling data/files.  To ñpushò is 

ñ[] 2. In networks and the Internet, to send data or a program from a server to a client 

at the instigation of the server.  See also push2.  Compare pull.ò  EX1017 (Microsoft 

Computer Dictionary), 69 (verb definition 2).  Conversely, a ñpullò is ñ[t]he process 

of retrieving data from a network server.  Compare push (definition 2).  See pop.ò  

EX1017 (Microsoft Computer Dictionary), 68. 

121. For larger, more demanding network storage systems, a storage-area 

network is used.  A ñstorage area networkò or ñSANò is ñ[a] high-speed network 

that provides a direct connection between servers and storage, including shared 

storage, clusters, and disaster-recovery devices.  A storage area network, or SAN, 

includes components such as hubs and routers that are also used in local area 

networks (LANs), but it differs in being something of a ósubnetworkô dedicated to 

providing a high-speed connection between storage elements and servers.  Most 

SANs rely on fiber-channel connections that deliver speeds up to 1000 Mbps and 

can support up to 128 devices.  SANs are implemented to provide the scalability, 

speed, and manageability required in environments that demand high data 
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availability.  Acronym: SAN.  Also called: system area network.ò  EX1017 

(Microsoft Computer Dictionary), 83-84. 

122. A NAS, NFS, or SAN storage can be used by any computer over a 

network.  Such network storage is designed for sharing, or for multiple computers 

to access the same network storage concurrently.  However, it is also possible for 

such network storage or portion of it to be dedicated for user by a single computer.  

In that case, such network storage acts similarly to a dedicated internal storage such 

as an internal hard disk. 

123. When the amount of data to access grew large enough, and especially 

if the data had to be concurrently accessed from multiple users/applications, storage 

researchers and companies leveraged the principles of distributed systems to 

improve the performance, resiliency, and fault-tolerance of the storage system. 

124. A single computerôs performance is limited by the physical maximum 

speeds of its network, processor, memory, and I/O devices.  A distributed system, 

however, improves overall performance by using multiple computers concurrently 

to process many requests, thus increasing the aggerate throughput manyfold. 

125. A single computer also represents a single point of failure: if that one 

computer is down, off, or broken into, then the service it offers is unavailable.  Even 

regular networks can fail and packets get lost.  A distributed system, conversely, 

improves resiliency and security by ensuring that the failure of any one (or even a 
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few) components do not affect the overall service provided.  This principle is called 

ñfault tolerance.ò  EX1017 (Microsoft Computer Dictionary), 30 (ñfault tolerance 

n.  The ability of a computer or an operating system to respond to a catastrophic 

event or fault, such as a power outage or a hardware failure, in a way that ensures 

that no data is lost and any work in progress is not corrupted.  This can be 

accomplished with a battery-backed power supply, backup hardware, provisions in 

the operating system, or any combination of these.  In a fault-tolerant network, the 

system has the ability either to continue the systemôs operation without loss of data 

or to shut the system down and restart it, recovering all processing that was in 

progress when the fault occurred.ò). 

126. NFS is but one example of a networked or distributed file system.  

Many complex software systems have been designed to operate in a distributed 

manner, where they are more resilient to failures and scale better than software 

running on a single node. 

127. Generally, a ñdistributed networkò is ñ[a] network in which processing, 

storage, and other functions are handled by separate units (nodes) rather than by a 

single main computer.ò  EX1017 (Microsoft Computer Dictionary), 26. 

128. The ñDistributed Computing Environmentò is ñ[a] set of standards from 

the Open Group (formerly the Open Software Foundation) for development of 
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distributed applications that can operate on more than one platform.  Acronym: DCE.  

See also distributed processing.ò  EX1017 (Microsoft Computer Dictionary), 25. 

129. ñ[D]istributed processingò is ñ[a] form of information processing in 

which work is performed by separate computers linked through a communications 

network.  Distributed processing is usually categorized as either plain distributed 

processing or true distributed processing.  Plain distributed processing shares the 

workload among computers that can communicate with one another.  True 

distributed processing has separate computers perform different tasks in such a way 

that their combined work can contribute to a larger goal.  The latter type of 

processing requires a highly structured environment that allows hardware and 

software to communicate, share resources, and exchange information freely.ò  

EX1017 (Microsoft Computer Dictionary), 26. 

130. Finally, a ñdistributed file systemò is ñ[a] file management system in 

which files may be located on multiple computers connected over a local or wide 

area network.ò  EX1017 (Microsoft Computer Dictionary), 26. 

1. Multi -Tier and Caching Architectures 

131. As soon as computer networking grew in popularity, a new computing 

paradigm emerged where central servers would provide common services to many 

clients (endpoints).  A ñtwo-tier client/serverò is ñ[a] client/business logic layer and 

the database layer.  Fourth-generation languages (4GL) have helped to popularize 



 

 73 

the two-tier client/server architecture.  Compare three-tier client/server.ò  EX1017 

(Microsoft Computer Dictionary), 91. 

132. The two-tier client/server model grew to include additional computing 

tiers.  For example, a Web browser would communicate with a Web server (e.g., 

Apache), which in turn would communicate with an application server, the latter 

communicates with a database server (e.g., MySQL or Oracle). 

133. A ñmulti-tierò or ñthree-tier client/serverò is ñ[a] client/server 

architecture in which software systems are structured into three tiers or layers: the 

user interface layer, the business logic layer, and the database layer.  Layers may 

have one or more components.  For example, there can be one or more user inter- 

faces in the top tier, each user interface may communicate with more than one 

application in the middle tier at the same time, and the applications in the middle tier 

may use more than one database at a time.  Components in a tier may run on a 

computer that is separate from the other tiers, communicating with the other 

components over a network.  See also client/server architecture.  Compare two-tier 

client/server.ò  EX1017 (Microsoft Computer Dictionary), 54, 88. 

134. The intermediate nodes or servers in a multi-tier architecture are 

sometimes called proxy because of their role; proxies can act as both clients and 

servers, and in both directions.  A ñproxyò is ñ[a] computer (or the software that runs 

on it) that acts as a barrier between a network and the Internet by presenting only a 
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single network address to external sites.  By acting as a go-between representing all 

internal computers, the proxy protects network identities while still providing access 

to the Internet.  See also proxy server.ò  EX1017 (Microsoft Computer Dictionary), 

65. 

135. A ñproxy serverò is, for example, ñ[a] firewall component that manages 

Internet traffic to and from a local area network (LAN) and can provide other 

features, such as document caching and access control.  A proxy server can improve 

performance by supplying frequently requested data, such as a popular Web page, 

and can filter and discard requests that the owner does not consider appropriate, such 

as requests for unauthorized access to proprietary files.  See also firewall.ò  EX1017 

(Microsoft Computer Dictionary), 65. 

136. Proxies often reside closer to clients than servers and hence are useful 

to cache (e.g., Web) data for faster access.  ñICPò is ñ[a]cronym for Internet Cache 

Protocol.  A networking protocol used by cache servers to locate specific Web 

objects in neighboring caches.  Typically implemented over UDP, ICP also can be 

used for cache selection.  ICP was developed for the Harvest research project at the 

University of Southern California.  It has been implemented in SQUID and other 

Web proxy caches.ò  EX1017 (Microsoft Computer Dictionary), 49. 

137. Proxies and multi-tier architectures can be applied to more than just 

Web technologies, for example for data storage and backups.  ñHSMò is ñ[s]hort for 
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Hierarchical Storage Management.  A technology for managing online data and data 

storage in which the medium on which the information resides is linked to the 

frequency with which the information is accessed.  By migrating data to and from 

primary (rapidly accessed but expensive) and secondary (slower but less expensive) 

storage, HSM maintains often-used information on primary storage media and less 

frequently used data on secondary storage such as tape or an optical jukebox.  

Although information resides on different storage media, all of it appears to be on 

line and remains accessible to the user.  When users request data residing on 

secondary storage, HSM moves the information back to the primary storage 

medium.ò  EX1017 (Microsoft Computer Dictionary), 47, 45.  HSM systems, 

therefore, can automatically manage storage by migrating it between locations to, 

for example, free up space. 

E. Multi -Media Streaming 

138. As discussed in §VIII.C above, files are fundamentally stored as a 

sequence of blocks or sectors.  This allows transmitting the files over the networks 

more efficiently, one data unit at a time.  Such transmission techniques enabled 

streaming multi-media content over the Internet. 

139. A ñstreamò represents ñ[a]ny data transmission, such as the movement 

of a file between disk and memory, that occurs in a continuous flow.  Manipulating 

a data stream is a programming task.  Consumers, however, are likely to encounter 
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references to streams and streaming in connection to the Internet, which has 

increased reliance on stream techniques to enable users (even those with slower 

equipment) to access large multimedia filesðespecially those containing audio and 

video componentsðand to display or play them before all the data has been 

transferred.ò  EX1017 (Microsoft Computer Dictionary), 84 (noun, definition 1). 

140. To ñstreamò is ñ[t]o transfer data continuously, beginning to end, in a 

steady flow.  Many aspects of computing rely on the ability to stream data: file input 

and output, for example, and communications.  If necessary, an application receiving 

a stream must be able to save the information to a buffer in order to prevent loss of 

data.  On the Internet, streaming enables users to begin accessing and using a file 

before it has been transmitted in its entirety.ò  EX1017 (Microsoft Computer 

Dictionary), 84 (defining ñstreamò (verb, definition 2)). 

141. Streaming data can be over networks or storage media.  For example, 

ñstreamingò is, ñ1. On the Internet, the process of delivering information, especially 

multimedia sound or video, in a steady flow that the recipient can access as the file 

is being transmitted.  2. In magnetic tape storage devices, a low-cost technique to 

control the motion of the tape by removing tape buffers.  Although streaming tape 

compromises start/stop performance, it achieves highly reliable storage and retrieval 

of data, and is useful when a steady supply of data is required by a particular 

application or computer.ò  EX1017 (Microsoft Computer Dictionary), 84. 
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142. Due to the growing popularity of the Internet, in the 1990s, several 

efforts were made to standardize streaming formats. 

143. The ñAdvanced Streaming Formatò is ñ[a]n open file format 

specification for streaming multimedia files containing text, graphics, sound, video, 

and animation.  Advanced Streaming Format (ASF) does not define the format for 

any media streams within the file.  Rather, it defines a standardized, extensible file 

ócontainerô that is not dependent on a particular operating system or communication 

protocol, or on a particular method (such as HTML or MPEG-4) used to compose 

the data stream in the file.  An ASF file consists of three objects: a Header object 

containing information about the file itself, a Data object containing the media 

streams, and an optional Index object that can help support random access to data 

within the file.  The ASF specification has been submitted to the ISO (International 

Organization for Standardization) for consideration.  Acronym: ASF.  See also 

streaming.ò  EX1017 (Microsoft Computer Dictionary), 3. 

144. Of course, the world-wide-web was the natural platform to deliver 

multi-media content, allowing media files to be played even while they were only 

partially downloaded.  ñHTTP streamingò is ñ[t]he process of downloading 

streaming digital media using an HTTP server (a standard Internet server) rather than 

a server designed specifically to transmit streaming media.  HTTP streaming 

downloads the media file onto a computer, which plays the downloaded file as it 



 

 78 

becomes available.  See also real-time streaming.ò  EX1017 (Microsoft Computer 

Dictionary), 48. 

145. Streaming content can be done in two ways.  First, when the content is 

being recorded live (e.g., a Superbowl game or Presidential debate), then the 

transmission must be transmitted and received in real time.  For example, ñreal-time 

streamingò is ñ[t]he process of delivering a streaming media file via a specialized 

streaming media server using real-time streaming protocol (RTSP).  With real-time 

streaming, the file itself actually plays on the streaming media server, even though 

it is viewed on the computer that opened the file.  Real-time streaming transmits at 

a higher bandwidth than HTTP streaming.  It is often used to broadcast live events, 

such as concerts or keynote conference addresses.  See also HTTP streaming.ò  

EX1017 (Microsoft Computer Dictionary), 72. 

146. Second, when streaming pre-recorded content, then the content can be 

partially (or even fully) downloaded and then begins to play for the user.  Here, 

ñpseudo-streamingò is ñ[a] method used for real-time display of audio and video 

over the Web.  Unlike sound or video files that are downloaded to a computer in 

their entirety before they can be played back, pseudo-streaming enables playback 

after only a portion of the fileðenough to fill a buffer on the receiving computerð

has been downloaded.  Pseudo-streaming, unlike ótrue,ô or Web, streaming, does not 

depend on server software to dynamically monitor the transmission.  It can, however, 
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play back only from the beginning of the file, rather than from any point, as can be 

the case with true streaming.  See also stream.ò  EX1017 (Microsoft Computer 

Dictionary), 66-67. 

147. Not surprisingly, large technology companies invested heavily in 

streaming technologies.  Appleôs ñStreaming Serverò is ñ[a] server technology 

designed by Apple Computer to send streaming QuickTime media files over the 

Internet.  Built on RTP and RTSP standard Internet protocols, Streaming Server can 

set up a QuickTime streaming media Web broadcasting station capable of streaming 

digital videos and music files to more than 3000 users via the Internet.  Streaming 

Server may be used with Mac OS X and other UNIX-based operating systems.  Also 

called: Darwin Streaming Server, QuickTime Streaming Server.ò  EX1017 

(Microsoft Computer Dictionary), 86. 

148. Similarly, Microsoftôs ñWindows Media Technologiesò is ñMicrosoft 

technologies for the creation, delivery, and playing of streaming audio and video 

over a network, including both intranets and the Internet.  Windows Media 

Technologies, downloadable from the Microsoft Web site, support both live and on-

demand (delivered from storage) content and are based on files delivered in 

Advanced Streaming Format (ASF).  Three major componentsðWindows Media 

Tools, Windows Media Services, and Windows Media Playerðcomprise Windows 
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Media Technologies. [] See also Advanced Streaming Format.  Compare Real-

System G2.ò  EX1017 (Microsoft Computer Dictionary), 95. 

149. Microsoft built an assortment of services for clients and servers to 

access and stream multimedia files.  ñWindows Media Servicesò is ñ[a] digital media 

platform that runs on a server, such as Windows 2000, to support streaming media, 

such as video and audio.ò  EX1017 (Microsoft Computer Dictionary), 95. 

150. ñWindows Media Playerò is ñ[a] client/control that receives a stream 

from a Windows Media server or local content for playback.  It can run as a stand-

alone client executable program.  Windows Media Player can also be embedded in 

a Web page, a C++ program, or a Microsoft Visual Basic program that uses the client 

ActiveX control.ò  EX1017 (Microsoft Computer Dictionary), 95.  Serving clients, 

a ñWindows Media serverò is ñ[a] server on which Windows Media Services has 

been installed.ò  EX1017 (Microsoft Computer Dictionary), 95. 

1. Copy Protection and Digital Rights Management 

151. A lot of human effort goes into producing artifacts such as software, 

writing, music, and video.  Authors of such artifacts often wish to protect their 

creations against unauthorized copying and use. 

152. A ñcopyrightò is ñ[a] method of protecting the rights of an originator of 

a creative work, such as a text, a piece of music, a painting, or a computer program, 

through law.  In many countries the originator of a work has copyright in the work 
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as soon as it is fixed in a tangible medium (such as a piece of paper or a disk file); 

that rule applies in the United States for works created after 1977.  Registration of a 

copyright, or the use of a copyright symbol, is not needed to create the copyright but 

does strengthen the originatorôs legal powers.  Unauthorized copying and 

distribution of copyrighted material can lead to severe penalties, whether done for 

profit or not.  Copyrights affect the computer community in three ways: the 

copyright protection of software, the copyright status of material (such as song 

lyrics) distributed over a network such as the Internet, and the copyright status of 

original material distributed over a network (such as a newsgroup post).  The latter 

two involve electronic media that are arguably not tangible, and legislation 

protecting the information disseminated through electronic media is still evolving.  

See also fair use, General Public License.ò  EX1017 (Microsoft Computer 

Dictionary), 15. 

153. In the context of software, a ñcopy protectionò is ñ[a] software lock 

placed on a computer program by its developer to prevent the product from being 

copied and distributed without approval or authorization.ò  EX1017 (Microsoft 

Computer Dictionary), 15. 

154. Techniques have long existed for protecting digital intellectual 

property, for example, using encryption and ensuring that only one copy of protected 

data can exist at any time.  ñDRMò is ñ[a]cronym for Digital Rights Management.  



 

 82 

A group of technologies developed to protect intellectual property from online 

piracy by controlling who can view protected content and in what form.  A DRM 

package may allow the purchaser to view protected content, but prevent printing or 

forwarding.  Content may also be set to expire after a set amount of time or if 

distributed to multiple users.  DRM technology is meant to protect multiple forms 

of digital and analog content, and includes encryption, digital watermarking, and 

content tracking software.ò  EX1017 (Microsoft Computer Dictionary), 27, 20. 

155. In particular, considering that networks can fail (see §VIII.B.2 above), 

copyrighted and/or encrypted data cannot be easily copied from one computer to 

another.  If such copying were permitted, copyright violations would take place.  

However, transferring a copyrighted artifact between computers can be allowed in 

some settings, as long as only the total number of licenses cannot be violated.  For 

example, if a user has the right to view one movie file, and that movie file is 

transferred to another computer, the user should not be able to view the movie 

concurrently at the source and destination computers: that would likely violate the 

license by permitting two (instead of one) instances to be viewed concurrently.  Only 

when the file was transmitted fully to its destination, and the source file was, say, 

deleted, can the movie at the destination be viewed.  This poses a problem when the 

transmitted failed halfway: if the destination file is only partially transferred, the 

movie cannot be fully viewed, suggesting that the (DRM) right to view the movie at 
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its destination cannot be activated until the file has transferred fully, and the source 

DRM right was deactivated. 

2. UPnP Standard 

156. The Digital Living Network Alliance (ñDLNAò) is a group of member 

entities that agreed to collaborate on standards and guidelines for industry for 

providing interoperable networked home devices, including networked media 

devices.  EX1026 (DLNA Overview), 3.  In a 2004 White Paper published by the 

DLNA, the group envisioned a future in which ñdigital homes will contain one or 

more intelligent platformsé [and] will manage and distribute rich digital content to 

[other] devicesò in the home.  Id., 5.  One functional component developed by the 

DLNA is the Universal Plug-and-play (ñUPnPò) media-management architecture, 

which includes specifications for interaction between UPnP devices and control 

point applications.  ñUPnP AV devices can include TVs, VCRs, CD/DVD players, 

set-top boxes, stereo systems, still[] cameras, electronic picture frames and PCs.ò  

The UPnP specifications define two type of devices for use in the home network, 

including Media Servers and Media Renderers.  Id., 14. 

157. UPnP Media Servers and Media Renderer specifications define four 

main services: 

(1) ñContent Directory Service: This enumerates the available content 

(videos, music, pictures and so forth). 
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(2) Connection Manager Service: This determines how the content can 

be transferred from Media Server to Media Renderer devices. 

(3) AV Transport Service: This controls the flow of the content (play, 

stop, pause, seek and so on). 

(4) Rendering Control Service: This controls how the content is played 

(volume/mute, brightness, for example).ò 

EX1026 (DLNA Overview), 14. 

158. The below FIG. 1 from the DLNA UPnP Media Server Specification, 

dated in 2006, illustrates various sub-units of the Media Server. 

 

EX1027 (UPnP Media Server), FIG. 1 

F. Caching Technologies 

159. Computers store the 0 and 1 values of bits in memory devices.  Memory 

devices can be volatile (lose data when device power is off) or non-volatile (data is 

not lost when power is off).  There are many storage media in existence: tapes, hard 
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disks, floppies, Flash technologies (e.g., SSDs), optical (e.g., CD-ROM and DVDs), 

DRAM (e.g., system memory), CPU registers, and more.  All these devices can be 

placed on a specific point or range in a 3-dimensional continuum comprising their 

(a) capacity, (b) performance, and (c) price.  Almost universally, the faster 

performing devices (e.g., DRAM) are smaller and cost more per unit storage, 

whereas the larger-capacity devices (e.g., HDD) are slower and cheaper per gigabyte 

of storage capacity.  The difference in speed/cost/capacity among devices is very 

significant and ranges along at least 9 orders of magnitudeðor a billion times bigger, 

faster, or costlier per unit storage.  See §VIII.A above. 

160. Therefore, ñ[t]he wide variety of storage systems in a computer system 

can be organized in a hierarchy (Figure 2.6) according to their speed and their cost.  

The higher levels are expensive, but are fast.  As we move down the hierarchy, the 

cost per bit decreases, whereas the access time increases.  This tradeoff is reasonable; 

if a given storage system were both faster and less expensive than another ð other 

properties being the same ð then there would be no reason to use the slower, more 

expensive memory.ò  EX1018 (Silberschatz), 15, FIG. 2.6 (reproduced below). 
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EX1018 (Silberschatz), FIG. 2.6 

161. Managing all these factors is challenging: cost, speed, access 

speed/latency, size, and volatility.  ñThe design of a complete memory system 

attempts to balance all these factors: It uses only as much expensive memory as 

necessary, while providing as much inexpensive, nonvolatile, memory as possible.  

Caches can be installed to ameliorate performance differences where there is a large 

access-time or transfer-rate disparity between two componentsò.  EX1018 

(Silberschatz), 15-16. 

162. ñCaching is an important principle of computer systems, in both 

hardware and software.  Information is normally kept in some storage system (such 

as main memory).  As it is used, it is copied into faster storage system, the cache, on 

a temporary basis.  When we need a particular piece of information, we first check 
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whether it is in the cache.  If it is, we used the information directly from the cache; 

if it is not, we use the information from the main storage system, putting a copy in 

the cache under the assumption that there is a high probability that it will be needed 

againò.  EX1018 (Silberschatz), 16. 

163. A ñcacheò is ñ[a] special memory subsystem in which frequently used 

data values are duplicated for quick access.  A memory cache stores the contents of 

frequently accessed RAM locations and the addresses where these data items are 

stored.  When the processor references an address in memory, the cache checks to 

see whether it holds that address.  If it does hold the address, the data is returned to 

the processor; if it does not, a regular memory access occurs.  A cache is useful when 

RAM accesses are slow compared with the microprocessor speed, because cache 

memory is always faster than main RAM memory.  See also disk cache, wait state.ò  

EX1017 (Microsoft Computer Dictionary), 11. 

164. Caches can exist at many levels.  A ñCPU cacheò is ñ[a] section of fast 

memory linking the central processing unit (CPU) and main memory that 

temporarily stores data and instructions the CPU needs to execute upcoming 

commands and programs.  Considerably faster than main memory, the CPU cache 

contains data that is transferred in blocks, thereby speeding execution.  The system 

anticipates the data it will need through algorithms.  Also called cache memory, 

memory cache.  See also cache, CPU, VCACHE.ò  EX1017 (Microsoft Computer 
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Dictionary), 16.  CPUs internally can have 2 or more caches, marked ñlevel 1ò or 

L1, ñlevel 2ò or L2, etc.  See also EX1017 (Microsoft Computer Dictionary), 51 

(ñL1 cacheò and ñL2 cacheò definitions). 

165. A ñdisk cacheò ñ[a] portion of a computerôs random access memory 

(RAM) set aside for temporarily holding information read from disk.  A disk cache 

does not hold entire files, as does a RAM disk (a portion of memory that acts as if it 

were a disk drive).  Instead, a disk cache is used to hold information that either has 

recently been requested from disk or has previously been written to disk.  If the 

required information remains in a disk cache, access time is considerably faster than 

if the program must wait for the disk drive mechanism to fetch the information from 

disk.  See also cache.  Compare disk buffer.ò  EX1017 (Microsoft Computer 

Dictionary), 23. 

166. A ñRAM cacheò is ñ[c]ache memory that is used by the system to store 

and retrieve data from the RAM.  Frequently accessed segments of data may be 

stored in the cache for quicker access compared with secondary storage devices such 

as disks.  See also cache, RAM.ò  EX1017 (Microsoft Computer Dictionary), 71. 

167. In any cache hierarchy, typically the cache (above) is faster and smaller 

than the backend location (below) from where the data was retrieved.  Therefore, 

caches must be managed appropriately.  If a data item is found in a cache it is called 

a ñcache hitòðotherwise it is a ñcache missò that requires retrieving the backend 
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data and copying it into the cache.  A ñhitò is ñ1. A successful retrieval of data from 

a cache rather than from the slower hard disk or RAM.  See also cache, hard disk, 

RAM.  2. A successful retrieval of a record matching a query in a database.  See also 

query (definition 1), record[] .  3.  Retrieval of a file from a Web site.  Each separate 

file accessed on a Web page, including HTML documents and graphics, counts as a 

hit.ò  EX1017 (Microsoft Computer Dictionary), 46. 

168. Cached data is typically stored temporarily.  At some point a cache 

space fills up, and the system must determine which items to ñevictò; often the 

oldest, least used items are evicted first.  ñSince caches have limited size, cache 

management is an important design problem.  Careful selection of the cache size and 

of a replacement policy can result in 80 to 99 percent of all accesses being in the 

cache, resulting in extremely high performance.  Various replacement algorithms for 

software-controlled caches are discussed in Chapter 9.ò  EX1018 (Silberschatz), 17. 

169. Such caching techniques are particularly effective when considering 

usersô work habits and workload patterns.  Studies have shown that users and 

applications often operate on a small set of data files (called a ñworking setò) within 

a narrow time period.  For example, while drafting this very declaration, I am editing 

the same Word document repeatedly over a period of several days and weeks.  Thus, 

my OS (and any OS prior to 1998) recognizes this access pattern and keeps this 

Word file cached in DRAM for long time periods.  Conversely, it makes less sense 
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for the OS to waste precious DRAM to cache documents Iôve not worked on for 

months.  However, if, for any reason, I try to access a document Iôve not opened in 

a long time, and the document is not already cached in DRAM, then indeed my OS 

will have to incur a longer latencyðand I will have to wait for however long it takes 

to retrieve the older document from the slower HDD (and cache it into DRAM). 

170. Cache management considers when to ñadmitò data into the cache from 

backend sources and when to ñevictò older data in the cache to make room for new 

items.  One of the most popular and successful cache eviction algorithms is the 

Least-Recently-Used (ñLRUò) one, a heuristic stating that items used more recently 

are more likely to be used in the near future, and therefore should be keptðwhile 

lesser used items should be evicted.  LRU uses various thresholds to determine when 

and what to evict, based on space available in the cache, the desire to make extra 

room in the cache for new items, and/or the length of time that items have been in 

the cache and when were they last used.  ñLRU replacement associates with each 

page the time of that pageôs last use.  When a page must be replaced, LRU chooses 

that page that has not been used for the longest period of time.ò  See EX1018 

(Silberschatz), 23; see also, generally, id., 22-28. 

171. Admitting an item from a backend into a cache, or retrieving it from the 

cache itself, can be seen as a ñgetò (or read) operation.  Conversely, an application 

inserting an item into a cache, is also called ñputò (or write) operation.  When new 
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items are inserted into a cache by an application, they are said to be ñdirtyò because 

their content is newer than the corresponding backend item.  Such dirty items must 

be ñflushedò or written to the backend before they are removed from the cache.  A 

ñdirty bitò is ñ[a] bit used to mark modified data in a cache so that the modifications 

may be carried over to primary memory.  See also bit, cache.ò  EX1017 (Microsoft 

Computer Dictionary), 22. 

172. To ñflushò is ñ[t]o clear a portion of memory.  For example, to flush a 

disk file buffer is to save its contents on disk and then clear the buffer for filling 

again.ò  EX1017 (Microsoft Computer Dictionary), 40 (definition 2).  In some 

caches, items in the cache could become ñstaleò if the corresponding backend item 

could have been updated: in that case, some caches attempt to revalidate any cached 

item before returning it to an application, and as needed remove stale items. 

173. Caching is applicable anywhere there is room in one memory device to 

access data much faster than its source location.  Other than RAM-HDD caches, one 

can cache items on a local storage device that would otherwise take even longer to 

retrieve than the HDDôs access speeds (e.g., network storage, distant servers), as 

well as caching on intermediate devices such as proxies.  A ñproxy serverò is ñ[a] 

firewall component that manages Internet traffic to and from a local area network 

(LAN) and can provide other features, such as document caching and access control.  

A proxy server can improve performance by supplying frequently requested data, 
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such as a popular Web page, and can filter and discard requests that the owner does 

not consider appropriate, such as requests for unauthorized access to proprietary 

files.  See also firewall.ò  EX1017 (Microsoft Computer Dictionary), 66. 

174. There are dozens of cache-management algorithms in existence, some 

decades old.  Silberschatz describes several algorithms used to manage memory 

resources in an OS.  See EX1018 (Silberschatz), 18-28 (ñ9.5 Page-Replacement 

Algorithmsò, describing techniques such as FIFO, LRU, LFU, MFU, and more), 18 

(ñThere are many different page-replacement algorithms.  Probably every operating 

system has its own unique replacement scheme.  How do we select a particular 

replacement algorithm?  In general, we want the one with the lowest page-fault 

rate.ò). 

1. Least-Recently Used (LRU) 

175. One of the oldest, most effective, and best-known algorithms is the 

Least-Recently-Used (LRU) algorithm.  LRU leverages the aforementioned property 

that users are more likely to work on data files that were in active use in the recent 

past.  LRU orders all cached items by the last time they were accessed.  When the 

cache needs to make room for new items, LRU evicts enough items starting from 

the least-recently (e.g., oldest) items first.  See EX1018 (Silberschatz), 20-21 (ñ9.5.3 

LRU Algorithm  [] If the optimal algorithm is not feasible, perhaps an 

approximation to the optimal algorithm is possible. é If we use the recent past as 
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an approximation of the near future, then we will replace the page that has not been 

used for the longest period of time (Figure 9.11).  This approach is the least recently 

used (LRU) algorithm.  LRU replacement associates with each page the time of that 

pageôs last use.  When a page must be replaced, LRU chooses that page that has not 

been used for the longest period of time.ò). 

2. Least-Frequently Used (LFU) 

176. Another popular algorithm is Least-Frequently-Used (ñLFUò).  LFU 

counts not the recency but the frequency of access of cached items.  LFU evicts items 

that have the lowest frequency of use first.  EX1018 (Silberschatz), 28 (ñLFU 

Algorithm : The least frequently used (LFU) page-replacement algorithm requires 

that the page with the smallest count be replaced.  The reason for this selection is 

that an actively used page should have a large reference count.ò). 

177. Neither LRU nor LFU are perfect.  Both work well for certain access 

patterns but may make poor decisions for other access patterns, possibly evicting 

items that are needed shortly afterwards.  For that reason, researchers have 

developed cache-management techniques that consider other properties and 

thresholds: the size of the cached object, object priorities, who are the users who 

requested the item, inter-relationship among items (e.g., items A and B are needed 

together), and numerous permutations and combinations (e.g., LRU+LFU) over 

many years, starting in the 1970s.  In sum, all cache management techniques attempt 
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to prioritize cached dataðwhich data should be evicted (because it is less important) 

and which should be kept (because it is deemed more important). 

178. While these techniques are described here in the context of cache 

management, they are generally applicable anywhere resources are managed.  When 

resources are managed, resource consumers are often prioritized.  Such priorities are 

vital to determine which resources to move elsewhere, while minimizing disruption 

to operations; it is obvious that, to minimize disruption, resource consumers with the 

lowest priority should be removed (or discarded) first.  For example, one can use 

LRU, LFU, etc. to prioritize resource users and decide which applications or VMs 

to migrate from one host (or data center) to another, which network packets to 

transmit first, which applications to schedule to run first, which web pages to cache 

locally, which files to cache on a proxy device, etc. 

179. And once again, poor priorities and ñpredictionsò can result in less 

favorable outcomes.  For example, a VM that wasnôt deemed a high priority before 

could be offloaded to a distant data center with fewer resources; but if that VM (or 

the applications it runs) suddenly becomes more important (e.g., due to a spike of 

activity), then that VM and its application will suffer poor performance, whereas if 

that VM was not migrated in the first place, it would have performed much better 

now.  The same is true for any other resource than VMs (e.g., files). 
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IX.  OVERVIEW OF THE ô101 PATENT 

A. Overview of the ô101 Patent 

180. The ô101 patent discusses ña server device for media such as an HDD 

portable playerò and ña method for controlling a server for mediaé capable of 

smoothly dealing with [] large amounts of digital contents.ò  EX1001 (ô101 patent), 

1:7-12.  ñAlthough the capacity of the HDD é is large, it is limited [and t]hus, the 

HDD can store limited amounts of music pieces.ò  Id., 1:51-53, 3:52-55. 

181. ñThe HDD portable player 10, a network player 31, and a personal 

computer 32 are wirelessly connected to the network 26.ò  Id., 4:17-19.  The ô101 

patent describes that ñ[t]he HDD portable player 10 functions as a server for 

delivering music pieces, pictures and other contentsò For ñnetwork-playbackò via 

network players 27 and 31 or through ñself-playbackò of the HDD portable player 

10.  Id., 4:23-25, 4:32-37.  FIG 3., reproduced and annotated below illustrates the 

ô102 patentôs key components. 
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EX1001 (ô101 patent), FIG. 3 (annotated) 

182. In one example, to listen to music, ñ[a] user operates the network player 

27 to request the HDD portable player 10 to transmit list information about the held 

music pieces of the HDD portable player 10 [and] the HDD portable player 10 

transmits the list information to the network player 27 through the network 26.ò  Id., 

4:52-56.  After the user selects a song to be played at the network player 27, ñthe 

HDD portable player 10 transmits the corresponding data to the network player 27 

by the stream-delivery.ò  Id., 4:57-66. 

183. The ô101 patent discusses that ñ[t]he HDD portable player 10 

exemplifies the server device for media 40.ò  Id., 6:21-22.  ñThe server device for 
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mediaé is equipped with an internal storage device for storing digital contents.ò  

Id., 6:9-11, 2:45-48. 

184. ñFIG. 5 is a block diagram showing a server device for media 40.  The 

server device for media 40 is equipped with a network storage device 57 for storing 

the digital contents, and, during connection to the network, responds to the data 

transmission request from the network player 56 by stream-delivering the 

corresponding data of the corresponding digital contents from the internal storage 

device 51 to the network player 56.ò  Id., 6:9-16, FIG. 5 (annotated below). 

 

EX1001 (ô101 patent), FIG. 5 (annotated) 
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185. I have annotated the figures of the ô101 patent with colors assigned to 

each of the structures recited in the claims (e.g., blue for network player, yellow for 

network storage device, etc.).  I continue these matching color-mappings in the 

references that I discuss in this Declaration for convenience. 

186. The ô101 patent goes on to describe that ñ[t]he server device for media 

40 has transfer control means 41, list information presentation means 42, search 

means 43, and contents data transmission processing means 44.ò  Id., 6:17-19.  As 

described above, the server device for media includes internal storage for storing 

digital contents, and ñ[t]he transfer control means 41 transfers part of held digital 

contents in the internal storage device to the network storage device 57, which is 

connected to the network 55 and is capable of storing data, and stores the contents 

there.ò  Id., 6:28-31, 6:57-60, 7:4-6.  The server device for mediaôs list information 

presentation means ñresponds to [a] list presentation request for the held digital 

contents of the server device for media 40 issued from the network player 56 by 

transmitting the list informationò to the network player.  Id., 6:31-35.  The list 

information lists the digital contents that are stored in the internal storage of the 

server device for media as well as the digital contents that were transferred to the 

network storage device in a directory having a tree structure.  Id., 6:35-40, 5:47-67, 

8:25-30, 9:4-11, FIG. 4 (reproduced below). 
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EX1001 (ô101 patent), FIG. 4 

187. The ô101 patent describes that ñsearch means 43 responds to [a] data 

transmission request for the held digital contents issued from the network player 56 

by searching for the location where the held digital contents are currently stored [and 

if] the result of search shows the network storage device 57 [are located in the 

network storage device], the contents data transmission processing means 44 makes 

the corresponding data stream-delivered from the network storage device 57 to the 

network player 56.ò  Id., 6:41-48, FIG. 6 (reproduced below). 
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EX1001 (ô101 patent), FIG. 6 

188. The ô101 patent describes that ñ[t]he program according to the present 

invention causes a computer to function as each means of the above-described server 

device for media [and] also causes a computer to execute each step of the above-

described method.ò  Id., 3:5-10. 
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B. Summary of Prosecution History of the ô101 Patent 

189. I have reviewed the file history of the ô101 patent (EX1002).  I 

summarize certain relevant information that I have reviewed pertaining to this file 

history below. 

190. The ô101 patent issued from a U.S. National Stage application, 

Application 12/527,777 (ñthe ô777 applicationò), filed September 2, 2009.  The 

independent claims and various dependent claims were initially rejected as obvious 

over U.S. 2006/0184972 (EX1010, ñRafeyò) in view of U.S. 2007/0238471 

(EX1011, ñBaeò).  Dependent claims 6-7 and 14-15, directed to scenarios in which 

some of the digital contents would be unrecoverable in the event of a network failure, 

were rejected as obvious over Rafey and Bae in further view of U.S. 7,219,129 

(EX1006, ñFiechterò).  EX1002 (ô101 Patent File History), 169-188.  In response, 

Applicant amended the independent claims to specify that ñthe list information 

maintains a tree structure of the digital contents in the internal storage device before 

transferring the digital contents to the network storage deviceò and argued that the 

cited references did not teach this feature.  EX1002 (ô101 Patent File History), 85-

88, 89-92.  Applicant did not include amendments or arguments to overcome the 

rejections of dependent claims 6-7. 

191. In a subsequent Office Action, the independent claims and particular 

dependents were rejected over Rafey, Bae, and U.S. 2008/0104219 (EX1009, 
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ñKageyamaò).  EX1002 (ô101 Patent File History), 62-78.  Although all claims 1-8 

were listed as rejected (Id., 63), no specific rejection of dependent claims 6-7 over 

prior art or otherwise was included in the Office Action.  Id., 62-78.  Applicant 

responded to the rejection by amending the independent claims to incorporate the 

subject matter of claim 6, rewriting claim 7 in independent form, and adding a new 

method claim mirroring rewritten claim 7.  Id., 46-56.  Applicant argued that 

ñalthough the Official Action summary indicates that claims 1-8 stand rejected, 

dependent claims 6 and 7 do not appear to have been rejected based on any prior art 

grounds and instead appear to stand rejected for being dependent upon claim 1, 

which is rejected under §112é it is believed that the subject matter of dependent 

claims 6 and 7 is otherwise in condition for allowance if placed in independent form 

and the Ä112 rejection overcome.ò  Id., 54 (emphasis in original). 

192. The application was allowed with an Examinerôs amendment to move 

subject matter in the preamble of the independent claims into the body of the claims 

to recite ñan internal storage device for storing digital contents, wherein the server 

device for media response to a data transmission requires from a network player  by 

stream-delivering corresponding data in corresponding digital contents from the 

internal storage device to the network player during connection to a networkò and 

ñwherein the server device for media is a media player.ò  Id., 7-19. 
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193. That is, the Office inexplicably omitted a prior art rejection of claims 6 

and 7 in the November 16, 2011 Office Action without previous argument or 

amendment by Applicant relating to those claims.  EX1002 (ô101 Patent File 

History), 62-78.  Applicant then apparently capitalized on the Officeôs omission by 

amending the independent claims to incorporate the subject matter of claim 6, 

rewriting claim 7 as independent and adding a new method claim mirroring claim 7 

to obtain an allowance.  Id., 46-56. 

194. However, the features of dependent claims 6 and 7 were well-known 

by the Critical Date.  For example, the feature of ñsaid transfer control unit does not 

transfer, from the internal storage device to the network storage device, the digital 

contents that cannot be recovered if a network failure occurs during the transferring 

of the digital contents from the internal storage device to the network storage deviceò 

(recited in the ô101 patentôs claims in §I above at element [1b-iii]) is described by 

Lamkin, Fiechter, Ito, and Franke.  Additionally, the feature of ñwherein the digital 

contents that cannot be recovered if a network failure occurs during the transferring 

of the digital contents from the internal storage device to the network storage device 

is transferred after obtaining permission from a userò (recited in the ô101 patentôs 

claims in §I above at element [6b-iii])  is described by Lamkin, Fiechter, and Franke, 

among other references. 
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C. Priority Date of the Challenged Claims 

195. The application that issued as the ô101 patent was filed in the USPTO 

on September 2, 2009 as a U.S. National Stage application under §371 of 

PCT/JP2007/054603, filed March 2, 2007.  EX1001 (ô101 patent), 1. 

196. I have been instructed by counsel to assume, for the purpose of this 

inter partes review proceeding, that the priority date of claims 1-12 of the ô101 patent 

is the March 2, 2007 filing date of the PCT application PCT/JP2007/054603 

(ñCritical Dateò). 

X. SUMMARY OF THE PRIOR ART  

1. Overview of Lamkin (EX1004) 

197. Lamkin describes a ñnetwork media service [for] managing media 

content over a network.ò  EX1004 (Lamkin), [0002].  Lamkin notes that ñplaces of 

business and many homes have more than one computer [which] can be networked 

together to allow the sharing of resources.ò  Id., [0003], FIG. 1 (annotated below). 

198. In Lamkinôs annotated FIG. 1 below, I have annotated structures of the 

Lamkin system in the same colors that I used above in annotating the figures of the 

ô101 patent to highlight similar features and structures.  These color mappings 

continue throughout this Declaration for consistency. 
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EX1004 (Lamkin) , FIG. 1 (annotated). 

199. Lamkinôs annotated FIG. 1 shows a network 120 of shared resources.  

ñThe network allows communication of content, such as multimedia content, 

between components of the network [which includes] a local network 121, and in 

some implementations, a remote network 140.ò  EX1004 (Lamkin), [0049].  ñThe 

local network 121 typically includes one or more local servers, computers or other 

devices 122 and client devices 124-130.ò  Id.  ñThe one or more local servers, 

computers or other control devices 122 provide control over the local network 121 

and/or remote network 140, communicate with the client devices 124-130 and 
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storage or other memory 132 (e.g., database, network attached storage (NAS), and 

other such storage) that store content.ò  Id. 

200. Lamkin discloses or renders obvious each element of claims 1-12, for 

the reasons discussed in the Petition, and as I further explain below.  For ease of 

reference, I provide the following table mapping elements of Lamkinôs disclosed 

system to the major structures of the independent claims of the ô101 patent, along 

with the colors that I use to highlight these features in the Lamkin reference, where 

applicable. 

Claim Term Mapping in Lamkin  

server (purple) Server 122 (also called computer 122) 

internal storage (red) Stored in the server 

network (green) Network 120 (including local network 121 and 

remote network 140) 

network storage (yellow) Local memory 132 and remote storage/database 

146-147 

network player (blue) Portable players / client devices 124-130, 152, 

160, 161 

transfer control unit  Content management service 2640 

list information transmission 

unit 

Content directory service (referred to as CDS) 

search unit Server controls 650 (including server use of 

universal locator by, for example, a content 

search engine) 
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Claim Term Mapping in Lamkin  

digital contents data 

transmission processing unit 

Content management service 2640 / AV 

transport service 2734 

 

201. The mapping, at a high level, is shown in the annotated Lamkin FIG. 1 

below.  I have annotated the figure so that the claim element is in bold and the 

component of Lamkin that maps to the claimed element is listed in parenthesized 

italics below the element.  I have also added the two red boxes labeled as ñInternal 

storage deviceò to the figure below; these boxes do not appear in Lamkinôs figure, 

but as I will explain further below, the existence of internal storage devices for 

storing content in or on computers 122 is described by Lamkin.  See e.g., EX1004 

(Lamkin), [0050], [0052], [0077]-[0078].  Moreover, a POSITA would have known 

that computers have internal memory and storage devices.  See §VIII.A above. 
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EX1004 (Lamkin) , FIG. 1 (annotated) 

2. Overview of Franke (EX1005) 

202. Franke describes ñdata sharing systemséusing a local proxy server to 

process media data for local area users.ò  EX1005 (Franke), [0002].  As illustrated 

below in annotated FIG. 1, the system includes ñLAN users 130-140 é coupled to 

a local proxy server 150 [which] acts as intermediary between central server 110 and 

LAN users 130-140.ò  Id., [0030].  ñCentral server 110 is a computing system that 

can communicate with LAN users 130-140, WAN user 120, local proxy server 150, 

and any other devices connected to WAN 160.ò  Id., [0032].  Frankeôs ñcentral server 

110 can store, manage, and distribute media data and object data in a project database 

to facilitate collaboration between LAN users 130-140 and WAN user 120 on the 

same project.ò  Id., [0033], [0034]. 
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EX1005 (Franke), FIG. 1 (annotated) 

203. Franke describes that ñLAN users 130-140 and WAN user 120 can 

share data by collaborating on a project including project data [which] may comprise 

media data and object data.ò  Id., [0031].  ñLAN users 130-140, when posting media 

data, can store media data on local proxy server 150 [which] can then store the media 

data for the users on central server 110 as media data 180.ò  Id., [0037], [0042].  

Frankeôs ñlocal proxy server 150 can copy or download media data or object being 

stored on central server 110 [such that] LAN users 130-140 can copy project data 

being stored on central server 110 from local proxy server 150, thereby accessing 

project data locally, e.g., on LAN 190.ò  Id., [0042]. 
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204. ñLocal storage 190 may represent a database storage system having one 

or more storage devices, a stand-alone storage device providing shared data access 

for LAN users 130-140, or other appropriate shared storage systems or devices [such 

as] storage devices contained within local proxy server 150.ò  Id., [0045].  Frankeôs 

ñ[l]ocal proxy server 150 includes a server application 175, which can communicate 

with media application 170 to handle requests for media data or object data from 

LAN users 130-140 or store media data or object on central server 110 for the LAN 

users 130-140.ò  Id., [0047].  For example, ñ[p]roxy server application 175 may also 

be used to transfer such data files to LAN users 130-140 or other users [and] can be 

used to identify, organize, and reference data files in local storage 190.ò  Id. 

205. ñTo download project data, LAN users 130-140 and WAN user 120 can 

request project data from central server 110 directly [or] can also request project data 

from local proxy server 150.ò  Id., [0053], [0054].  ñIf  local proxy server 150 does 

not contain the requested project data, local proxy server 150 can request it from 

central server 110 and then distribute it to LAN users 130-140.ò  Id., [0053]. 

206. Franke discloses or renders obvious each element of claims 1-12, as 

described in the Petition and as I further discuss below.  For ease of reference, I 

provide the following table mapping elements of Frankeôs disclosed system to the 

major structures of the independent claims of the ô101 patent, along with the colors 

that I use to highlight these features in the Franke reference, where applicable. 
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Claim Term Mapping in Franke 

server (purple) Proxy server 150 

internal storage (red) Local storage 190 

network (green) WAN 160 and LAN 190 

network storage (yellow) Central server 130 (plus project 

storage 185) 

network player (blue) LAN users 130-140 using media 

application 170 

transfer control unit  Proxy server application 175 

list information transmission unit Proxy server application 175 

search unit Proxy server API and application 175 

digital contents data transmission 

processing unit 

Proxy server application 175 

 

207. The mapping, at a high level, is shown in the below annotated Franke 

FIG. 1.  I have annotated the figure so that the claim element is in bold and the 

component of Franke that maps to the claimed element is listed in italics below. 
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EX1005 (Franke), FIG. 1 (annotated) 

3. Overview of Fiechter (EX1006) 

208. Fiechter describes a browser device ñcapable of transmitting a request 

for information via a wireless communication interface from one or more servers in 

an information network.ò  EX1006 (Fiechter), 3:10-14.  As shown in FIG. 2, 

Fiechterôs network browser system includes a user device such as cellular telephone 

system 220 that receives user commands and transmits the commands to content 

server 210 which executes the command, including providing requested information 

from servers 210, 212, and 214.  Id., 5:46-57, 5:61-64, 7:52-66, FIG. 2 (annotated 

below). 
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EX1006 (Fiechter), FIG. 2 (annotated) 

209. As highlighted in Fiechterôs annotated Figure 2 above, Fiechter 

describes a system in which a network player (cellular telephone, highlighted in 

blue) accesses content stored in network storage (remote servers, highlighted in 

yellow) through an intermediate media server (content server, highlighted in purple).  

Fiechterôs system allows a user to customize a playlist of content that includes 

categories and subcategories.  Id., 6:58-64. 
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210. Fiechter describes that ñmobile audio device 904 includes capability to 

detect and compensate for data transmission errors in wireless communication 

network 906,ò including detection that the device is in an area ñwhere there is a high 

incidence of data loss due to propagation errors.ò  Id., 17:50-59. 

211. ñWhen mobile audio device 904 is likely to experience a data loss rate 

that is higher than a pre-selected value, one of several options may be taken including 

informing the user of the likelihood of errors or gaps in the information, asking the 

user if they would prefer to wait for the information until transmission of the data 

will be more reliable, or buffering a greater than normal amount of information to 

be able to continue undisrupted output until the connection is re-established.ò  Id., 

17:62-18:3, 12:41-45. 

4. Overview of Ito (EX1012) 

212. Ito describes a backup system includes a backup device and a recording 

and playback device which includes storage means and ñcontent transmitting means 

for é transmitting the read out content o[f the storage means] to the backup device.ò  

EX1012 (Ito), [0007], [0001].  Ito describes that, in some cases, content is lost ñdue 

to mishandling or failureò including ña failure of the recording and playback device 

or the network to which the recording and playback device is connected.ò  Id., 

[0008]. 
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213. Ito explains that, in some cases, copy control information related to 

digital content ñindicates that copying is allowed only once (Copy Once).ò  Id., 

[0002].  Ito describes that, for such copy-protected content, if the information 

associated with the content ñindicates that backup is prohibited, [then] the 

transmission is terminated.ò  Id., [0252]; see also id. (ñIf the backup process 

indicates permission to generate backup information corresponding to the encrypted 

content to be backed up, the encrypted content is sent to the backup deviceò). 

XI.  GROUND 1A: LAMKIN RENDERS CLAIMS 1 -12 OBVIOUS 

214. In my opinion, a person of ordinary skill in the art would have found 

claims 1-12 of the ô101 patent to have been obvious based on Lamkin.  In my 

opinion, Lamkin renders each of the limitations of claims 1-12 obvious for at least 

the reasons set forth in the Petition, which I have read and fully endorse.  To 

streamline the analysis in this declaration, I do not repeat all of the reasons stated in 

the Petition as to why a POSITA would have found claims 1-12 obvious based on 

Lamkin.  Nonetheless, by way of example and to highlight certain points, I make the 

following additional observations. 

A. Claim 1 

1. Claim [1pre]: A server device for media, the server 

device for media comprising 

215. To the extent the preamble is limiting, Lamkin discloses [1pre]. 
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216. Lamkin provides a server (ñserver deviceò) for storage and 

management of multimedia content (ñfor mediaò).  See EX1004 (Lamkin), [0241] 

(ñserver 122, such as a media serveréò), [0227] (ñaudio/video (AN)é servers that 

can be referred to as media serversò), [0049].  For example, Lamkinôs Fig. 1 shows 

a computer 122 (annotated in purple in FIG. 1 below). 

 

EX1004 (Lamkin) , FIG. 1 (annotated) 

217. Lamkinôs local server 122 interacts with client devices and local or 

remote storage device to store media content, and is accordingly a server device 

operable on a network.  EX1004 (Lamkin), [0049], [0050], [0002], [0052].  As 

described above, a POSITA would have been familiar with server devices and would 

have understood the operation of such devices as an intermediate (or sometimes 
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called ñproxyò) layer facilitating interactions between client devices and backend 

storage devices, just as Lamkin describes.  See §VIII.D above. 

218. Lamkinôs description of multimedia content including such content 

types as audio and video content is consistent with the ô101 patentôs description of 

the type of media stored and handled by a server device for media, including music 

pieces and images, moving pictures, or videos.  Compare id., [0049] (ñvideo content, 

audio contentò) with EX1001 (ô101 patent), 1:48 (ñmusic pieces held thereinò), 5:19-

21 (ñA content is not limited to a music piece, but can be other contents to be played 

such as pictures including moving picturesò). 

219. In sum, regarding element [1pre], Lamkin discloses ña server device 

[Lamkinôs computer 122] for media [Lamkinôs video/audio content].ò 

220. For similar reasons, to the extent the preamble is limiting, Lamkin also 

discloses claim limitations [6pre], [7pre], and [12pre].  See §I above (Table of 

Claims). 

2. Claim [1a-i]: an internal storage device for storing 

digital contents 

221. Lamkin discloses claim limitation [1a-i]. 

222. For example, Lamkin refers to the storage of content in or on the server 

122 itself, in addition to other storage options outside of the server, indicating that 

the server includes ñan internal storage deviceò to store the content being held in or 

on the server.  See §X.1 above (Lamkin overview); see also EX1004 (Lamkin), 
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[0050] (ñcontent can be received from the client devices and stored in the servers 

122ò)1, [0052] (ñContent can further be stored in a local memory or other storage 

132, and/or be stored on the one or more servers 122ò), [0078] (ñone of the servers 

122 can be designated as a central storage to store contentò), [0077] (ñcontent is 

transferred and/or stored to one or more storage locations for centralization, such as 

on the serverò). 

223. As seen in annotated FIG. 1 below, Lamkin describes computers or 

servers 122 (colored purple) which Lamkin describes as including internal storage 

(boxes added in red). 

 

1 All emphases in this Declaration in bold and/or underline in the grounds is 

mine unless otherwise noted. 
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EX1004 (Lamkin), FIG. 1 (annotated and modified to include internal storage 

device) 

224. As I describe in §VIII.A above, a POSITA would have understood that 

it was well-known that computers (such as server 122) have internal storage 

including RAM (volatile storage) and hard disks (non-volatile storage) for storing 

data and other digital contents. 

225. Other references, including some used during prosecution, confirm this.  

EX1013 (Lambert), [0033] (ñdrives and their associated computer storage mediaé 

provide storage of computer-readable instructions, data structures, program modules 

and other data for the computer 110ò), [0031] (describing that computer storage 

media includes ñvolatile and/or nonvolatile memory such as read only memory 

(ROM) 131 and random access memory (RAM)ò where ñbasic routines that help to 



 

 120 

transfer information between elements within computer 110é is typically stored in 

ROM [and] RAM 132 typically contains data and/or program modulesò); EX1014 

(Dye), [0003] (ñSince their introduction in 1981, the architecture of personal 

computer systems has remained substantially unchanged [and the] current state of 

the art in computer system architectures includes a central processing unit (CPU) 

which coupled to a memory controller interface that in turn couples to a system 

memoryò), [0044]-[0046] (describing that computer system architectures include 

ñprograms and data é generally stored on the hard disk 120ò). 

226. Accordingly, a POSITA, understanding the basic memory structures 

common to computers and servers, would have understood from Lamkinôs 

description of storing data in or on the server that Lamkinôs server includes ñan 

internal storage device for storing digital contentsò as claimed. 

227. In sum, regarding claim limitation [1a-i], Lamkin discloses or renders 

obvious ñan internal storage device [RAM of Lamkinôs server 122] for storing 

[stored on Lamkinôs server 122] digital contents [Lamkinôs audio/video content].ò 

228. For similar reasons, Lamkin also discloses claim limitation [6a-i] and 

corresponding features of claim limitations [7a] and [12a].  See §I above (Table of 

Claims). 
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3. Claim [1a-ii ]: wherein the server device for media 

responds to a data transmission request from a network player by stream-

delivering corresponding data in corresponding digital contents from the 

internal storage device to the network player during connection to a network 

229. Lamkin discloses claim limitation [1a-ii].  

230. Lamkin describes that the ñmedia server stores, retrieves and provides 

media on request.ò  EX1004 (Lamkin), [0241], [0049] (ñnetwork allows 

communication of content, such as multimedia content, between components of the 

networkò), [0013] (describing FIG. 2 as demonstrating the ñpulling of content from 

a media server 22 to a client device or media rendererò), [0058] (describing FIG. 

3 as demonstrating the ñpushing of content between a media server 122 to a client 

device or media renderer 124ò), [0064] (ñContent can be distributed through the 

network 120 é for many reasons, such as é user or client device demandsò), 

[0286], FIGS. 1-3, 27. 

231. As shown in annotated FIG. 1 below, Lamkinôs system includes a 

computer 122 (server device for media, colored purple) connected by a network 140 

(colored green) to players 124-130, 152, and 160 (network players, colored blue). 
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EX1004 (Lamkin), FIG. 1 (annotated) 

232. Lamkin describes both ñpushò and ñpullò schemes for distributing data 

in a system.  EX1004 (Lamkin), [0056]-[0058], FIGS. 2-3 (reproduced below).  For 

example, in ñthe pulling of content from a media server 122 to a client device or 

media renderer 124,ò ña user 224 at the client device 124 is provided a user interface 

that accesses and/or shows content accessibleé through a CDS [content directory 

service] from various devices and/or local content, and allows the user to select the 

content to be pulled to the client device to be accessed and/or recorded.ò  Id., [0056], 

FIG. 2.  ñThe user typically selects and/or sets configuration values, and the selected 

content is pulled over the network 120 to be recorded or burned.ò  Id., [0056], FIG. 3.  

Lamkinôs description of the user selection of content to be pulled from the server 

through a user interface in the pull scheme provides the claimed ñdata transmission 
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request from a network playerò to which the server 122 responds.  Moreover, a 

POSITA would have recognized that push/pull are the same as transmit/receive of 

networked content between clients and servers.  See §VIII.D above. 

 

EX1004, FIGS. 2 and 3 
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233. Lamkin further describes that content is distributed in response to user 

requests in the system (see e.g., EX1004 (Lamkin), [0058], [0078], [0083], [0230]-

[0231], [0241]), and a POSITA would have understood from Lamkinôs disclosure 

that, in a pull scheme, a server transmits content to a client device upon receipt of an 

instruction from the client device to do so.  See e.g., EX1008 (Yuasa), [0111] 

(ñreproduce content upon receipt of a user operationò).  Lamkin thus describes that 

the server (ñserver device for mediaò) receives a user-initiated request for content 

from the client device (ñresponds to a data transmission request from a network 

playerò) and provides requested content (ñdelivering corresponding data in 

corresponding digital contents from the internal storage deviceò) to the user at the 

client device (ñnetwork playerò). 

234. Lamkin describes that the server 122 and client devices (e.g., 124-130, 

152, 160-161) are connected by a network 120 including local network 121 and 

remote network 140.  EX1004 (Lamkin), [0049].  Lamkin describes that the content 

is transmitted from the server to the client device over the network in a pull scheme 

(or a push scheme for that matter).  A POSITA would have understood that because 

Lamkinôs network 120 ñallows communication of contenté between components 

of the network,ò the requested content can only be delivered to the client device 

when the server and the client device are connected to the network (ñdelivering 
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corresponding data in corresponding digital contents from the internal storage device 

to the network player during connection to a networkò).  Id. 

235. A POSITA would have understood from Lamkinôs discussion of 

acceptable types of client devices including ñwireless devices 128ò and acceptable 

communication networks including a ñwireless networkò that Lamkinôs server is 

capable of stream delivery of content to such devices.  EX1004 (Lamkin), [0049], 

[0051], [0174] (ñcontent can be received on a portable device, such as a wireless 

and/or cellular phoneò).  Accordingly, Lamkin describes that the server (ñthe server 

device for mediaò) responds to a user-initiated request (ñresponds to a data 

transmission request from a network playerò) by delivering requested content by real 

time streaming (ñby stream-delivering corresponding data in corresponding digital 

contentsò) from the server to the media renderer (ñfrom the internal storage device 

to the network playerò) both connected within a network (ñduring connection to a 

networkò).  See EX1004 (Lamkin), [0049], [0055]-[0058], [0064], [0160], [0241], 

[0286], [0056]. 

236. In sum, regarding claim limitation [1a-ii], Lamkin discloses ñthe server 

device for media [Lamkinôs computer or server 122] responds to a data transmission 

request from a network player [reproduce content upon receipt of a user operation, 

per Lamkin] by stream-delivering [over Lamkinôs wireless network] corresponding 

data in corresponding digital contents [reproducing selected content, per Lamkin] 
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from the internal storage device [from RAM of Lamkinôs computer or server 122] 

to the network player [Lamkinôs players 124-130, 152, 160-161] during connection 

to a network [distributed through the network 120, per Lamkin].ò 

237. For similar reasons, Lamkin also discloses claim limitation [6a-ii] and 

corresponding features of claim limitations [7a] and [12a].  See §I above (Table of 

Claims). 

4. Claim [1b-i]: a transfer control unit adapted to 

transfer and store part of held digital contents in the internal storage device to 

a network storage device 

238. Lamkin discloses claim limitation [1b-i] . 

239. For example, Lamkin describes that ñcontent management can be 

implemented in part through one or more agents and/or bots from which services are 

requested and the agent performs the taskò of transferring content from the server to 

other memory or remote storage to store.  EX1004 (Lamkin), [0220], [0217]-[0220], 

[0127], [0166], FIG. 26. 

240. Notably, the ô101 patent does not identify particular algorithms or 

software for performing the functions of the ñtransfer control unitò and other claimed 

ñunitsò  and instead labels each óunitô based on its assigned function and describes 

merely that a computer performs the functions based on a program or instructions.  

See EX1001 (ô101 patent), 3:5-9. 
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241. Lamkinôs ñcontent management serviceò performs the same function as 

the claimed ñtransfer control unitò and the implementation of Lamkinôs ñcontent 

management serviceò using agents or bots means that the content management 

service is a software-implemented unitðthe same as the ô101 patentôs ñtransfer 

control unit.ò  Compare EX1004 (Lamkin), [0220] (ñcontent management can be 

implemented in part through one or more agents and/or bots from which services are 

requested and the agent performs the taskò), [0077] (ñcontent is transferred and/or 

stored to one or more storage locations for centralization, such as on the server, 

in the local storage 132, remote storage 146-147, or other such storageò), with 

EX1001 (ô101 patent), 3:5-9 (ñThe program é causes a computer to function as 

each means of the above-described server device for mediaò), 6:28-40 (ñtransfer 

control means 41 transfers part of held digital contents in the internal storage device 

to the network storage device 57ò). 

242. As I described in §VIII.B.1 above, a POSITA would have appreciated 

that an ñagentò or ñbotò is simply a computer-implemented software program to 

automate tasksða way to ñcause[] a computer to functionò in a particular way to 

achieve a task.  EX1001 (ô101 patent), 3:5-9 (ñThe program according to the present 

invention causes a computer to function as each means of the above-described server 

device for mediaò).  Accordingly, a POSITA would have appreciated that Lamkinôs 
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ñcontent management serviceò implemented as an agent or bot is software 

implemented in a computer, just as the ô101 patentôs ñtransfer control unitò must be. 

243. As shown in annotated FIG. 26 below, Lamkin describes a content 

management service 2640 (highlighted in orange) and a related content management 

application 2664.  Lamkinôs content management service 2640 (ñtransfer control 

unitò) and related application 2666 distributes content over the network for storage.  

See EX1004 (Lamkin), [0220] (ñcontent management service 2640 at least in part 

performs active management of the content and/or files on the network, 

distributes content over the network, tracks content on the network, initiates 

archiving of content éò). 
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EX1004 (Lamkin), FIG. 26 (annotated) 

244. As described above, the type of tiered storage architecture described by 

Lamkin (and referred to in the claims of the ô101 patent) was well-known and 

commonly practiced by the Critical Date.  See §VIII.D.1 above.  For example, it was 

a common storage technique for media content for a server device (which might 

itself be a storage device) to receive content and, using software like Lamkinôs 

content management service, to distribute the content to one or more backup devices 

for reasons such as preserving or optimizing space on the server, moving content to 
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where the user is likely to access it, or providing redundant backup copies of content.  

See e.g., EX1008 (Yuasa), [0005] (ñthe receiving apparatus receives and 

accumulates the broadcast contents in a storage medium such as a large-capacity 

hard disc, so that the contents can be displayed or reproduced when requested by the 

userò), [0016] (ña transferring unit for transferring the designated content from the 

first storage medium to the second storage medium before the designated content is 

deletedò). 

245. A POSITA would have understood that Lamkinôs content management 

service transfers content held in the server to storage on the local storage 132, remote 

storage 146-147, or other such storage based on Lamkinôs description of the content 

management service distributing content and initiating archive of content on the 

network.  EX1004 (Lamkin), [0220], [0077], [0141].  As shown below in annotated 

FIG. 1, Lamkinôs system includes computer 122 (server device for media, colored 

purple) coupled to memories 132 in the local network and to databases 146-147 in 

the wide area network (network storage devices, colored yellow). 
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EX1004 (Lamkin) , FIG. 1 (annotated) 

246. For example, Lamkin explicitly states that ñ[t]he management of the 

content can move content from being stored on local client devices 124-130 

and/or servers 122 to local storage devices 132, and/or to remote storage 146-

147.ò  EX1004 (Lamkin), [0141]; see also id., (ñpredictive archiving can copy, move 

or otherwise distribute the content to storage devices for backup, free-up local 

storage space and other such factorsò), [0144], [0146], [0219]-[0220].  Lamkin 

discloses that the content management service (ñtransfer control unitò) transfers at 

least a portion of the contents from the internal storage of the server to other memory 

132 or remote storage 146-147 for storage (ñadapted to transfer and store part of held 

digital contents in the internal storage device to a network storage deviceò).  See 

EX1004 (Lamkin), [0078], [0141]. 
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247. In sum, regarding claim limitation [1b-i], Lamkin discloses ña transfer 

control unit [Lamkinôs content management services] adapted to transfer [move 

content, per Lamkin] and store [store content, per Lamkin] part of held digital 

contents [Lamkinôs content, such as audio/video content] in the internal storage 

device [RAM of Lamkinôs computer or server 122] to a network storage device 

[Lamkinôs local memory 132 or remote database storage 146-147].ò 

248. For similar reasons, Lamkin also discloses claim limitations [6b-i], 

[7b-i] , and [12b-i].  See §I above (Table of Claims). 

5. Claim [1b-ii ]: wherein the network storage device is 

connected to the network and is capable of storing data 

249. Lamkin discloses claim limitation [1b-ii] . 

250. For example, Lamkin describes that local memories 132 are part of the 

local network 121 and the remote memories 142 are part of the remote network 140.  

EX1004 (Lamkin), [0049]. 

251. Lamkin describes that ñ[t]he one or more local servers, computers or 

other control devices 122 provide control over the local network 121 and/or remote 

network 140, communicate with the client devices 124-130 and storage or other 

memory 132 (e.g., database, network attached storage (NAS), and other such 

storage) that store content.ò  Id., [0049], [0051] (ñThe remote network 140 further 

includes one or more servers 142, storage devices or databases 144-145ò), [0052] 
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(ñContent can be retained, recorded and/or stored throughout the local network 121 

(and/or remote network 140).ò), [0069]. 

 

EX1004 (Lamkin), FIG. 1 (annotated) 

252. As shown above in annotated FIG. 1, Lamkinôs other memory 132 or 

remote database storage 146-147 (ñnetwork storage deviceò), colored yellow, are 

accordingly accessible via the network (ñconnected to the networkò) which is 

colored green and includes local network 121 and remote network 140, and able to 

receive and store data (ñcapable of storing dataò) when Lamkinôs content 

management service moves content from the server (ñserver device for mediaò), 

colored purple, for storage on the other memory 132 or remote storage 146-147.  See 

e.g., EX1004 (Lamkin), [0141], [0051]. 
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253. In sum, regarding claim limitation [1b-ii], Lamkin discloses ñthe 

network storage device [Lamkinôs local memory 132 or remote storage 146-147] is 

connected to the network [Lamkinôs network 120] and is capable of storing data [are 

devices that store content, per Lamkin].ò 

254. For similar reasons, Lamkin also discloses claim limitations [6b-ii], 

[7b-ii] , and [12b-ii].   See §I above (Table of Claims). 

6. Claim [1b-iii ]: wherein said transfer control unit does 

not transfer, from the internal storage device to the network storage device, the 

digital contents that cannot be recovered if a network failure occurs during the 

transferring of the digital contents from the internal storage device to the 

network storage device. 

255. Lamkin renders obvious claim limitation [1b-iii] . 

256. Lamkin describes that, in some situations, properties of content selected 

for transfer are relevant to whether the system will transfer the content; these 

properties make the content at risk of being lost or corrupted if a network failure 

occurred during the transfer (ñdigital contents that cannot be recovered if a network 

failure occurs during the transferring of the digital contents from the internal storage 

device to the network storage deviceò).  See §VIII.B.2 above.  In such cases, 

Lamkinôs system does not transfer certain contents because properties of the content 

that increase risk of loss of the content during transferðfor example large file size 

or certain copyright protections associated with the content.  See EX1004 (Lamkin), 

[0074], [0127], [0220]. 
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257. As I explain in §VIII.B.2 above, there are multiple reasons for network 

issues that may lead to loss of data.  Thus, it was conventional for storage and 

transfer systems to include mechanisms to protect against data loss, just as Lamkin 

does. 

258. A POSITA would have understood that, in networking, network 

transmissions (e.g., Lamkinôs content) are commonly broken up into parts to be 

transmitted and reassembled at the destination.  See §VIII.B.2 above; see e.g., 

EX1004 (Lamkin), [0082] (ñthe cache and buffer management additionally or 

alternatively determine when and/or how to transfer content and files based on 

network bandwidth utilization to improve transfer rates, for example, by transferring 

files in off hours or at lower bandwidthsò), [0160] (in a ñProgressiveò download, ña 

file can be segmented into portions or chunks, and HTTP GET is applied one chunk 

at a timeò and ñ[i]n those instances where digital rights management (DRM) is 

applied to some or the entity body of the HTTP GET, some embodiments 

concatenate the collection of entity bodies to restore a full media stream, then 

convert the stream for storingò), [0105].  At least in those instances where 

transmissions are broken up into packets of equal size, the number of packets that 

need to be sent increases with the size of the file or content to be transmitted.  See 

§VIII.B.2 above. 
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259. As illustrated below in annotated FIG. 4, in Lamkinôs system, if the file 

size of the content to be transmitted exceeds a threshold size (see step 430), the 

content is not transferred (bypasses step 446).  EX1004 (Lamkin), [0074] (ñthe 

process continues to é step 430 to determine whether the size or amount of new 

content exceeds a content thresholdé [w]hen step 430 is performed and it is 

determined that the content exceeds the threshold, the process continues to step 

450ò), [0077] (ñIn step 450, a log file, database listing, CDS or other tracking is 

updated identifying the new contentò), FIG. 4 (annotated below). 

 

EX1004 (Lamkin) , FIG. 4 (annotated) 
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260. Accordingly, a POSITA would have understood that digital contents 

that are broken into a high number of chunks for transfer are more likely to be 

unrecoverable if a network failure occurs during the transferring of the digital 

contents from the server to the local/remote storage because the large file takes 

longer to transfer and includes a larger number of segments that are individually 

transferred, and that Lamkin describes not transferring such large files.  See 

§VIII.B.2 above; EX1004 (Lamkin), [0072]-[0077], FIG. 4. 

261. I note that the claims do not require that the unrecoverability of digital 

contents be related to DRM status and none of the claims mention ñDRM.ò  

Nonetheless, I provide an alternative mapping based on Lamkinôs disclosure of not 

transferring content with protected status. 

262. Lamkinôs transfer of content subject to digital rights management 

(ñDRMò) considerations, offers an alternative mapping, including preventing the 

transfer of content that is protected.  EX1004 (Lamkin), [0055], [0067] (ñsome 

content may be content protected and thus unable to be distributed or properly 

distributed without further authorizationò), [0075]-[0076], [0107] (ñWhen it is 

determined that the content is not to be further distributed, the process 720 

terminatesò), [0114], [0117] (ñIn step 828, it is determined whether content is 

protected content [and if] the content is protected, step 830 is entered where it is 
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determined whether the content and/or any license can be transferredò), [0006], 

[0123], [0173], [0237], FIG. 8. 

263. For example, Lamkin describes ñsome protected files are streamed for 

playback and are not allowed to be stored locally for later playback.ò  Id., [0055].  

As I described in §VIII.E.1 above, copy protection schemes were well-known by the 

Critical Date, and were often used to prevent unauthorized transfer of protected 

contents, just as Lamkin describes. 

264. Other references confirm this understanding.  See e.g., EX1016 

(Kawasaki), [0009] (ñif contents are transferred from the storage unit of a PC to the 

content reproducing apparatus such as a portable device as outlined above, then the 

contents not allowed to be reproduced by the content reproducing apparatus under 

copyright will also be transferred to the apparatus for unauthorized reproductionò), 

[0047]-[0049], [0055] (ñthe reproduction of content data is controlled on the basis 

of a source ID assigned uniquely to each of the content data providers involvedò); 

EX1023 (Jaisimha), Abstract (ñThe media player requests the media file from a 

media server [in response to which the] media server transmits the header of the 

media file, and the media player extracts the access code to determine whether the 

media file may be transmitted according to the desired type of transmission.  If so, 

the media server transmits the media file using the desired type of transmission, and 

the media player renders the media data into video, sound or image signalsò). 
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265. Next, Lamkin describes using connectivity tests to monitor network 

connections and report information to the user; Lamkin also discloses a 

configuration wizard that ñcan further indicate a loss of connectivity and reselect a 

wizard to go through the process again.ò  EX1004 (Lamkin), [0240], [0082], [0105], 

[0254], [0290].  A POSITA would have understood Lamkinôs discussion of network 

connection monitoring as an indication that Lamkin is concerned about the effects 

of network failure on transfers within the system and recognized that any network is 

susceptible to failures and the issues that accompany such failures.  See §VIII.B.2 

above. 

266. In sum, regarding claim limitation [1b-iii], Lamkin discloses or renders 

obvious ñsaid transfer control unit [Lamkinôs content management service] does not 

transfer [bypasses transfer step, per Lamkin], from the internal storage device [RAM 

of Lamkinôs computer/server 122] to the network storage device [Lamkinôs local 

memory 132 or remote storage 146-147], the digital contents [Lamkinôs contents 

including audio/video content] that cannot be recovered [Lamkinôs content that has 

too large a file size or is protected] if a network failure [Lamkinôs loss of 

connectivity] occurs during the transferring [during distribution, per Lamkin] of the 

digital contents [Lamkinôs contents including audio/video content] from the internal 

storage device [RAM of Lamkinôs computer/server 122] to the network storage 

device [Lamkinôs local memory 132 or remote storage 146-147].ò 



 

 140 

267. For similar reasons, Lamkin also discloses claim limitation [7b-iii].  See 

§I above (Table of Claims). 

7. Claim [1c-i]: a list information transmission unit 

adapted to respond to a list presentation request for the held digital contents of 

the server device for media from the network player by transmitting list 

information to the network player 

268. Lamkin discloses claim limitation [1c-i].  As an initial matter, a 

POSITA would have known that listing files and transmitting such lists was well 

known in the art and was commonplace by the Critical Date.  See §VIII.C.1 above. 

269. As noted above with regard to the transfer control unit (see §XI.A.4 

above), the ô101 patent does not identify particular algorithms or software for 

performing the functions of the claimed ñunitsò  and instead labels each óunitô based 

on its assigned function and describes merely that a computer performs the functions 

based on a program or instructions.  See EX1001 (ô101 patent), 3:5-9. 

270. Lamkin describes that a content directory service (e.g., a UPnP CDS) 

(ñlist information transmission unitò) identifies a list of available files (ñlist 

informationò) to a user in response to a user request to access a list of available 

content (e.g., accessing a list of available content on a user display) (ñrespond to a 

list presentation request for the held digital contentsò) and provides the list to the 

user device (ñtransmitting list information to the network playerò).  See EX1004 

(Lamkin), [0068] (ñSome embodiments further map the content structure (e.g., 

DVD content structure) into a UPnP CDS, other listing or database so that it 
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can be easily appended and accessed while mountedò), [0077] (ñdatabase listing, 

CDSò), [0054] (ñA database, listing or other methods can be employedé [i]n 

implementations employing UPnP[,] a content directory service (CDS) of a device 

can be used to identify and/or display the available files and/or associated 

metadataò), [0087] (ñThe listing 522 includes a listing of one or more content that 

can potentially be distributed over the local network 121 and/or remote network 

140ò), [0266] (ñThe database can create the structure upon the request of multiple 

clientsò), [0088], [0262], [0296] (ñthe user hasé the option to browse the live server 

as necessaryò), FIGS. 5-6, 8, 27, 31. 

271. A POSITA would have understood that modern file systems include a 

directory to allow a user to understand the contents of a computer and attached 

storage devices and to direct the computer to take actions so that the user can engage 

with the contents.  See §VIII.C.1 above.  A POSITA would have further understood 

that Lamkinôs content directory service provides a directory (e.g., a database or 

listing) of content and software for organizing and displaying the list of contents to 

the user.  See EX1004 (Lamkin), [0054]; see also §VIII.E.2 above. 

272. Lamkin describes user interaction with the interface, including the 

ability to select content, stating that ñ[t]he user interface 520 can include a listing of 

content 522 and optional commands 524 that are selectable by the user.ò  Id., [0087].  

A user accessing the listing of content or the media inbox is shown in annotated 
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FIG. 6 below: this is a user request to view the listing (ñrespond to a list presentation 

request for the held digital contents of the server device for media from the network 

playerò). 

 

EX1004 (Lamkin), FIG. 6 (annotated) 

273. A POSITA would have understood that the user can navigate through 

the contents listed in the display (e.g., of Lamkinôs FIG. 6) by selecting folders along 

the left-hand side of the user interface (annotated in Lamkinôs FIG. 6 above with red 

box and text) or using search functions at the top of the user interface (also annotated 

in Lamkinôs FIG. 6 above with red box and text), and that different views of the 
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contents held by the server are available depending on the userôs selection.  Id., 

[0095]-[0097]. 

274. In sum, regarding claim limitation [1c-i], Lamkin discloses ña list 

information transmission unit [Lamkinôs content directory service] adapted to 

respond to a list presentation request [user request to view a listing of content, per 

Lamkin] for the held digital contents of the server device for media [content 

accessible by computer 122, per Lamkin] from the network player [Lamkinôs user 

interface of the player] by transmitting [displaying on the user interface, per Lamkin] 

list information [Lamkinôs listing of content] to the network player [Lamkinôs 

players 124-130, 152, 160-161].ò 

275. For similar reasons, Lamkin also discloses claim limitations [6c-i], 

[7c-i] , and [12c-i].  See §I above (Table of Claims). 

8. Claim [1c-ii ]: wherein the list information lists the 

digital contents left in the internal storage device and the digital contents 

transferred from the internal storage device to the network storage device and 

stored in the network storage device 

276. Lamkin discloses claim limitation [1c-ii] . 

277. Lamkin describes that the content directory service (ñlist information 

transmission unitò) provides a list (ñlist informationò) that includes content stored in 

various devices, including within the server 122 (ñdigital contents left in the internal 

storage deviceò) and content stored in local or remote storage (ñdigital contents 
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transferred from the internal storage device to the network storage device and stored 

in the network storage deviceò).  EX1004 (Lamkin), [0303], [0068], [0087]. 

278. Lamkinôs ñlisting 522 includes a listing of one or more content that can 

potentially be distributed over the local network 121 and/or remote network 140.ò  

EX1004 (Lamkin), [0087], [0113] (ñThe listing can be a centralized listing, one or 

more CDSs, one or more device listings, listings accessed over the remote network 

142, and/or other such listingsò), [0204]-[0205], [0266]-[0268].  A POSITA would 

have understood from Lamkinôs disclosure that the aggregated database provides to 

the user a single list that includes available content that remains stored in the server 

122 and content that is stored in other memories and remote servers, because 

Lamkinôs database is the aggregate of all available content. 

279. Other references confirm this understanding.  See e.g., EX1025 (Van 

Den Heuvel), [0044] (explaining that a ñCDS provides a uniform mechanism for 

allowing devices implementing a control point to browse and search the content in 

the home network and to obtain detailed information about individual content 

objectsò).  It would appear to the user of Lamkinôs system as if all content were 

centrally held from the list, regardless of where the content were actually stored. 

280. In sum, regarding claim limitation [1c-ii], Lamkin discloses ñthe list 

information [Lamkinôs listing of content] lists the digital contents [Lamkinôs 

contents] left in [stored on, per Lamkin] the internal storage device [RAM of 
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Lamkinôs computer 122] and the digital contents [Lamkinôs contents] transferred 

from [moved from, per Lamkin] the internal storage device [RAM of Lamkinôs 

computer 122] to the network storage device [Lamkinôs memory 132 or remote 

storage 146-147] and stored in [stored in, per Lamkin] the network storage device 

[Lamkinôs memory 132 or remote storage 146-147].ò 

281. For similar reasons, Lamkin also discloses claim limitation [6c-ii], 

[7c-ii] and [12c-ii].  See §I above (Table of Claims). 

9. Claim [1c-iii ]: wherein the list information maintains a 

tree structure of the digital contents in the internal storage device before 

transferring the digital contents to the network storage device. 

282. Lamkin discloses claim limitation [1c-iii] . 

283. As an initial matter, a POSITA would have known that file tree 

structures and hierarchical file systems were well known in the art and 

commonplace.  See §VIII.C.1 above. 

284. Lamkin describes that the content directory service (ñlist information 

transmission unitò) provides a content directory list (ñlist informationò) arranged in 

a hierarchical structure of folders (ñmaintains a tree structureò) that list content 

accessible by the server regardless of where the content is currently stored in the 

network (ñof the digital contents in the internal storage device before transferring 

the digital contents to the network storage deviceò).  EX1004 (Lamkin), [0264], 

[0232]. 
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285. For example, Lamkin discloses that content can be listed in the content 

directory according to ñsimple naming structures, for example, of óMy 

Pictures\Year\Month\Day\ Picture Time.<format>ô [using an] automated media 

management systemò (EX1004 (Lamkin), [0071]) and that the listing of content can 

be displayed on a user interface.  EX1004 (Lamkin), [0087], [0088] (ñThe content 

can be listed by date added to the network or altered, alphabetically by title or 

identification, by source, content type and/or other such organization [and] the user 

can alter or select how the content is listed and organizedò).  A POSITA would have 

understood that this naming structure is similar to a file pathname indicating where 

in a tree structured hierarchy that content is located.  See §VIII.C.1 above.  A similar 

tree structure is shown below in Lamkinôs annotated FIG. 6. 
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EX1004 (Lamkin), FIG. 6 (annotated, inset added) 

286. As I described in §VIII.C.1 above, hierarchical file systemsðincluding 

ñtree structuresòðwere well-known and conventional by the Critical Date.  See also, 

e.g., EX1009 (Kageyama), [0084] (ña tree structure containing a plurality of 

containers arranged in hierarchical levelsé [t]he tree structureé has a óROOTô 

container that forms a first level [below which] a plurality of containers are 

arrangedò). 

287. A POSITA would have further understood that Lamkinôs description of 

the CDS describes a hierarchy directory systems using nested containers (e.g., 
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folders), as shown in FIG. 6 (annotated above), as a content directory having a tree 

structure (ñmaintains a tree structure of the digital contentsò).  See §VIII.C.1 above; 

see also EX1004 (Lamkin), [0264] (ñtree structureò), [0265]-[0272]; EX1009 

(Kageyama), [0009] (ñThe content management server includes a storage unit 

configured to store meta data of the content items, a tree structure generating unit 

configured to generate a tree structure including a plurality of containers arranged in 

hierarchical levels, each container having an identifier representing a type of content 

assigned theretoò), [0105]-[0109], FIGS. 4A-C, 6-7. 

 

EX1004 (Lamkin), FIG. 4 (annotated) 

288. As depicted in Lamkinôs annotated FIG. 4 above, content added to the 

system is logged in the database regardless of whether it is stored in the server or is 
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transferred from the server for storage elsewhere.  EX1004 (Lamkin), [0077], 

[0124]. 

289. In sum, regarding claim limitation [1c-iii], Lamkin discloses ñthe list 

information [Lamkinôs listing of content] maintains a tree structure [forms a tree 

structure, per Lamkin] of the digital contents [Lamkinôs content such as media files] 

in the internal storage device [RAM of Lamkinôs computer or server 122] before 

transferring [moving, per Lamkin] the digital contents [Lamkinôs content such as 

media files] to the network storage device [Lamkinôs memory 132 or remote storage 

146-147].ò 

290. For similar reasons, Lamkin also discloses claim limitations [6c-iii], 

[7c-iii] , and [12c-iii].  See §I above (Table of Claims). 

10. Claim [1d]: a search unit adapted to respond to a data 

transmission request for the held digital contents from the network player by 

searching for a location where the held digital contents are currently stored 

291. Lamkin discloses claim limitation [1d]. 

292. The ô101 patent does not identify particular algorithms or software for 

performing the functions of the claimed ñunitsò  and instead labels each óunitô based 

on its assigned function and describes merely that a computer performs the functions 

based on a program or instructions.  See EX1001 (ô101 patent), 3:5-9. 

293. Lamkin describes that a user is able to search available content 

including using ñcontrols 650,ò shown in orange in annotated FIG. 6 below, and that 
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the server uses a universal locator to identify a location of requested content.  

EX1004 (Lamkin), [0097, [0131], FIGS. 6, 28.  As a POSITA would have 

understood, controls are typically a name used for computer-implemented software 

that allows a computer to perform tasks or functions, such as searching within a 

server database to identify a location of a resource or content.  See §VIII.A above; 

see e.g., EX1001 (ô101 patent), 3:5-9, 6:41-48.  In this case, Lamkinôs controls allow 

the server to search within the content database provided by the server, and locating 

content selected by the user with the universal locator.  EX1004 (Lamkin), [0131]. 
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EX1004 (Lamkin), FIG. 6 (annotated) 

294. As illustrated in Lamkinôs annotated FIG. 6 above, the controls 650 

include buttons allowing a user to perform a search or to search by navigating 

through folders.  See id., FIG. 6.  A POSITA would have understood from Lamkinôs 

disclosure that the controls 650, though labeled in the user interface of FIG. 6, allow 

for content to be searched within the server database (not just on the user interface).  

See id., [0097] (ñThe controls 650 can allow the user to perform searches for content, 

navigation through other folders and/or storage systems and other such controlsò). 
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295. Indeed, Lamkin describes that a ñuser hasé the option to browse the 

live server as necessary.ò  Id., [0296].  A POSITA would have appreciated that it 

was typical for controls such as Lamkin describes to perform a search for a location 

of selected content, because such search methodology was well-known and 

conventional.  See §VIII.C above; see also e.g., EX1024 (Belknap), 6:64-7:4 (ñAfter 

receiving the request to retrieve é the media object, the object server 220 will 

identify whether the media object is located locally within the object store 222 or at 

a remote location within the media archive 140 or one of the media servers 130ò). 

296. Because the user of Lamkinôs system can select content without 

knowing where the content is located, a POSITA would have understood that it is 

common sense that the server includes software to identify the location of the 

selected content so that it can be delivered to the user.  See §§VIII.A ïVIII.B above.  

Lamkin clearly describes that the content selected by the user from the aggregate 

view (including all content regardless of storage location) is located in a network-

connected storage so that it can be provided to the user, and is located by using a 

universal locator associated with content.  See EX1004 (Lamkin), [0131].  For 

example, Lamkin describes that ñsome metadata can include a universal locator 

and/or a universal locator can be generated and added to the content [and the] 

universal locator can be utilized in the aggregate view to, in part, access and/or locate 

content, as well as building collections.ò  Id.  ñWhen a user attempts to access 
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content through the aggregate view, the universal locator can be utilized to direct the 

user to and/or retrieve the content.ò  Id. 

297. To provide additional explanation of how content is located in the 

network, Lamkin incorporates by reference another patent publication listing 

Lamkin as an inventor (EX1015; Lamkin publication incorporated by reference in 

Lamkin Patent, referred to herein as ñLamkin2ò) which further describes ñ[t]he use 

of metadata and/or the universal location.ò  See EX1004 (Lamkin), [0131].  For 

example, Lamkin2 describes a content search engine which ñsearches various 

levels for content, for example, local storage, removable storage, trusted peer 

network, and general Internet access.ò  EX1015 (Lamkin2), [0201].  This is likely 

similar to how Lamkinôs server would operate to use the universal locator for 

locating content in networked storage.  Whether accomplished by a content search 

engine or controls using software (ñsearch unitò), Lamkin describes that after a user 

has selected content, ñdesired content is searched for and located.ò  EX1004 

(Lamkin), [0236]. 

298. In sum, regarding claim limitation [1d], Lamkin discloses ña search 

unit [controls using Lamkinôs universal locator] adapted to respond to a data 

transmission request [a user attempt to access content, per Lamkin] for the held 

digital contents [Lamkinôs content stored in the network] from the network player 

[Lamkinôs players 124-130, 152, 160-161] by searching [utilizes Lamkinôs universal 
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locator] for a location [to identify the device, per Lamkin] where the held digital 

contents [Lamkinôs content stored in the network] are currently stored [where the 

content is located, per Lamkin].ò 

299. For similar reasons, Lamkin also discloses claim limitations [6d], [7d], 

and [12d].  See §I above (Table of Claims). 

11. Claim [1e]: a digital contents data transmission 

processing unit adapted to allow the corresponding data in held digital contents 

to be stream-delivered from the network storage device to the network player, 

if the result of search shows the network storage device 

300. Lamkin discloses claim limitation [1e]. 

301. The ô101 patent does not identify particular algorithms or software for 

performing the functions of the claimed ñunitsò  and instead labels each óunitô based 

on its assigned function and describes merely that a computer performs the functions 

based on a program or instructions.  See EX1001 (ô101 patent), 3:5-9. 

302. Lamkin describes an AV (audio/video) transport service (ña digital 

contents data transmission processing unitò) that controls the transfer of the content 

once it has been locatedðin the server or in local/remote storage.  EX1004 

(Lamkin), [0087], [0235]-[0236].  Thus, if the search described in element [1d] (see 

§XI.A.10 above) for a location of desired content shows the content to be located in 

the local memory 132 or remote database 146-147 (ñif the result of search shows the 

network storage deviceò), the content in Lamkin is delivered to the user device by 

streaming (ñallow the corresponding data in held digital contents to be stream-



 

 155 

delivered from the network storage device to the network playerò).  EX1004 

(Lamkin), [0160] (ñreal time streaming protocol (RTSP) streamingò), [0128], 

[0220], [0231] (ñCommunication between the server and the client device is over an 

in-band communication link 2724ò), [0241]. 

303. Lamkinôs ñAV transport serviceò performs the same function as the 

claimed ñdigital contents data transmission processing unit,ò and is instantiated as 

an AV transport algorithm, which a POSITA would have understood is computer-

implemented software for performing a transport task.  EX1004 (Lamkin), [0236] 

(ña control algorithm 2820 for an AV architectureò).  A POSITA would have 

understood that an algorithm is a way to ñcause[] a computer to functionò in a 

particular way to achieve a task.  EX1001 (ô101 patent), 3:5-9.  Indeed, an 

ñalgorithmò is ñ[a] finite sequence of steps for solving a logical or mathematical 

problem or performing a task.ò  EX1017 (Microsoft Computer Dictionary), 5. 

304. Accordingly, a POSITA would have appreciated that Lamkinôs ñAV 

transport,ò implemented as an algorithm, is software implemented in a computer, 

just as the ô101 patentôs ñdigital contents data transmission processing unitò must 

be.  Lamkinôs AV transport service uses the control algorithm to perform functions 

including transferring content between devices.  EX1004 (Lamkin), [0236]. 
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EX1004 (Lamkin), FIG. 1 (annotated) 

305. As illustrated above in Lamkinôs annotated FIG. 1, Lamkinôs 

computer/server 122 (colored purple) is connected via the network 120 (colored 

green) to both players 124-130, 152 and 160 (colored blue) and to local memory 132 

and remote storage 146-147 (colored yellow).  EX1004 (Lamkin), FIG. 1 (annotated 

above).  Lamkin is clear that ñthe AV transport service 2734 initiates and controls 

the transfer of the located content using the negotiated transfer protocol.ò  EX1004 

(Lamkin), [0236], [0235] (ñThe AV transport service 2734 and 2744 enable 

control over the transport of audio, video and/or other content streamsò).  

Lamkinôs AV transport service allows the computer 122 (purple) to transfer desired 

content from storage locations (local memory/remote storage or storage on the 

computer 122) on the network (green) to the players (blue). 
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306. In sum, regarding claim limitation [1e], Lamkin discloses ña digital 

contents data transmission processing unit [Lamkinôs AV transport service] adapted 

to allow [initiates and controls, per Lamkin] the corresponding data [Lamkinôs 

content such as media files] in held digital contents [Lamkinôs content accessible by 

computer 122] to be stream-delivered [streams, per Lamkin] from the network 

storage device [Lamkinôs memory 132 or remote storage 146-147] to the network 

player [Lamkinôs players 124-130, 152, 160-161], if the result of search [controls 

use of universal locator associated with requested content, per Lamkin] shows the 

network storage device [Lamkinôs content located in the memory 132 or remote 

storage 146-147].ò 

307. For similar reasons, Lamkin also discloses claim limitations [6e], [7e], 

and [12e].  See §I above (Table of Claims). 

12. Claim [1f]: wherein the server device for media is a 

media player. 

308. Lamkin discloses claim limitation [1f]. 

309. Lamkin describes that the server 122 can be a computer, CD player or 

DVD player.  EX1004 (Lamkin), [0241] (ñPotential servers include computers, 

DVD players, CD players, and other such relevant devicesò).  A POSITA would 

have understood these types of devices to be media players because they include 

input/output devices that allow them to play media.  Moreover, Lamkin describes 

that audio playback systems, video playback systems and portable media players can 
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include compact disc (CD) players and DVD players.  See EX1004 (Lamkin), [0049] 

(ñthe client devices can include one or more computers, televisions, audio playback 

systems (e.g., a compact disc (CD) player, MP3 players, and the like), video 

playback systems (e.g., a digital versatile disc (DVD) player), portable media players 

127 (e.g., an MP3 player, a portable DVD player, and other such devices)ò) 

310. As I describe in §VIII.A above, there are various characteristics 

common to computers, including having input/output devices like displays or 

speakers that enable a user to interact with the computer and play multimedia 

content.  Lamkinôs disclosure of the server 122 including devices like computers, 

DVD players, and CD players is consistent with the ô101 patentôs description of an 

HDD portable player (which it describes as an example server device for media) 

allowing a user to ñlisten[] to the held music pieces of the HDD portable player 10 

through the headphones 12.ò  EX1001 (ô101 patent), 4:32-34. 

311. For example, Lamkin describes that ñ[s]ince playback is currently for 

media and/or content types that are supported by the client devices, some 

embodiments have the server and/or computer 122 playback the contentò as a 

mechanism for handling DRM issues at the server device rather than at a client 

device.  EX1004 (Lamkin), [0281]. 
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312. In sum, regarding claim limitation [1f], Lamkin discloses or renders 

obvious that ñthe server device for media [Lamkinôs computer/server 122] is a media 

player [Lamkinôs DVD/CD player].ò 

313. For similar reasons, Lamkin also discloses claim limitations [6f], [7f], 

and [12f].  See §I above (Table of Claims). 

B. Claim 6 

314. As shown in §I above (Table of Claims), the claim 6 elements [6pre]-

[6b-ii] , and [6c-i] -[6f] are the same as elements [1pre]-[1b-ii] and [1c-i] -[1f].  

Accordingly, to the extent the preamble is limiting, Lamkin discloses the limitations 

of [6pre]-[6b-ii] and [6c-i] -[6f]  for the same reasons explained above with regard to 

the corresponding elements of claim 1, and I do not repeat the analysis here.  See 

§XI.A above. 

1. Claim [6b-iii ]: wherein the digital contents that cannot 

be recovered if a network failure occurs during the transferring of the digital 

contents from the internal storage device to the network storage device is 

transferred after obtaining permission from a user 

315. Lamkin renders obvious claim limitation [6b-iii] . 

316. Lamkin describes that protected content that cannot be transferred and 

accessed by a user without demonstration of further rights (ñthe digital contents that 

cannot be recovered if a network failure occurs during the transferring of the digital 

contentsò) are only transferred from the server 122 to the other memory 132 or 

remote storage 146-147 after authorization or other demonstration by the user that 
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the appropriate rights are possessed for the transfer (ñfrom the internal storage device 

to the network storage device is transferred after obtaining permission from a userò).  

EX1004 (Lamkin), [0253]-[0254], [0292]-[0293], [0316]. 

317. As I explain in §VIII.B.2 above, there are many reasons for network 

issues that may lead to loss of data, and it was conventional for storage and transfer 

systems to include mechanismsðand in some cases, multiple mechanismsðto 

protect against data loss, just as Lamkin does. 

318. Lamkin describes that when the system experiences connectivity or 

network issues, ñ[s]ome embodiments further implement warnings [to] be presented 

to define what the system is waiting for after a predefined time (e.g., 5 seconds) 

allowing the user to make an informed decision to continue to wait or to cancel the 

current operation.ò  EX1004 (Lamkin), [0253], see also [0292].  In particular, ñ[i]n 

handling loss of connectivity, some embodiments further provide a visual indication 

when a client device has been lost, while being robust enough to avoid hanging the 

user interface when connectivity has been lost [and in some cases a] network device 

status/control panel can be presented.ò  Id., [0254], see also [0293].  In these 

situations, Lamkin describes that the user is presented with relevant information 

related to a network issue interfering with transfer of content or another operation, 

and is further presented with options to allow the user to decide how or whether to 

proceed with the operation. 
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319. A POSITA would have understood that it was well-known and 

conventional to present a user with an option to provide instructions to the system if 

a failure had occurred or was likely to occur.  See e.g., EX1007 (Marotta), [0481]-

[0482], [0691]-[0710], FIGS. 20, 41.  In some situations, Lamkin also describes that 

the user will be prompted to provide additional information in addition to the 

selection of whether to proceed described above.  See EX1004 (Lamkin), [0316] 

(ñthe agent interfaceé manages the backup/archiving, and initiates requests or 

informs the user when additional information is neededò). 

320. As I described in §VIII.E.1 above, content that is copyright protected 

or subject to other digital rights protections is often prevented from being transferred 

unless there is some identifier that shows that the transfer is legitimate and within 

the rights or licenses of the user making the transfer.  For example, content subject 

to copyright may require the presence of a certificate or encryption key in order to 

transfer the content. 

321. A POSITA would have understood, based on Lamkinôs disclosure, that 

requiring authorization prior to transferring content that could not be successfully 

transferred or accessed upon transfer without authorization provides the claimed 

ñdigital contents é transferred after obtaining permission from a userò because, 

were the content to be transferred without authorization, it would not be readable by 

a client device (in the event of network failure or otherwise) and the protected 
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content is thus an example of ñdigital contents that cannot be recovered if a network 

failure occurs during the transferring of the digital contents from the internal storage 

device to the network storage device.ò  For example, Lamkin describes a situation 

in which  ña user obtains the necessary rights to that content (for personal use and 

some specific number of copies/backups)ò which a POSITA would have understood 

indicates that in Lamkinôs system, protected content is only transferred when a user 

has provided authentication or otherwise demonstrated that the appropriate licenses 

and rights have been purchased to do so, as was conventional by the Critical Date.  

EX1004 (Lamkin), [0318]; see also §VIII.E.1 above. 

322. In sum, regarding claim limitation [6b-iii], Lamkin discloses ñthe 

digital contents [Lamkinôs contents including audio/video content] that cannot be 

recovered [content that is protected, per Lamkin] if a network failure [Lamkinôs loss 

of connectivity] occurs during the transferring [during distribution, per Lamkin] of 

the digital contents [Lamkinôs contents including audio/video content] from the 

internal storage device [RAM of Lamkinôs computer/server 122] to the network 

storage device [Lamkinôs local memory 132 or remote storage 146-147] is 

transferred [backed up or archived, per Lamkin] after obtaining permission from a 

user [authentication from the user is received, per Lamkin].ò 

323. For similar reasons, Lamkin renders obvious claim limitation [12b-iii].   

See §I above (Table of Claims). 
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C. Dependent Claims 2-5 and 8-11 

1. Claim 2: The server device for media according to 

claim 1, wherein said digital contents data transmission processing unit causes 

the network storage device to transmit the corresponding data to the server 

device for media, and then transmits the corresponding data received from the 

network storage device from the server device for media to the network player 

324. Lamkin discloses claim [2]. 

325. As an initial matter, this claim describes a standard caching technique, 

where data is retrieved from a backend device (network storage device), through an 

intermediary, proxy, or cache device (server device for media), and then to its final 

decisional for consumption by users/applications (network player).  See §VIII.F 

above. 

326. Lamkin describes that when the content requested by the user is stored 

in remote storage, the content is first transferred to the server (ñcauses the network 

storage device to transmit the corresponding data to the server device for mediaò) 

before the server distributes the content to the client device (ñthen transmits the 

corresponding data received from the network storage device from the server device 

for media to the network playerò).  EX1004 (Lamkin), [0049]-[0052], [0078]-

[0079], [0241].  In the below annotated Lamkin FIG. 1, local memory 132 and 

remote storage 146-147 are colored yellow (ñnetwork storage devicesò), computer 

122 is colored purple (ñserver device for mediaò), and players 124-130, 152, and 

160-161 are colored blue (ñnetwork playersò).  As also shown in annotated FIG. 1 
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in the dotted red box, in some cases, Lamkinôs local memory 132 (yellow, ñnetwork 

storage deviceò) provides content stored in the local memory to the computer 122 

(purple, ñserver device for mediaò) before the computer 122 transmits the content to 

the player 130 (blue; ñnetwork playerò). 

 

EX1004 (Lamkin), FIG. 1 (annotated to show indirect data path) 

327. Lamkin describes ñ[t]he one or more servers or controllers 122 

distribute, receive, control, update, provide and/or coordinate access to content 

[such that the] client devices receive and/or access some content through the 

servers 122.ò  Id., [0050]; see also id., [0241] (ñA media server stores, retrieves 

and provides media on requestò).  Lamkinôs description of the server 

ñcoordinat[ing] access to contentò so that ñclient devices receiveé some content 

through the servers 122ò indicates that the server acts as a proxy server in at least 
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some circumstances, requesting and receiving desired content from the local/remote 

storage before transmitting the content to the user.  Id., [0050]; see §VIII.D.1 above 

(explaining the function of a proxy server). 

328. In sum, regarding claim [2], Lamkin discloses that ñsaid digital 

contents data transmission processing unit [Lamkinôs AV transport service of the 

computer/server 122] causes the network storage device [Lamkinôs memory 132 or 

remote storage 146-147] to transmit [provide, per Lamkin] the corresponding data 

[Lamkinôs content such as media files] to the server device for media [Lamkinôs 

computer or server 122], and then transmits [transmits, per Lamkin] the 

corresponding data [Lamkinôs content such as media files] received from the 

network storage device [Lamkinôs memory 132 or remote storage 146-147] from the 

server device for media [Lamkinôs computer or server 122] to the network player 

[Lamkinôs players 124-130, 152, 160-161].ò 

329. For similar reasons, Lamkin discloses claim [8].  See §I above (Table 

of Claims). 

2. Claim 3: The server device for media according to 

claim 1, wherein said digital contents data transmission processing unit 

transmits the corresponding data and information for identifying the network 

storage device to the network player, and causes the network storage device to 

directly transmit the corresponding data to the network player 

330. Lamkin discloses and/or suggests claim [3]. 
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331. As an initial matter, this claim describes an obvious ideaðthat to be 

able to retrieve data from some remote location, you have to identify that location.  

All network storage systems, whether client-server ones or more complex distributed 

storage systems, have to identify the location of each data item before transmitting 

it anywhere.  Moreover, a POSITA would have understood that directly transmitting 

a piece of data, without going through an intermediary (e.g., a proxy or cache 

device), is more efficient network-wise.  See §VIII.D above. 

332. Lamkin describes that during display of the content list by the CDS, the 

list of available contents and location of the contents are transmitted to the media 

renderer for display on the user interface (ñtransmits the corresponding data and 

information for identifying the network storage device to the network playerò), and 

further that the server then causes the local/remote storage to transmit the selected 

data to the media renderer (ñcauses the network storage device to directly transmit 

the corresponding data to the network playerò).  EX1004 (Lamkin), [0286]; [0205] 

(ñThe content user interface can list or identify content available through the 

network, and in some embodiments, further identify the device on which content 

is storedò), [0113] (ñThe listing can be a centralized listing, one or more CDSs, one 

or more device listings, listings accessed over the remote network 142, and/or other 

such listingsò), [0204] (ñThe content user interface displays at least some of the 
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available content accessible over the local and/or extended networks, and in some 

implementations provides an aggregated view of the content over the network 121ò). 

333. Lamkin describes that digital content can be transferred to a user device 

from either the server or from the local/remote storage, and further that in some cases 

the content is transferred from local/remote storage through the server to the user 

device.  EX1004 (Lamkin), [0286], [0241].  This description is consistent with the 

ô101 patentôs description of permitting direct (network storage device to network 

player) or indirect (network storage device to server device for media to network 

player) transmission of content.  EX1001 (ô101 patent), 7:50-65.  In the below 

annotated Lamkin FIG. 1, local memory 132 and remote storage 146-147 are colored 

yellow (ñnetwork storage devicesò), computer 122 is colored purple (ñserver device 

for mediaò), and players 124-130, 152, and 160-161 are colored blue (ñnetwork 

playersò).  As further shown in annotated FIG. 1 in the dotted red box, in some cases, 

the local memory 132 (yellow, ñnetwork storage deviceò) provides content directly 

to the player 130 (blue, ñnetwork playerò). 
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EX1004 (Lamkin), FIG. 1 (annotated to show direct data path) 

334. Although Lamkinôs CDS provides the list of contents and their 

locations to the user, a POSITA would have understood that it would have been 

simple to program Lamkinôs ñAV transport serviceò instantiated as an AV transport 

algorithm to present the data along with location information to the media renderer 

(especially given that networked storage systems already have to know the location 

of each item, as I discuss in §VIII.D above).  This alteration would have been well 

within the level of skill of a POSITAðmerely returning an additional small piece of 

location information the server already has, along with the data itselfðand would 

not have interfered with the function of Lamkinôs AV transport service, CDS or 

server generally. 
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335. Alternatively, Lamkinôs CDS and AV transport service are both parts 

of the server which function to provide content and location to a user and to prompt 

the transmission of content from the local/remote storage to the user.  The ô101 

patent is not specific about particular algorithms or software that perform the 

claimed function and merely describes that ñ[t]he program according to the present 

invention causes a computer to function as each means of the above-described server 

device for media.ò  To the extent that the ô101 patent does not require a single 

algorithm or software component to perform all tasks of the claimed ñdigital contents 

data transmission processing unitò Lamkinôs CDS and AV transport service meet 

this limitation as taught by the ô101 patent.  EX1001 (ô101 patent), 3:5-9.  Lamkinôs 

CDS provides the list of contents and their locations to the user, while Lamkinôs AV 

transport provides the contents themselves to the user device.  EX1004 (Lamkin), 

[0113], [0204]-[0205], [0241], [0286]. 

336. In sum, regarding claim [3], Lamkin discloses and/or suggests that 

ñsaid digital contents data transmission processing unit [Lamkinôs AV transport 

service (or alternatively Lamkinôs AV transport service and CDS) of Lamkinôs 

computer/server 122] transmits [provides, per Lamkin] the corresponding data 

[Lamkinôs content such as media files] and information for identifying the network 

storage device [Lamkinôs universal locator indicating content is stored in Lamkinôs 

memory 132 or remote storage 146-147] to the network player [Lamkinôs players 
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124-130, 152, 160-161], and causes the network storage device [Lamkinôs memory 

132 or remote storage 146-147] to directly transmit [deliver, per Lamkin] the 

corresponding data [Lamkinôs content such as media files] to the network player 

[Lamkinôs players 124-130, 152, 160-161].ò 

337. For similar reasons, Lamkin discloses claim [9].  See §I above (Table 

of Claims). 

3. Claim 4: The server device for media according to 

claim 1, further comprising a return control unit adapted to cause the digital 

contents corresponding to a predetermined condition among the digital 

contents which have been transferred to the network storage device to be 

returned from the network storage device to the internal storage device 

338. Lamkin discloses claim [4]. 

339. As an initial matter, a POSITA would have understood that computers 

have internal storage devices, as I describe in §VIII.A above.  Moreover, this claim 

describes nothing more than transmitting cached data back to its source or migrating 

data to make some room.  See §VIII.D.1 above. 

340. Lamkin describes transferring content between storage devices using 

the AV transport based on predicted use or in response to a user request for the 

content would thus result in content predicted to be used or selected for use (ñthe 

digital contents corresponding to a predetermined conditionò) being moved from 

local memory or remote storage to the server (ñamong the digital contents which 

have been transferred to the network storage device to be returned from the network 
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storage device to the internal storage deviceò) based on the predetermined condition 

of being predicted to be accessed by the user or actually being selected for access by 

a user (ñcorresponding to a predetermined conditionò). 

341. In the below annotated Lamkin FIG. 1, local memories 132 and remote 

storage 146-147 (ñnetwork storage devicesò) are colored yellow, client devices 124-

130, 152, and 160-161 (ñnetwork playersò) are colored blue, server/computer 122 

(ñserver device for mediaò) is colored purple, and an internal storage device (colored 

red) is added to the server/computer 122 based on Lamkinôs disclosure of storing 

content in the server/computer (see §XI.A.2 above).  As also annotated in FIG. 1, 

the local memory 132 (ñnetwork storage deviceò) transfers content to the internal 

storage device of the server/computer 122 (ñserver device for mediaò).  EX1004, 

FIG. 1 (annotated below). 

342. A POSITA would have understood that returning the content from the 

network storage device to the server device can occur as part of providing requested 

content to a user, or as part of Lamkinôs scheme of organizing content so that content 

predicted to be used by a user is stored locally on the server device.  EX1004 

(Lamkin), [0046].  [0049]-[0052], [0064], [0078]-[0079], [0083], [0133], [0128], 

[0141]-[0146], [0220], [0231]-[0236], [0241]. 
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EX1004, FIG. 1 (annotated) 

343. As discussed above in §XI.A.11 above, Lamkinôs ñAV transportò 

performs the function of transmitting content between storage locations and network 

players.  Therefore, the AV transport performs the same function as the claimed 

ñreturn control unitò; it is instantiated as an AV transport algorithm, which a 

POSITA would have understood is computer-implemented software for performing 

a transport task.  EX1004 (Lamkin), [0236] (ña control algorithm 2820 for an AV 

architectureò), [0049]-[0052].  A POSITA would have understood that an algorithm 

is a way to ñcause[] a computer to functionò in a particular way to achieve a task.  

EX1001 (ô101 patent), 3:5-9.  Indeed, an ñalgorithmò is ñ[a] finite sequence of steps 

for solving a logical or mathematical problem or performing a task.ò  EX1017 

(Microsoft Computer Dictionary), 5. 
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344. Accordingly, a POSITA would have appreciated that Lamkinôs ñAV 

transportò implemented as an algorithm is software implemented in a computer, just 

as the ô101 patentôs ñreturn control unitò must be.  Lamkinôs AV transport uses the 

control algorithm to perform functions including transferring content between 

devices.  EX1004 (Lamkin), [0236]. 

345. As I described in §XI.C.1 above, a POSITA would have understood 

Lamkin to disclose a method of transferring the requested content from local 

memory or remote storage to the server before the content is transferred to a client 

device; a POSITA would recognized this to be conventional in a tiered storage 

architecture.  See also §VIII.D.1 above; EX1004 (Lamkin), [0049]-[0052], [0078]-

[0079], [0083], [0128], [0141], [0220], [0231]-[0236], [0241]. 

346. Moreover, the ô101 patent describes that content can be returned to the 

server device for media for a number of predetermined reasons, including ñthe 

digital contents which have recently been subjected to the self-playback among the 

digital contents which have been transferred to the network storage device 57, or the 

digital contents which have recently been played whether by self-playback or the 

network-playback.ò  EX1001 (ô101 patent), 8:5-10. 

347. A POSITA would have understood that when Lamkinôs system returns 

the requested content from local/remote storage to the server, it is returning content 

based on a predetermined reason; that is, based on the predetermined reason of being 
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selected for playback or other presentation to the user.  This represents a common 

experience for a POSITA: once a media (e.g., video) has been played once, often it 

need not consume resources in its current location and can be transferred or moved 

elsewhere.  This is also consistent with the description of predetermined conditions 

in the ô101 patent.  See e.g., id., 8:5-10 (describing that predetermined conditions 

can include ñthe digital contents which have recently been subjected to the self-

playbackò or ñnetwork playbackò). 

348. Lamkin also describes that the content management service transfers 

content between storage devices based on predicted use, also performing the same 

functions as the claimed ñreturn control unit.ò  EX1004 (Lamkin), [0064], [0046].  

For example, Lamkin describes that in some situations, content that is predicted to 

be used by a user is moved within the network so as to be readily available to 

anticipate user needs.  EX1004 (Lamkin), [0079] (ñSome implementations utilize 

the local server storage to maintain the most used and/or most current content 

on the network.  This allows for rapid retrieval and ease of distribution to one or 

more client devices 124-130ò), [0064] (ñContent can be distributed through the 

network 120 by some embodiments for many reasons, such as centralization of 

content, organization of content, user or client device demands, anticipated or 

predicted use of the content and/or organization of content, and/or for other 

content managementò), [0133], [0141]-[0144], [0146] (ñdistribution can be based in 
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part on usage patterns and/or user profilesò), [0238].  Lamkin describes allocating 

content between the various available storage locations including the server and 

local/remote storage based on user needs, including, moving ñthe most used and/or 

most current content on the networkò to the ñlocal server storageò for ease and speed 

of retrieval by a user.  Id., [0079]. 

349. A POSITA would have understood that what Lamkin describes is 

consistent with a caching scheme with which a POSITA would have been familiar.  

See §VIII.F above; EX1004 (Lamkin), [0080] (describing hierarchy algorithm 

determines where content is stored), [0103] (ñUpon detection of an event, the 

network 121 and/or server 122 initiates the distribution of content based on a 

predicted distribution schemeò), [0146].  Such schemes, as I describe in §VIII.F 

above, where conventionally implemented to automatically determine a storage 

location for content based on particular characteristics, properties or factors of the 

content. 

350. In sum, regarding claim [4], Lamkin discloses that ña return control 

unit [Lamkinôs AV transport service] adapted to cause the digital contents [Lamkinôs 

audio/video content] corresponding to a predetermined condition [Lamkinôs content 

selected for playback, or alternatively, content predicted to be used by a user] among 

the digital contents [from Lamkinôs contents] which have been transferred [stored 

in. per Lamkin] to the network storage device [Lamkinôs local memory 132 or 
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remote database storage 146-147] to be returned from the network storage device 

[Lamkinôs local memory 132 or remote database storage 146-147] to the internal 

storage device [to the RAM of Lamkinôs computer or server 122].ò 

351. For similar reasons, Lamkin discloses claim [10].  See §I above (Table 

of Claims). 

4. Claim 5: The server device for media according to 

claim 1, wherein said list information transmission unit makes the list 

information to be transmitted to the network player include information for 

identifying whether each digital content is currently stored in the internal 

storage device or the network storage device in the display list of the network 

player 

352. Lamkin discloses claim [5]. 

353. As an initial matter, this claim describes a file namespace unification 

scheme where data or files that reside in different locations are presented in a unified 

view.  Including the location with a data item was well known, as I described in 

§VIII.D above.  Moreover, file namespace unification was well known and I 

personally worked on such techniques, as described in my qualification in §III 

above. 

354. Lamkin describes that the content user interface (populated by the 

CDS) displays to the user ñthe device on which content is stored.ò  EX1004 

(Lamkin), [0205].  Lamkin describes, for example, that ñsome embodiments 

further provide for network navigation to allow users to more easily and readily 

access desired content [where] the local network server or controller  122 
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identifies the devices 122, 124-130 and 132 of the local network and/or devices 

152, 160-161 of the extended network when appropriate.ò  Id., [0199].  The 

network navigation may further include ña network mapping, for example, that can 

be displayed on a user interface to allow users to more accurate[ly]  perceive the 

local and/or extended network and the devices on the network.ò  Id. 

355. Lamkin describes that the content user interface displays the location 

of the content in the list, as well as network navigation that allows a user to 

understand where listed content is located.  EX1004 (Lamkin), [0205].  From 

Lamkinôs disclosures, a POSITA would have understood that Lamkinôs CDS (ñlist 

information unitò) compiles the content  list (ñlist informationò) and transmits the 

list to the media render (ñto be transmitted to the network playerò) with the location 

of the listed content (ñinclude information for identifying whether each digital 

content is currently storedò) in the server 122 (ñin the internal storage deviceò) or in 

the other memory 132 or remote storage 146-147 (ñor the network storage deviceò) 

for display in the user interface (ñin the display list of the network playerò).  See e.g., 

EX1025 (Van Den Heuvel), [0045] (explaining that a ñCDS additionally provides 

lookup/storage service allowing clients (e.g. UI devices) to locate and perhaps store 

individual content items that the media server is capable of providing.ò). 

356. In sum, regarding claim [5], Lamkin discloses that ñsaid list 

information transmission unit [Lamkinôs content directory service] makes the list 
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information [Lamkinôs listing of content in the aggregated database] to be 

transmitted [transmitted for display, per Lamkin] to the network player [Lamkinôs 

players 124-130, 152, 160-161] include information for identifying [includes 

Lamkinôs universal locator to provide location information] whether each digital 

content [Lamkinôs content] is currently stored [is available, per Lamkin] in the 

internal storage device [RAM of Lamkinôs computer 122] or the network storage 

device [Lamkinôs memory 132 or remote storage 146-147] in the display list 

[Lamkinôs user interface of player displaying directory of contents] of the network 

player [Lamkinôs players 124-130, 152, 160-161].ò 

357. For similar reasons, Lamkin discloses claim [11].  See §I above (Table 

of Claims). 

XII.  GROUND 1B: LAMKIN IN VIEW OF FIECHTER RENDERS 

CLAIMS 1 -12 OBVIOUS 

358. Beyond the relevance of Lamkinôs teachings alone, as described in 

Ground 1A (see §XI.A.6 above and §XI.B.1 above), the features recited in claim 

limitations [1b-iii ] and [6b-iii] , and corresponding features of claim limitations 

[7b-iii ] and [12b-iii ] also would have been obvious to a POSITA based on the 

combined teachings of Lamkin and Fiechter for at least the reasons set forth in the 

Petition, which I have read and fully endorse.  See §I above (Table of Claims).  To 

streamline the analysis in this declaration, I do not repeat all of the reasons stated in 

the Petition as to why a POSITA would have found claim elements [1b-iii] and [6b-
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iii] , and corresponding features of claim limitations [7b-iii ] and [12b-iii ] obvious 

based on the combination of Lamkin and Fiechter, but by way of example and to 

highlight certain points, I make the following additional observations. 

359. The combination of Lamkin and Fiechter renders obvious all other 

elements of claims 1-12 for the same reasons described with respect to those 

elements in Ground 1A (see §XI above). 

360. As I described in §XI.A.6 above, Lamkin describes that there are 

various circumstances where properties of particular content may mean that the 

content has higher risk of content loss during transferring of the content from the 

server to other storage (i.e., the content would be ñunrecoverableò in the case that a 

network failure occurs during transfer.  In particular, Lamkin describes that content 

that has a very large file size and would require a high number of packets to be sent 

to transmit the entire file and content that is subject to particular kinds of copyright 

protection or other DRM considerations may fall into this category.  EX1004 

(Lamkin), 1004, [0074] (ñIn some instances, the network may limit the centralization 

of content when content is largeò), [0127] (ñThe content management can provide 

users with access to content, synchronize content, archive content, establish 

collections of content, transfer files and/or licenses, and other such content 

managementò), [0220] (ñIn some embodiments, the content management further 

defines, implements and/or interprets rules or authorization, for example, to 
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transcode, to transrate, access rights management, to go and acquire the rights to 

make a copy or to move content from a first device to a second device, to transfer a 

license and other such management.ò). 

361. Lamkin describes two techniques for dealing with these types of 

content, the first being not transferring content that is too large or is subject to the 

kinds of copyright protection that limit its ability to be transferred.  See §XI.A.6 

above; see also EX1004 (Lamkin), [0074] (ñWhen step 430 is performed and it is 

determined that the content exceeds the threshold, the process continues to step 

450ò), [0075] (ñwhen the content is protected content, it is determined in step 434 

whether the content can be transferred unprotected.  The protection of some content 

may be limited to delivery to the network 120 and once received, available to be use 

across the network, while some content may have higher protection that limits the 

ability to transfer the content unprotectedò), [0076] (ñWhen the license cannot be 

transferred, the content is not centralized and the process 420 continues to step 

450.ò).  The second technique is to only transmit contentðin particular, protected 

content that has limitations on transfer of the contentðwhen the user has provided 

additional instructions or authorization to proceed.  See §XI.B.1 above; see also 

EX1004 (Lamkin), [0067] (ñsome content may be content protected and thus unable 

to be distributed or properly distributed without further authorization ò), 

[0316] (ñagent interfaceé informs the user when additional information is neededò). 
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362. Lamkin briefly describes the techniques for dealing with the transfer of 

content that is more likely to be ñunrecoverableò if a network failure occurs.  

Fiechter, however, provides additional details about the implementation of such 

techniques and the network characteristics that may signal an increased risk of loss 

for a broader class of content; thus, Fiechterôs techniques are more broadly applied 

in a system like Lamkinôs.  EX1006 (Fiechter), 17:50-59 (ñmobile audio device 904 

includes capability to detect and compensate for data transmission errors in wireless 

communication network 906,ò including detection that the device is in an area 

ñwhere there is a high incidence of data loss due to propagation errors.ò). 

363. Accordingly, in the combination, a system, such as that described by 

Lamkin, includes ñincludes capability to detect and compensate for data 

transmission errors [including] determiningé a high incidence of data loss.ò  

EX1006 (Fiechter), 17:50-56.  When high risk of data loss is detected, ñone of 

several options may be taken including informing the user of the likelihood of errors 

or gaps in the information, asking the user if they would prefer to wait for the 

information until transmission of the data will be more reliable, or buffering a greater 

than normal amount of information to be able to continue undisrupted output until 

the connection is re-established.ò  Id., 17:64-18:3.  Put more plainly, in the 

combination, a system such as Lamkinôs can detect when a network failure that may 

compromise transfers over the network and result in data loss is more likely, and in 
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response to such detection either (1) not transfer content when there is risk of data 

loss (e.g., waiting) or (2) asks the user to authorize proceeding with the transfer 

despite the risk (e.g., asking the user to confirm to transfer).  Id., 17:64-18:3. 

A. Claim [1b-iii] : wherein said transfer control unit does not 

transfer, from the internal storage device to the network storage device, the 

digital contents that cannot be recovered if a network failure occurs during the 

transferring of the digital contents from the internal storage device to the 

network storage device 

364. The combination of Lamkin and Fiechter renders obvious claim 

limitation [1b-iii].  

365. The combination of Lamkin and Fiechter provides a content 

management service (ñtransfer control unitò), per Lamkin, that anticipates when data 

loss associated with content to be transferred is more likely due to network failures 

or connectivity issues (ñdigital contents that cannot be recovered if a network failure 

occurs during the transferring of the digital contents from the internal storage device 

to the network storage deviceò), per Fiechter, and prevents the transfer of the content 

from the server to the local/remote storage as a result (ñdoes not transfer, from the 

internal storage device to the network storage device, the digital contentsò).  EX1004 

(Lamkin), [0067], [0074]-[0076], [0082], [0105], [0182], [0245], [0253]-[0254], 

[0290]-[0293]; EX1006 (Fiechter), 17:62-18:3 (ñwait é until transmission of the 

data will be more reliableò).  A POSITA would have understood that a user selecting 

Fiechterôs option of ñwait[ing] é until transmission of the data will be more 
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reliableò would mean that the transfer of the data is not attempted during the period 

in which there is anticipated high likelihood of data loss. 

366. In sum, regarding claim limitation [1b-iii], the combination of Lamkin 

and Fiechter renders obvious ñsaid transfer control unit [Lamkinôs content 

management services] does not transfer [Feichter does not transfer and waits for 

more reliable network], from the internal storage device [RAM of Lamkinôs 

computer/server 122] to the network storage device [Lamkinôs local memory 132 or 

remote storage 146-147], the digital contents [Lamkinôs contents including 

audio/video content] that cannot be recovered [Fiechterôs anticipated high incidence 

of data loss] if a network failure [Fiechterôs communication network issues or 

failure] occurs during the transferring [Lamkinôs during transfer] of the digital 

contents [Lamkinôs contents including audio/video content] from the internal storage 

device [RAM of Lamkinôs computer/server 122] to the network storage device 

[Lamkinôs local memory 132 or remote storage 146-147].ò 

367. For similar reasons, the combination of Lamkin and Fiechter renders 

obvious the corresponding features of claim limitation [7b-iii].   See §I above (Table 

of Claims). 
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B. Claim [6b-iii] : wherein the digital contents that cannot be 

recovered if a network failure occurs during the transferring of the digital 

contents from the internal storage device to the network storage device is 

transferred after obtaining permission from a user 

368. The combination of Lamkin and Fiechter renders obvious claim 

limitation [6b-iii ]. 

369. In the combination of Lamkin and Fiechter, a system, per Lamkin, 

anticipates when data loss associated with content to be transferred is more likely 

due to network failures or connectivity issues (ñthe digital contents that cannot be 

recovered if a network failure occurs during the transferring of the digital contents 

from the internal storage device to the network storage deviceò), per Fiechter, and 

transfers contents after a user is prompted to provide instructions to proceed with the 

transfer (ñis transferred after obtaining permission from a userò).  EX1004 (Lamkin), 

[0067] (ñsome content may be content protected and thus unable to be distributed or 

properly distributed without further authorizationò), [0253]-[0254] [0292]-[0293]; 

EX1006 (Fiechter), 17:62-18:3 (ñinforming the user of the likelihood of errors or 

gaps in the information [or] asking the user if they would prefer to wait for the 

information until transmission of the data will be more reliableò).  A POSITA would 

have understood that ñfurther authorizationò (per Lamkin) or ñasking the userò to 

make a selection (per Fiechter) involves asking a user for permission, an additional 

step. 
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370. In sum, regarding claim limitation [6b-iii], the combination of Lamkin 

and Fiechter renders obvious ñthe digital contents [Lamkinôs contents including 

audio/video content] that cannot be recovered [Fiechterôs anticipated high incidence 

of data loss] if a network failure [Fiechterôs communication network issues or 

failure] occurs during the transferring [during transfer in Lamkin] of the digital 

contents [Lamkinôs contents including audio/video content] from the internal storage 

device [RAM of Lamkinôs computer/server 122] to the network storage device 

[Lamkinôs local memory 132 or remote storage 146-147] is transferred [Lamkinôs is 

moved] after obtaining permission from a user [Fiechter after asking the user if they 

would like to proceed or wait].ò 

371. For similar reasons, the combination of Lamkin and Fiechter renders 

obvious the corresponding features of claim limitation [12b-iii].   See §I above (Table 

of Claims). 

C. Motivations for the Combination of Lamkin  and Fiechter 

372. A POSITA would have been motivated to combine Lamkin with 

Fiechter for at least the following six reasons. 

373. First , a POSITA would have found it obvious to apply Fiechterôs 

teachings to Lamkin because a POSITA would have understood that network 

failures and connectivity disruptions are common occurrences in most, if not all, 
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networks; thus, a system, such as that described by Lamkin, incorporates techniques 

for dealing with inevitable interruptions of transfer.  See §VIII.B.2 above. 

374. A POSITA, understanding the common issues raised by network 

failures, would have been motivated to provide mechanisms for predicting the 

occurrence of network failure-related issues and dealing with them, as Fiechter 

teaches.  A POSITA would have been familiar with such mechanisms, including 

presenting a user with options for how to proceed.  See e.g., EX1007 (Marotta), 

[0481]-[0482], [0691]-[0710], FIGS. 20, 41. 

375. Second, a POSITA would have understood that the potential techniques 

for dealing with the possibility of data loss are common-sense.  Faced with increased 

risk of loss, either through increased likelihood of a failure or through properties of 

content that make the content more likely to be lost in the case of a failure, a POSITA 

would have had few options: either (i) to not transfer the content (or not transfer the 

content until a later time) or (ii) to decide to proceed with transferring the content 

despite the risk. 

376. Understanding that the second option of proceeding with the transfer 

risks a potential loss of content, it makes sense to ask a user to authorize the action.  

A POSITA would have been motivated to implement additional user options to 

select between waiting or proceeding with the transfer, per Fiechter, in view of 
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Lamkinôs description of user authorization of a transfer.  EX1006 (Fiechter), 17:50-

18:3. 

377. Third , determining that data loss is likely or that a transfer is likely to 

fail, and taking precautions as a result, is a straightforward way to deal with 

uncertainties about conditions for a transfer, and may reduce the loss of data or the 

number of transfer attempts required to succeed in a transfer.  See §VIII.B.1 above 

and §VIII.B.2 above (discussing networking transfers and transfer attempts).  A 

POSITA would have sought to integrate Fiechterôs teachings in a system like 

Lamkinôs to achieve these advantages. 

378. Fourth , a POSITA would have known that content loss is frustrating 

to a user, especially when the content is protected content that may have been 

purchased by the user.  Thus, systems that predict and prevent data loss associated 

with network failures help greatly to reduce such frustrations.  See §VIII.E.1 above.  

Additionally, network failures impact all types of computer systems, including 

stationary, home-based systems, and mobile systems, like many of the systems 

Fiechter describes.  The techniques for mitigating the effect of potential network 

failures taught by Fiechter are equally applicable in home networks or mobile 

networks. 

379. Fifth , a POSITA would have understood that in the combination, 

Lamkinôs system continues to function as Lamkin describes (see §XI.A above), 
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implemented with details related to predicting and dealing with anticipated content 

loss related to network failure as Fiechter describes (see §X.3 above).  A POSITA 

would have understood that the combination of a system such as that taught by 

Lamkin with teachings of Fiechter would result in the system with improved ability 

to anticipate and address potential loss of content during transfer, because the 

implementation of software to effect Fiechterôs teachings would have had 

predictable results. 

380. Moreover, as described in §XI.A.6 above, Lamkinôs system already 

includes mechanisms for addressing network issues that impact content transfer, for 

example by not transmitting the content or by presenting information and options to 

a user to proceed with the transfer.  See §XI.A.6 above.  Fiechterôs additional details 

about how to implement the halt in transferring content and what options to provide 

to a user does not alter the performance of the Lamkin system.  See §XI.B.1 above. 

381. Sixth, the combination of Lamkin and Fiechter would have been well 

within a POSITAôs skill because mechanisms for monitoring network capabilities 

and failures as well as methods for responding to such failures by preventing a 

transfer or providing options to a user were well-known by the Critical Date, as 

Fiechter teaches.  EX1006 (Fiechter), 17:62-18:3; see also §VIII.B.2 above.  

Additionally, implementing software to effect Fiechterôs teachings to anticipate 

network issues that may impact transfer and result in content loss and to address 
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anticipated issues by preventing transfer or asking the user to provide an instruction 

to proceed would have been well within the level of skill of the POSITA.  See §VII.A 

above. 

382. Finally, a POSITA would have had a reasonable expectation of success 

in doing so for the reasons explained in this section, and because methods for 

responding to increased likelihood of network failures during data transfer were well 

known to a POSITA by the Critical Date.  See §VIII.B above. 

XIII.  GROUND 1C: LAMKIN IN VIEW OF ITO RENDERS CLAIMS 

1-5 AND 7-11 OBVIOUS 

383. Beyond the relevance of Lamkinôs teachings alone, as described in 

Ground 1A (see §XI.A.6 above), the features recited in claim limitations [1b-iii] and 

[7b-iii ] also would have been obvious to a POSITA based on the combined teachings 

of Lamkin and Ito, for at least the reasons set forth in the Petition, which I have read 

and fully endorse.  See §I above (Table of Claims).  To streamline the analysis in 

this declaration, I do not repeat all of the reasons stated in the Petition as to why a 

POSITA would have found claim element [1b-iii] , and corresponding features of 

claim limitation [7b-iii ] obvious based on the combination of Lamkin and Ito, but 

by way of example and to highlight certain points, I make the following additional 

observations. 
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384. The combination of Lamkin and Ito renders obvious all other elements 

of claims 1-5 and 7-11 for the reasons described with respect to those elements in 

Ground 1A (see §XI above). 

385. As I discuss in §XI.A.6 above, Lamkin describes that there are various 

circumstances where properties of particular content may mean that the content has 

higher risk of content loss during transferring of the content from the server to other 

storage (i.e., the content would be ñunrecoverableò in the case that a network failure 

occurs during transfer.  In particular, Lamkin describes that content that has a very 

large file size and would require a high number of packets to be sent to transmit the 

entire file and content that is subject to particular kinds of copyright protection or 

other DRM considerations may fall into this category.  EX1004 (Lamkin), [0074] 

(ñIn some instances, the network may limit the centralization of content when 

content is largeò), [0220] (ñIn some embodiments, the content management further 

defines, implements and/or interprets rules or authorization, for example, to 

transcode, to transrate, access rights management, to go and acquire the rights to 

make a copy or to move content from a first device to a second device, to transfer a 

license and other such management.ò).  Lamkin describes not transferring content 

that is too large or is subject to the kinds of copyright protection that limit its ability 

to be transferred.  See §XI.A.6 above. 
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386. Lamkin briefly describes a technique for dealing with the transfer of 

protected content that is more likely to be ñunrecoverableò if a network failure 

occurs.  Ito, however, provides additional details about the implementation of such 

a technique when there is an intention to back up digital content including protected 

content.  EX1012 (Ito), [0002] (copy control information ñindicates that copying is 

allowed only once (Copy Once)ò and as a result, ñindicates that backup is prohibited, 

[such that] the transmission is terminatedò), see also generally [0001]-[0008], 

[0252]. 

387. Accordingly, in the combination, a system, such as that described by 

Lamkin, includes copy control information related to digital content ñindicates that 

copying is allowed only once (Copy Once)ò and as a result, if the information 

associated with the content ñindicates that backup is prohibited, [then] the 

transmission is terminated,ò per Ito.  Id., [0002], [0252].  Put more plainly, in the 

combination, a system such as Lamkinôs, when attempting to store protected data 

that includes limitations on copying/transferring, does not transmit the protected data 

to the local memory or remote storage if copy control information related to the 

digital content indicates that the content cannot be transferred, as Ito teaches.  Id.; 

see also EX1004 (Lamkin), [0067] (ñsome content may be content protected and 

thus unable to be distributedò), [0055], [0075]-[0076], [0114]-[0117], [0006], 

[0123], [0173], [0237], FIG. 8. 
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A. Claim [1b-iii] : wherein said transfer control unit does not 

transfer, from the internal storage device to the network storage device, the 

digital contents that cannot be recovered if a network failure occurs during the 

transferring of the digital contents from the internal storage device to the 

network storage device 

388. The combination of Lamkin and Ito renders obvious claim limitation 

[1b-iii].  

389. In the combination of Lamkin and Ito, where content is protected and 

cannot be backed up to guard against network failure (ñdigital contents that cannot 

be recovered if a network failure occurs during the transferring of the digital contents 

from the internal storage device to the network storage deviceò) the content transfer 

to the backup is terminated (ñsaid transfer control unit does not transfer, from the 

internal storage device to the network storage deviceò).  EX1004 (Lamkin), [0067], 

[0074]-[0076], [0082], [0105], [0182], [0245], [0253]-[0254], [0290]-[0293]; 

EX1012 (Ito), [0002] (copy control information ñindicates that copying is allowed 

only once (Copy Once)ò and as a result, ñindicates that backup is prohibited, [such 

that] the transmission is terminatedò), see also generally [0001]-[0008], [0252]-

[0253]. 

390. In sum, regarding claim limitation [1b-iii], the combination of Lamkin 

and Ito render obvious ñsaid transfer control unit [Lamkinôs content management 

services] does not transfer [Ito terminates the transfer], from the internal storage 

device [RAM of Lamkinôs computer/server 122] to the network storage device 
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[Lamkinôs local memory 132 or remote storage 146-147], the digital contents 

[Lamkinôs contents including audio/video content] that cannot be recovered [subject 

to ñCopy Onceò protections in Ito] if a network failure [Lamkinôs loss of 

connectivity] occurs during the transferring [Lamkinôs during transfer] of the digital 

contents [Lamkinôs contents including audio/video content] from the internal storage 

device [RAM of Lamkinôs computer/server 122] to the network storage device 

[Lamkinôs local memory 132 or remote storage 146-147] to the network storage 

device.ò 

391. For similar reasons, the combination of Lamkin and Ito renders obvious 

corresponding features of claim limitation [7b-iii].   See §I above (Table of Claims). 

B. Motivations for the Combination of Lamkin  and I to 

392. A POSITA would have been motivated to combine Lamkin with Ito for 

at least the following five reasons. 

393. First , a POSITA would have found it obvious to apply Itoôs teachings 

to Lamkin because, both Lamkin and Ito describe a system for backing up digital 

content in a network, including copyright-restricted content.  Compare EX1012 

(Ito), [0001] (ñgenerating a backup of digital content while taking copyright 

protection of digital content into considerationò), with EX1004 (Lamkin), [0050] 

(ñcontent can be received from the client devices and stored in the servers 122 and/or 
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storage 132ò), [0107] (ñin determining whether the content can be distributed, the 

network may determine whether the content is protectedò), [0237], FIG. 4. 

394. A POSITA would have recognized that Lamkin and Ito both describe 

storage architectures that include considerations for how to deal with transferring 

protected content.  See §VIII.E above.  Lamkin and Ito are both also concerned about 

network reliability during transfer and Ito provides additional details for how the 

system should act when transfer of protected content is anticipated.  A POSITA 

would have looked to the additional details per Ito about terminating a transfer, and 

would have been motived to implement a system, per Lamkin, with the teachings of 

Ito, to prevent loss of protected content in a transfer.  EX1012 (Ito), [0001]-[0008], 

[0252]; EX1004 (Lamkin), [0047]-[0052]. 

395. Second, a POSITA would have recognized that Itoôs approach to 

dealing with the possibility of data loss for protected content is common-sense.  

Indeed, a POSITA would have understood Itoôs determination of whether to proceed 

with the backup of the protected content anticipates and attempts to prevent loss of 

the protected content due to transfer.  For example, Itoôs use of copy control 

information to inform transfer processes attempts to prevent loss of license or rights 

to the content that may occur if the system fails to comply with copy control 

information.  Additionally, preventing transfer of protected content may minimize 
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risk of loss of data during a network failure while the transfer is underway.  See 

§VIII.B.2 above and §VIII.E above. 

396. This principle of data protection was known to others.  See e.g., 

EX1016 (Kawasaki), [0009] (ñif contents are transferred from the storage unit of a 

PC to the content reproducing apparatus such as a portable device as outlined above, 

then the contents not allowed to be reproduced by the content reproducing apparatus 

under copyright will also be transferred to the apparatus for unauthorized 

reproductionò), [0047]-[0049], [0055] (ñthe reproduction of content data is 

controlled on the basis of a source ID assigned uniquely to each of the content data 

providers involvedò). 

397. Indeed, a POSITA would have understood how to  deal with the 

possibility of data loss of protected content with limited transfer rights, for example, 

when copy-control information indicates copy only once; in that case, not 

completing the transfer made common sense.  If the protected content will be 

compromised or lost to the user as a result of the transfer, the logical response is not 

to transfer the content from where it is stored.  See §VIII.E.1 above. 

398. Third , a POSITA would have understood that content loss is frustrating 

to a user especially when the content is protected content that may have been 

purchased by the user.  Thus, systems that predict and prevent data loss associated 

with network failures help greatly to reduce such frustrations.  See §VIII.E.1 above. 
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399. Fourth, a POSITA would have understood that in the combination, 

Lamkinôs system continues to function as Lamkin describes (see §XI.A above), 

implemented with details related to predicting and dealing with anticipated content 

loss related to transfer rights of protected content as Ito describes (see §X.4 above).  

A POSITA would have understood that the combined system of Lamkin and Ito 

would yield an improved ability to anticipate the potential loss of protected content 

during transfer; this is because the implementation of software to effect Itoôs 

teachingsðfor example to check the copy control information associated with 

content prior to initiating transferðwould have had predictable results. 

400. Fif th, the combination of Lamkin and Ito would have been well within 

a POSITAôs skill because mechanisms for anticipating content loss during transfer 

of protected content was well-known by the Critical Date, as Ito teaches.  EX1012 

(Ito), [0001]-[0008], [0252]-[0253]; see also §VIII.B above.  Additionally, 

implementing software to effect Itoôs teachings to anticipate issues related to transfer 

of protected content to mitigate content loss by preventing transfer would have been 

well within the level of skill of the POSITA.  See §VII above. 

401. Finally, a POSITA would have had a reasonable expectation of success 

in making the combination for the reasons explained in this section, and because 

methods for anticipating and preventing data loss during transfer of protected 

content were well known to a POSITA by the Critical Date.  See §VIII.B above. 
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XIV.  GROUND 2A: FRANKE RENDERS CLAIMS 1 -12 OBVIOUS 

402. In my opinion, a person of ordinary skill in the art would have found 

claims 1-12 of the ô101 patent to have been obvious based on Franke.  In my opinion, 

Franke renders each of the limitations of claims 1-12 obvious for at least the reasons 

set forth in the Petition, which I have read and fully endorse.  To streamline the 

analysis in this declaration, I do not repeat all of the reasons stated in the Petition as 

to why a POSITA would have found claims 1-12 obvious based on Franke.  

Nonetheless, by way of example and to highlight certain points, I make the following 

additional observations. 

A. Claim 1 

1. Claim [1pre]: A server device for media, the server 

device for media comprising 

403. Franke discloses [1pre].  For example, Franke describes that ñusers can 

post or store [] data, e.g., media data, on the local proxy serverò (ñserver device for 

mediaò) to allow users to access the data locally.  EX1005 (Franke), [Abstract]. 

404. Franke also describes that in addition to storing the data, the local proxy 

server ñcan also store the data from the local users on a central server.ò  Id., 

[Abstract]; see also id., [0028], [0030] (ñLocal proxy server 150 is a client of central 

server 110 and acts as intermediary between central server 110 and LAN users 130-

140ò).  Frankeôs annotated FIG. 1 below shows the local proxy server 150 (annotated 

in purple) coupled to local storage 190 (annotated in red).  See EX1005 (Franke), 
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FIG. 1 (annotated below).  Additionally, FIG. 1 shows LAN users 130-140 

connected to local proxy server 150 in the LAN 190, as well as central server 110, 

project data storage 185, and WAN user 120 connected to WAN 160.  Id. 

 

EX1005 (Franke), FIG. 1 (annotated) 

405. Frankeôs local proxy server is an ñintermediaryò between the user and 

the central server, because the users can deal directly with the local proxy server to 

save data to the central server and to access data stored on the central server (rather 

than dealing with the central server itself).  See id., [0030]; see also §VIII.B.1 above.  

For example, the local proxy server allows the local users to collaborate with remote 

users by saving contents to the local proxy server that will be shared to remote users 

by the local proxy server, and accessing contents from remote users through the local 

proxy server.  See id., [0004] (ñA collaboration application allows multiple users to 
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work together on the same project from remote locations.ò),  [0005] (ñrequiring local 

area users to download data from only a central server inefficiently uses network 

resources when the data may already exist locallyò) [0031] (ñLAN users 130-140 

and user 120 (ñWAN user 120ò) can share data via WAN 160 and LAN 190ò), 

[0042] (ñLAN users 130-140 can store media data (e.g., media data 180) on local 

proxy server 150 é If LAN users 130-140 post media data or object data on local 

proxy server 150, local proxy server 150 can forward or store the project data from 

the users on central server 110.ò), [0047] (ñServer application 175 can maintain 

storage of media data (ñmedia data 180ò) or object data (not shown) in local storage 

190 as one or more data files for access by LAN users 130-140.ñ), see also [0041]-

[0043]. 

406. In sum, regarding element [1pre], Franke discloses ña server device 

[Frankeôs local proxy server] for media [Frankeôs storing media data].ò 

407. For similar reasons, Franke discloses claim limitations [6pre], [7pre], 

and [12pre].  See §I above (Table of Claims). 

2. Claim [1a-i]: an internal storage device for storing 

digital contents 

408. Franke discloses claim limitation [1a-i]. 

409. For example, Franke describes that the local proxy server (ñserver 

device for mediaò) contains storage devices (ñinternal storageò) for storing media 

data (ñfor storing digital contentsò).  EX1005 (Franke), [0045] (ñstorage devices 
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contained within server 150 may operate as a shared stor[age] deviceò), [0047] 

(ñServer application 175 can maintain storage of media data (ómedia data 180ô) or 

object data (not shown) in local storage 190 as one or more data files for access by 

LAN users 130-140.ò), [0056]-[0059], FIG. 2. 

410. Although Frankeôs FIG. 1 (annotated below) shows the local storage 

(colored red) connected to Frankeôs local proxy server (colored purple), Franke also 

describes that the local storage may be operated as a shared storage system 

ñcontained withinò local proxy server.  EX1005 (Franke), [0045], see also generally 

[0043]-[0045]. 

 

EX1005 (Franke), FIG. 1 (annotated) 

411. For example, the local storage 190 can be ñcontained within local proxy 

serverò and is thus an internal storage device of the local proxy server.  Id.; see also 
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§VIII.A above (explaining that computers conventionally include internal storage or 

memory devices); EX1013 (Lambert), [0031] (describing that computer storage 

media includes ñvolatile and/or nonvolatile memory such as read only memory 

(ROM) 131 and random access memory (RAM)ò), EX1014 (Dye), [0003] (ñSince 

their introduction in 1981, the architecture of personal computer systems has 

remained substantially unchanged [and the] current state of the art in computer 

system architectures includes a central processing unit (CPU) which coupled to a 

memory controller interface that in turn couples to a system memoryò), [0044]-

[0046] (describing that computer system architectures include ñprograms and data 

é generally stored on the hard disk 120ò). 

 

EX1005 (Franke), FIG. 2 (annotated) 

412. Frankeôs FIG. 2 (annotated above) further illustrates ñan internal block 

diagram of an exemplary computer system 200ò including ñthe internal components 
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of é. local proxy server 150ò (surrounded by purple box above) that include 

memory 265 an cache memory 290 (colored red above).  EX1005 (Franke), [0056] 

(ñComputer system 200 may represent the internal components of LAN users 130-

140, WAN user 120, central server 110, or local proxy server 150 as shown in 

FIG. 1ò), [0057] (ñComputer system 200 includes several components all 

interconnected via a system bus 260 [which is used] for accessing a memory 265 

and a cache memory 290 and for transferring data among the componentsé.  

Examples of memory 265 and cache memory 290 include a random access memory 

(RAM), read-only memory (ROM), video memory, flash memory, or other 

appropriate memory devices.ò), see also generally [0056]-[0059]. 

413. In sum, regarding claim limitation [1a-i], Franke discloses ñan internal 

storage device [Frankeôs local storage internal to server, for example RAM] for 

storing [Frankeôs storing for collaboration] digital contents [Frankeôs media/project 

data].ò 

414. For similar reasons, Franke discloses claim limitation [6a-i]  and 

corresponding features of claim limitations [7a] and [12a].  See §I above (Table of 

Claims). 

3. Claim [1a-ii ]: wherein the server device for media 

responds to a data transmission request from a network player by stream-

delivering corresponding data in corresponding digital contents from the 

internal storage device to the network player during connection to a network 

415. Franke discloses claim limitation [1a-ii].  
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416. Franke describes that the local proxy server (ñserver device for mediaò) 

can respond to user requests for content by transferring the content to the LAN users.  

EX1005 (Franke), [0028] (ñLocal area users can post or store data, e.g., media data, 

on the local proxy server é for the data to be accessed locallyò), [0042] (ñLAN 

users 130-140 can copy project data being stored on central server 110 from local 

proxy server 150ò), [0047] (ñLocal proxy server 150 includes a server application 

175, which can communicate with media application 170 to handle requests for 

media data or object data from LAN users 130-140ò), [0064] (ñLAN users 130 and 

140 can thus download set 310 of posted media data from local proxy server 150ò), 

see also generally [0042]-[0047]. 

417. Franke describes that in some conventional collaboration applications, 

users store content to a central server, and other users access that posted data on the 

central server by ñrequest[ing] the posted data from the central server.ò  Id., [0004].  

Franke describes that when there are multiple users in the same local network that 

collaborate on the content, these conventional systems can be inefficient.  Id., 

[0005], [0035].  Instead, in Frankeôs system, a local proxy server handles ñrequests 

for media data or object data from LAN usersò (ñresponds to a data transmission 

request from a network playerò).  Id., [0047], [0053] (ñLAN users 130-140 can also 

request project data from local proxy server 150ò). 
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418. Further, the request for media data may be a request for media data 

stored in the local proxy server on the local network (ñcorresponding data in 

corresponding digital contents from the internal storage device to the network player 

during connection to a networkò).  Franke describes that ñbecause media data 180 

or other data can be mirrored or stored on local proxy server 150, LAN users 130-

140 are capable of accessing media data 180 within LAN 190.ò  Id., [0054]. 

419. A POSITA would have understood that multi-media streaming, such as 

Franke describes, was a well-known and conventional process by the Critical Date, 

and would have further understood that Franke discloses providing media data to the 

LAN users (and indeed throughout the LAN/WAN networks) by stream-delivering 

the content.  See §VIII.E above; EX1005 (Franke), [0103] (ña streaming process can 

be implemented to download segments of the requested media data as soon as the 

segments become available on local proxy server 150.ò), [0008] (ña streaming 

process can be implementedò), [0109] (ña streaming process can be implementedò). 

420. In sum, regarding claim limitation [1a-ii], Franke discloses ñthe server 

device for media [Frankeôs local proxy server] responds [provides a download, per 

Franke] to a data transmission request [to a request for posted data, pre Franke] from 

a network player [from Frankeôs LAN users] by stream-delivering [by a streaming 

process, per Franke] corresponding data [Frankeôs media data or object data] in 

corresponding digital contents [Frankeôs project data] from the internal storage 
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device [Frankeôs local storage within local proxy server] to the network player 

[Frankeôs LAN users] during connection to a network [over Frankeôs LAN].ò 

421. For similar reasons, Franke discloses claim limitation [6a-ii]  and 

corresponding features of claim limitations [7a] and [12a].  See §I above (Table of 

Claims). 

4. Claim [1b-i]: a transfer control unit adapted to 

transfer and store part of held digital contents in the internal storage device to 

a network storage device 

422. Franke discloses claim limitation [1b-i]. 

423. For example, Franke discloses a ñ[s]erver application 175ò [which] can 

be software operating within local proxy server 150ò (ña transfer control unitò) that 

is adapted to perform the function of storing content from the local proxy server to 

the central server (ñadapted to transfer and store part of held digital contents in the 

internal storage device to a network storage deviceò).  EX1005 (Franke), [0047] 

(ñLocal proxy server 150 includes a server application 175, which can é store media 

data or object on central server 110 for the LAN users 130-140ò), [0073], [0080], 

[0117], [Abstract]. 

424. As an initial matter, as described above, a POSITA would have 

understood that when computers transfer data (for example in transferring or 

downloading data), they cannot transfer it all at once, but instead do so in a piecemeal 
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fashion.  See §VIII.B above.  Therefore, until all data has been transferred, only a 

part of it is transferred.  See id. 

425. Moreover, claim limitation [1b-iii], discussed in §XIV.A.6 below, 

specifically claims not transferring some data in particular situations; a POSITA 

would have further understood that if some data is not transferred, it means that other 

data most likely was transferredðthat is, that ñpartò of the data has been transferred.  

See §XIV.A.6 below (claim limitation [1b-iii]  reciting ñand wherein said transfer 

control unit does not transfer, from the internal storage device to the network storage 

device, the digital contents that cannot be recovered if a network failure occurs 

during the transferring of the digital contents from the internal storage device to the 

network storage deviceò).  Additionally, a POSITA would also understand that 

storing ñpart ofò includes storing some portion of or all of the whole data. 

426. Notably, the ô101 patent does not identify particular algorithms or 

software for performing the functions of the ñtransfer control unitò and other claimed 

ñunitsò  and instead labels each óunitô based on its assigned function and describes 

merely that a computer performs the functions based on a program or instructions.  

See EX1001 (ô101 patent), 3:5-9.  Frankeôs server application 175 performs each of 

the claimed functions of the óunits,ô just as the ô101 patentôs ócomputerô performs 

the functions.  A POSITA would have understood that an application (such as 

Frankeôs server application 175) may include software and/or algorithms that 
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instruct a computer (in this case the local proxy server 150) to perform a variety of 

tasks.  For example, it would have been obvious to a POSITA that software including 

instructions stored in a memory on a computer would function to prompt the 

computer to transfer and store data files.  See e.g., EX1014 (Dye), [0044]-[0046]; 

see also §VIII.A above. 

427. Annotated FIG. 1 below shows Frankeôs local proxy server 150 

(colored purple) coupled to local storage 190 (colored red).  See EX1005 (Franke), 

FIG. 1 (annotated below).  Additionally, FIG. 1 shows LAN users 130-140 (colored 

blue) connected to local proxy server 150 in the LAN 190, and shows local proxy 

server 150 further connected to central server 110 and project data storage 185 

(colored yellow), and WAN user 120 connected to WAN 160.  Id. 
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EX1005 (Franke), FIG. 1 (annotated) 

428. The function of Frankeôs server application 175 (part of local proxy 

server 150 colored purple in FIG. 1 above) ñto ñforward or store the project data 

from the users on central server 110ò (colored yellow) is consistent with the claimed 

function of the transfer control unit of transferring and storing media data to another 

storage device.  See EX1005 (Franke), [0042]; see also EX1001 (ô101 patent), 6:28-

40.  Franke describes that ñcentral server 110 stores media data from LAN users 

130-140 or WAN user 120 as media data 180 in media storage 185 [and] can receive 

media data 180 from LAN users 130-140 through local proxy server 150.ò  Id., 

[0037], [0047] (ñLocal proxy server 150 includes a server application 175, which 
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can é store media data or object on central server 110 for the LAN users 130-140ò), 

[0008]. 

 

EX1005 (Franke), FIG. 6 (annotated) 

429. Additionally, Franke further describes the function of the server 

application in its FIG. 6 (annotated above), where media data is posted on the local 

proxy server (step 606) and is further posted on central server by the proxy server 

(608).  EX1005 (Franke), FIG. 6 (annotated above), [0079]-[0080], [0081] (ñLocal 

proxy server 150 is thus responsible for storing or posting the media data to central 

server 150 for LAN users 130-140.ò) 
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430. In sum, regarding claim limitation [1b-i], Franke discloses ña transfer 

control unit [Frankeôs proxy server application] adapted to transfer [Frankeôs post] 

and store [Frankeôs store] part of held digital contents [Frankeôs media data] in the 

internal storage device [Frankeôs local storage within local proxy server] to a 

network storage device [Frankeôs central server].ò 

431. For similar reasons, Franke discloses claim limitations [6b-i], [7b-i] , 

and [12b-i].  See §I above (Table of Claims). 

5. Claim [1b-ii ]: wherein the network storage device is 

connected to the network and is capable of storing data 

432. Franke discloses claim limitation [1b-ii].  

433. For example, Franke describes that the central server (ñnetwork storage 

deviceò) is connected to a network and stores content (ñis connected to the network 

and is capable of storing dataò).  EX1005 (Franke), [0008] (ñusers are interconnected 

via a first network and connected to a second network [where t]he second network 

includes a central server and the first network includes a selectively enabled local 

proxy server [and] Media data is stored on the local proxy server and stored on the 

on the central server by the local proxy server if the local proxy server is enabledò), 

see also generally [0033]-[0036], FIG. 1 (annotated below); see §VIII.B above. 

434. Frankeôs annotated FIG. 1 below shows that the proxy server 150 

(colored purple) is connected to the central server (colored yellow) by the network 

(colored green) that includes the WAN and LAN.  See EX1005 (Franke), FIG. 1 
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(annotated below).  The central server 130 is connected via the WAN and LAN to 

the local proxy server 150.  Id.  Franke describes that ñ central server 110 can store, 

manage, and distribute media data and object data in a project database to facilitate 

collaboration between LAN users 130-140 and WAN user 120 on the same project.ò  

Id., [0033]. 

 

EX1005 (Franke), FIG. 1 (annotated) 

435. In sum, regarding claim limitation [1b-ii], Franke discloses that ñthe 

network storage device [Frankeôs central server] is connected to the network 

[Frankeôs WAN and LAN] and is capable of storing [Frankeôs stores] data [Frankeôs 

media and object data].ò 

436. For similar reasons, Franke discloses claim limitations [6b-ii], [7b-ii] , 

and [12b-ii].  See §I above (Table of Claims). 
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6. Claim [1b-iii ]: wherein said transfer control unit does 

not transfer, from the internal storage device to the network storage device, the 

digital contents that cannot be recovered if a network failure occurs during the 

transferring of the digital contents from the internal storage device to the 

network storage device 

437. Franke discloses claim limitation [1b-iii].  

438. Franke describes that when the central server is not enabled, the local 

proxy server does not transfer media content to the central server.  EX1005 (Franke), 

[0009] (ñmedia data is stored on the local proxy server and stored on the central 

server by the local proxy server if the local proxy server is enabled.ò), [0051] (ñif 

enabled, local proxy server 150 stores project data é on central server 110ò), see 

also generally [0078]-[0080]. 

439. Franke also describes that the status of storing data from the local proxy 

server to the central server is monitored and reflected in the presence of a completion 

signal when a transfer is complete, to prevent users from downloading incompletely 

stored data files.  Id., [0094] (ñBy using the completion signal, a user can avoid 

downloading an incomplete copy of media dataò), [0109], [0096], [0103], [0108], 

[0036].  For example, Franke describes that the presence of ñthe requested media is 

on central server 110ò is ñindicated by a completion signal.ò  EX1005 (Franke), 

[0109].  Frankeôs discussion of and use of a completion signal to indicate when a 

file stored on the central server is a complete file indicates a preference to ensure 
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that users do not interact with partially saved files; this represents a preference that 

provides additional efficiency to the system.  See id., [0005]-[0006], [0094]. 

440. A POSITA would have understood from Frankeôs description of the 

enablement of the servers dictating the mechanism for storage of data that when the 

central server is not enabled, the network connection between the proxy server 

(located on the LAN) and central server (located on the WAN) are in a state in which 

digital contents could not be recovered if a network failure occurs (e.g., if the central 

server were not enabled or otherwise unavailable) (ñdigital contents that cannot be 

recovered if a network failure occurs during the transferring of the digital contents 

from the internal storage device to the network storage deviceò).  Id., [0078], [0051], 

[0078]-[0080], [0115]. 

441. Others also have known of network failures and their effects.  See, e.g., 

EX1022 (Adrangi), 13:16-21 (ñA network failure may have a number of potential 

causes, including, for example, unavailability of the source or destination site (e.g., 

because servers are down), extreme network congestion, unavailability of network 

communication channels, and various types of software errorsò); see also §VIII.B.2 

above. 

442. In such situations, Frankeôs proxy server (including server application) 

(ñtransfer control unitò) would not transfer the contents to the central server (ñdoes 

not transfer, from the internal storage device to the network storage deviceò), and 
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would instead wait to be able to transfer to the central server; thereafter, the 

completion signal would reflect the not-completed transfer.  EX1005 (Franke), 

[0108] (ñIf the requested media data is not on central server 110, the user waits until 

the requested data is on central server 110 [as] a local proxy server may be in the 

process of storing or posting the media data to central server 110ò), [0005] (ñif the 

central server is experiencing a high volume of traffic, the central server will be slow 

in delivering requested data to LAN users [and l]ow bandwidth connections to the 

central server can exacerbate the situationò), [0115]. 

443. When a proxy server is not enabled, it is not accessible on the network, 

which is functionally similar to the result of a loss of connectivity on the network; 

see also EX1005 (Franke), [0094] (describing indication of incomplete transfers of 

media data from the local proxy server to the central server using completions 

signals), [0096], [0103], [0108], [0036]. 

444. This is also functionally equivalent to when a computer is down or lost 

power and is consistent with Patent Ownerôs infringement contentions mapping this 

limitation to not transferring recorded data when there is a power loss or loss of 

connectivity.  See EX1102 (Infringement Contentions Appendix E-3), 15 (mapping 

this limitation to not transferring recorded data when there is a power loss or loss of 

connectivity). 
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445. In sum, regarding claim limitation [1b-iii], Franke discloses or renders 

obvious ñsaid transfer control unit [Frankeôs proxy server application] does not 

transfer [Frankeôs post], from the internal storage device [Frankeôs local storage 

internal to local proxy server] to the network storage device [Frankeôs central 

server], the digital contents [Frankeôs media data] that cannot be recovered [would 

fail to be copied, per Franke] if a network failure [Frankeôs non-enabled server] 

occurs during the transferring [during posting, per Franke] of the digital contents 

[Frankeôs media data] from the internal storage device [Frankeôs local storage 

internal to local proxy server] to the network storage device [Frankeôs central 

server].ò 

446. For similar reasons, Franke discloses the corresponding feature of claim 

limitation [7b-iii].  See §I above (Table of Claims). 

7. Claim [1c-i]: a list information transmission unit 

adapted to respond to a list presentation request for the held digital contents of 

the server device for media from the network player by transmitting list 

information to the network player 

447. Franke discloses claim limitation [1c-i]. 

448. As an initial matter, a POSITA would have known that listing files and 

transmitting such list was well known in the art and commonplace.  See §VIII.C.1 

above. 

449. Franke discloses that server application 175 (ña list information 

transmission unitò) performs the function of responding to a user request to display 
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available content and files by displaying a list of the available content on a user 

device (ñadapted to respond to a list presentation request for the held digital contents 

of the server device for media from the network player by transmitting list 

information to the network playerò).  EX1005 (Franke), [0038] (ñLAN users 130-

140 and WAN user 120 can ñlog inò to central server 110 and navigate to a session 

regarding a project and collaborate on the project with other users using media 

application 170ò), [0047] (ñProxy server application 175 can be used to identify, 

organize, and reference data files in local storage 190.ò), [0048] (ñProxy server 

application 175 can determine the location of data files being stored in local storage 

190 use the same identifiers for data files generated by LAN users 130-140.ò), [0049] 

(ñLocal proxy server 150 may operate with applications to identify, organize, and 

reference posted media data 180 for LAN users 130-140 or other users (e.g., WAN 

user 120).ò). 

450. As I described in §XIV.A.4 above, the ô101 patent does not identify 

particular algorithms or software for performing the functions of the ñtransfer 

control unitò and other claimed ñunits.ò  See EX1001 (ô101 patent), EX1001 (ô101 

patent), 3:5-9 (ñThe program according to the present invention causes a computer 

to function as each means of the above-described server device for mediaò), 3:31-

40.  Instead, the ô101 patent labels each óunitô based on its assigned function and 
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describes merely that a computer performs the functions based on a program or 

instructions. 

451. Frankeôs server application 175 performs each of the claimed functions 

of the óunitsô (including the functions of the list information transmission unit) just 

as the ô101 patentôs ócomputerô performs the functions.  A POSITA would have 

understood that an application (such as Frankeôs server application 175) may include 

software and/or algorithms that instruct a computer (in this case the local proxy 

server 150) to perform a variety of tasks.  For example, it would have been obvious 

to a POSITA that software including instructions stored in a memory on a computer 

would function to prompt the computer to respond to a user request to display 

available content and files by displaying a list of the available content.  See §§VIII.A 

above, VIII.C above. 
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EX1005 (Franke), FIG. 11 (annotated) 

452. For example, as annotated FIG. 11 above shows, Franke provides a user 

interface 1110 which ñdepicts a local proxy serveré dialog interface [including] a 

plurality of inputs 1115 through 1150 allowing a user to configure settings for 

posting or downloading media dataò where ñ[a] window 1140 can display sessions 

or projects assigned to the user.ò  Id., [0112]-[0113].  The window in the user 

interface provides a list of content available for selection by the user.  Id., [0113] 

(ñA window 1140 can display sessions or projects assigned to the user.ò). 

453. In sum, regarding claim limitation [1c-i], Franke discloses and/or 

suggests ña list information transmission unit [Frankeôs server application] adapted 

to respond [display, per Franke] to a list presentation request [Frankeôs user input in 
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dialog interface for list of projects] for the held digital contents [Frankeôs media 

data] of the server device for media [Frankeôs local proxy server] from the network 

player [Frankeôs LAN User] by transmitting [Frankeôs displaying to the user] list 

information [Frankeôs list of projects] to the network player [Frankeôs LAN User].ò 

454. For similar reasons, Franke discloses claim limitations [6c-i], [7c-i] , 

and [12c-i].  See §I above (Table of Claims). 

8. Claim [1c-ii ]: wherein the list information lists the 

digital contents left in the internal storage device and the digital contents 

transferred from the internal storage device to the network storage device and 

stored in the network storage device 

455. Franke renders obvious claim limitation [1c-ii].  

456. Franke describes that the user interface displays a list of projects (ñlist 

information lists the digital contentsò) that can be retrieved from either the local 

proxy server or central server, depending on where they are stored (ñleft in the 

internal storage device and the digital contents transferred from the internal storage 

device to the network storage device and stored in the network storage deviceò).  

EX1005 (Franke), [0042], [0049], [0112]-[0113], FIG. 11. 

457. Franke describes that the proxy server application 175 provides 

information to users ñif requested data files are being downloaded from central 

server 110ò and that the proxy server application 175 can also use identifiers for data 

files to ñdetermine the location of data files being stored in local storage 190.ò  

EX1005 (Franke), [0048], [0070] (ñAPI 193 may determine whether posted media 
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data 180 is stored on local proxy server 150 and access it from local proxy server 

150 if requested by media application 170 [or if] API 193 determines that posted 

media data 180 is not stored on local proxy server 150, API 193 may download 

posted media data 180 from central server 110ò). 

458. From Frankeôs disclosure that the proxy server application 175 can 

identify and search for user requested data files stored in the proxy server (ñdigital 

contents left in the internal storage deviceò) or data files located on the central server 

(ñtransferred from the internal storage device to the network storage device and 

stored in the network storage deviceò), a POSITA would have understood that the 

available sessions and projects displayed to the user in the user interface include data 

files stored in the central server and data files stored in the proxy server.  See 

§XIV.A.7 above; EX1005 (Franke), [0048], [0070], FIG. 10. 

459. In sum, regarding claim limitation [1c-ii], Franke discloses that ñthe 

list information [Frankeôs list of projects] lists [lists, per Franke] the digital contents 

[Frankeôs media data] left in [Frankeôs stored in] the internal storage device 

[Frankeôs local storage within local proxy server] and the digital contents [Frankeôs 

media data] transferred [posted, per Franke] from the internal storage device 

[Frankeôs local storage within local proxy server] to the network storage device 

[Frankeôs central server] and stored [posted and stored, per Franke] in the network 

storage device [Frankeôs central server].ò 
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460. For similar reasons, Franke renders obvious claim limitations [6c-ii], 

[7c-ii] , and [12c-ii].  See §I above (Table of Claims). 

9. Claim [1c-iii ]: wherein the list information maintains a 

tree structure of the digital contents in the internal storage device before 

transferring the digital contents to the network storage device 

461. Franke renders obvious claim limitation [1c-iii].  

462. As an initial matter, a POSITA would have known that file tree 

structures and hierarchical file systems were well known in the art and 

commonplace.  See §VIII.C.1 above. 

463. Franke maintains the list of contents (ñthe list informationò) stored in 

the local proxy server in a directory having a tree structure (ñmaintains a tree 

structureò) by adding contents to the list before they are transferred to the central 

server, and continuing to monitor and record a status of the content after the transfer 

to the central server (ñof the digital contents in the internal storage device before 

transferring the digital contents to the network storage deviceò).  EX1005 (Franke), 

[0083] (ñfolders é to store common media dataò), [0084] (ña standard filing system 

é is used to organize and store the media dataò), [0084] (ñan exemplary folder 

hierarchyò). 

464. A POSITA would have understood that such file system having a tree 

structure was conventional and well-known as a system for allowing users to access 

remote files and directories as if they were local.  See §VIII.C.1 above.  A POSITA 
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would have additionally understood that modern file systems are hierarchical and 

are organized in a ñtree structureòðthat is, a tree structure refers to a database that 

uses a hierarchical system to organize content using nested folders and subfolders to 

categorize like data.  This was also known to others and was described in other 

publications.  See e.g., EX1009 (Kageyama), [0084] (ña tree structure containing a 

plurality of containers arranged in hierarchical levelsé [t]he tree structureé has a 

ñROOTò container that forms a first level [below which] a plurality of containers 

are arrangedò). 

465. As shown below in the screen-grab of Frankeôs paragraphs [0084]-

[0092] reproduced below, Franke provides ñan exemplary folder hierarchyò with 

folders that illustrate an example of a tree structure of the list information.  EX1005 

(Franke), [0084], see also generally [0084]-[0092].  The (intentional) indentation of 

the paragraphs in the below image illustrate the nested configuration of the folders 

that makes up the ñtreeò structure with a root directory, óbranchesô formed from 

project folders, and smaller branches formed from the contents of those project 

folders, as a POSITA would have recognized.  See e.g., EX1009 (Kageyama), [0084] 

(ña tree structure containing a plurality of containers arranged in hierarchical 

levelsò), FIGS. 4A-C, 6-7, 9, 12; see §VIII.C.1 above. 
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EX1005 (Franke), ñexemplary folder hierarchyò of ÆÆ[0085]-[0092] 

466. As shown in Frankeôs FIGS. 6 and 7 (annotated side by side below), the 

organization of newly received media data into the folder hierarchy of the local 

proxy server (ñthe list information maintains a tree structure of the digital contents 

in the internal storage deviceò) occurs when media is posted to the server to be 

displayed to the user regardless of where the media is located in the system (ñbefore 

transferring the digital contents to the network storage deviceò).  EX1005 (Franke), 

[0099] (ñIf the media data having the unique ID is stored on local proxy server 150, 

a check is made to determine if there is a completion signal for the media data (stage 

810)ò), FIGS. 6-7; see also EX1009 (Kageyama), [0006]-[0009]. 
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EX1005 (Franke), FIGS. 6 (left) and 7 (right) (annotated) 

467. In sum, regarding claim limitation [1c-iii], Franke discloses and/or 

suggests ñthe list information [Frankeôs server application] maintains a tree structure 

[Frankeôs folder hierarchy] of the digital contents [Frankeôs media data] in the 

internal storage device [Frankeôs local storage in local proxy server] before 

transferring [Frankeôs posting] the digital contents [Frankeôs media data] to the 

network storage device [Frankeôs central server].ò 

468. For similar reasons, Franke renders obvious claim limitation [6c-iii] 

and corresponding features of claim limitations [7c-iii ] and [12c-iii ].  See §I above 

(Table of Claims). 
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10. Claim [1d]: a search unit adapted to respond to a data 

transmission request for the held digital contents from the network player by 

searching for a location where the held digital contents are currently stored 

469. Franke renders obvious claim limitation [1d]. 

470. Franke describes that the proxy server application performs a check to 

determine the location of selected data files.  EX1005 (Franke), [0059] (ñMemory 

265 may store instructions or code for implementing a program é and an application 

programming interface (API)ò), [0099] (ñA check is then made to determine if the 

media data having the unique ID is stored on local proxy server 150 (stage 806) [and 

if] no media data having the unique ID is stored on local proxy server 150, the media 

data is downloaded from central server 110 (stage 808)ò), [0048], [0047], [0117], 

FIG. 2. 

471. As I described in §XIV.A.4 above, the ô101 patent does not identify 

particular algorithms or software for performing the functions of the claimed ñunits.ò  

See EX1001 (ô101 patent), 3:5-9.  Instead, the ô101 patent labels each óunitô based 

on its assigned function and describes merely that a computer performs the functions 

based on a program or instructions.  Frankeôs server application 175 performs each 

of the claimed functions of the óunitsô (including the functions of the search unit) 

just as the ô101 patentôs ócomputerô performs the functions. 

472. A POSITA would have understood that an application (such as 

Frankeôs server application 175) may include software and/or algorithms that 
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instruct a computer (in this case the local proxy server 150) to perform a variety of 

tasks.  Indeed, an ñalgorithmò is ñ[a] finite sequence of steps for solving a logical or 

mathematical problem or performing a task.ò  EX1017 (Microsoft Computer 

Dictionary), 5.  For example, it would have been obvious to a POSITA that software 

including instructions stored in a memory on a computer would function to prompt 

the computer to respond to a user request to access media data on a user device by 

performing a search to determine a location of the requested content within storage 

devices.  Indeed, such search methodology was well-known and conventional.  See 

§VIII.C above; see also e.g., EX1024 (Belknap), 6:64-7:4. 

473. In performing a check (for example, step 806 in FIG. 8), Frankeôs server 

application performs the same function as the claimed ñsearch unitò of determining 

a location where desired media data is stored (i.e., ñis media data on local proxy 

serverò).  As shown in annotated FIG. 8 below, if the result of step 806 is a 

determination that no, the desired media content is not located on the local proxy 

server, the media data is instead downloaded from the central server.  Id., [0099]. 
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EX1005 (Franke), FIG. 8 (annotated) 

474. It would have been obvious to a POSITA that the same determination 

of location of requested media data described by Franke with regard to the API 193 

would also be a function of the proxy server application and/or API of the local 

proxy server based on Frankeôs similar description of the location determination 

function of the server application and API.  EX1005 (Franke), [0099], [0059], 

[0070].  Others confirm this understanding.  See e.g., EX1024 (Belknap), 6:64-7:4 

(ñAfter receiving the request to retrieve é the media object, the object server 220 

will identify whether the media object is located locally within the object store 222 
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or at a remote location within the media archive 140 or one of the media servers 

130ò). 

475. In sum, regarding claim limitation [1d], Franke discloses a search unit 

[Frankeôs server application] adapted to respond to a data transmission request [a 

request from Frankeôs LAN user to download media data, per Franke] for the held 

digital contents [Frankeôs media data] from the network player [Frankeôs LAN user] 

by searching [Frankeôs performing a check] for a location [to determine a device, 

per Franke] where the held digital contents [Frankeôs media data] are currently 

stored [Frankeôs stored].ò 

476. For similar reasons, Franke renders obvious claim limitations [6d], 

[7d], and [12d].  See §I above (Table of Claims). 

11. Claim [1e]: a digital contents data transmission 

processing unit adapted to allow the corresponding data in held digital contents 

to be stream-delivered from the network storage device to the network player, 

if the result of search shows the network storage device 

477. Franke discloses claim limitation [1e]. 

478. Franke describes that the server application (ña digital contents data 

transmission processing unitò) transfers requested data files (ñadapted to allow the 

corresponding data in held digital contents to be stream-deliveredò) from the central 

server to the LAN users if the content is stored in the central server (ñfrom the 

network storage device to the network player, if the result of search shows the 

network storage deviceò).  EX1005 (Franke), [0047] (ñProxy server application 175 
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may also be used to transfer such data files to LAN usersò), [0054] (ñif, e.g., media 

data 180 is not stored in local storage 190, local proxy server 150 can request the 

data from central server 110ò), see also [0042]-[0048], [0053]-[0054], [0103], 

[0117]. 

479. As I described in §XIV.A.4 above, the ô101 patent does not identify 

particular algorithms or software for performing the functions of the claimed ñunits.ò  

See EX1001 (ô101 patent), 3:5-9.  Instead, the ô101 patent labels each óunitô based 

on its assigned function and describes merely that a computer performs the functions 

based on a program or instructions.  Frankeôs server application 175 performs each 

of the claimed functions of the óunitsô (including the functions of the digital contents 

data transmission unit) just as the ô101 patentôs ócomputerô performs the functions.  

EX1005 (Franke), [0047], [0054], [0042], [0048], [0053]-[0054], [0103], [0117]. 

480. A POSITA would have understood that an application (such as 

Frankeôs server application 175) may include software and/or algorithms that 

instruct a computer (in this case the local proxy server 150) to perform a variety of 

tasks.  For example, it would have been obvious to a POSITA that software including 

instructions stored in a memory on a computer would function to prompt the 

computer to stream requested content from the storage device to the user device.  See 

§§VIII.E -VIII.E above. 
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481. Franke describes that in its system, content is saved to the local proxy 

server by the local users, unless the local proxy server is not enabled, in which case 

the content is saved to the central server.  Id., [0079] (ñIf local proxy server 150 is 

enabled, the media data is stored or posted on local proxy server 150ò), [0078] (ñIf 

local proxy server 150 is not enabled, media data is stored or posted on central server 

110ò), FIG. 8.  As discussed above, the local proxy server also stores content to the 

central server and can mirror content stored on the central server by remote users.  

Id., [0080] (ñLocal proxy server 150 then stores or posts the media data on central 

server 110ò), FIG. 8 (annotated below). 

 

EX1005 (Franke), FIG. 8 (annotated) 
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482. Alternatively, Franke describes that when the data is located on the 

central server (for example, the response to step 806 in annotated FIG. 8 above is 

ñnoò), the media data is downloaded from the central server to the user (see step 808 

in FIG. 8).  EX1005 (Franke), [0048] (ñlocal proxy server 150, using proxy server 

application 175, can download project data, data files, or other types of data for LAN 

users 130-140 even if any of the users are not in a direct connection or session with 

a project maintained by central server 110ò), [0053] (ñLAN users 130-140 can also 

request project data from local proxy server 150.ò), [0099] (ñthe media data is 

downloaded from local proxy server 150ò), see also generally, [0107]-[0109], FIGS. 

8-10. 

483. Franke also illustrates other situations in FIGS. 9 and 10 (annotated side 

by side below), where the content located on the central server is downloaded from 

the central server to the local proxy server for distribution to the local users (FIG. 9) 

or downloaded directly from the central server when it becomes available (FIG. 10).  

EX1005 (Franke), [0048] (ñProxy server application 175 provides download status 

information to LAN users 130-140 if requested data files are being downloaded from 

central server 110ò), [0053] (ñIf  local proxy server 150 does not contain the 

requested project data, local proxy server 150 can request it from central server 110 

and then distribute it to LAN users 130-140ò), [0099], [0107]-[0109], FIGS. 8-10. 
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EX1005 (Franke), FIGS. 9 (left) and 10 (right) (annotated) 

484. A POSITA would have understood that multi-media streaming was a 

well-known and conventional process by the Critical Date, and would have further 

understood that Franke discloses providing media data to the LAN users by stream-

delivering the content.  See §VIII.E above; EX1005 (Franke), [0103] (ña streaming 

process can be implemented to download segments of the requested media data as 

soon as the segments become available on local proxy server 150ò), [0109] (ña 

streaming process can be implemented to download segments of the requested 

media data as soon as the segments become available on central server 110ò). 

485. In sum, regarding claim limitation [1e], Franke discloses ña digital 

contents data transmission processing unit [Frankeôs server application] adapted to 
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allow the corresponding data [Frankeôs requested media data] in held digital contents 

[Frankeôs media data] to be stream-delivered [by Frankeôs streaming process] from 

the network storage device [Frankeôs central server] to the network player Frankeôs 

[Frankeôs LAN user], if the result of search [if the check, per Franke] shows the 

network storage device [Frankeôs shows the media data is stored in the central 

server].ò 

486. For similar reasons, Franke discloses claim limitations [6e], [7e], and 

[12e].  See §I above (Table of Claims). 

12. Claim [1f]: wherein the server device for media is a 

media player 

487. Franke discloses claim limitation [1f]. 

488. Franke describes that the local proxy server can be a personal computer, 

which a POSITA would have understood is a media player.  EX1005 (Franke), 

[0044], [0032]; see §VIII.A above. 

489. As I described above, there are various characteristics common to 

computers, including having input/output devices like displays or speakers that 

enable a user to interact with the computer.  See §VIII.A above.  Frankeôs disclosure 

that ñLocal proxy server 150 is a computing systemò such as ñAppleÈ Power 

Macintoshes or Intel® Pentium-based personal computers running a version of the 

WindowsÈ operating systemò discloses that the local proxy server (ñserver device 

for mediaò) is a media player, because a POSITA would have understood that such 
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personal computer devices including I/O devices allowing for media to be played 

directly from the device.  EX1005 (Franke), [0044], [0032. 

490. In sum, regarding claim limitation [1f], Franke discloses that ñthe 

server device for media [Frankeôs local proxy server] is a media player [Frankeôs 

personal computer able to directly play media].ò 

491. For similar reasons, Franke discloses claim limitations [6f], [7f], and 

[12f].  See §I above (Table of Claims). 

B. Claim 6 

492. As shown in §I above (Table of Claims), the claim 6 limitations [6pre]-

[6b-ii] and [6c-i] -[6f] are the same as limitations [1pre]-[1b-ii] and [1c-i] -[1f].  

Accordingly, Franke discloses the claim limitations of [6pre]-[6b-ii] and [6c-i] -[6f] 

for the same reasons explained above with regard to the corresponding elements of 

claim 1, and I do not repeat the analysis here.  See §XIV.A above. 

1. Element [6b-iii ]: wherein the digital contents that 

cannot be recovered if a network failure occurs during the transferring of the 

digital contents from the internal storage device to the network storage device 

is transferred after obtaining permission from a user 

493. Franke renders obvious claim limitation [6b-iii].  

494. Franke describes that users are presented with options for how to 

proceed when there is an error in contacting a server to initiate a transfer (ñdigital 

contents é [are] transferred after obtaining permission from a userò), such as when 

a server is not enabled and content cannot be successfully transferred (ñthe digital 
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contents that cannot be recovered if a network failure occurs during the transferring 

of the digital contents from the internal storage device to the network storage 

deviceò).  EX1005 (Franke), [0112] (ñUser interface 1110 includes a plurality of 

inputs 1115 through 1150 allowing a user to configure settings for posting or 

downloading media dataò), [0113] (ñif the óAsk Me What to D[o]ô option is selected, 

a help type window is displayed informing the user of options that can be selected 

for user interface 1110.ò), [0115] (ñuser interface 1410 is provided if there is an error 

in communicating with local proxy server 150.  For example, window 1415 can 

display a message such as óCannot communicate with Local Proxy Server.  Edit your 

settings and select OK.ôò), [0036] (ñsend status updates to [the] usersò), [0103] 

(ñcompletion signal is generatedò), see also generally [0094]-[0096], [0108]-[0109]. 

495. In particular, when Frankeôs ñask me what to doò option is selected or 

enabled on a user device, ña help type window is displayed informing the user of 

options that can be selected for user interface 1110.ò  EX1005 (Franke), [0113].  A 

POSITA would have recognized that a help window providing a user with selectable 

options would be useful when errors occur that disrupt function of the system, such 

as problems with transfers of content between the local proxy server, central server, 

or user devices, in view of Frankeôs discussion of network connection and 

enablement of the network servers impacting transfer.  Id., [0036], [0094]-[0096], 

[0103], [0108]-[0109]. 
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496. A POSITA would have further understood that it was well-known and 

conventional to present a user with an option to provide instructions to the system if 

a failure had occurred or was likely to occur.  See e.g., EX1007 (Marotta), [0481]-

[0482], [0691]-[0710], FIGS. 20, 41.  See also §VIII.B.2 above. 

497. Franke describes that there may be situations when the proxy server is 

not enabled, meaning that the proxy server is not accessible to other devices on the 

network, and as a result, content cannot be stored on the proxy server.  EX1005 

(Franke), [0009], [0051].  This is a similar result to that which occurs when network 

failure or poor connection prevent a device from being accessible in a networkðthe 

device simply cannot be contacted and transfer to or from the device is not possible.  

See §VIII.B.1 above. 

498. Frankeôs description of non-enabled devices from which transfer is 

impossible giving rise to the claimed ñdigital contents that cannot be recovered if a 

network failure occursò is consistent with the patent ownerôs infringement 

contentions, which map the limitation ñdigital contents that cannot be recovered if a 

network failure occursò of claim element [1b-iii] to content that could not be 

transferred during a power loss or loss of connectivity.  EX1102 (Infringement 

Contentions Appendix E-3), 15; see also EX1005 (Franke), [0094] (describing 

indication of incomplete transfers of media data from the local proxy server to the 

central server using completions signals), [0096], [0103], [0108], [0036]. 
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499. It would have been obvious to a POSITA that if the network between 

the proxy server and central server were in a state in which digital contents could not 

be recovered if a network failure occurs (e.g., if the central server is not available on 

the network) (ñthe digital contents that cannot be recovered if a network failure 

occurs during the transferring of the digital contents from the internal storage device 

to the network storage deviceò) then the user is presented with options, including an 

ñAsk me what to doò option and options for proceeding with the storage of the data 

to the central server (ñis transferred after obtaining permission from a userò).  

EX1005 (Franke), [0108]-[0115], [0345] (ñcentral server 110 handles authentication 

tasksò), [0049] (ñpassword protection for media data 180ò), [0112]  (ñUser interface 

1110 includes a plurality of inputs 1115 through 1150 allowing a user to configure 

settings for posting or downloading media dataò), [0005]. 

500. In sum, regarding claim limitation [6b-iii], Franke discloses or renders 

obvious ñthe digital contents [Frankeôs media data] that cannot be recovered [would 

fail to be copied] if a network failure [Frankeôs non-enabled server] occurs during 

the transferring [Frankeôs during posting] of the digital contents [Frankeôs media 

data] from the internal storage device [Frankeôs local storage internal to local proxy 

server] to the network storage device [Frankeôs central server 110] is transferred [is 

posted, per Franke] after obtaining permission from a user [Frankeôs after receiving 

a user response in the user interface].ò 
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501. For similar reasons, Franke renders obvious claim limitation [12b-iii].  

See §I above (Table of Claims). 

C. Dependent Claims 2-5 and 8-11 

1. Claim 2: The server device for media according to 

claim 1, wherein said digital contents data transmission processing unit causes 

the network storage device to transmit the corresponding data to the server 

device for media, and then transmits the corresponding data received from the 

network storage device from the server device for media to the network player 

502. Franke discloses claim [2]. 

503. As an initial matter, this claim describes a standard caching technique, 

where data is retrieved from a backend device (network storage device), through an 

intermediary, proxy, or cache device (server device for media), and then to its final 

decisional for consumption by users/applications (network player).  See §VIII.F 

above. 

504. Franke describes that the server application (ñdigital contents data 

transmission processing unitò) downloads requested content from the central server 

to the local proxy server (ñcauses the network storage device to transmit the 

corresponding data to the server device for mediaò) before transferring the content 

to the LAN users (ñand then transmits the corresponding data received from the 

network storage device from the server device for media to the network playerò).  

EX1005 (Franke), [0054] (ñif, e.g., media data 180 is not stored in local storage 190, 

local proxy server 150 can request the data from central server 110 to make it 
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accessible to LAN users 130-140ò), [0047], [0064], [0068]-[0070], FIG. 9; see also 

§XI.A.11 above. 

505. This is illustrated in annotated FIG. 9 below, which shows that when 

requested media data is not located on the local proxy server (result of step 906 is 

ñnoò), the local proxy server downloads the requested media data from the central 

server (steps 907, 914, highlighted in red). 

 

EX1005 (Franke), FIG. 9 (annotated) 
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506. Franke describes that ñif no media data having the unique ID is stored 

on local proxy server 150 and local proxy server 150 is enabled, the media data is 

copied from central server 110 by local proxy server 150 [such that the] local proxy 

server 150 downloads the requested media data with the unique ID from central 

server 150.ò  EX1005 (Franke), [0102].  Because Frankeôs ñ[l]ocal proxy server 150 

can act as a client to central server 110 and act as an intermediary between central 

server 110 and LAN users 130-140ò the media data downloaded from the central 

server is then transmitted to the LAN users.  EX1005 (Franke), [0072]. 

507. In sum, regarding claim [2], Franke discloses that ñsaid digital contents 

data transmission processing unit [Frankeôs server application] causes the network 

storage device [Frankeôs central server] to transmit [Frankeôs download] the 

corresponding data [Frankeôs requested media data] to the server device for media 

[Frankeôs local proxy server], and then transmits [Franke provides a download] the 

corresponding data [Frankeôs requested media data] received from the network 

storage device [Frankeôs central server] from the server device for media [Frankeôs 

local proxy server] to the network player [Frankeôs LAN user].ò 

508. For similar reasons, Franke discloses claim [8].  See §I above (Table of 

Claims). 
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2. Claim 3: The server device for media according to 

claim 1, wherein said digital contents data transmission processing unit 

transmits the corresponding data and information for identifying the network 

storage device to the network player, and causes the network storage device to 

directly transmit the corresponding data to the network player 

509. Franke discloses claim [3]. 

510. As an initial matter, this claim describes an obvious ideaðthat to be 

able to retrieve data from some remote location, you have to identify that location.  

All network storage systems, whether client-server ones or more complex distributed 

storage systems, have to identify the location of each data item before transmitting 

it anywhere.  Moreover, a POSITA would have understood that directly transmitting 

a piece of data, without going through an intermediary (e.g., a proxy or cache 

device), is more efficient network-wise.  See §VIII.D above. 

511. Franke describes that the server application 175 (ñdigital contents data 

transmission processing unitò) identifies the location of requested content to the 

LAN user (ñtransmits the corresponding data and information for identifying the 

network storage device to the network playerò) and the requested content is 

transmitted directly to the LAN user from the central server (ñcauses the network 

storage device to directly transmit the corresponding data to the network playerò).  

See §XIV.A.11 above; EX1005 (Franke), [0036] (ñCentral server 110 can also 

handle download requests of project data from LAN usersò), [0070] (ñAPI 193 may 

download posted media data 180 from central server 110ò), [0053] (ñTo download 
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project data, LAN users 130-140 and WAN user 120 can request project data from 

central server 110 directlyò), [0099] (ñIf no media data having the unique ID is stored 

on local proxy server 150, the media data is downloaded from central server 110 

(stage 808).ò), [0108] (ñIf the requested media data is on central server 110, the 

requested media data is downloaded from central server 110ò), see also generally 

[0033]-[0036],. 

512. As discussed in §XIV.A.7 above (claim limitations [1c-i] -[1c-ii]), 

Frankeôs local proxy server application provides the list of contents and their 

location information to a user.  Additionally, Franke describes that when the local 

proxy server is not enabled, the LAN userôs media application instead receives 

requested content directly from the central server.  EX1005 (Franke), [0108], [0033] 

(ñcentral server 110 can store, manage, and distribute media data and object data in 

a project databaseò), [0035] (ñcentral server 110 can provide media data and object 

data ñon demandò or upon request by a userò), [0068] (ñTo download posted media 

data, API 193 can copy posted media from central server 110ò), [0053]. 
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EX1005 (Franke), FIG. 10 (annotated) 

513. With regard to FIG. 10 (annotated above), Franke describes that in 

some cases, ñ[a] check is made to determine if the requested media data is on central 

server 110 (stage 1002) [and, if so], the requested media data is downloaded from 

central server 110 (stage 1003).ò  Id., [0108].  Accordingly, Franke describes that, 

in some cases, when media data is located on the central server, the media data is 

transmitted directly from the central server to the user.  Id., FIG. 10. 

514. In sum, regarding claim [3], Franke discloses that ñsaid digital contents 

data transmission processing unit [Frankeôs server application] transmits [Frankeôs 

downloads] the corresponding data [Frankeôs list of projects] and information for 

identifying the network storage device [Frankeôs check result indicating requested 

media data is stored in the central server] to the network player [Frankeôs LAN user], 
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and causes the network storage device [Frankeôs central server] to directly transmit 

[Frankeôs download] the corresponding data [Frankeôs requested media] to the 

network player [Frankeôs LAN user].ò 

515. For similar reasons, Franke discloses claim [9].  See §I above (Table of 

Claims). 

3. Claim 4: The server device for media according to 

claim 1, further comprising a return control unit adapted to cause the digital 

contents corresponding to a predetermined condition among the digital 

contents which have been transferred to the network storage device to be 

returned from the network storage device to the internal storage device 

516. Franke discloses claim [4]. 

517. As an initial matter, a POSITA would have understood that computers 

have internal storage devices, as I describe in §VIII.A above.  Moreover, this claim 

describes nothing more than transmitting cached data back to its source or migrating 

data to make some room.  See §VIII.D.1 above. 

518. As described in element [1e] (§XIV.A.11 above) and claim [2] 

(§XIV.C.1 above), Franke describes that requested content is transferred from the 

central server to the proxy server (ñcause the digital contentsé to be returned from 

the network storage device to the internal storage deviceò) by the proxy server 

application (ña return control unitò) in response to a user request for content (ñthe 

digital contents corresponding to a predetermined conditionò), after storing the 

content in the central server (ñthe digital contents é among the digital contents 
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which have been transferred to the network storage device to be returned from the 

network storage device to the internal storage deviceò).  EX1005 (Franke), [0081] 

(ñmedia data 180 being stored on central server 110 can be mirrored on local proxy 

server 150 for access by LAN users 130-140 via LAN 190ò). 

519. Frankeôs server application 175 performs the same function as the 

claimed ñreturn control unit,ò and, as described above, is likely implemented using 

software to allow a computer (e.g., local proxy server) to perform functions 

including transferring stored content between storage devices.  See §VIII.A above.  

A POSITA would have appreciated that an application is software that ñcauses a 

computer to functionò in a particular way to achieve a task.  EX1001 (ô101 patent), 

3:5-9.  Accordingly, a POSITA would have appreciated that Frankeôs ñserver 

application 175ò is implemented as software in a computer to perform functions 

including transferring content between devices, just as the ô101 patentôs ñreturn 

control unitò must be. 

520. As I described in §VIII.D.1 above, a POSITA would have understood 

Frankeôs description of transferring requested content from the central server to the 

local proxy server before providing the requested content to the user to be 

conventional behavior of a proxy server.  Additionally, a POSITA would have 

understood that Frankeôs reason for transferring requested content from the central 

server to the proxy server is consistent with the ñpredetermined reasonsò given as 
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examples in the ô101 patent.  For example, the ô101 patent describes that content can 

be returned to the server device for media for a number of predetermined reasons, 

including ñthe digital contents which have recently been subjected to the self-

playback among the digital contents which have been transferred to the network 

storage device 57, or the digital contents which have recently been played whether 

by self-playback or the network-playback.ò  EX1001 (ô101 patent), 8:5-10. 

521. A POSITA would have understood that Frankeôs system transmitting 

requested content from central server to the local proxy server is a return of content 

based on a predetermined reason; that is, based on the predetermined reason of being 

requested by the user.  This represents a common experience for a POSITA: once a 

media (e.g., video) has been played once, often it need not consume resources in its 

current location and can be transferred or moved elsewhere.  This is also consistent 

with the description of predetermined conditions in the ô101 patent.  See e.g., id., 

8:5-10 (describing that predetermined conditions can include ñthe digital contents 

which have recently been subjected to the self-playbackò or ñnetwork playbackò). 

522. In sum, regarding claim [4], Franke discloses that ña return control unit 

[Frankeôs server application] adapted to cause the digital contents [Frankeôs media 

data] corresponding to a predetermined condition [Frankeôs requested by a user] 

among the digital contents [from Frankeôs media data] which have been transferred 

[Frankeôs posted] to the network storage device [Frankeôs central server] to be 
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returned [Frankeôs to be downloaded] from the network storage device [Frankeôs 

central server] to the internal storage device [Frankeôs local storage internal to local 

proxy server]ò. 

523. For similar reasons, Franke discloses claim [10].  See §I above (Table 

of Claims). 

4. Claim 5: The server device for media according to 

claim 1, wherein said list information transmission unit makes the list 

information to be transmitted to the network player include information for 

identifying whether each digital content is currently stored in the internal 

storage device or the network storage device in the display list of the network 

player 

524. Franke renders obvious claim [5]. 

525. As an initial matter, this claim describes a file namespace unification 

scheme where data or files that reside in different locations are presented in a unified 

view.  Including the location with a data item was well known, as I described in 

§VIII.D above.  Moreover, file namespace unification was well known and I 

personally worked on such techniques, as described in my qualification in §III 

above. 

526. Franke describes that the server application (ñlist information 

transmission unitò) provides a user interface at a client device with a list of projects 

stored by the local proxy server (ñmakes the list information to be transmitted to the 

network playeré in the display list of the network playerò) with a completion signal 

indicating whether the data has been completely stored in the local proxy server 
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(ñinclude information for identifying whether each digital content is currently stored 

in the internal storage device or the network storage deviceò).  EX1005 (Franke), 

[0093] (ñAfter the media data is completely posted on local proxy server 150, a 

completion signal is generated é [which] notifies other LAN users 130-140 that the 

media data has been completely posted or stored on the local proxy server.ò), [0094] 

(completion signal presented so that ña user can avoid downloading an incomplete 

copy of media data.ò), [0099] (ñIf there is a completion signal, the media data is 

downloaded from local proxy server 150 (stage 812)ò), [0103] (ñIf media data 

having the unique ID is stored on local proxy server 150, a check is made to 

determine if there is a completion signal (stage 910)é. The completion signal 

indicates that the media data is completely stored on local proxy server 1150ò), see 

also generally [0092]-[0096], [0103]-[0105]. 

527. As shown in annotated FIG. 8 below, Franke describes that presence of 

a completion signal indicates that the data is located in and can be downloaded from 

the proxy server, while an absence of the completion signal indicates the data is not 

completely stored in the proxy server and ñthe media data is downloaded from 

central server 110.ò  EX1005 (Franke), [0099]. 
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EX1005 (Franke), FIG. 8 (annotated) 

528. Accordingly, Frankeôs system uses the completion signal to indicate to 

a user whether particular content has been stored on the central server or if it is 

located only at the local proxy server.  EX1005 (Franke), [0093] (ñAfter the media 

data is completely posted on local proxy server 150, a completion signal is generated 

[which] notifies other LAN users 130-140 that the media data has been completely 

posted or stored on local proxy server 150 and is ready for downloading.ò), [0094] 

(ñ[t]he completion signal can be indicated, e.g., by appending ñ.cmpitò to the 

unique ID for the media data, storing an indication in a database record, or 

checking the media data size on local proxy server 150 with the required file size for 






































