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24. The method of claim 22, wherein Magstar, as evidenced by the example

Lempel-Ziv is utilized by the data citations below, discloses

compression engine to compress the “Lempel-Ziv is utilized by the data

additional boot data. compression engine to compress the
additional boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, Lempel-Ziv is utilized by the data compression
engine to compress the additional boot data), Apple contends that one of skill in the art
would understand the operation of booting a computer system to include the element that
is missing similar to the manner in which the patentee relied upon such knowledge of
skill in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Magstar discloses this limitation:

See Claims 15 and 22 above.

Magstar Claim 24
“The method of claim 22, wherein Lempel-Ziv is utilized by the data compression engine to
compress the additional boot data” Page 42 of 53
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25. The method of claim 22, wherein a Magstar, as evidenced by the example

plurality of encoders are utilized by the citations below, discloses

data compression engine to compress the | “a plurality of encoders are utilized by the

additional boot data.. data compression engine to compress the
additional boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a plurality of encoders are utilized by the data
compression engine to compress the additional boot data), Apple contends that one of
skill in the art would understand the operation of booting a computer system to include
the element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Magstar discloses this limitation:

See Claims 16 and 22 above.

Magstar Claim 25
“The method of claim 22, wherein a plurality of encoders are utilized by the data compression engine
to compress the additional boot data.” Page 43 of 53
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27.1 a boot device.. Magstar, as evidenced by the example
citations below, discloses
“a boot device.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a boot device), Apple contends that one of skill in
the art would understand the operation of booting a computer system to include the
element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Magstar discloses this limitation:

See Claim 1 above.

Magstar Claim 27.1
“a boot device” Page 44 of 53
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27.2 a processor.. Magstar, as evidenced by the example
citations below, discloses
“a processor.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a processor), Apple contends that one of skill in the
art would understand the operation of booting a computer system to include the element
that is missing similar to the manner in which the patentee relied upon such knowledge
of skill in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Magstar discloses this limitation:

See Claim 1.2 above.

Magstar Claim 27.2
“a processor” Page 45 of 53
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27.3 cache memory; and. Magstar, as evidenced by the example
citations below, discloses
“cache memory.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, cache memory), Apple contends that one of skill in
the art would understand the operation of booting a computer system to include the
element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Magstar discloses this limitation:

See Claims 1.3 and 1.4 above.

Magstar Claim 27.3
“cache memory” Page 46 of 53
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27.4 non-volatile memory for storing Magstar, as evidenced by the example
logic code for use by the processor,.. citations below, discloses
“non-volatile memory for storing logic
code for use by the processor.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, non-volatile memory for storing logic code for use
by the processor), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Magstar discloses this limitation:

See Claim 1.1 and 1.3 above.

Magstar Claim 27.4
“non-volatile memory for storing logic code for use by the processor,” Page 47 of 53
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27.5 the logic code being used for: Magstar, as evidenced by the example

maintaining a list associated with boot citations below, discloses

data, wherein the boot data is used in “the logic code being used for:

booting a first system maintaining a list associated with boot
data, wherein the boot data is used in
booting a first system.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, the logic code being used for: maintaining a list
associated with boot data, wherein the boot data is used in booting a first system;), Apple
contends that one of skill in the art would understand the operation of booting a computer
system to include the element that is missing similar to the manner in which the patentee
relied upon such knowledge of skill in the art during prosecution. See Sections VI. and
VII. of Apple’s Invalidity Contentions.

Magstar discloses this limitation:

See Claim 1.1 above.

Magstar Claim 27.5
“the logic code being used for: maintaining a list associated with boot data,
wherein the boot data is used in booting a first system” Page 48 of 53
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27.6 preloading compressed boot data
associated to the list into the cache
memory prior to completion of
initialization of a central processing unit
of the first system; and

Magstar, as evidenced by the example
citations below, discloses

“preloading compressed boot data
associated to the list into the cache
memory prior to completion of
initialization of a central processing unit
of the first system.”

Magstar discloses this limitation:

See Claim 1.3 above.

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, preloading compressed boot data associated to the
list into the cache memory prior to completion of initialization of a central processing
unit of the first system), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Magstar

Claim 27.6

“preloading compressed boot data associated to the list into the cache memory prior to

completion of initialization of a central processing unit of the first system”

Page 49 of 53
2008




Appendix A33
Invalidity of U.S. Patent 7,181,608 based on Magstar

27.7 servicing requests for the compressed | Magstar, as evidenced by the example

boot data from the first system after citations below, discloses
completion of initialization of the central | “servicing requests for the compressed
processing unit; and boot data from the first system after

completion of initialization of the central
processing unit.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, servicing requests for the compressed boot data from
the first system after completion of initialization of the central processing unit), Apple
contends that one of skill in the art would understand the operation of booting a computer
system to include the element that is missing similar to the manner in which the patentee
relied upon such knowledge of skill in the art during prosecution. See Sections VI. and
VII. of Apple’s Invalidity Contentions.

Magstar discloses this limitation:

See Claim 1.4 above.

Magstar Claim 27.7
“servicing requests for the compressed boot data from the first system after completion of
initialization of the central processing unit” Page 50 of 53
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27.8 a data compression engine for
decompressing the compressed boot data
accessed from the cache memory for use
in responding to the servicing requests
and for compressing additional boot data

Magstar, as evidenced by the example
citations below, discloses

“a data compression engine for
decompressing the compressed boot data
accessed from the cache memory for use

and storing the additional compressed
boot data to the boot device

in responding to the servicing requests
and for compressing additional boot data
and storing the additional compressed
boot data to the boot device.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a data compression engine for decompressing the
compressed boot data accessed from the cache memory for use in responding to the
servicing requests and for compressing additional boot data and storing the additional
compressed boot data to the boot device), Apple contends that one of skill in the art
would understand the operation of booting a computer system to include the element that
1s missing similar to the manner in which the patentee relied upon such knowledge of
skill in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Magstar discloses this limitation:

See Claims 4, 10, and 11 above.

Magstar

Claim 27.8

“a data compression engine for decompressing the compressed boot data accessed from the cache memory
for use in responding to the servicing requests and for compressing additional boot data and storing

the additional compressed boot data to the boot device”

Page 51 of 53
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29. The system of claim 27, wherein Magstar, as evidenced by the example

Lempel-Ziv is utilized by the data citations below, discloses

compression engine to compress the “Lempel-Ziv is utilized by the data

additional boot data. compression engine to compress the
additional boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, Lempel-Ziv is utilized by the data compression
engine to compress the additional boot data), Apple contends that one of skill in the art
would understand the operation of booting a computer system to include the element that
is missing similar to the manner in which the patentee relied upon such knowledge of
skill in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Magstar discloses this limitation:

See Claims 15 and 27 above.

Magstar Claim 29
“The system of claim 27, wherein Lempel-Ziv is utilized by the data compression engine
to compress the additional boot data” Page 52 of 53
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30. The system of claim 27, wherein a Magstar, as evidenced by the example

plurality of encoders are utilized by the citations below, discloses

data compression engine to compress the | “a plurality of encoders are utilized by the

additional boot data. data compression engine to compress the
additional boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a plurality of encoders are utilized by the data
compression engine to compress the additional boot data), Apple contends that one of
skill in the art would understand the operation of booting a computer system to include
the element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Magstar discloses this limitation:

See Claims 16 and 27 above.

Magstar Claim 30
“The system of claim 27, wherein a plurality of encoders are utilized by the data compression engine
to compress the additional boot data” Page 53 of 53
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The publication Mealey, B, IBM, An IP.com Prior Art Database Technical Disclosure,
January, 1992 (“Mealey”) invalidates claims 1-13, 15-16, 19-20, 22, 24-25, 27, and 29-30
of United States Patent No. 7,181,608 (“the 608 Patent”) pursuant to 35 U.S.C. § 102
and/or 35 U.S.C. § 103 either alone or in combination with other prior art references, and/or
in combination with the knowledge of a person of ordinary skill.

The analysis provided in this chart may in some instances uses Realtime’s proposed (or
implied) claim constructions, and Apple reserves all rights to challenge these proposed (or
implied) constructions. To the extent any of the charted prior art should fail to disclose an
element of any claims of the 608 Patent, Apple reserves the right to rely upon the
knowledge of one skilled in the art, or any other disclosed prior art, alone or in combination,
whether produced by Apple or by Realtime, to show the element and thereby invalidate
those claims. Citations given in the chart below are merely representative of the respective
elements and are not meant to be exhaustive.

Mealey
Page 1 of 46
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1 (Preamble) A method for providing Mealey, as evidenced by the exemplary

accelerated loading of an operating citations below, discloses “a method for

system, comprising the steps of: providing accelerated loading of an
operating system, comprising the steps
of:”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, accelerated loading of an operating system), Apple
contends that one of skill in the art would understand the operation of booting a computer
system to include the element that is missing similar to the manner in which the patentee
relied upon such knowledge of skill in the art during prosecution. See Sections VI. and
VIL. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

“Disclosed is an approach that reduces resources and time required for
system initialization. This is accomplished by applying a data compression
algorithm to the text and data of a boot-image.

The boot-image is divided into two portions: text and data. The text is
compressed and bound with a decompression program. It is decompressed
immediately after being loaded.

The data portion is a RAM disk file system. The file system is compressed
at the block level. It is accessed by a pseudo device driver that compresses
on writes and decompresses on reads. The file system remains compressed
during system initialization reducing the amount of memory required to
hold it.

Applying compression to a boot image can produce a significant time
savings when booting from a slow device, such as a busy LAN or floppy
disk. It also reduces the size of the media required to hold the image.
Finally, it can reduce the amount of memory required to hold the boot
image until system initialization is complete.”

Mealey, 1.
Mealey Claim 1 (Preamble)
“A method for providing accelerated loading of an operating system, comprising the steps
of:” Page 2 of 46
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1.1 maintaining a list of boot data used for | Mealey, as evidenced by the example
booting a computer system; citations below, discloses “maintaining a
list of boot data used for booting a
computer system;”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, maintaining a list of boot data used for booting a
computer system), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

“Disclosed is an approach that reduces resources and time required for
system initialization. This is accomplished by applying a data compression
algorithm to the text and data of a boot-image.

The boot-image is divided into two portions: text and data. The text is
compressed and bound with a decompression program. It is decompressed
immediately after being loaded.

The data portion is a RAM disk file system. The file system is compressed
at the block level. It is accessed by a pseudo device driver that compresses
on writes and decompresses on reads. The file system remains compressed
during system initialization reducing the amount of memory required to
hold it.

Applying compression to a boot image can produce a significant time
savings when booting from a slow device, such as a busy LAN or floppy
disk. It also reduces the size of the media required to hold the image.
Finally, it can reduce the amount of memory required to hold the boot
image until system initialization is complete.”

Mealey, 1.

Mealey Claim 1.1

“maintaining a list of boot data used for booting a computer system;”

Page 3 of 46
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1.2 initializing a central processing unit of | Mealey, as evidenced by the example
the computer system; citations below, discloses “initializing a
central processing unit of the computer
system;”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, initializing a central processing unit of the computer
system), Apple contends that one of skill in the art would understand the operation of
booting a computer system to include the element that is missing similar to the manner
in which the patentee relied upon such knowledge of skill in the art during prosecution.
See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

“Disclosed is an approach that reduces resources and time required for
system initialization. This is accomplished by applying a data compression
algorithm to the text and data of a boot-image.

The boot-image is divided into two portions: text and data. The text is
compressed and bound with a decompression program. It is decompressed
immediately after being loaded.

The data portion is a RAM disk file system. The file system is compressed
at the block level. It is accessed by a pseudo device driver that compresses
on writes and decompresses on reads. The file system remains compressed
during system initialization reducing the amount of memory required to
hold it.

Applying compression to a boot image can produce a significant time
savings when booting from a slow device, such as a busy LAN or floppy
disk. It also reduces the size of the media required to hold the image.
Finally, it can reduce the amount of memory required to hold the boot
image until system initialization is complete.”

Mealey, 1.

Mealey Claim 1.2

“initializing a central processing unit of the computer system;”

Page 4 of 46
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1.3 preloading the boot data into a cache
memory prior to completion of
initialization of the central processing unit
of the computer system, wherein
preloading the boot data comprises
accessing compressed boot data from a
boot device; and

Mealey, as evidenced by the example
citations below, discloses

“preloading the boot data into a cache
memory prior to completion of
initialization of the central processing unit
of the computer system, wherein
preloading the boot data comprises
accessing compressed boot data from a
boot device; and”

Mealey discloses this limitation:

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, preloading the boot data into a cache memory prior
to completion of initialization of the central processing unit of the computer system,
wherein preloading the boot data comprises accessing compressed boot data from a boot
device), Apple contends that one of skill in the art would understand the operation of
booting a computer system to include the element that is missing similar to the manner
in which the patentee relied upon such knowledge of skill in the art during prosecution.
See Sections VI. and VII. of Apple’s Invalidity Contentions.

“Disclosed is an approach that reduces resources and time required for

system initialization. This is accomplished by applying a data compression
algorithm to the text and data of a boot-image.

The boot-image is divided into two portions: text and data. The text is
compressed and bound with a decompression program. It is decompressed
immediately after being loaded.

The data portion is a RAM disk file system. The file system is compressed
at the block level. It is accessed by a pseudo device driver that compresses
on writes and decompresses on reads. The file system remains compressed
during system initialization reducing the amount of memory required to
hold it.

Applying compression to a boot image can produce a significant time
savings when booting from a slow device, such as a busy LAN or floppy
disk. It also reduces the size of the media required to hold the image.
Finally, it can reduce the amount of memory required to hold the boot
image until system initialization is complete.”

Mealey, 1.

Mealey

Claim 1.3

“preloading the boot data into a cache memory prior to completion of initialization of the central processing unit of the computer

system, wherein preloading the boot data comprises accessing compressed boot data from a boot device; and”

2017
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1.4 servicing requests for boot data from
the computer system using the preloaded
boot data after completion of the
initialization of the central processing unit
of the computer system, wherein servicing

Mealey, as evidenced by the example
citations below, discloses

“servicing requests for boot data from the
computer system using the preloaded boot
data after completion of the initialization

requests comprises accessing compressed
boot data from the cache and
decompressing the compressed boot data
at a rate that increases the effective access
rate of the cache.

of the central processing unit of the
computer system, wherein servicing
requests comprises accessing compressed
boot data from the cache and
decompressing the compressed boot data
at a rate that increases the effective access
rate of the cache.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, servicing requests for boot data from the computer
system using the preloaded boot data after completion of the initialization of the central
processing unit of the computer system, wherein servicing requests comprises accessing
compressed boot data from the cache and decompressing the compressed boot data at a
rate that increases the effective access rate of the cache), Apple contends that one of skill
in the art would understand the operation of booting a computer system to include the
element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Mealey discloses this limitation:

“Disclosed is an approach that reduces resources and time required for
system initialization. This is accomplished by applying a data compression
algorithm to the text and data of a boot-image.

The boot-image is divided into two portions: text and data. The text is
compressed and bound with a decompression program. It is decompressed
immediately after being loaded.

The data portion is a RAM disk file system. The file system is compressed
at the block level. It is accessed by a pseudo device driver that compresses
on writes and decompresses on reads. The file system remains compressed
during system initialization reducing the amount of memory required to
hold it.

Applying compression to a boot image can produce a significant time
savings when booting from a slow device, such as a busy LAN or floppy
disk. It also reduces the size of the media required to hold the image.
Finally, it can reduce the amount of memory required to hold the boot
image until system initialization is complete.”

Mealey, 1.
Mealey Claim 2
“The method of claim 1, wherein the boot data comprises program code associated with one
of an operating system of the computer system, an application program, and a combination
thereof.” Page 6 of 46
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2. The method of claim 1, wherein the Mealey, as evidenced by the example

boot data comprises program code citations below, discloses

associated with one of an operating “wherein the boot data comprises program

system of the computer system, an code associated with one of an operating

application program, and a combination system of the computer system, an

thereof. application program, and a combination
thereof.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, boot data that comprises program code associated
with one of an operating system of the computer system, an application program, and a
combination thereof), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:
See Claims 1.1, 1.3, and 1.4 above.
See also

“Disclosed is an approach that reduces resources and time required for
system initialization. This is accomplished by applying a data compression
algorithm to the text and data of a boot-image.

The boot-image is divided into two portions: text and data. The text is
compressed and bound with a decompression program. It is decompressed
immediately after being loaded.

The data portion is a RAM disk file system. The file system is compressed
at the block level. It is accessed by a pseudo device driver that compresses
on writes and decompresses on reads. The file system remains compressed
during system initialization reducing the amount of memory required to
hold it.

Applying compression to a boot image can produce a significant time
savings when booting from a slow device, such as a busy LAN or floppy
disk. It also reduces the size of the media required to hold the image.
Finally, it can reduce the amount of memory required to hold the boot
image until system initialization is complete.”

Mealey, 1.

Mealey Claim 2

“The method of claim 1, wherein the boot data comprises program code associated with one
of an operating system of the computer system, an application program, and a combination

thereof.” Page 7 of 46
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3. The method of claim 1, wherein the Mealey, as evidenced by the example
preloading is performed by a data storage | citations below, discloses
controller connected to the boot device. “wherein the preloading is performed by a

data storage controller connected to the
boot device.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, wherein the preloading is performed by a data storage
controller connected to the boot device), Apple contends that one of skill in the art would
understand the operation of booting a computer system to include the element that is
missing similar to the manner in which the patentee relied upon such knowledge of skill
in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Mealey discloses this limitation:
See Claims 1.3, and 1.4 above.
See also

“Disclosed is an approach that reduces resources and time required for
system initialization. This is accomplished by applying a data compression
algorithm to the text and data of a boot-image.

The boot-image is divided into two portions: text and data. The text is
compressed and bound with a decompression program. It is decompressed
immediately after being loaded.

The data portion is a RAM disk file system. The file system is compressed
at the block level. It is accessed by a pseudo device driver that compresses
on writes and decompresses on reads. The file system remains compressed
during system initialization reducing the amount of memory required to
hold it.

Applying compression to a boot image can produce a significant time
savings when booting from a slow device, such as a busy LAN or floppy
disk. It also reduces the size of the media required to hold the image.
Finally, it can reduce the amount of memory required to hold the boot
image until system initialization is complete.”

Mealey, 1.
Mealey Claim 3
“The method of claim 1, wherein the preloading is performed by a data storage controller
connected to the boot device.” Page 8 of 46
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4. The method of claim 1, further Mealey, as evidenced by the example
comprising updating the list of boot data. | citations below, discloses
“updating the list of boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, updating the list of boot data), Apple contends that
one of skill in the art would understand the operation of booting a computer system to
include the element that is missing similar to the manner in which the patentee relied
upon such knowledge of skill in the art during prosecution. See Sections VI. and VII. of
Apple’s Invalidity Contentions.

Mealey discloses this limitation:
See Claim 1.1 above.
See also

“Disclosed is an approach that reduces resources and time required for
system initialization. This is accomplished by applying a data compression
algorithm to the text and data of a boot-image.

The boot-image is divided into two portions: text and data. The text is
compressed and bound with a decompression program. It is decompressed
immediately after being loaded.

The data portion is a RAM disk file system. The file system is compressed
at the block level. It is accessed by a pseudo device driver that compresses
on writes and decompresses on reads. The file system remains compressed
during system initialization reducing the amount of memory required to
hold it.

Applying compression to a boot image can produce a significant time
savings when booting from a slow device, such as a busy LAN or floppy
disk. It also reduces the size of the media required to hold the image.
Finally, it can reduce the amount of memory required to hold the boot
image until system initialization is complete.”

Mealey, 1.
Mealey Claim 4
“The method of claim 1, further comprising updating the list of boot
data.” Page 9 of 46
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5. The method of claim 4, wherein the
step of updating comprises adding to the
list any boot data requested by the
computer system not previously stored in
the list.

Mealey, as evidenced by the example
citations below, discloses

“wherein the step of updating comprises
adding to the list any boot data requested
by the computer system not previously
stored in the list.”

Mealey discloses this limitation:

See Claims 1 and 4 above.

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, boot data that comprises program code associated
with one of an operating system of the computer system, an application program, and a
combination thereof), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey

Claim 5

“The method of claim 4, wherein the step of updating comprises adding to the list any boot data

requested by the computer system not previously stored in the list.”

Page 10 of 46
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6. The method of claim 4, wherein the
step of updating comprises removing from
the list any boot data previously stored in
the list and not requested by the computer
system.

Mealey, as evidenced by the example
citations below, discloses

“wherein the step of updating comprises
removing from the list any boot data
previously stored in the list and not
requested by the computer system.”

system), Apple contends that one of skill

Mealey discloses this limitation:

See Claims 1.1 and 4 above.

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, wherein the step of updating comprises removing
from the list any boot data previously stored in the list and not requested by the computer

in the art would understand the operation of

booting a computer system to include the element that is missing similar to the manner
in which the patentee relied upon such knowledge of skill in the art during prosecution.
See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey

Claim 6

“The method of claim 4, wherein the step of updating comprises removing from the
list any boot data previously stored in the list and not requested by the computer

system.”

Page 11 of 46
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7. (Preamble) A system for providing Mealey, as evidenced by the example

accelerated loading of an operating system | citations below, discloses

of a host system comprising: “a system for providing accelerated
loading of an operating system of a host
system.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a system for providing accelerated loading of an
operating system of a host system), Apple contends that one of skill in the art would
understand the operation of booting a computer system to include the element that is
missing similar to the manner in which the patentee relied upon such knowledge of skill
in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Mealey discloses this limitation:

See Claims 1 (Preamble) above.

Mealey Claim 7 (Preamble)

“The method of claim 4, wherein the step of updating comprises removing from the
list any boot data previously stored in the list and not requested by the computer

system.” Page 12 of 46
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7.1 a digital signal processor (DSP) or Mealey, as evidenced by the example
controller; citations below, discloses

“a digital signal processor (DSP) or
controller.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a digital signal processor (DSP) or controller), Apple
contends that one of skill in the art would understand the operation of booting a computer
system to include the element that is missing similar to the manner in which the patentee
relied upon such knowledge of skill in the art during prosecution. See Sections VI. and
VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

See Claims 1.2, 1.3, and 1.4 above.

Mealey Claim 7.1
“a digital signal processor (DSP) or controller” Page 13 0of 46
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7.2 a cache memory device; and; Mealey, as evidenced by the example
citations below, discloses
“a cache memory device.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a cache memory device), Apple contends that one of
skill in the art would understand the operation of booting a computer system to include
the element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Mealey discloses this limitation:

See Claims 1.1, 1.3, and 1.4 above.

Mealey Claim 7.2
“a cache memory device” Page 14 of 46
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7.3.1 a non-volatile memory device, for
storing logic code associated with the
DSP or controller, wherein the logic code
comprises instructions executable by the
DSP or controller for maintaining a list of
boot data used for booting the host system

Mealey, as evidenced by the example
citations below, discloses

“a non-volatile memory device, for
storing logic code associated with the
DSP or controller, wherein the logic code
comprises instructions executable by the
DSP or controller for maintaining a list of
boot data used for booting the host
system.”

operation of booting a computer system to

Mealey discloses this limitation:

See Claims 1.1, 1.3, 2, 3, and 7.1 above.

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a non-volatile memory device, for storing logic code
associated with the DSP or controller, wherein the logic code comprises instructions
executable by the DSP or controller for maintaining a list of boot data used for booting
the host system), Apple contends that one of skill in the art would understand the

include the element that is missing similar to

the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey

Claim 7.3.1

“a non-volatile memory device, for storing logic code associated with the DSP or controller,
wherein the logic code comprises instructions executable by the DSP or controller for

maintaining a list of boot data used for booting the host system”

Page 15 of 46
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7.3.2 for preloading the compressed boot | Mealey, as evidenced by the example

data into the cache memory device prior citations below, discloses

to completion of initialization of the “for preloading the compressed boot data
central processing unit of the host system | into the cache memory device prior to
completion of initialization of the central
processing unit of the host system.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, preloading the compressed boot data into the cache
memory device prior to completion of initialization of the central processing unit of the
host system), Apple contends that one of skill in the art would understand the operation
of' booting a computer system to include the element that is missing similar to the manner
in which the patentee relied upon such knowledge of skill in the art during prosecution.
See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

See Claims 1.3, and 1.4 above.

Mealey Claim 7.3.2
“for preloading the compressed boot data into the cache memory device prior to completion of
initialization of the central processing unit of the host system” Page 16 of 46
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7.3.3 and for decompressing the preloaded
compressed boot data, at a rate that
increases the effective access rate of the
cache, to service requests for boot data
from the host system after completion of
initialization of the central processing unit
of the host system

Mealey, as evidenced by the example
citations below, discloses

“decompressing the preloaded compressed
boot data, at a rate that increases the
effective access rate of the cache, to
service requests for boot data from the
host system after completion of
initialization of the central processing unit
of the host system.”

at a rate that increases the effective access
data from the host system after completion
of the host system), Apple contends that
operation of booting a computer system to

Mealey discloses this limitation:

See Claims 1.3, and 1.4 above.

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, decompressing the preloaded compressed boot data,

rate of the cache, to service requests for boot
of initialization of the central processing unit
one of skill in the art would understand the
include the element that is missing similar to

the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey

Claim 7.3.3

“and for decompressing the preloaded compressed boot data, at a rate that increases the effective access
rate of the cache, to service requests for boot data from the host system after completion of initialization

of the central processing unit of the host system”

Page 17 of 46
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8. The system of claim 7, wherein the
logic code in the non-volatile memory
device further comprises program
instructions executable by the DSP or
controller for maintaining a list of
application data associated with an
application program; preloading the
application data upon launching the
application program, and servicing
requests for the application data from the
host system using the preloaded
application data.

Mealey, as evidenced by the example
citations below, discloses

“wherein the logic code in the non-
volatile memory device further comprises
program instructions executable by the
DSP or controller for maintaining a list of
application data associated with an
application program; preloading the
application data upon launching the
application program, and servicing
requests for the application data from the
host system using the preloaded

application data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, wherein the logic code in the non-volatile memory
device further comprises program instructions executable by the DSP or controller for
maintaining a list of application data associated with an application program; preloading
the application data upon launching the application program, and servicing requests for
the application data from the host system using the preloaded application data), Apple
contends that one of skill in the art would understand the operation of booting a computer
system to include the element that is missing similar to the manner in which the patentee
relied upon such knowledge of skill in the art during prosecution. See Sections VI. and
VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

See Claims 1.1, 1.3, 1.4, 2, 3, and 7 above.

Mealey Claim 8

“The system of claim 7, wherein the logic code in the non-volatile memory device further comprises program instructions executable
by the DSP or controller for maintaining a list of application data associated with an application program; preloading the application
data upon launching the application program, and servicing requests for the application data from the host system using the preloaded

Page 18 of 46

application data”
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9.1 maintaining a list of application data | Mealey, as evidenced by the example
associated with an application program; citations below, discloses “maintaining a
list of application data associated with an
application program.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, maintaining a list of application data associated with
an application program), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

See Claims 1.1, 2, and 8 above.

Mealey Claim 9.1
“maintaining a list of application data associated with an application
program” Page 19 of 46
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9.2 preloading the application data into Mealey, as evidenced by the example

the cache memory prior to completion of | citations below, discloses “preloading the

initialization of the central processing unit | application data into the cache memory

of the computer system, wherein prior to completion of initialization of the

preloading the application data comprises | central processing unit of the computer

accessing compressed application data system, wherein preloading the

from a boot device; and application data comprises accessing
compressed application data from a boot
device.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, preloading the application data into the cache
memory prior to completion of initialization of the central processing unit of the
computer system, wherein preloading the application data comprises accessing
compressed application data from a boot device), Apple contends that one of skill in the
art would understand the operation of booting a computer system to include the element
that is missing similar to the manner in which the patentee relied upon such knowledge
of skill in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Mealey discloses this limitation:

See Claims 1.3, 2, and 8 above.

Mealey Claim 9.2

“preloading the application data into the cache memory prior to completion of initialization of the central processing unit of the
computer system, wherein preloading the application data comprises accessing compressed application data from a boot

device” Page 20 of 46
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9.3 servicing requests for application data
from the computer system using the
preloaded application data after
completion of initialization of the central
processing unit of the computer system,
wherein servicing requests comprises
accessing compressed application data
from the cache and decompressing the
compressed application data.

Mealey, as evidenced by the example
citations below, discloses “servicing
requests for application data from the
computer system using the preloaded
application data after completion of
initialization of the central processing unit
of the computer system, wherein servicing
requests comprises accessing compressed
application data from the cache and

decompressing the compressed
application data.”.

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, servicing requests for application data from the
computer system using the preloaded application data after completion of initialization
of the central processing unit of the computer system, wherein servicing requests
comprises accessing compressed application data from the cache and decompressing the
compressed application data), Apple contends that one of skill in the art would
understand the operation of booting a computer system to include the element that is
missing similar to the manner in which the patentee relied upon such knowledge of skill
in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Mealey discloses this limitation:

See Claims 1.4, 2, and 8 above.

Mealey Claim 9.3

“servicing requests for application data from the computer system using the preloaded application data after completion of
initialization of the central processing unit of the computer system, wherein servicing requests comprises accessing compressed
application data from the cache and decompressing the compressed application

Page 21 of 46

data”
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10. The method of claim 1, further Mealey, as evidenced by the example

comprising a data compression engine for | citations below, discloses

compressing, wherein the compressing “a data compression engine for

provides the compressed boot data and the | compressing, wherein the compressing

data compression engine provides the provides the compressed boot data and the

compressed boot data to the boot device. | data compression engine provides the
compressed boot data to the boot device.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a data compression engine for compressing, wherein
the compressing provides the compressed boot data and the data compression engine
provides the compressed boot data to the boot device), Apple contends that one of skill
in the art would understand the operation of booting a computer system to include the
element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Mealey discloses this limitation:

“Disclosed is an approach that reduces resources and time required for
system initialization. This is accomplished by applying a data compression
algorithm to the text and data of a boot-image.

The boot-image is divided into two portions: text and data. The text is
compressed and bound with a decompression program. It is decompressed
immediately after being loaded.

The data portion is a RAM disk file system. The file system is compressed
at the block level. It is accessed by a pseudo device driver that compresses
on writes and decompresses on reads. The file system remains compressed
during system initialization reducing the amount of memory required to
hold it.

Applying compression to a boot image can produce a significant time
savings when booting from a slow device, such as a busy LAN or floppy
disk. It also reduces the size of the media required to hold the image.
Finally, it can reduce the amount of memory required to hold the boot
image until system initialization is complete.”

Mealey, 1.

Mealey Claim 10

“The method of claim 1, further comprising a data compression engine for compressing, wherein the compressing provides the
compressed boot data and the data compression engine provides the compressed boot data to the boot

device” Page 22 of 46
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11. The method of claim 1, wherein the Mealey, as evidenced by the example
decompressing is provided by a data citations below, discloses

compression engine. “decompressing is provided by a data
compression engine.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, decompressing is provided by a data compression
engine), Apple contends that one of skill in the art would understand the operation of
booting a computer system to include the element that is missing similar to the manner
in which the patentee relied upon such knowledge of skill in the art during prosecution.
See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

“Disclosed is an approach that reduces resources and time required for
system initialization. This is accomplished by applying a data compression
algorithm to the text and data of a boot-image.

The boot-image is divided into two portions: text and data. The text is
compressed and bound with a decompression program. It is decompressed
immediately after being loaded.

The data portion is a RAM disk file system. The file system is compressed
at the block level. It is accessed by a pseudo device driver that compresses
on writes and decompresses on reads. The file system remains compressed
during system initialization reducing the amount of memory required to
hold it.

Applying compression to a boot image can produce a significant time
savings when booting from a slow device, such as a busy LAN or floppy
disk. It also reduces the size of the media required to hold the image.
Finally, it can reduce the amount of memory required to hold the boot
image until system initialization is complete.”

Mealey, 1.
Mealey Claim 11
“The method of claim 1, wherein the decompressing is provided by a data compression
engine.” Page 23 of 46
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12. The method of claim 1, further Mealey, as evidenced by the example
comprising a data compression engine for | citations below, discloses
compressing, wherein the compressing “a data compression engine for
provides the compressed boot data, the compressing, wherein the compressing
data compression engine provides the provides the compressed boot data, the

compressed boot data to the boot device, | data compression engine provides the

and the decompressing is provided by the | compressed boot data to the boot device,
data compression engine. and the decompressing is provided by the
data compression engine.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a data compression engine for compressing, wherein
the compressing provides the compressed boot data, the data compression engine
provides the compressed boot data to the boot device, and the decompressing is provided
by the data compression engine), Apple contends that one of skill in the art would
understand the operation of booting a computer system to include the element that is
missing similar to the manner in which the patentee relied upon such knowledge of skill
in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Mealey discloses this limitation:

See Claims 10 and 11 above.

Mealey Claim 12

“The method of claim 1, further comprising a data compression engine for compressing, wherein the compressing provides the
compressed boot data, the data compression engine provides the compressed boot data to the boot device, and the decompressing is

provided by the data compression engine.” Page 24 of 46
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13. The method of claim 1, wherein the Mealey, as evidenced by the example
compressed boot data is accessed via citations below, discloses

direct memory access. “the compressed boot data is accessed via
direct memory access.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, the compressed boot data is accessed via direct
memory access), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

See Claims 1.3 and 1.4 above.

Mealey Claim 13
“The method of claim 1, wherein the compressed boot data is accessed via direct memory
access..” Page 25 of 46
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15. The method of claim 1, wherein Mealey, as evidenced by the example

Lempel-Ziv encoding is utilized to citations below, discloses

provide the compressed boot data.. “Lempel-Ziv encoding is utilized to
provide the compressed boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, Lempel-Ziv encoding is utilized to provide the
compressed boot data), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

See Claims 1.3 and 1.4 above.

Mealey Claim 15
“The method of claim 1, wherein Lempel-Ziv encoding is utilized to provide the compressed boot
data.” Page 26 of 46
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16. The method of claim 1, wherein a Mealey, as evidenced by the example

plurality of encoders are utilized to citations below, discloses

provide the compressed boot data. “a plurality of encoders are utilized to
provide the compressed boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a plurality of encoders are utilized to provide the
compressed boot data), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

See Claims 1.3, 1.4, and 15 above.

Mealey Claim 16
“The method of claim 1, wherein a plurality of encoders are utilized to provide the compressed boot
data.” Page 27 of 46
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19. The method of claim 7, wherein Mealey, as evidenced by the example

Lempel-Ziv encoding is utilized to citations below, discloses

provide the compressed boot data.. “Lempel-Ziv encoding is utilized to
provide the compressed boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, Lempel-Ziv encoding is utilized to provide the
compressed boot data), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

See Claims 1.3 and 1.4, 7, and 15 above.

Mealey Claim 19
“The method of claim 7, wherein Lempel-Ziv encoding is utilized to provide the compressed boot
data.” Page 28 of 46
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20. The method of claim 7, wherein a Mealey, as evidenced by the example

plurality of encoders are utilized to citations below, discloses

provide the compressed boot data. “a plurality of encoders are utilized to
provide the compressed boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a plurality of encoders are utilized to provide the
compressed boot data), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

See Claims 1.3 and 1.4, 7, and 16 above.

Mealey Claim 20
“The method of claim 7, wherein a plurality of encoders are utilized to provide the compressed boot
data” Page 29 of 46
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22.1 maintaining a list of boot data used Mealey, as evidenced by the example
for booting a computer system;. citations below, discloses

“maintaining a list of boot data used for
booting a computer system.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, maintaining a list of boot data used for booting a
computer system), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

See Claim 1.1 above.

Mealey Claim 22.1
“maintaining a list of boot data used for booting a computer system” Page 30 of 46
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22.2 initializing a central processing unit | Mealey, as evidenced by the example
of the computer system;. citations below, discloses

“initializing a central processing unit of
the computer system.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, initializing a central processing unit of the computer
system), Apple contends that one of skill in the art would understand the operation of
booting a computer system to include the element that is missing similar to the manner
in which the patentee relied upon such knowledge of skill in the art during prosecution.
See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

See Claim 1.2 above.

Mealey Claim 22.2
“initializing a central processing unit of the computer system” Page 31 of 46
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22.3 preloading boot data in compressed
form, based on the list of boot data, from a
boot device into a cache memory prior to
completion of initialization of the central
processing unit;.

Mealey, as evidenced by the example
citations below, discloses

“preloading boot data in compressed

form, based on the list of boot data, from a
boot device into a cache memory prior to
completion of initialization of the central
processing unit.”

Contentions.

Mealey discloses this limitation:

See Claim 1.3 above.

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, preloading boot data in compressed form, based on
the list of boot data, from a boot device into a cache memory prior to completion of
initialization of the central processing unit), Apple contends that one of skill in the art
would understand the operation of booting a computer system to include the element that
is missing similar to the manner in which the patentee relied upon such knowledge of
skill in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity

Mealey

Claim 22.3

“preloading boot data in compressed form, based on the list of boot data, from a boot device into a

cache memory prior to completion of initialization of the central processing unit;”

Page 32 of 46
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22 .4 servicing requests for boot data from
the computer system using the preloaded
compressed boot data after completion of
initialization of the central processing
unit, wherein servicing requests comprises

Mealey, as evidenced by the example
citations below, discloses

“servicing requests for boot data from the
computer system using the preloaded
compressed boot data after completion of

accessing the compressed boot data from
the cache and decompressing the
compressed boot data

initialization of the central processing
unit, wherein servicing requests comprises
accessing the compressed boot data from
the cache and decompressing the
compressed boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, servicing requests for boot data from the computer
system using the preloaded compressed boot data after completion of initialization of the
central processing unit, wherein servicing requests comprises accessing the compressed
boot data from the cache and decompressing the compressed boot data), Apple contends
that one of skill in the art would understand the operation of booting a computer system
to include the element that is missing similar to the manner in which the patentee relied
upon such knowledge of skill in the art during prosecution. See Sections VI. and VII. of
Apple’s Invalidity Contentions.

Mealey discloses this limitation:

See Claim 1.4 above.

Mealey Claim 22.4

“servicing requests for boot data from the computer system using the preloaded compressed boot data
after completion of initialization of the central processing unit, wherein servicing requests comprises

Page 33 of 46
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22.5 with a data compression engine and
the data compression engine being
operable to compress additional boot data
and store the additional compressed boot
data to the boot device.

Mealey, as evidenced by the example
citations below, discloses

“with a data compression engine and the
data compression engine being operable to
compress additional boot data and store
the additional compressed boot data to the
boot device.”

Invalidity Contentions.

Mealey discloses this limitation:

See Claims 4, 10 and 11 above.

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, with a data compression engine and the data
compression engine being operable to compress additional boot data and store the
additional compressed boot data to the boot device), Apple contends that one of skill in
the art would understand the operation of booting a computer system to include the
element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s

Mealey

Claim 22.5

“with a data compression engine and the data compression engine being operable to compress

additional boot data and store the additional compressed boot data to the boot device”

Page 34 of 46
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24. The method of claim 22, wherein Mealey, as evidenced by the example

Lempel-Ziv is utilized by the data citations below, discloses

compression engine to compress the “Lempel-Ziv is utilized by the data

additional boot data. compression engine to compress the
additional boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, Lempel-Ziv is utilized by the data compression
engine to compress the additional boot data), Apple contends that one of skill in the art
would understand the operation of booting a computer system to include the element that
is missing similar to the manner in which the patentee relied upon such knowledge of
skill in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Mealey discloses this limitation:

See Claims 15 and 22 above.

Mealey Claim 24
“The method of claim 22, wherein Lempel-Ziv is utilized by the data compression engine to
compress the additional boot data” Page 35 0f 46
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25. The method of claim 22, wherein a Mealey, as evidenced by the example

plurality of encoders are utilized by the citations below, discloses

data compression engine to compress the | “a plurality of encoders are utilized by the

additional boot data.. data compression engine to compress the
additional boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a plurality of encoders are utilized by the data
compression engine to compress the additional boot data), Apple contends that one of
skill in the art would understand the operation of booting a computer system to include
the element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Mealey discloses this limitation:

See Claims 16 and 22 above.

Mealey Claim 25
“The method of claim 22, wherein a plurality of encoders are utilized by the data compression engine
to compress the additional boot data.” Page 36 0of 46
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27.1 a boot device.. Mealey, as evidenced by the example
citations below, discloses
“a boot device.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a boot device), Apple contends that one of skill in
the art would understand the operation of booting a computer system to include the
element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Mealey discloses this limitation:

See Claim 1 above.

Mealey Claim 27.1
“a boot device” Page 37 of 46
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27.2 a processor.. Mealey, as evidenced by the example
citations below, discloses
“a processor.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a processor), Apple contends that one of skill in the
art would understand the operation of booting a computer system to include the element
that is missing similar to the manner in which the patentee relied upon such knowledge
of skill in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Mealey discloses this limitation:

See Claim 1.2 above.

Mealey Claim 27.2
“a processor” Page 38 0f 46
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27.3 cache memory; and. Mealey, as evidenced by the example
citations below, discloses
“cache memory.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, cache memory), Apple contends that one of skill in
the art would understand the operation of booting a computer system to include the
element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Mealey discloses this limitation:

See Claims 1.3 and 1.4 above.

Mealey Claim 27.3
“cache memory” Page 39 of 46
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27.4 non-volatile memory for storing Mealey, as evidenced by the example
logic code for use by the processor,.. citations below, discloses
“non-volatile memory for storing logic
code for use by the processor.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, non-volatile memory for storing logic code for use
by the processor), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

See Claim 1.1 and 1.3 above.

Mealey Claim 27.4
“non-volatile memory for storing logic code for use by the processor,” Page 40 of 46
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27.5 the logic code being used for: Mealey, as evidenced by the example

maintaining a list associated with boot citations below, discloses

data, wherein the boot data is used in “the logic code being used for:

booting a first system maintaining a list associated with boot
data, wherein the boot data is used in
booting a first system.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, the logic code being used for: maintaining a list
associated with boot data, wherein the boot data is used in booting a first system;), Apple
contends that one of skill in the art would understand the operation of booting a computer
system to include the element that is missing similar to the manner in which the patentee
relied upon such knowledge of skill in the art during prosecution. See Sections VI. and
VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

See Claim 1.1 above.

Mealey Claim 27.5
“the logic code being used for: maintaining a list associated with boot data,
wherein the boot data is used in booting a first system” Page 41 of 46
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27.6 preloading compressed boot data
associated to the list into the cache
memory prior to completion of
initialization of a central processing unit
of the first system; and

Mealey, as evidenced by the example
citations below, discloses

“preloading compressed boot data
associated to the list into the cache
memory prior to completion of
initialization of a central processing unit
of the first system.”

Mealey discloses this limitation:

See Claim 1.3 above.

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, preloading compressed boot data associated to the
list into the cache memory prior to completion of initialization of a central processing
unit of the first system), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Mealey

Claim 27.6

“preloading compressed boot data associated to the list into the cache memory prior to

completion of initialization of a central processing unit of the first system”

Page 42 of 46
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27.7 servicing requests for the compressed | Mealey, as evidenced by the example

boot data from the first system after citations below, discloses
completion of initialization of the central | “servicing requests for the compressed
processing unit; and boot data from the first system after

completion of initialization of the central
processing unit.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, servicing requests for the compressed boot data from
the first system after completion of initialization of the central processing unit), Apple
contends that one of skill in the art would understand the operation of booting a computer
system to include the element that is missing similar to the manner in which the patentee
relied upon such knowledge of skill in the art during prosecution. See Sections VI. and
VII. of Apple’s Invalidity Contentions.

Mealey discloses this limitation:

See Claim 1.4 above.

Mealey Claim 27.7
“servicing requests for the compressed boot data from the first system after completion of
initialization of the central processing unit” Page 43 of 46
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27.8 a data compression engine for
decompressing the compressed boot data
accessed from the cache memory for use
in responding to the servicing requests
and for compressing additional boot data

Mealey, as evidenced by the example
citations below, discloses

“a data compression engine for
decompressing the compressed boot data
accessed from the cache memory for use

and storing the additional compressed
boot data to the boot device

in responding to the servicing requests
and for compressing additional boot data
and storing the additional compressed
boot data to the boot device.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a data compression engine for decompressing the
compressed boot data accessed from the cache memory for use in responding to the
servicing requests and for compressing additional boot data and storing the additional
compressed boot data to the boot device), Apple contends that one of skill in the art
would understand the operation of booting a computer system to include the element that
1s missing similar to the manner in which the patentee relied upon such knowledge of
skill in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Mealey discloses this limitation:

See Claims 4, 10, and 11 above.

Mealey Claim 27.8

“a data compression engine for decompressing the compressed boot data accessed from the cache memory

for use in responding to the servicing requests and for compressing additional boot data and storing

the additional compressed boot data to the boot device” Page 44 of 46
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29. The system of claim 27, wherein Mealey, as evidenced by the example

Lempel-Ziv is utilized by the data citations below, discloses

compression engine to compress the “Lempel-Ziv is utilized by the data

additional boot data. compression engine to compress the
additional boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, Lempel-Ziv is utilized by the data compression
engine to compress the additional boot data), Apple contends that one of skill in the art
would understand the operation of booting a computer system to include the element that
is missing similar to the manner in which the patentee relied upon such knowledge of
skill in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Mealey discloses this limitation:

See Claims 15 and 27 above.

Mealey Claim 29
“The system of claim 27, wherein Lempel-Ziv is utilized by the data compression engine
to compress the additional boot data” Page 45 of 46
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30. The system of claim 27, wherein a Mealey, as evidenced by the example

plurality of encoders are utilized by the citations below, discloses

data compression engine to compress the | “a plurality of encoders are utilized by the

additional boot data. data compression engine to compress the
additional boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a plurality of encoders are utilized by the data
compression engine to compress the additional boot data), Apple contends that one of
skill in the art would understand the operation of booting a computer system to include
the element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Mealey discloses this limitation:

See Claims 16 and 27 above.

Mealey Claim 30
“The system of claim 27, wherein a plurality of encoders are utilized by the data compression engine
to compress the additional boot data” Page 46 of 46
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The publication Menon, A performance comparison of RAID-5 and log-structured arrays,
IBM Almaden Research Center, (“Menon”) invalidates claims 1-13, 15-16, 19-20, 22, 24-
25,27, and 29-30 of United States Patent No. 7,181,608 (“the 608 Patent”) pursuant to 35
U.S.C. § 102 and/or 35 U.S.C. § 103 either alone or in combination with other prior art
references, and/or in combination with the knowledge of a person of ordinary skill.

The analysis provided in this chart may in some instances uses Realtime’s proposed (or
implied) claim constructions, and Apple reserves all rights to challenge these proposed (or
implied) constructions. To the extent any of the charted prior art should fail to disclose an
element of any claims of the 608 Patent, Apple reserves the right to rely upon the
knowledge of one skilled in the art, or any other disclosed prior art, alone or in combination,
whether produced by Apple or by Realtime, to show the element and thereby invalidate
those claims. Citations given in the chart below are merely representative of the respective
elements and are not meant to be exhaustive.

Menon
Page 1 of 51
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1 (Preamble) A method for providing Menon, as evidenced by the exemplary

accelerated loading of an operating citations below, discloses “a method for

system, comprising the steps of: providing accelerated loading of an
operating system, comprising the steps
of:”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, accelerated loading of an operating system), Apple
contends that one of skill in the art would understand the operation of booting a computer
system to include the element that is missing similar to the manner in which the patentee
relied upon such knowledge of skill in the art during prosecution. See Sections VI. and
VIL. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

“In addition to improved transfer times, performance benefits result from
the fact that by storing compressed data in the subsystem cache, we get
an effectively larger cache.”

Menon, 167.

“A related parameter is the compression ratio. Improved compression
ratios help in two ways. First, the better the compression ratio the greater
the free space and, hence, the better the performance. Second, the better
the compression ratio, the better the cache hit Iatios. This second factor
aEects performance quite significantly, particularly at low 1/0 rates where
it has a bigger impact than the first factor.”

Menon, 173.

“LSA has an advantage over standard RAID-5 in that the data is
compressed in the controller cache, so it appears to have an effectively
larger cache. It is also possible to implement a version of RAID-5 in
which data is stored compressed in cache. The approach would be as
follows. When a record is written by the system, store it in compressed
form in the cache. When the record is written to disk, write it in
compressed form, but leave enough pad after it to be able to store the full
uncompressed form of the record. This ensures that we can always do
update-in-place. With this approach, no disk space is saved and :io LSA
directory is needed, but improved performance or lower cost is possible
because the data is stored compressed in cache. We call this approach
RAID-5 with compression.”

Menon, 174.
Menon Claim 1 (Preamble)
“A method for providing accelerated loading of an operating system, comprising the steps
of:” Page 2 of 51
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“In understanding these comparisons, keep in nind the following
assumptions: (1) the storing of old data for RAID- 5 and the LSA
directory for LSA are both assurned to take 17% of the cache, so only
83?0 of the cache is used for other purposes (2) schemes that store
compressed data in cache have an effectkcly larger cache (3) RAID-5 has
flat skew within an array but has some skew between arrays, LSA has no
skew within or across arrays (4) Only LSA gets better transfer times due
to compressed data on disk (5) RAID-5 has better seek affinity than

LSA.”
Menon, 175.
Menon Claim 1 (Preamble)
“A method for providing accelerated loading of an operating system, comprising the steps
of:” Page 3 of 51
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1.1 maintaining a list of boot data used for | Menon, as evidenced by the example
booting a computer system; citations below, discloses “maintaining a
list of boot data used for booting a
computer system;”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, maintaining a list of boot data used for booting a
computer system), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon Claim 1.1
“maintaining a list of boot data used for booting a computer system;”

Page 4 of 51
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1.2 initializing a central processing unit of | Menon, as evidenced by the example
the computer system; citations below, discloses “initializing a
central processing unit of the computer
system;”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, initializing a central processing unit of the computer
system), Apple contends that one of skill in the art would understand the operation of
booting a computer system to include the element that is missing similar to the manner
in which the patentee relied upon such knowledge of skill in the art during prosecution.
See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon Claim 1.2

“initializing a central processing unit of the computer system;”

Page 5 of 51
2063



Appendix A35
Invalidity of U.S. Patent 7,181,608 based on Menon

1.3 preloading the boot data into a cache
memory prior to completion of
initialization of the central processing unit
of the computer system, wherein
preloading the boot data comprises
accessing compressed boot data from a
boot device; and

Menon, as evidenced by the example
citations below, discloses

“preloading the boot data into a cache
memory prior to completion of
initialization of the central processing unit
of the computer system, wherein
preloading the boot data comprises

accessing compressed boot data from a
boot device; and”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, preloading the boot data into a cache memory prior
to completion of initialization of the central processing unit of the computer system,
wherein preloading the boot data comprises accessing compressed boot data from a boot
device), Apple contends that one of skill in the art would understand the operation of
booting a computer system to include the element that is missing similar to the manner
in which the patentee relied upon such knowledge of skill in the art during prosecution.
See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

“In addition to improved transfer times, performance benefits result from
the fact that by storing compressed data in the subsystem cache, we get
an effectively larger cache.”

Menon, 167.

“The RAID controller is assumed to have a read and write cache built
from Non-Volatile Storage (NVS).”

Menon, 167.”

“In LSA, data is stored on disks in compressed form. After a piece of data
is updated, it may not compress as well as it did before it was updated, so
it may not fit back into the space that had been allocated for it bcfore the
update.”

Menon, 169.

“The record is compressed as soon as it reaches the subsystem.
Compressed records are stored in the controller cache.”

Menon, 169.

“We assume a Non-Volatile cache and the use of Fast Write (as for

Menon Claim 1.3

“preloading the boot data into a cache memory prior to completion of initialization of the central processing unit of the computer
system, wherein preloading the boot data comprises accessing compressed boot data from a boot device; and”

Page 6 of 51
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RAID-5).”

Menon, 169.

“When the host system tries to read a record, we fetch the entire logical
track containing that record from disk. This entire track is stored in the
controller cache; the requested record alone is decompressed and sent to
the host.”

Menon, 169.

“On a write hit or miss, the data block is accepted from the system and
placed in the Non-Volatile cache after which the write is considered

29 9

’done”.

Menon, 170.

“LSA has an advantage over standard RAID-5 in that the data is
compressed in the controller cache, so it appears to have an effectively
larger cache. It is also possible to implement a version of RAID-5 in
which data is stored compressed in cache. The approach would be as
follows. When a record is written by the system, store it in compressed
form in the cache. When the record is written to disk, write it in
compressed form, but leave enough pad after it to be able to store the full
uncompressed form of the record. This ensures that we can always do
update-in-place. With this approach, no disk space is saved and :io LSA
directory is needed, but improved performance or lower cost is possible
because the data is stored compressed in cache. We call this approach
RAID-5 with compression.”

Menon, 174.

Menon

Claim 1.3

“preloading the boot data into a cache memory prior to completion of initialization of the central processing unit of the computer

system, wherein preloading the boot data comprises accessing compressed boot data from a boot device; and”

2065
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1.4 servicing requests for boot data from
the computer system using the preloaded
boot data after completion of the
initialization of the central processing unit
of the computer system, wherein servicing

Menon, as evidenced by the example
citations below, discloses

“servicing requests for boot data from the
computer system using the preloaded boot
data after completion of the initialization

requests comprises accessing compressed
boot data from the cache and
decompressing the compressed boot data
at a rate that increases the effective access
rate of the cache.

of the central processing unit of the
computer system, wherein servicing
requests comprises accessing compressed
boot data from the cache and
decompressing the compressed boot data
at a rate that increases the effective access
rate of the cache.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, servicing requests for boot data from the computer
system using the preloaded boot data after completion of the initialization of the central
processing unit of the computer system, wherein servicing requests comprises accessing
compressed boot data from the cache and decompressing the compressed boot data at a
rate that increases the effective access rate of the cache), Apple contends that one of skill
in the art would understand the operation of booting a computer system to include the
element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Menon discloses this limitation:

“In addition to improved transfer times, performance benefits result from
the fact that by storing compressed data in the subsystem cache, we get
an effectively larger cache.”

Menon, 167.

“When the host system tries to read a record, we fetch the entire logical
track containing that record from disk. This entire track is stored in the
controller cache; the requested record alone is decompressed and sent to
the host.”

Menon, 169.

“A related parameter is the compression ratio. Improved compression
ratios help in two ways. First, the better the compression ratio the greater
the free space and, hence, the better the performance. Second, the better
the compression ratio, the better the cache hit Iatios. This second factor
aEects performance quite significantly, particularly at low 1/0 rates where

Menon Claim 1.4

“servicing requests for boot data from the computer system using the preloaded boot data after completion of the initialization of the
central processing unit of the computer system, wherein servicing requests comprises accessing compressed boot data from the cache
and decompressing the compressed boot data at a rate that increases the effective access rate of the

Page 8 of 51

cache.”
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it has a bigger impact than the first factor.”
Menon, 173.

“LSA has an advantage over standard RAID-5 in that the data is
compressed in the controller cache, so it appears to have an effectively
larger cache. It is also possible to implement a version of RAID-5 in
which data is stored compressed in cache. The approach would be as
follows. When a record is written by the system, store it in compressed
form in the cache. When the record is written to disk, write it in
compressed form, but leave enough pad after it to be able to store the full
uncompressed form of the record. This ensures that we can always do
update-in-place. With this approach, no disk space is saved and :io LSA
directory is needed, but improved performance or lower cost is possible
because the data is stored compressed in cache. We call this approach
RAID-5 with compression.”

Menon, 174.

“In understanding these comparisons, keep in nind the following
assumptions: (1) the storing of old data for RAID- 5 and the LSA
directory for LSA are both assurned to take 17% of the cache, so only
83?70 of the cache is used for other purposes (2) schemes that store
compressed data in cache have an effectkcly larger cache (3) RAID-S5 has
flat skew within an array but has some skew between arrays, LSA has no
skew within or across arrays (4) Only LSA gets better transfer times due
to compressed data on disk (5) RAID-5 has better seek affinity than
LSA.”

Menon, 175.

“Our results for IMS workloads may be summarized as follows. RAID-5
with compression has better response time and throughput than RAID-5
without compression, so we should try to do the former whenever
possible.”

Menon, 176.

Menon Claim 1.4

“servicing requests for boot data from the computer system using the preloaded boot data after completion of the initialization of the
central processing unit of the computer system, wherein servicing requests comprises accessing compressed boot data from the cache
and decompressing the compressed boot data at a rate that increases the effective access rate of the

cache.” Page 9 of 51
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2. The method of claim 1, wherein the Menon, as evidenced by the example

boot data comprises program code citations below, discloses

associated with one of an operating “wherein the boot data comprises program

system of the computer system, an code associated with one of an operating

application program, and a combination system of the computer system, an

thereof. application program, and a combination
thereof.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, boot data that comprises program code associated
with one of an operating system of the computer system, an application program, and a
combination thereof), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claims 1.1, 1.3, and 1.4 above.

Menon Claim 2
“The method of claim 1, wherein the boot data comprises program code associated with one
of an operating system of the computer system, an application program, and a combination

thereof.” Page 10 of 51
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3. The method of claim 1, wherein the Menon, as evidenced by the example
preloading is performed by a data storage | citations below, discloses
controller connected to the boot device. “wherein the preloading is performed by a

data storage controller connected to the
boot device.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, wherein the preloading is performed by a data storage
controller connected to the boot device), Apple contends that one of skill in the art would
understand the operation of booting a computer system to include the element that is
missing similar to the manner in which the patentee relied upon such knowledge of skill
in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Menon discloses this limitation:
See Claims 1.3, and 1.4 above.
See also

“In this paper, we compare the performance of the well-known RAIDS
arrays to that of log-structured arrays (LSA ), on transaction-processing
workloads. LSA borrows heavily from the log-structured file system
(LFS) approach, but is executed in an outboard disk controller.”

Menon, 167.

“The RAID controller is assumed to have a read and write cache built
from Non-Volatile Storage (NVS).”

Menon, 167.

“The array uses Fast Write; When a disk block to be written is received,
the block is first stored in 2 separate NVS memory locations in the array
controller (to avoid single points of failure). At this point, the disk array
controller signals successful completion of the write to the host. Disk
blocks in array controller cache memory that need to be written to disk
are called dirty. Disk blocks in cache memory that are identical to their
counterparts on disk are called clean.”

Menon, 167. See also Menon, 167-167 (Analysis of Cached RAIDs), 168 (Disk,
Controller, and Channel Parameters).

“When the host system tries to read a record, we fetch the entire logical
track containing that record from disk. This entire track is stored in the

Menon Claim 3
“The method of claim 1, wherein the preloading is performed by a data storage controller
connected to the boot device.” Page 11 of 51
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controller cache; the requested record alone is decompressed and sent to
the host.”
Menon, 169.

“The memory segment is a section of controller memory, logically
organized as N + 1 segment-columns called memory segment -columns;
N data memory segment-columns and 1 parity memory segment-
column.”

Menon, 170.

“As for RAID-5, we assume that the controller consists of multiple (p)

processors.”
Menon, 170.
Menon Claim 3
“The method of claim 1, wherein the preloading is performed by a data storage controller
connected to the boot device.” Page 12 of 51
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4. The method of claim 1, further Menon, as evidenced by the example
comprising updating the list of boot data. | citations below, discloses
“updating the list of boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, updating the list of boot data), Apple contends that
one of skill in the art would understand the operation of booting a computer system to
include the element that is missing similar to the manner in which the patentee relied
upon such knowledge of skill in the art during prosecution. See Sections VI. and VII. of
Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claim 1.1 above.

Menon Claim 4
“The method of claim 1, further comprising updating the list of boot
data.” Page 13 of 51
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5. The method of claim 4, wherein the
step of updating comprises adding to the
list any boot data requested by the
computer system not previously stored in
the list.

Menon, as evidenced by the example
citations below, discloses

“wherein the step of updating comprises
adding to the list any boot data requested
by the computer system not previously
stored in the list.”

Menon discloses this limitation:

See Claims 1 and 4 above.

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, boot data that comprises program code associated
with one of an operating system of the computer system, an application program, and a
combination thereof), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon

Claim 5

“The method of claim 4, wherein the step of updating comprises adding to the list any boot data

requested by the computer system not previously stored in the list.”

Page 14 of 51
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6. The method of claim 4, wherein the
step of updating comprises removing from
the list any boot data previously stored in
the list and not requested by the computer
system.

Menon, as evidenced by the example
citations below, discloses

“wherein the step of updating comprises
removing from the list any boot data
previously stored in the list and not
requested by the computer system.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, wherein the step of updating comprises removing
from the list any boot data previously stored in the list and not requested by the computer
system), Apple contends that one of skill in the art would understand the operation of
booting a computer system to include the element that is missing similar to the manner
in which the patentee relied upon such knowledge of skill in the art during prosecution.
See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claims 1.1 and 4 above.

Menon

Claim 6

“The method of claim 4, wherein the step of updating comprises removing from the
list any boot data previously stored in the list and not requested by the computer

system.”

Page 15 of 51
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7. (Preamble) A system for providing Menon, as evidenced by the example

accelerated loading of an operating system | citations below, discloses

of a host system comprising: “a system for providing accelerated
loading of an operating system of a host
system.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a system for providing accelerated loading of an
operating system of a host system), Apple contends that one of skill in the art would
understand the operation of booting a computer system to include the element that is
missing similar to the manner in which the patentee relied upon such knowledge of skill
in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Menon discloses this limitation:

See Claims 1 (Preamble) above.

Menon Claim 7 (Preamble)

“The method of claim 4, wherein the step of updating comprises removing from the
list any boot data previously stored in the list and not requested by the computer

system.” Page 16 of 51
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7.1 a digital signal processor (DSP) or Menon, as evidenced by the example
controller; citations below, discloses

“a digital signal processor (DSP) or
controller.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a digital signal processor (DSP) or controller), Apple
contends that one of skill in the art would understand the operation of booting a computer
system to include the element that is missing similar to the manner in which the patentee
relied upon such knowledge of skill in the art during prosecution. See Sections VI. and
VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:
See Claims 1.2, 1.3, and 1.4 above.
See also

“In this paper, we compare the performance of the well-known RAIDS
arrays to that of log-structured arrays (LSA ), on transaction-processing
workloads. LSA borrows heavily from the log-structured file system
(LFS) approach, but is executed in an outboard disk controller.”

Menon, 167.

“The RAID controller is assumed to have a read and write cache built
from Non-Volatile Storage (NVS).”

Menon, 167.

“The array uses Fast Write; When a disk block to be written is received,
the block is first stored in 2 separate NVS memory locations in the array
controller (to avoid single points of failure). At this point, the disk array
controller signals successful completion of the write to the host. Disk
blocks in array controller cache memory that need to be written to disk
are called dirty. Disk blocks in cache memory that are identical to their
counterparts on disk are called clean.”

Menon, 167. See also Menon, 167-167 (Analysis of Cached RAIDs), 168 (Disk,
Controller, and Channel Parameters).

“When the host system tries to read a record, we fetch the entire logical
track containing that record from disk. This entire track is stored in the
controller cache; the requested record alone is decompressed and sent to

the host.”
Menon, 169.
Menon Claim 7.1
“a digital signal processor (DSP) or controller” Page 17 of 51
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“The memory segment is a section of controller memory, logically
organized as N + 1 segment-columns called memory segment -columns;
N data memory segment-columns and 1 parity memory segment-
column.”

Menon, 170.

“As for RAID-5, we assume that the controller consists of multiple (p)

processors.”
Menon, 170.
Menon Claim 7.1
“a digital signal processor (DSP) or controller” Page 18 of 51
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7.2 a cache memory device; and; Menon, as evidenced by the example
citations below, discloses
“a cache memory device.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a cache memory device), Apple contends that one of
skill in the art would understand the operation of booting a computer system to include
the element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Menon discloses this limitation:

See Claims 1.1, 1.3, and 1.4 above.

Menon Claim 7.2
“a cache memory device” Page 19 of 51
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7.3.1 a non-volatile memory device, for
storing logic code associated with the
DSP or controller, wherein the logic code
comprises instructions executable by the
DSP or controller for maintaining a list of
boot data used for booting the host system

Menon, as evidenced by the example
citations below, discloses

“a non-volatile memory device, for
storing logic code associated with the
DSP or controller, wherein the logic code
comprises instructions executable by the
DSP or controller for maintaining a list of
boot data used for booting the host
system.”

operation of booting a computer system to

Menon discloses this limitation:

See Claims 1.1, 1.3, 2, 3, and 7.1 above.

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a non-volatile memory device, for storing logic code
associated with the DSP or controller, wherein the logic code comprises instructions
executable by the DSP or controller for maintaining a list of boot data used for booting
the host system), Apple contends that one of skill in the art would understand the

include the element that is missing similar to

the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon

Claim 7.3.1

“a non-volatile memory device, for storing logic code associated with the DSP or controller,
wherein the logic code comprises instructions executable by the DSP or controller for

maintaining a list of boot data used for booting the host system”

Page 20 of 51
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7.3.2 for preloading the compressed boot | Menon, as evidenced by the example
data into the cache memory device prior citations below, discloses

to completion of initialization of the “for preloading the compressed boot data
central processing unit of the host system | into the cache memory device prior to
completion of initialization of the central
processing unit of the host system.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, preloading the compressed boot data into the cache
memory device prior to completion of initialization of the central processing unit of the
host system), Apple contends that one of skill in the art would understand the operation
of' booting a computer system to include the element that is missing similar to the manner
in which the patentee relied upon such knowledge of skill in the art during prosecution.
See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claims 1.3, and 1.4 above.

Menon Claim 7.3.2
“for preloading the compressed boot data into the cache memory device prior to completion of
initialization of the central processing unit of the host system” Page 21 of 51
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7.3.3 and for decompressing the preloaded
compressed boot data, at a rate that
increases the effective access rate of the
cache, to service requests for boot data
from the host system after completion of
initialization of the central processing unit
of the host system

Menon, as evidenced by the example
citations below, discloses

“decompressing the preloaded compressed
boot data, at a rate that increases the
effective access rate of the cache, to
service requests for boot data from the
host system after completion of
initialization of the central processing unit
of the host system.”

at a rate that increases the effective access
data from the host system after completion
of the host system), Apple contends that
operation of booting a computer system to

Menon discloses this limitation:

See Claims 1.3, and 1.4 above.

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, decompressing the preloaded compressed boot data,

rate of the cache, to service requests for boot
of initialization of the central processing unit
one of skill in the art would understand the
include the element that is missing similar to

the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon

Claim 7.3.3

“and for decompressing the preloaded compressed boot data, at a rate that increases the effective access
rate of the cache, to service requests for boot data from the host system after completion of initialization

of the central processing unit of the host system”

Page 22 of 51
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8. The system of claim 7, wherein the
logic code in the non-volatile memory
device further comprises program
instructions executable by the DSP or
controller for maintaining a list of
application data associated with an
application program; preloading the
application data upon launching the
application program, and servicing
requests for the application data from the
host system using the preloaded
application data.

Menon, as evidenced by the example
citations below, discloses

“wherein the logic code in the non-
volatile memory device further comprises
program instructions executable by the
DSP or controller for maintaining a list of
application data associated with an
application program; preloading the
application data upon launching the
application program, and servicing
requests for the application data from the
host system using the preloaded

application data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, wherein the logic code in the non-volatile memory
device further comprises program instructions executable by the DSP or controller for
maintaining a list of application data associated with an application program; preloading
the application data upon launching the application program, and servicing requests for
the application data from the host system using the preloaded application data), Apple
contends that one of skill in the art would understand the operation of booting a computer
system to include the element that is missing similar to the manner in which the patentee
relied upon such knowledge of skill in the art during prosecution. See Sections VI. and
VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claims 1.1, 1.3, 1.4, 2, 3, and 7 above.

Menon Claim 8

“The system of claim 7, wherein the logic code in the non-volatile memory device further comprises program instructions executable
by the DSP or controller for maintaining a list of application data associated with an application program; preloading the application
data upon launching the application program, and servicing requests for the application data from the host system using the preloaded

Page 23 of 51

application data”
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9.1 maintaining a list of application data | Menon, as evidenced by the example
associated with an application program; citations below, discloses “maintaining a
list of application data associated with an
application program.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, maintaining a list of application data associated with
an application program), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claims 1.1, 2, and 8 above.

Menon Claim 9.1
“maintaining a list of application data associated with an application
program” Page 24 of 51
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9.2 preloading the application data into Menon, as evidenced by the example

the cache memory prior to completion of | citations below, discloses “preloading the

initialization of the central processing unit | application data into the cache memory

of the computer system, wherein prior to completion of initialization of the

preloading the application data comprises | central processing unit of the computer

accessing compressed application data system, wherein preloading the

from a boot device; and application data comprises accessing
compressed application data from a boot
device.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, preloading the application data into the cache
memory prior to completion of initialization of the central processing unit of the
computer system, wherein preloading the application data comprises accessing
compressed application data from a boot device), Apple contends that one of skill in the
art would understand the operation of booting a computer system to include the element
that is missing similar to the manner in which the patentee relied upon such knowledge
of skill in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Menon discloses this limitation:

See Claims 1.3, 2, and 8 above.

Menon Claim 9.2

“preloading the application data into the cache memory prior to completion of initialization of the central processing unit of the
computer system, wherein preloading the application data comprises accessing compressed application data from a boot

device” Page 25 of 51
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9.3 servicing requests for application data
from the computer system using the
preloaded application data after
completion of initialization of the central
processing unit of the computer system,
wherein servicing requests comprises
accessing compressed application data
from the cache and decompressing the
compressed application data.

Menon, as evidenced by the example
citations below, discloses “servicing
requests for application data from the
computer system using the preloaded
application data after completion of
initialization of the central processing unit
of the computer system, wherein servicing
requests comprises accessing compressed
application data from the cache and

decompressing the compressed
application data.”.

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, servicing requests for application data from the
computer system using the preloaded application data after completion of initialization
of the central processing unit of the computer system, wherein servicing requests
comprises accessing compressed application data from the cache and decompressing the
compressed application data), Apple contends that one of skill in the art would
understand the operation of booting a computer system to include the element that is
missing similar to the manner in which the patentee relied upon such knowledge of skill
in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Menon discloses this limitation:

See Claims 1.4, 2, and 8 above.

Menon Claim 9.3

“servicing requests for application data from the computer system using the preloaded application data after completion of
initialization of the central processing unit of the computer system, wherein servicing requests comprises accessing compressed
application data from the cache and decompressing the compressed application

Page 26 of 51
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10. The method of claim 1, further Menon, as evidenced by the example

comprising a data compression engine for | citations below, discloses

compressing, wherein the compressing “a data compression engine for

provides the compressed boot data and the | compressing, wherein the compressing

data compression engine provides the provides the compressed boot data and the

compressed boot data to the boot device. | data compression engine provides the
compressed boot data to the boot device.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a data compression engine for compressing, wherein
the compressing provides the compressed boot data and the data compression engine
provides the compressed boot data to the boot device), Apple contends that one of skill
in the art would understand the operation of booting a computer system to include the
element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Menon discloses this limitation:

“The record is compressed as soon as it reaches the subsystem.
Compressed records are stored in the controller cache.”

Menon, 169.

“In LSA, data is stored on disks in compressed form. After a piece of data
1s updated, it may not compress as well as it did before it was updated, so
it may not fit back into the space that had been allocated for it before the
update.”

Menon, 169.

Menon Claim 10

“The method of claim 1, further comprising a data compression engine for compressing, wherein the compressing provides the
compressed boot data and the data compression engine provides the compressed boot data to the boot

device” Page 27 of 51
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11. The method of claim 1, wherein the Menon, as evidenced by the example

decompressing is provided by a data citations below, discloses

compression engine. “decompressing is provided by a data
compression engine.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, decompressing is provided by a data compression
engine), Apple contends that one of skill in the art would understand the operation of
booting a computer system to include the element that is missing similar to the manner
in which the patentee relied upon such knowledge of skill in the art during prosecution.
See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:
“When the host system tries to read a record, we fetch the entire logical

track containing that record from disk. This entire track is stored in the
controller cache; the requested record alone is decompressed and sent to

the host.”
Menon, 169.
Menon Claim 11
“The method of claim 1, wherein the decompressing is provided by a data compression
engine.” Page 28 of 51
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12. The method of claim 1, further Menon, as evidenced by the example
comprising a data compression engine for | citations below, discloses
compressing, wherein the compressing “a data compression engine for
provides the compressed boot data, the compressing, wherein the compressing
data compression engine provides the provides the compressed boot data, the

compressed boot data to the boot device, | data compression engine provides the
and the decompressing is provided by the | compressed boot data to the boot device,
data compression engine. and the decompressing is provided by the
data compression engine.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a data compression engine for compressing, wherein
the compressing provides the compressed boot data, the data compression engine
provides the compressed boot data to the boot device, and the decompressing is provided
by the data compression engine), Apple contends that one of skill in the art would
understand the operation of booting a computer system to include the element that is
missing similar to the manner in which the patentee relied upon such knowledge of skill
in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Menon discloses this limitation:

See Claims 10 and 11 above.

Menon Claim 12

“The method of claim 1, further comprising a data compression engine for compressing, wherein the compressing provides the
compressed boot data, the data compression engine provides the compressed boot data to the boot device, and the decompressing is

provided by the data compression engine.” Page 29 of 51
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13. The method of claim 1, wherein the Menon, as evidenced by the example

compressed boot data is accessed via citations below, discloses

direct memory access. “the compressed boot data is accessed via
direct memory access.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, the compressed boot data is accessed via direct
memory access), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claims 1.3 and 1.4 above.

Menon Claim 13
“The method of claim 1, wherein the compressed boot data is accessed via direct memory
access..” Page 30 of 51
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15. The method of claim 1, wherein Menon, as evidenced by the example

Lempel-Ziv encoding is utilized to citations below, discloses

provide the compressed boot data.. “Lempel-Ziv encoding is utilized to
provide the compressed boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, Lempel-Ziv encoding is utilized to provide the
compressed boot data), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claims 1.3 and 1.4 above.

Menon Claim 15
“The method of claim 1, wherein Lempel-Ziv encoding is utilized to provide the compressed boot
data.” Page 31 of 51
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16. The method of claim 1, wherein a Menon, as evidenced by the example

plurality of encoders are utilized to citations below, discloses

provide the compressed boot data. “a plurality of encoders are utilized to
provide the compressed boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a plurality of encoders are utilized to provide the
compressed boot data), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claims 1.3, 1.4, and 15 above.

Menon Claim 16
“The method of claim 1, wherein a plurality of encoders are utilized to provide the compressed boot
data.” Page 32 of 51
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19. The method of claim 7, wherein Menon, as evidenced by the example

Lempel-Ziv encoding is utilized to citations below, discloses

provide the compressed boot data.. “Lempel-Ziv encoding is utilized to
provide the compressed boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, Lempel-Ziv encoding is utilized to provide the
compressed boot data), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claims 1.3 and 1.4, 7, and 15 above.

Menon Claim 19
“The method of claim 7, wherein Lempel-Ziv encoding is utilized to provide the compressed boot
data.” Page 33 of 51
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20. The method of claim 7, wherein a Menon, as evidenced by the example

plurality of encoders are utilized to citations below, discloses

provide the compressed boot data. “a plurality of encoders are utilized to
provide the compressed boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a plurality of encoders are utilized to provide the
compressed boot data), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claims 1.3 and 1.4, 7, and 16 above.

Menon Claim 20
“The method of claim 7, wherein a plurality of encoders are utilized to provide the compressed boot
data” Page 34 of 51
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22.1 maintaining a list of boot data used Menon, as evidenced by the example
for booting a computer system;. citations below, discloses

“maintaining a list of boot data used for
booting a computer system.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, maintaining a list of boot data used for booting a
computer system), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claim 1.1 above.

Menon Claim 22.1
“maintaining a list of boot data used for booting a computer system” Page 35 of 51
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22.2 initializing a central processing unit | Menon, as evidenced by the example
of the computer system;. citations below, discloses

“initializing a central processing unit of
the computer system.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, initializing a central processing unit of the computer
system), Apple contends that one of skill in the art would understand the operation of
booting a computer system to include the element that is missing similar to the manner
in which the patentee relied upon such knowledge of skill in the art during prosecution.
See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claim 1.2 above.

Menon Claim 22.2
“initializing a central processing unit of the computer system” Page 36 of 51
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22.3 preloading boot data in compressed
form, based on the list of boot data, from a
boot device into a cache memory prior to
completion of initialization of the central
processing unit;.

Menon, as evidenced by the example
citations below, discloses

“preloading boot data in compressed

form, based on the list of boot data, from a
boot device into a cache memory prior to
completion of initialization of the central
processing unit.”

Contentions.

Menon discloses this limitation:

See Claim 1.3 above.

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, preloading boot data in compressed form, based on
the list of boot data, from a boot device into a cache memory prior to completion of
initialization of the central processing unit), Apple contends that one of skill in the art
would understand the operation of booting a computer system to include the element that
is missing similar to the manner in which the patentee relied upon such knowledge of
skill in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity

Menon

Claim 22.3

“preloading boot data in compressed form, based on the list of boot data, from a boot device into a

cache memory prior to completion of initialization of the central processing unit;”

Page 37 of 51
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22 .4 servicing requests for boot data from
the computer system using the preloaded
compressed boot data after completion of
initialization of the central processing
unit, wherein servicing requests comprises

Menon, as evidenced by the example
citations below, discloses

“servicing requests for boot data from the
computer system using the preloaded
compressed boot data after completion of

accessing the compressed boot data from
the cache and decompressing the
compressed boot data

initialization of the central processing
unit, wherein servicing requests comprises
accessing the compressed boot data from
the cache and decompressing the
compressed boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, servicing requests for boot data from the computer
system using the preloaded compressed boot data after completion of initialization of the
central processing unit, wherein servicing requests comprises accessing the compressed
boot data from the cache and decompressing the compressed boot data), Apple contends
that one of skill in the art would understand the operation of booting a computer system
to include the element that is missing similar to the manner in which the patentee relied
upon such knowledge of skill in the art during prosecution. See Sections VI. and VII. of
Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claim 1.4 above.

Menon Claim 22.4
“servicing requests for boot data from the computer system using the preloaded compressed boot data

after completion of initialization of the central processing unit, wherein servicing requests comprises

Page 38 of 51
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22.5 with a data compression engine and
the data compression engine being
operable to compress additional boot data
and store the additional compressed boot
data to the boot device.

Menon, as evidenced by the example
citations below, discloses

“with a data compression engine and the
data compression engine being operable to
compress additional boot data and store
the additional compressed boot data to the
boot device.”

Invalidity Contentions.

Menon discloses this limitation:

See Claims 4, 10 and 11 above.

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, with a data compression engine and the data
compression engine being operable to compress additional boot data and store the
additional compressed boot data to the boot device), Apple contends that one of skill in
the art would understand the operation of booting a computer system to include the
element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s

Menon

Claim 22.5

“with a data compression engine and the data compression engine being operable to compress

additional boot data and store the additional compressed boot data to the boot device”

Page 39 of 51
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24. The method of claim 22, wherein Menon, as evidenced by the example

Lempel-Ziv is utilized by the data citations below, discloses

compression engine to compress the “Lempel-Ziv is utilized by the data

additional boot data. compression engine to compress the
additional boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, Lempel-Ziv is utilized by the data compression
engine to compress the additional boot data), Apple contends that one of skill in the art
would understand the operation of booting a computer system to include the element that
is missing similar to the manner in which the patentee relied upon such knowledge of
skill in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Menon discloses this limitation:

See Claims 15 and 22 above.

Menon Claim 24
“The method of claim 22, wherein Lempel-Ziv is utilized by the data compression engine to
compress the additional boot data” Page 40 of 51
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25. The method of claim 22, wherein a Menon, as evidenced by the example

plurality of encoders are utilized by the citations below, discloses

data compression engine to compress the | “a plurality of encoders are utilized by the

additional boot data.. data compression engine to compress the
additional boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a plurality of encoders are utilized by the data
compression engine to compress the additional boot data), Apple contends that one of
skill in the art would understand the operation of booting a computer system to include
the element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Menon discloses this limitation:

See Claims 16 and 22 above.

Menon Claim 25
“The method of claim 22, wherein a plurality of encoders are utilized by the data compression engine
to compress the additional boot data.” Page 41 of 51
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27.1 a boot device.. Menon, as evidenced by the example
citations below, discloses
“a boot device.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a boot device), Apple contends that one of skill in
the art would understand the operation of booting a computer system to include the
element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Menon discloses this limitation:

See Claim 1 above.

Menon Claim 27.1
“a boot device” Page 42 of 51
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27.2 a processor.. Menon, as evidenced by the example
citations below, discloses
“a processor.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a processor), Apple contends that one of skill in the
art would understand the operation of booting a computer system to include the element
that is missing similar to the manner in which the patentee relied upon such knowledge
of skill in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Menon discloses this limitation:

See Claim 1.2 above.

Menon Claim 27.2
“a processor” Page 43 of 51
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27.3 cache memory; and. Menon, as evidenced by the example
citations below, discloses
“cache memory.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, cache memory), Apple contends that one of skill in
the art would understand the operation of booting a computer system to include the
element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Menon discloses this limitation:

See Claims 1.3 and 1.4 above.

Menon Claim 27.3
“cache memory” Page 44 of 51
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27.4 non-volatile memory for storing Menon, as evidenced by the example
logic code for use by the processor,.. citations below, discloses
“non-volatile memory for storing logic
code for use by the processor.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, non-volatile memory for storing logic code for use
by the processor), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claim 1.1 and 1.3 above.

Menon Claim 27.4
“non-volatile memory for storing logic code for use by the processor,” Page 45 of 51
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27.5 the logic code being used for: Menon, as evidenced by the example

maintaining a list associated with boot citations below, discloses

data, wherein the boot data is used in “the logic code being used for:

booting a first system maintaining a list associated with boot
data, wherein the boot data is used in
booting a first system.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, the logic code being used for: maintaining a list
associated with boot data, wherein the boot data is used in booting a first system;), Apple
contends that one of skill in the art would understand the operation of booting a computer
system to include the element that is missing similar to the manner in which the patentee
relied upon such knowledge of skill in the art during prosecution. See Sections VI. and
VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claim 1.1 above.

Menon Claim 27.5
“the logic code being used for: maintaining a list associated with boot data,
wherein the boot data is used in booting a first system” Page 46 of 51
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27.6 preloading compressed boot data
associated to the list into the cache
memory prior to completion of
initialization of a central processing unit
of the first system; and

Menon, as evidenced by the example
citations below, discloses

“preloading compressed boot data
associated to the list into the cache
memory prior to completion of
initialization of a central processing unit
of the first system.”

Menon discloses this limitation:

See Claim 1.3 above.

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, preloading compressed boot data associated to the
list into the cache memory prior to completion of initialization of a central processing
unit of the first system), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Menon

Claim 27.6

“preloading compressed boot data associated to the list into the cache memory prior to

completion of initialization of a central processing unit of the first system”

Page 47 of 51
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27.7 servicing requests for the compressed | Menon, as evidenced by the example

boot data from the first system after citations below, discloses
completion of initialization of the central | “servicing requests for the compressed
processing unit; and boot data from the first system after

completion of initialization of the central
processing unit.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, servicing requests for the compressed boot data from
the first system after completion of initialization of the central processing unit), Apple
contends that one of skill in the art would understand the operation of booting a computer
system to include the element that is missing similar to the manner in which the patentee
relied upon such knowledge of skill in the art during prosecution. See Sections VI. and
VII. of Apple’s Invalidity Contentions.

Menon discloses this limitation:

See Claim 1.4 above.

Menon Claim 27.7
“servicing requests for the compressed boot data from the first system after completion of
initialization of the central processing unit” Page 48 of 51
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27.8 a data compression engine for
decompressing the compressed boot data
accessed from the cache memory for use
in responding to the servicing requests
and for compressing additional boot data

Menon, as evidenced by the example
citations below, discloses

“a data compression engine for
decompressing the compressed boot data
accessed from the cache memory for use

and storing the additional compressed
boot data to the boot device

in responding to the servicing requests
and for compressing additional boot data
and storing the additional compressed
boot data to the boot device.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a data compression engine for decompressing the
compressed boot data accessed from the cache memory for use in responding to the
servicing requests and for compressing additional boot data and storing the additional
compressed boot data to the boot device), Apple contends that one of skill in the art
would understand the operation of booting a computer system to include the element that
1s missing similar to the manner in which the patentee relied upon such knowledge of
skill in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Menon discloses this limitation:

See Claims 4, 10, and 11 above.

Menon Claim 27.8

“a data compression engine for decompressing the compressed boot data accessed from the cache memory

for use in responding to the servicing requests and for compressing additional boot data and storing

the additional compressed boot data to the boot device” Page 49 of 51
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29. The system of claim 27, wherein Menon, as evidenced by the example

Lempel-Ziv is utilized by the data citations below, discloses

compression engine to compress the “Lempel-Ziv is utilized by the data

additional boot data. compression engine to compress the
additional boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, Lempel-Ziv is utilized by the data compression
engine to compress the additional boot data), Apple contends that one of skill in the art
would understand the operation of booting a computer system to include the element that
is missing similar to the manner in which the patentee relied upon such knowledge of
skill in the art during prosecution. See Sections VI. and VII. of Apple’s Invalidity
Contentions.

Menon discloses this limitation:

See Claims 15 and 27 above.

Menon Claim 29
“The system of claim 27, wherein Lempel-Ziv is utilized by the data compression engine
to compress the additional boot data” Page 50 of 51
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30. The system of claim 27, wherein a Menon, as evidenced by the example

plurality of encoders are utilized by the citations below, discloses

data compression engine to compress the | “a plurality of encoders are utilized by the

additional boot data. data compression engine to compress the
additional boot data.”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, a plurality of encoders are utilized by the data
compression engine to compress the additional boot data), Apple contends that one of
skill in the art would understand the operation of booting a computer system to include
the element that is missing similar to the manner in which the patentee relied upon such
knowledge of skill in the art during prosecution. See Sections VI. and VII. of Apple’s
Invalidity Contentions.

Menon discloses this limitation:

See Claims 16 and 27 above.

Menon Claim 30
“The system of claim 27, wherein a plurality of encoders are utilized by the data compression engine
to compress the additional boot data” Page 51 of 51
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The publication Rubini, Booting the Kernel, Linux Journal, Jan. 1997, (“Rubini”)
invalidates claims 1-13, 15-16, 19-20, 22, 24-25, 27, and 29-30 of United States Patent No.
7,181,608 (“the *608 Patent’) pursuant to 35 U.S.C. § 102 and/or 35 U.S.C. § 103 either
alone or in combination with other prior art references, and/or in combination with the
knowledge of a person of ordinary skill.

The analysis provided in this chart may in some instances uses Realtime’s proposed (or
implied) claim constructions, and Apple reserves all rights to challenge these proposed (or
implied) constructions. To the extent any of the charted prior art should fail to disclose an
element of any claims of the 608 Patent, Apple reserves the right to rely upon the
knowledge of one skilled in the art, or any other disclosed prior art, alone or in combination,
whether produced by Apple or by Realtime, to show the element and thereby invalidate
those claims. Citations given in the chart below are merely representative of the respective
elements and are not meant to be exhaustive.

Rubini
Page 1 of 54
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1 (Preamble) A method for providing Rubini, as evidenced by the exemplary

accelerated loading of an operating citations below, discloses “a method for

system, comprising the steps of: providing accelerated loading of an
operating system, comprising the steps
of:”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, accelerated loading of an operating system), Apple
contends that one of skill in the art would understand the operation of booting a computer
system to include the element that is missing similar to the manner in which the patentee
relied upon such knowledge of skill in the art during prosecution. See Sections VI. and
VIL. of Apple’s Invalidity Contentions.

Rubini discloses this limitation:

Fig. 1.

“In order to be able to use the computer when the power is turned on, the
processor begins execution from the system's firmware. The firmware is
“unmovable software” found in ROM; some manufacturers call it the
Basic Input-Output System (BIOS) to underline its software role, some
call it PROM or “flash” to stress its hardware implementation, while
others call it “console” to focus on user interaction.

The firmware usually checks the hardware's functionality, retrieves part
(or all) of the kernel from a storage medium and executes it. This first
part of the kernel must load the rest of itself and initialize the whole

Rubini Claim 1 (Preamble)

“A method for providing accelerated loading of an operating system, comprising the steps

of:” Page 2 of 54
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system.”
Rubini, 1.
Rubini Claim 1 (Preamble)
“A method for providing accelerated loading of an operating system, comprising the steps
of:” Page 3 of 54
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1.1 maintaining a list of boot data used for | Rubini, as evidenced by the example
booting a computer system; citations below, discloses “maintaining a
list of boot data used for booting a
computer system;”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, maintaining a list of boot data used for booting a
computer system), Apple contends that one of skill in the art would understand the
operation of booting a computer system to include the element that is missing similar to
the manner in which the patentee relied upon such knowledge of skill in the art during
prosecution. See Sections VI. and VII. of Apple’s Invalidity Contentions.

Rubini discloses this limitation:

“In order to be able to use the computer when the power is turned on, the
processor begins execution from the system's firmware. The firmware is
“unmovable software” found in ROM; some manufacturers call it the
Basic Input-Output System (BIOS) to underline its software role, some
call it PROM or “flash™ to stress its hardware implementation, while
others call it “console” to focus on user interaction.

The firmware usually checks the hardware's functionality, retrieves part
(or all) of the kernel from a storage medium and executes it. This first
part of the kernel must load the rest of itself and initialize the whole
system.”

Rubini, 1.

“The file called zImage is the compressed kernel image that resides in
arch/i386/boot after either make zImage or make boot is executed—the
latter invocation is the one I prefer, as it works unchanged on other
platforms. If you built a “big zZImage” instead, the kernel file created is
called bzImage and resides in the same directory.”

Rubini, 2.

Rubini Claim 1.1

“maintaining a list of boot data used for booting a computer system;”

Page 4 of 54
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1.2 initializing a central processing unit of | Rubini, as evidenced by the example
the computer system; citations below, discloses “initializing a
central processing unit of the computer
system;”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, initializing a central processing unit of the computer
system), Apple contends that one of skill in the art would understand the operation of
booting a computer system to include the element that is missing similar to the manner
in which the patentee relied upon such knowledge of skill in the art during prosecution.
See Sections VI. and VII. of Apple’s Invalidity Contentions.

Rubini discloses this limitation:

“In order to be able to use the computer when the power is turned on, the
processor begins execution from the system's firmware. The firmware is
“unmovable software” found in ROM; some manufacturers call it the
Basic Input-Output System (BIOS) to underline its software role, some
call it PROM or “flash™ to stress its hardware implementation, while
others call it “console” to focus on user interaction.

The firmware usually checks the hardware's functionality, retrieves part
(or all) of the kernel from a storage medium and executes it. This first
part of the kernel must load the rest of itself and initialize the whole
system.”

Rubini, 1.

“When the x86 processor is turned on, it is a 16-bit processor that sees
only IMB of RAM. This environment is known as “real mode” and is
dictated by compatibility with older processors of the same family.”

Rubini, 1.
“Then code at 0x90200 (defined in setup.S) takes care of some hardware

initialization and allows the default text mode (video.S) to be changed.
Text mode selection is a compile-time option from 2.1.9 onwards.”

Rubini, 2.

Rubini Claim 1.2

“initializing a central processing unit of the computer system;”

Page 5 of 54
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1.3 preloading the boot data into a cache
memory prior to completion of
initialization of the central processing unit
of the computer system, wherein
preloading the boot data comprises
accessing compressed boot data from a
boot device; and

Rubini, as evidenced by the example
citations below, discloses

“preloading the boot data into a cache
memory prior to completion of
initialization of the central processing unit
of the computer system, wherein
preloading the boot data comprises

accessing compressed boot data from a
boot device; and”

To the extent that Realtime contends this reference does not explicitly disclose this
element of this claim (for example, preloading the boot data into a cache memory prior
to completion of initialization of the central processing unit of the computer system,
wherein preloading the boot data comprises accessing compressed boot data from a boot
device), Apple contends that one of skill in the art would understand the operation of
booting a computer system to include the element that is missing similar to the manner
in which the patentee relied upon such knowledge of skill in the art during prosecution.
See Sections VI. and VII. of Apple’s Invalidity Contentions.

Rubini discloses this limitation:

The firmware usually checks the hardware's functionality, retrieves part
(or all) of the kernel from a storage medium and executes it. This first
part of the kernel must load the rest of itself and initialize the whole
system.”

Rubini, 1.

“When the x86 processor is turned on, it is a 16-bit processor that sees
only IMB of RAM. This environment is known as “real mode” and is
dictated by compatibility with older processors of the same family.”

Rubini, 1.

“To make things difficult, the PC firmware loads only half a kilobyte of
code and establishes its own memory layout before loading this first
sector. Whatever the boot media, the first sector of the boot partition is
loaded into memory at the address 0x7¢c00, where execution begins. What
happens at 0x7c00 depends on the boot loader being used; we examine
three situations here: no boot-loader, LILO, Loadlin.”

Rubini, 2.

“Booting zImage and bzImage

Rubini Claim 1.3

“preloading the boot data into a cache memory prior to completion of initialization of the central processing unit of the computer
system, wherein preloading the boot data comprises accessing compressed boot data from a boot device; and”

Page 6 of 54
2115



Appendix A36
Invalidity of U.S. Patent 7,181,608 based on Rubini

Even though it's rare to boot the system without a boot loader, it is still
possible to do so by copying the raw kernel to a floppy disk. The
command cat zImage >/dev/fd0 works perfectly on Linux, although some
other Unix systems can do the task reliably only by using the dd
command. Without going into detail, the raw floppy image created by
zImage can then be configured using the rdev program.

The file called zImage is the compressed kernel image that resides in
arch/i386/boot after either make zImage or make boot is executed—the
latter invocation is the one I prefer, as it works unchanged on other
platforms. If you built a “big zZImage” instead, the kernel file created is
called bzImage and resides in the same directory.

Booting an x86 kernel is a tricky task because of the limited amount of
available memory. The Linux kernel tries to maximize usage of the low
640 kilobytes by moving itself around several times. Let's look at the
steps performed by a zImage kernel in detail; all of the following path
names are relative to the arch/i386/boot directory.

The first sector (executing at 0x7c00) moves itself to 0x90000 and loads
subsequent sectors after itself, getting them from the boot device using
the firmware's functions to access the disk. The rest of the kernel is then
loaded to address 0x10000, allowing for a maximum size of half a
megabyte of data—remember, this is the compressed image. The boot
sector code lives in bootsect.S, a real-mode assembly file.

Then code at 0x90200 (defined in setup.S) takes care of some hardware
initialization and allows the default text mode (video.S) to be changed.
Text mode selection is a compile-time option from 2.1.9 onwards.

Later, all the kernel is moved from 0x10000 (64K) to 0x1000 (4K). This
move overwrites BIOS data stored in RAM, so BIOS calls can no longer
be performed. The first physical page is not touched because it is the so-
called “zero-page”, used in handling virtual memory.

At this point, setup.S enters protected mode and jumps to 0x1000, where
the kernel lives. All the available memory can be accessed now, and the
system can begin to run.”

Rubini, 2-3.

“The boot steps shown above rely on the assumption that the compressed
kernel can fit in half a megabyte of space. While this is true most of the
time, a system stuffed with device drivers might not fit into this space.
For example, kernels used in installation disks can easily outgrow the
available space. Some new method is needed to solve the problem—this
new method is called bzImage and was introduced in kernel version

Rubini

Claim 1.3

“preloading the boot data into a cache memory prior to completion of initialization of the central processing unit of the computer

system, wherein preloading the boot data comprises accessing compressed boot data from a boot device; and”
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1.3.73.

A bzlmage is generated by issuing make bzImage from the top level
Linux source directory. This kind of kernel image boots similarly to
zImage, with a