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COMBINED IMAGE VIEWS AND METHODS OF 
CREATING MAGES 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is a continuation of U.S. patent 
application Ser. No. 10/173,297, filed Jun. 17, 2002, the 
entire disclosure of which is incorporated herein by refer 
CCC. 

TECHNICAL FIELD 

0002 The present invention relates to the field of disk 
imaging. In particular, this invention relates to a system and 
method for collapsing multiple individual images into a 
single combined image from which each of the individual 
images may be re-created. 

BACKGROUND OF THE INVENTION 

0003 Individual software images each include a large 
amount of data. In general, Software images are increasing 
in size and take up increasingly large amounts of persistent 
and/or non-persistent storage space for a given computer. 
Historically, this size has grown at an exponential rate. For 
example, in certain cases there is a need to capture a copy 
of an installed operating system, applications, utilities, or 
other data (sometimes referred to as “capturing a Volume”). 
One purpose of the captured copy is for creating an image 
including data that can be reused at a later date, such as by 
being redistributed to other computers. Frequently, there is 
a tremendous amount of space taken up by the captured copy 
and its data. Usually, multiple images are copied onto a 
single computer-readable media. These multiple images on 
the same media differ typically in only certain respects, e.g., 
based on the language of the installed OS, which applica 
tions (and versions of those applications) are included on 
that image, etc. Some multiple images are merely different 
SKUs or editions of the same program. The result is that the 
majority of the data in those multiple images is common, 
creating a large amount of redundant space across images on 
the same media, which space could be used for other 
information. 

0004 For these reasons, a system and method for reduc 
ing the amount of redundant space is desired to address one 
or more of these and other disadvantages. 

SUMMARY OF THE INVENTION 

0005 The invention includes, in one aspect, a software 
image combining method that collapses multiple individual 
Software programs (images) into a single operational, com 
bined image file from which each of the individual programs 
can be recreated. In another aspect, the invention provides a 
Solution to the problems in the prior art by creating a single 
operational, combined image from multiple individual 
images by (1) separating the descriptive data (e.g., metadata) 
describing the files within each individual image from the 
actual data of the files themselves, and (2) separating data 
within each individual image that is common across multiple 
images. Each of the descriptive data of each individual 
image is included in the combined image whereas only a 
single copy of the common data is included in the combined 
image. This reduces the size of the combined image because 
the common data is not duplicated. The new combined 
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image contains descriptive data (metadata) distinguishing 
each image within a single image file as well as a store of 
bits distinguishing common files and files unique to each 
image. 

0006. One implementation of the invention is to mini 
mize the storage requirements of individual, different appli 
cations that run on a common operating system version. 
According to the invention, these individual, different appli 
cations can be combined or collapsed into a single, com 
bined image. The combined image permits the mounting, 
modifying, updating, or restoring the image view of each of 
the individual, different applications as if each was indi 
vidually, separately stored. The software functionality of the 
invention allows multiple single file images to be combined 
into one image file to take advantage of single instance 
storage of the common files. 

0007. In one form, the invention comprises a computer 
readable medium having stored thereon a first image of a 
data structure of a first software. The first image can be 
combined with one or more other images having the same 
data structure into a combined image so that the first image 
and/or any of the one or more other images of the combined 
image can each be re-created by imaging from the combined 
image. The first image comprises an image of descriptive 
data of the first software and an image of file data of the first 
software. 

0008. In another form, the invention comprises a method 
of converting a first Software into a first image having a data 
structure which can be combined with one or more other 
images having the same data structure to form a combined 
image from which the first image and/or any one or more of 
the other images of the combined image can each be 
re-created by imaging from the combined image. Metadata 
of the first image and a hash list of the first image are 
generated. Each file data of the first software is read. A hash 
for each file data of the first software is generated. Each file 
data is added to the first image and the metadata and the hash 
list of the first image are updated if the hash for each file data 
is not in the hash list. 

0009. In another form, the invention comprises a com 
bined image including a first image of a first Software and 
including a second image of a second Software. The com 
bined image comprises a header of the combined image; a 
first metadata of the first image; a second metadata of the 
second image; a first file data of file data of the first image 
and not of the second image; a second file data of file data 
of the second image and not of the first image; a common file 
data of file data of both the first image and the second image: 
and a signature of the combined image whereby the first 
image and/or the second image can be imaged from said 
combined image and whereby the size of the combined 
image is less than the total size of the first image and the 
Second image. 

0010. In another form, the invention comprises a method 
comprising creating a first image from a first software, 
creating a second image from a second Software, combining 
the first image and the second image into a combined image. 
The first image includes first descriptive data corresponding 
to descriptive data of the first software and includes first file 
data corresponding to file data of the first software. The 
second image includes second descriptive data correspond 
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ing to descriptive data of the second software and includes 
second file data corresponding to file data of the second 
software. 

0011. In another form, the invention comprises a method 
of combining a first image including a first Software and a 
second image including a second software, wherein the first 
and second images include common file data, into a single 
combined image from which the first image and the second 
image can each be re-created by imaging. The common file 
data is identified in both the first image and the second 
image. The first image is separated into a first header, a first 
metadata, a first file data, the common file data and a first 
signature. The second image is separated into a second 
header, a second metadata, a second file data, the common 
file data and a second signature. The first metadata, the 
second metadata, the first file data, the second file data, and 
the common file data are combined into a single image 
which comprises the single combined image having a header 
and a signature. 

0012. In another form, the invention comprises a method 
of combining a first software and a second Software into a 
single combined image from which a first image of the first 
Software and a second image of the second Software can 
each be re-created by imaging. The first software is con 
verted into a base image having metadata pointing to file 
data. A combined digest of identifiers of all files identified by 
the metadata of the base image is generated. The second 
Software is converted into a second image having metadata 
pointing to file data. A first file of the second image is read. 
An identifier of the read first file of the second image is 
generated. The first file is added to the files of the base image 
and the combined digest and the metadata of the base image 
are updated if the identifier of the read first file of the second 
image is not in the combined digest. For each of the 
remaining files of the second image: a next file of the second 
image is read; an identifier of the next read file of the second 
image is generated; and the next read file is added to the files 
of the combined image and the combined digest and the 
metadata of the base image are updated if the identifier of 
next read file of the second image is not in the combined 
digest. 

0013 Alternatively, the invention may comprise various 
other methods and apparatuses. 

0014. Other features will be in part apparent and in part 
pointed out hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.015 FIG. 1 is an exemplary diagram illustrating the 
conversion of a first software to a first image according to 
the invention. 

0016 FIG. 2 is an exemplary flow chart illustrating 
operation of one method according to the invention for 
creating a first image for use as a combined image. 

0017 FIG. 3 is an exemplary embodiment of the inven 
tion illustrating schematically the layout of image 1 and of 
image 2 which may be combined into a combined image. 

0018 FIG. 4 is an exemplary flow chart illustrating 
operation of a method according to the invention for creating 
a combined image. 
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0019 FIG. 5 is a block diagram illustrating an exemplary 
computer-readable medium on which the combined image 
may be stored so that image 1 can be restored by imaging to 
a separate computer-readable medium and so that image 2 
can be restored by imaging to another separate computer 
readable medium, according to the invention. 
0020 FIG. 6 is a block diagram of an image server 
storage system according to the prior art wherein each disk 
image is separately and independently stored on a computer 
readable medium. 

0021 FIG. 7 is a block diagram of an image server 
storage system according to the invention wherein combined 
disk images are stored in memory. 
0022 FIG. 8 is a block diagram illustrating one example 
of a suitable computing system environment in which the 
invention may be implemented. 
0023 Corresponding reference characters indicate corre 
sponding parts throughout the drawings. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0024 Referring first to FIG. 1, in order to permit com 
bining of various related and/or unrelated software items 
(herein referred to as programs), each individual software 
program 101 is converted into an image 151 including an 
image of descriptive data of the first software 101 and an 
image of the file data of the first software 101. “Images” and 
“imaging as used herein is also referred to as "disk images, 
'disk imaging.'"volume images' and/or “volume imag 
ing. 

0.025 The descriptive data of the first software 101 
includes information representing the layout of the image 
151 and is referred to as metadata 153. Essentially, metadata 
is all information needed for a file or file system such as a 
file directory to represent the file. The metadata may include 
any one or more of the following: file names (short or long), 
attributes, file times (e.g., create/access/modify), compres 
sion formats, locations (e.g., directories), directory struc 
tures, security information (e.g., access control list (ACL)) 
and/or stream names. By some definitions and in certain 
contexts, metadata may be defined to include any informa 
tion which is not file data and may be viewed as including 
aheader, an offset table and/or a signature. In this disclosure, 
the header, offset table and signature are separately illus 
trated for clarity. 
0026. The file data 155 includes any binary file data that 
is not metadata including but not limited to the following: 
the actual binary data of a particular file, stream data and/or 
any data of significant size. In general, the image 151 is 
stored on a computer-readable medium as a data structure of 
the software 101. As will be noted below in greater detail, 
one purpose of the image 151 is so that it can be combined 
with one or more other images having the same data 
structure into a combined image so that the first image 151 
and/or any of the one or more other images of the combined 
image can be restored by imaging from the combined image. 
For example, the medium on which image 151 is stored may 
include one or more other images comprising a second 
image of descriptive data of a second Software and a second 
image of file data of the second software. In some cases, at 
least part of the file data of the first image 151 is the same 



US 2006/O 1300 17 A1 

as at least part of the file data of the second image so that the 
image 151 may be combined with the other images, as will 
be discussed in greater detail below. Image 151 also includes 
a header 156 identifying the image 151 and a signature 159 
corresponding to the image 151. 
0027. In addition, the image 151 includes an offset table 
161 including the following information for each file: a 
unique identification, location, size, any flags relating to the 
file and an optional hash of the file, as described below. As 
illustrated in FIG. 1, the metadata 153 points to the offset 
table 161 and the offset table 161 points to the file data 155. 
In particular, the metadata 153 has the unique identifier that 
can be found in the offset table 161. The offset table 161 
includes the offset of the location of the file data in the 
image. 

0028. As shown in FIG. 1, the metadata 153 is positioned 
between the file data 155 and the offset table 161, which is 
one preferred embodiment of the layout of the image 151 
according to the invention. The remaining figures illustrate 
the metadata between the header and the file data for 
convenience. In general, it is contemplated that the various 
information may be located in various places within the 
image so that the invention is not intended to be limited to 
the locations illustrated. 

0029 FIG. 2 illustrates a method of converting the first 
software 101 into the first image 151 having a data structure 
which can be combined with one or more other images 
having the same data structure to form a combined image to 
which the first image 151 and/or any one or more of the other 
images of the combined image can be recreated by imaging 
from the combined image. The method 200 of converting 
begins with generating metadata 152 of the first software at 
202. Next, an offset table 161 of the first image 151 
including a hash for each file is generated at 204. The hash 
list of the offset table 161 is a list of identifiers or other short 
unique descriptors of each of the files which are presently in 
the first image 151. Initially, the hash list would be empty 
since no files have yet been added to the first image 151. 
0030) At 206, a first file, called file A, of the first software 
101 is read and at 208 a hash of the read file A is generated. 
The hash of file A is an identifier of the information in the 
file A. At 210, a search in the offset table 161 for the hash 
and size of file A is conducted to determine whether or not 
the hash for file A (and its size) is within the offset table 161. 
If found at 212, this indicates that file A is already a part of 
image 151 and does not have to be added to the image 151. 
At this point at 214, the metadata 152 is updated to include 
the unique identification (ID.) of file A which is already in 
the first image 151. 
0.031) If it is determined at 212 that the hash and size of 

file A are not in the offset table 161 of the first image, the 
method proceeds to 216 to add file A to the first image 151 
and at 218 the hash and size of file A are added to the offset 
table 161 of the first image 151. Next, at 220 the new 
location of the file A in the first image 151 is determined and 
at 222 the offset table 161 of the first image 151 is updated 
to include the new file location of file A. The method 
proceeds from 222 to 214 to update the metadata 152 of the 
first image 151 to include the unique identification of file A. 
Proceeding to 224, a determination is made as to whether 
anymore files need to be read from the first software 101. If 
there is more than one file as part of the first software 101, 
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the method returns to 206 to read the next file of the first 
Software 101. In the general case, A equals A+1 for each 
iteration of file reading. In the first iteration, A equaled 1 so 
that file 1 of the first software 101 was read. In the second 
iteration, A equals 2 so the second file is read and so on until 
all of the N files of the first Software 101 are read. After all 
the files are read, the method proceeds to 226 to create a 
header and signature for the image 151 and then ends. 
0032. The method of FIG. 2 may be performed manually 
or with the aid of a tool or performed automatically with a 
tool programmed to provide the process of FIG. 2. As noted 
above and as illustrated in FIG. 1, the hash of the offset table 
161 is optional for several reasons. First of all, it is not 
necessary to employ a hash list to determine what file data 
is a part of the image 151. However, using hash identifiers 
in a hash list simplifies and speeds up the process of 
determining whether or not an additional file needs to be 
copied to an image. Second, the hash list need not be a part 
of the image 151 and could be a temporary list used only 
during the process of converting the first software 101 into 
the first image 151. However, there are some advantages to 
maintaining a hash list of each mounted image so that as 
additional information is added to an image, or as an image 
is modified or updated, an up to date hash list of the image 
can be checked to determine whether or not the information 
that is being changed is redundant with other information 
that is already part of the image. In general, the metadata 152 
and offset table 161 for image 151 are created in memory 
and saved to a file which is added to image 151. If hash 
identifiers are to be part of the offset table 161, the hash 
identifiers are added to the table when it is created in 
memory. 

0033) One reason for converting the first software into a 
first image is so that the first image can be combined with 
other images to create a combined image. For example, as 
shown in FIG. 3, a combined image 300 includes a first 
image 302 of a first software and the second image 304 of 
a second software. The combined image includes a header 
306 of the combined image 300, a first metadata 308 
corresponding to the first image 302, a second metadata 310 
corresponding to the second image 304, a first file data 312 
of file data of the first image 302 and not of the second image 
304, a second file data 314 of file data of the second image 
304 and not of the first image 302, and an offset table 320 
and a signature 316 of the combined image 300. In cases 
where the first image 302 and the second image 304 have 
some of the same file data, such common data 318 is only 
copied once to the combined image. As a result, the size of 
the combined image 300 is less than the total size of the first 
image 302 and the second image 304. One advantage of the 
combined image 300 is that the first image 302 and/or the 
second image 304 can be restored from the combined image 
300, as will be described below in greater detail with respect 
to FIG.S. 

0034. As illustrated in FIG. 3, a method of creating the 
combined image 300 includes first creating the first image 
302 from the first software, and creating the second image 
304 from the second software followed by combining the 
first image 302 and the second image 304 into the combined 
image 300. As noted above and as illustrated in FIG. 3, the 
first image 302 includes first descriptive data (metadata 1) 
corresponding to descriptive data of the first software which 
points to the offset table (offset table 1) which points to first 
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file data corresponding to file data of the first software. 
Similarly, the second image 304 includes second descriptive 
data (metadata 2) corresponding to descriptive data of the 
second software which points to the offset table (offset table 
2) which points to second file data corresponding to file data 
of the second software. In cases where the first and second 
images both include at least some common file data 318, the 
combined image 300 includes only one copy of the common 
file data 318. 

0035) In a case where two images or more than two 
images are to be combined and it is known that the images 
have common file data, the following approach may be 
employed. Initially, the common file data of both the first 
and second images would be identified. The first image 302 
would be separated into a first header, a first metadata, a first 
file data, the common file data, a first offset table and a first 
signature. Similarly, the second image 304 would be sepa 
rated into a second header, a second metadata, a second file 
data, the common file data, a second offset table and a 
second signature. In order to create the combined image, the 
following would be combined: the first metadata, the second 
metadata, the first file data, the second file data, and the 
common file data into a single image which comprises the 
single combined image. A header, an offset table and a 
signature would then be added to the combined image 300. 
As a result, the combined image 300 includes first descrip 
tive data (metadata 1) corresponding to descriptive data of 
the first software which points to the offset table (offset table 
1) which points to first file data and the common file data 
corresponding to file data of the first software. In addition, 
the combined image 300 includes second descriptive data 
(metadata 2) corresponding to descriptive data of the second 
software which points to the offset table (offset table 2) 
which points to second file data and the common file data 
corresponding to file data of the second software. 
0036) Although not illustrated in FIG. 3, it is contem 
plated that a list of identifiers such as a hash of each of the 
files may be created and used in the process of combining 
the first image 302 and the second image 304. Initially, a list 
of identifiers (e.g., a hash) of the files in the combined image 
300 would be created. For each of the file data in the first 
image 302, a file data of the first image 302 would be read 
and an identifier would be associated with each read file 
based on the contents of the file data. For each of the file data 
of the second image, a file data of the second image 304 
would be read and for each read file an identifier would be 
associated with each of the read files based on the contents 
of the file data. In this situation, the read file data would be 
combined or added to the combined image 300 when the 
identifier of the read file is not in the list of identifiers of the 
combined image 300. As a new file is added to the combined 
image 300, the descriptive data (metadata 1 and/or metadata 
2) would be updated to include the identification of the new 
file data which was added to the combined image 300 and 
the offset table would be updated to include the new location 
of the new file data. The identification of each file must be 
unique so that it does not collide with the identification of 
other files. In this regard, each file identification is verified 
as unique and modified to be unique if it is not before the 
metadata is updated. 
0037 Referring to FIG. 4, a method is illustrated of 
combining a first software and a second Software into a 
single combined image 300 from which a first image 302 of 
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the first software and a second image 304 of the second 
Software can each be recreated by imaging. Initially, the first 
Software is converted into a base image having metadata 
pointing to its file data at 402. In general, the base image is 
the image to which files will be added and may be a 
pre-existing image or a newly created image For example, 
pre-existing image 302 may be viewed as the base image to 
which image 304 would be added. A combined offset table 
including the hash list of identifiers of all the files identified 
by the metadata of the base image is next generated at 404. 
Next at 406, the second software is converted into a second 
image 304. 
0038. The remainder of the substantive portion of adding 
the second image 304 to the base image 302 of the method 
illustrated in FIG. 4 corresponds to the substantive portion 
of the method of FIG. 2. In particular, for each file the 
second image has read, a hash for each file is generated, and 
a search for the hash and size of the read file is made within 
the hash list of the offset table of the base image. If the hash 
and size of the read file are in the offset table indicating that 
the file data is part of the base image, the metadata of the 
base image is updated to include the unique identification of 
the file in the base image. If the hash of the read file is not 
in the hash list, the file is added to the base image, the hash 
and size of the file are added to the offset table of the base 
image, the new location of the file is determined and the 
offset table of the base image is updated to include the new 
location of the new file. Next, the metadata of the second 
image is updated to reflect the unique identification of the 
base image. This is done for each file of the second image 
304. When all the files have been considered, a header and 
signature of the base image is created and the base image 
now becomes the combined image at 408 from which the 
first and second images can be recreated. 
0.039 FIG. 4 also illustrates at 410 that file data of the 
combined image can be modified, updated or restored. In 
particular, first file data of the first image may be modified, 
updated or restored and an offset table of the first image may 
be modified to point to the modified, updated or restored first 
file data. In addition, second file data of the second image 
may be modified, updated or restored and an offset table of 
the second image may be modified to point to the modified, 
updated or restored second file data. Furthermore, common 
file data of the combined image may be modified, updated 
or restored and offset tables of the common image may be 
modified to point to the modified, updated or restored 
common file data. One advantage to the latter aspect is that 
common data need only be modified, updated or restored 
once for all images (e.g., the first and second images). This 
is in contrast to the past wherein the first and second images 
were separately stored and the common data would have to 
be updated in the first image and also updated in the second 
image. 

0040. Referring next to FIG. 5, this diagram illustrates 
one advantage according to the invention of creating a 
combined image 500 so that a first image 502 can be restored 
from the combined image 500 and/or a second image 504 
can be restored from the combined image 500. One example 
where this advantage may be applicable is a software 
application which has different SKUs and/or editions for use 
with different operating systems. To a large extent, these 
various editions of software have a large amount of common 
data. However, it has been the practice in the past to image 
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each one of these editions separately. Thus, a vendor that 
was selling these various editions would be required to 
inventory each one of the editions separately on a separate 
computer-readable medium. According to one aspect of the 
invention, these various editions of the software may be 
combined into a single combined image 500 from which any 
one of the editions 502, 504 may be recreated. It is also 
contemplated that the combined image 500 may be used 
with an executable file 506 is part of an external set-up 
program or other tool for extracting an image. The file 506, 
when executed, extracts a particular one of the images used 
to create the combined image. It is further contemplated that 
the executable file may operate in response to a product key 
(P.K.) or an identifier (I.) associated with the software which 
is input by a user. 

0041 One particular application of the invention relates 
to an image server storage system. Referring first to FIG. 6. 
a block diagram of an image server storage system accord 
ing to the prior art is illustrated. In general, reference 
character 1100 refers to a image server store having a 
plurality of disk images 1102-1118 separately and indepen 
dently stored on a computer readable medium (CRM). Many 
of these images may have common data. For example, 
images 1102-1106 correspond to versions A, B and C of the 
same program (image 1), respectively. As another example, 
images 1108-1112 correspond to versions A, B and C of 
another program (image 2). As another example, images 
1114-1118 correspond to versions A, B and C of another 
program (image 3). However, each image is separately 
stored so that it can be copied to a destination device Such 
as a destination device #1 through destination device iiN. 
0042. The image server store 1100 is selectively linked to 
the plurality of destination devices #1 through iiN. This 
linking, as indicated by arrows 1120, may be a physical 
interconnection Such as a hardware connection or a fiber 
optic line. In addition or alternatively, this linking may be a 
wireless interconnection Such as a radio frequency (RF) or 
infrared (IR) transmission. The purpose of this linking is to 
allow a selected one or more of the images 1102-1118 to be 
imaged from the image server store 1100 to a selected 
destination device. For example, if image 1102 of image 1 
version A is to be loaded onto destination device #2, image 
1102 would be copied to destination device #2 via link 1120. 
Thus, this setup allows any one or more images 1102-1118 
to be selectively copied to any one or more destination 
devices #1 through iN via link 1120. 
0043. As noted above, one disadvantage of the prior art 
system illustrated in FIG. 6 is that a large amount of CRM 
is needed for each of the images 1102-1118. For example, if 
each image is 450 megabytes (MB) in size, 9x450 MB or 
4050 MB of CRM would be needed to accommodate each 
of the nine (9) images on the server store 1100. 
0044) Referring next to FIG. 7, a block diagram of an 
image server storage system employing combined or inte 
grated images according to the invention is illustrated 
wherein combined disk images are stored on CRM. In 
general, reference character 1200 refers to a image server 
store having an integrated or combined image 1202 sepa 
rately and independently stored on CRM. Each integrated 
image is a combination of various images which share 
common file data, as will be described in detail below. 
Common data is only copied once into the integrated image. 
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In this example, integrated image 1202 is a combination of 
versions A, B and C of image 1 and versions A, B and C of 
image 2 and versions A, B and C of image 3, each of which 
may be different image editions of the same software pro 
gram. File data common to versions A, B and C of images 
1, 2 and 3 would only appear once within the integrated 
image 1202. Thus, the integrated image includes a header, 
metadata files for versions 1A through metadata 3C, file data 
files specific to versions 1A to 3C, offset tables for versions 
1A through 3C, common data shared by all versions and a 
signature. Similarly, other integrated images, not shown, 
may be part of the image server store 1200. 
0045 Each integrated image 1202 is separately stored so 
that the image or selected portion of the image, as noted 
below, can be copied to a destination device. The image 
server store 1200 is selectively linked to a plurality of 
destination devices #1 through iiN. This linking, as indicated 
by arrows 1208, may be a physical interconnection such as 
a hardware connection or a fiber optic line. In addition or 
alternatively, this linking may be a wireless interconnection 
Such as an RF or IR transmission. The purpose of this linking 
is to allow a selected one or more or part of one or more of 
the image 1202 or other images on the server store to be 
imaged from the image server store 1200 to a selected 
destination device. For example, if image 1 version A is to 
be loaded onto destination device #2, the portions of image 
1202 corresponding to image 1 version A (i.e., image 1102 
in FIG. 6) would be copied to destination device #2 via link 
1208. Thus, this setup allows any one or more or portions of 
one or more of the integrated image 1202 to be selectively 
copied to any one or more destination devices #1 through iN 
via link 1208. 

0046. As noted above, one advantage of the system 
illustrated in FIG. 7 is that a much smaller amount of disk 
capacity (or Volume) is needed for each of the integrated 
image 1202 as compared to the disk capacity needed for 
images 1102-118. This makes it easier to sync up with other 
image servers over low bandwidth connections (where as 
before every new image replicated, now only the data that is 
unique to the new image or the delta to the image needs to 
be replicated). For example, Suppose each of the images 
1102-118 includes 350 MB of common filed data and 100 
MB of unique data. As a result, the integrated image 1202, 
which is a combination of 9 images (images 1102-118 of 
FIG. 6), would be 1250 MB (e.g., 350 MB of common data 
plus 9x100 MB or 900 MB of unique data from the 6 
images). Thus, in the FIG. 7 system according to the 
invention, only 1250 MB of disk capacity is needed to 
accommodate the first and second combined images from 
which any one or more of the 9 images may be imaged to the 
destination devices. In contrast, as noted above, since each 
image is 450 MB in size, 4050 MB of disk capacity is 
needed to accommodate each of the 9 images on the prior art 
server store 1100 of FIG. 6. As a result, the image server 
store 1100 requires 4050 MB of disk capacity to store 9 
images from which any one or more of the 9 images may be 
copied to a destination device whereas the image server 
store 1200 requires 1600 MB of disk capacity to store 2 
combined images from which any one or more of the 9 
images may be copied to a destination device. Thus, image 
server store 1200 has more available storage (e.g., 2450 MB 
of disk capacity) as compared to image server store 1100, 
both of which store information from which 9 images may 
be imaged to a destination device. 
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0047. In one aspect of the invention of the image server 
store 1200 of FIG. 7, a system for manipulation by a 
computer (not shown) of the integrated image 1202 is 
contemplated. As noted above, the integrated image includes 
multiple Software programs stored on the server store and 
has common files shared by the plurality of the software 
programs and unique files unique to a particular one of the 
Software programs. In this system, it is contemplated that the 
computer and the image store are connected to a data 
communication system. The system would include a driver 
executing on the computer to provide access to the server 
store via the data communication system. The driver com 
prises one or more components for manipulating the com 
mon files and/or the unique files. Thus, a method for 
manipulation by a computer of the integrated image of 
multiple Software programs stored on a server store is 
provided. The method comprises accessing the server store 
and independently manipulating the common files and/or the 
unique files. 
0.048 FIG. 8 shows one example of a general purpose 
computing device in the form of a computer 130. In one 
embodiment of the invention, a computer Such as the com 
puter 130 is suitable for use in the other figures illustrated 
and described herein. Computer 130 has one or more pro 
cessors or processing units 132 and a system memory 134 on 
which a combined image according to the invention may 
stored and/or individual images recreated from a combined 
image may be stored. In the illustrated embodiment, a 
system bus 136 couples various system components includ 
ing the system memory 134 to the processors 132. The bus 
136 represents one or more of any of several types of bus 
structures, including a memory bus or memory controller, a 
peripheral bus, an accelerated graphics port, and a processor 
or local bus using any of a variety of bus architectures. By 
way of example, and not limitation, Such architectures 
include Industry Standard Architecture (ISA) bus, Micro 
Channel Architecture (MCA) bus, Enhanced ISA (EISA) 
bus, Video Electronics Standards Association (VESA) local 
bus, and Peripheral Component Interconnect (PCI) bus also 
known as Mezzanine bus. 

0049. The computer 130 typically has at least some form 
of computer readable media. Computer readable media, 
which include both volatile and nonvolatile media, remov 
able and non-removable media, may be any available 
medium that can be accessed by computer 130. By way of 
example and not limitation, computer readable media com 
prise computer storage media and communication media. 
Computer storage media include Volatile and nonvolatile, 
removable and non-removable media implemented in any 
method or technology for storage of information Such as 
computer readable instructions, data structures, program 
modules or other data. For example, computer storage media 
include RAM, ROM, EEPROM, flash memory or other 
memory technology, CD-ROM, digital versatile disks 
(DVD) or other optical disk storage, magnetic cassettes, 
magnetic tape, magnetic disk storage or other magnetic 
storage devices, or any other medium that can be used to 
store the desired information and that can be accessed by 
computer 130. Communication media typically embody 
computer readable instructions, data structures, program 
modules, or other data in a modulated data signal Such as a 
carrier wave or other transport mechanism and include any 
information delivery media. Those skilled in the art are 
familiar with the modulated data signal, which has one or 
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more of its characteristics set or changed in Such a manner 
as to encode information in the signal. Wired media, Such as 
a wired network or direct-wired connection, and wireless 
media, such as acoustic, RF, infrared, and other wireless 
media, are examples of communication media. Combina 
tions of the any of the above are also included within the 
Scope of computer readable media. 

0050. The system memory 134 includes computer stor 
age media in the form of removable and/or non-removable, 
volatile and/or nonvolatile memory. In the illustrated 
embodiment, System memory 134 includes read only 
memory (ROM) 138 and random access memory (RAM) 
140. A basic input/output system 142 (BIOS), containing the 
basic routines that help to transfer information between 
elements within computer 130. Such as during start-up, is 
typically stored in ROM 138. RAM 140 typically contains 
data and/or program modules that are immediately acces 
sible to and/or presently being operated on by processing 
unit 132. By way of example, and not limitation, FIG. 8 
illustrates operating system 144, application programs 146. 
other program modules 148, and program data 151. 

0051. The computer 130 may also include other remov 
able/non-removable, Volatile/nonvolatile computer storage 
media. For example, FIG. 8 illustrates a hard disk drive 154 
that reads from or writes to non-removable, nonvolatile 
magnetic media. FIG. 8 also shows a magnetic disk drive 
156 that reads from or writes to a removable, nonvolatile 
magnetic disk 158, and an optical disk drive 160 that reads 
from or writes to a removable, nonvolatile optical disk 162 
such as a CD-ROM or other optical media. Other removable/ 
non-removable, Volatile/nonvolatile computer storage media 
that can be used in the exemplary operating environment 
include, but are not limited to, magnetic tape cassettes, flash 
memory cards, digital versatile disks, digital video tape, 
solid state RAM, solid state ROM, and the like. The hard 
disk drive 154, and magnetic disk drive 156 and optical disk 
drive 160 are typically connected to the system bus 136 by 
a non-volatile memory interface, such as interface 166. 

0052 The drives or other mass storage devices and their 
associated computer storage media discussed above and 
illustrated in FIG. 8, provide storage of computer-readable 
instructions, data structures, program modules and other 
data for the computer 130. In FIG. 8, for example, hard disk 
drive 154 is illustrated as storing operating system 170, 
application programs 172, other program modules 174, and 
program data 176. Note that these components can either be 
the same as or different from operating system 144, appli 
cation programs 146, other program modules 148, and 
program data 151. Operating system 170, application pro 
grams 172, other program modules 174, and program data 
176 are given different numbers here to illustrate that, at a 
minimum, they are different copies. 

0053 A user may enter commands and information into 
computer 130 through input devices or user interface selec 
tion devices such as a keyboard 180 and a pointing device 
182 (e.g., a mouse, trackball, pen, or touch pad). Other input 
devices (not shown) may include a microphone, joystick, 
game pad, satellite dish, Scanner, or the like. These and other 
input devices are connected to processing unit 132 through 
a user input interface 184 that is coupled to system bus 136, 
but may be connected by other interface and bus structures, 
Such as a parallel port, game port, or a Universal Serial Bus 



US 2006/O 1300 17 A1 

(USB). A monitor 188 or other type of display device is also 
connected to System buS 136 via an interface. Such as a video 
interface 190. In addition to the monitor 188, computers 
often include other peripheral output devices (not shown) 
Such as a printer and speakers, which may be connected 
through an output peripheral interface (not shown). 
0054 The computer 130 may operate in a networked 
environment using logical connections to one or more 
remote computers, such as a remote computer 194. The 
remote computer 194 may be a personal computer, a server, 
a router, a network PC, a peer device or other common 
network node, and typically includes many or all of the 
elements described above relative to computer 130. The 
logical connections depicted in FIG. 8 include a local area 
network (LAN) 196 and a wide area network (WAN) 198, 
but may also include other networks. Such networking 
environments are commonplace in offices, enterprise-wide 
computer networks, intranets, and global computer networks 
(e.g., the Internet). 
0.055 When used in a local area networking environment, 
computer 130 is connected to the LAN 196 through a 
network interface or adapter 186. When used in a wide area 
networking environment, computer 130 typically includes a 
modem 178 or other means for establishing communications 
over the WAN 198, such as the Internet. The modem 178, 
which may be internal or external, is connected to system 
bus 136 via the user input interface 184, or other appropriate 
mechanism. In a networked environment, program modules 
depicted relative to computer 130, or portions thereof, may 
be stored in a remote memory storage device (not shown). 
By way of example, and not limitation, FIG. 8 illustrates 
remote application programs 192 as residing on the memory 
device. It will be appreciated that the network connections 
shown are exemplary and other means of establishing a 
communications link between the computers may be used. 
0056 Generally, the data processors of computer 130 are 
programmed by means of instructions stored at different 
times in the various computer-readable storage media of the 
computer. Programs and operating systems are typically 
distributed, for example, on floppy disks or CD-ROMs. 
From there, they are installed or loaded into the secondary 
memory of a computer. At execution, they are loaded at least 
partially into the computer's primary electronic memory. 
The invention described herein includes these and other 
various types of computer-readable storage media when 
Such media contain instructions or programs for implement 
ing the steps described below in conjunction with a micro 
processor or other data processor. The invention also 
includes the computer itself when programmed according to 
the methods and techniques described herein. 
0057 For purposes of illustration, programs and other 
executable program components, such as the operating sys 
tem, are illustrated herein as discrete blocks. It is recognized, 
however, that such programs and components reside at 
various times in different storage components of the com 
puter, and are executed by the data processor(s) of the 
computer. 

0.058 Although described in connection with an exem 
plary computing system environment, including computer 
130, the invention is operational with numerous other gen 
eral purpose or special purpose computing system environ 
ments or configurations. The computing system environ 
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ment is not intended to suggest any limitation as to the scope 
of use or functionality of the invention. Moreover, the 
computing system environment should not be interpreted as 
having any dependency or requirement relating to any one or 
combination of components illustrated in the exemplary 
operating environment. Examples of well known computing 
systems, environments, and/or configurations that may be 
suitable for use with the invention include, but are not 
limited to, personal computers, server computers, hand-held 
or laptop devices, multiprocessor Systems, microprocessor 
based systems, set top boxes, programmable consumer elec 
tronics, network PCs, minicomputers, mainframe comput 
ers, distributed computing environments that include any of 
the above systems or devices, and the like. 
0059. The invention may be described in the general 
context of computer-executable instructions, such as pro 
gram modules, executed by one or more computers or other 
devices. Generally, program modules include, but are not 
limited to, routines, programs, objects, components, and 
data structures that perform particular tasks or implement 
particular abstract data types. The invention may also be 
practiced in distributed computing environments where 
tasks are performed by remote processing devices that are 
linked through a communications network. In a distributed 
computing environment, program modules may be located 
in both local and remote computer storage media including 
memory storage devices. 
0060. In operation, computer 130 executes computer 
executable instructions such as the executable file 506. 

0061 The following examples illustrate the invention. 
Windows brand XP Home and Windows brand XP Pro are 
different SKU numbers for applications with are very similar 
and which share a large amount of common data. The Home 
version is approximately 355 MB and the Pro version is 
approximately 375 MB. If both editions are separately 
copied onto a single media, about 730 MB would be 
required. On the other hand, imaging the two editions as a 
single combined image results in a single combined image 
of about 390 MB. Thus, the combined image saves over 300 
MB of disk/media. As an example of an OEM scenario, both 
the Home and Pro editions may be offered with or without 
Microsoft Office. If the editions are separately copied, Home 
without Office would require 355 MB, Home with Office 
would require 505 MB, Pro without Office would require 
375 MB and Pro with Office would require 525 MB, for a 
total of 11760 MB. On the other hand, imaging the four 
different offerings as a single combined image results in a 
single combined image of about 540 MB. Thus, the com 
bined image saves over 1100 MB of disk/media. 
0062) This savings of disk/media translates into many 
advantages, as noted above. For example, the transmission 
or replication of images or a network or other link can be 
accomplished with less time or with reduced bandwidth. 
0063. When introducing elements of the present inven 
tion or the embodiment(s) thereof, the articles “a,”“an, 
'the' and "said are intended to mean that there are one or 
more of the elements. The terms “comprising,”“including.” 
and “having are intended to be inclusive and mean that 
there may be additional elements other than the listed 
elements. 

0064. In view of the above, it will be seen that the several 
objects of the invention are achieved and other advantageous 
results attained. 
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0065. As various changes could be made in the above 
constructions, products, and methods without departing 
from the scope of the invention, it is intended that all matter 
contained in the above description and shown in the accom 
panying drawings shall be interpreted as illustrative and not 
in a limiting sense. 
What is claimed is: 

1. A computer-readable medium having Stored thereon a 
first image of a data structure of a first software which first 
image can be combined with one or more other images 
having the same data structure into a combined image so that 
the first image and/or any of the one or more other images 
of the combined image can each be re-created by imaging 
from the combined image, comprising: 

an image of descriptive data of the first Software; and 
an image of file data of the first software. 
2. The medium of claim 1 wherein the descriptive data 

comprises metadata including one or more of the following: 
file names, attributes, file times, compression formats, loca 
tions and streams. 

3. The medium of claim 1 wherein the file data comprises 
any binary file data or any other data other than metadata. 

4. The medium of claim 1 wherein the one or more other 
images comprise a second image of descriptive data of a 
second software and a second image of file date of the 
second software. 

5. The medium of claim 4 wherein at least part of the file 
data of the first image and is the same as at least part of the 
file data of the second image. 

6. The medium of claim 1 further comprising modifying, 
updating or restoring file data and/or modifying the descrip 
tive data to point to any modified, updated or restored file 
data. 

7. A computer implemented method executing on a com 
puter of converting a first software into a first image having 
a data structure which can be combined with one or more 
other images having the same data structure to form a 
combined image from which the first image and/or any one 
or more of the other images of the combined image can each 
be re-created by imaging from the combined image, com 
prising: 

generating metadata of the first image: 
generating a hash list of the first image; 
reading each file data of the first software; 
generating a hash for each file data of the first software; 

and 

adding each file data to the first image and updating the 
metadata and the hash list of the first image if the hash 
for each file data is not in the hash list. 

8. The method of claim 7 wherein said hash list is a list 
of identifiers and each hash is an identifier. 
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9. The method of claim 8 further comprising associating 
each read file with an identifier based on the contents of the 
file data. 

10. The method of claim 7 further comprising associating 
each read file with a hash based on the contents of the file 
data. 

11. The method of claim 7 wherein the generated meta 
data includes one or more of the following: file names, 
attributes, file times, compression formats, locations and 
StreamS. 

12. The method of claim 7 wherein the file data comprises 
any binary file data or any other data other than metadata. 

13. The method of claim 7 further comprising modifying, 
updating or restoring file data and/or modifying the metadata 
to point to any modified, updated or restored file data. 

14. A combined image including a first image of a first 
Software and including a second image of a second software, 
said combined image comprising: 

a header of the combined image: 
a first metadata of the first image: 
a second metadata of the second image: 
a first file data of file data of the first image and not of the 

Second image: 
a second file data of file data of the second image and not 

of the first image: 
a common file data of file data of both the first image and 

the second image; and 
a signature of the combined image whereby the first 

image and/or the second image can be imaged from 
said combined image and whereby the size of the 
combined image is less than the total size of the first 
image and the second image. 

15. The combined image of claim 14 wherein the first 
metadata and the second metadata each include one or more 
of the following: file names, attributes, file times, compres 
sion formats, locations and streams. 

16. The combined image of claim 14 wherein each of the 
first and second file data comprises any binary file data or 
any other data other than metadata. 

17. The combined image of claim 14 further comprising 
modifying, updating or restoring file data and/or modifying 
an offset table to point to any modified, updated or restored 
file data. 

18. The combined image of claim 14 wherein the first 
Software or the second Software includes an operating sys 
tem, an application program or both. 

19. The combined image of claim 14 wherein the first 
Software and the second software are similar applications, 
wherein the first software is for use with a first operating 
system and wherein the second software is for use with a 
second operating system. 
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