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RESOURCE-CONSERVATIVE
INSTALLATION OF COMPRESSED
ARCHIVES

Some data processing systems have a very limited amount
of available memory for these functions. For examples,

PDAs, cell phones, and other devices containing small data
processing systems may have very limited memory. Although
these devices might bene?t from installing a particular pay
load ?le contained in an archive ?le, installing the particular
payload ?le may be impossible if the installation process

BACKGROUND OF THE INVENTION

1. Technical Field
The present invention relates generally to an improved data
processing system and inparticular to a method and apparatus
for processing data. Still more particularly, the invention

requires more space than is available to the target data pro

cessing system.
Thus, it would be advantageous to have a method, process,
and data processing system for minimizing the amount of
memory required to extract, decompress, and install payload

relates to resource conservative installation of compressed
archives.

2. Description of Related Art
As the complexity of software increases, the siZe of the
installation image of software ?les also increases. Currently,

?les from an archive ?le.

SUMMARY OF THE INVENTION

?oppy disks lack suf?cient memory to be used as installation

media for many software programs, essentially rendering
?oppy disks obsolete as installation media. Compact disks

(CDs) and digital versatile disks (DVDs) provide suf?cient
memory for most software installation images, though mul
tiple disks may be required and some data processing systems

20

do not have CD drives or DVD drives. In addition, some
installation images are downloaded directly over a network,
such as the Internet. In this case, the siZe of an installation

image can make downloading the entire installation image

25

installation image. Furthermore, the siZe of the installation
image may make downloading the entire installation image
impossible if the target device lacks suf?cient available
media required to hold an installation image, various com
pression techniques are used to compress the payload ?les of
the installation image. A group of payload ?les are com
pressed and combined into a single archive ?le, which is

processing system and, optionally, where the ?les should be
installed.
30

BRIEF DESCRIPTION OF THE DRAWINGS

35

to the following detailed description of an illustrative
embodiment when read in conjunction with the accompany

ing drawings, wherein:
40

FIG. 2 is a block diagram of a data processing system that
may be implemented as a server.

installation image be downloaded or copied onto the target
45

pressed into a temporary space, thus creating another copy of

the payload data.
For example, an executable self-extracting archive ?le
requires 10 megabytes (MB) to store. The archive ?le con
tains 25 MB of payload ?les when all payload ?les are decom

50

pressed. Decompressing the archive ?le and installing the

FIG. 3 is a block diagram illustrating a data processing
system in which the present invention may be implemented.
FIG. 4 is a block diagram illustrating Payload ?le compres
sion and archive creation, in accordance with a preferred
embodiment of the present invention.
FIG. 5 is a block diagram of components used in payload
?le decompression, in accordance with a preferred embodi
ment of the present invention.
FIG. 6 is a ?owchart illustrating a method of decompress
ing selected ?les directly to memory, in accordance with a

payload ?les on the target data processing system requires an
additional 40 MB of space because 25 MB are used for the

payload ?les and 15 MB of space is used for temporary ?les
used during the installation process. Thus, 50 MB of space is
consumed to install 25 MB of payload ?les.
Once the program is installed on the target data processing
system, the space requirements continue to grow when

FIG. 1 depicts a pictorial representation of a network of
data processing systems in which the present invention may

be implemented.

decompression and installation techniques require that the
data processing system. The image is typically then decom

The novel features believed characteristic of the invention
are set forth in the appended claims. The invention itself,
however, as well as a preferred mode of use, further objectives

and advantages thereof, will best be understood by reference

usually much smaller than the original group of individual,
uncompressed payload ?les. Later, when the installation
image is to be installed, the archive ?le is uncompressed and
the payload ?les installed on a target data processing system.
The process of decompressing and installing ?les from an
archive ?le has required, in the past, much more space than
the space required by the original archive ?les. Prior art

entire archive. The archive of ?les contains an index that
indicates the locations of ?les within the archive of ?les. The
archive of ?les also contains a con?guration logic section that
allows an installation program to determine which ?les from
among all ?les in the archive should be installed on a data

cost prohibitive in terms of the time required to download the

memory.
To reduce the siZe of an installation image and number of

The present invention provides a method, apparatus and
computer instructions for installing a particular ?le contained
in a compressed archive ?le. The particular ?le is directly
installed onto a target data processing system without making
additional copies of the particular ?le on the target data pro
cessing system and without intermediate expansion of the

55

preferred embodiment of the present invention.
DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

updates are applied. Updates are often larger than the original
install image. Furthermore, if the update saves an old version
of the program in order to preserve the capability of restoring
the older version, then the space requirements grow even
more. The problem becomes more frustrating when the target
data processing system only needs to install a fraction of the
payload ?les. Thus, a very large amount of space may be
needed to decompress and install even one payload ?le stored
in an archive ?le.

60

65

With reference now to the ?gures, FIG. 1 depicts a pictorial
representation of a network of data processing systems in
which the present invention may be implemented. Network
data processing system 100 is a network of computers in
which the present invention may be implemented. Network
data processing system 100 contains a network 102, which is
the medium used to provide communications links between
various devices and computers connected together within

US 7,478,386 B2
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network data processing system 100. Network 102 may
include connections, such as wire, wireless communication
links, or ?ber optic cables.

With reference now to FIG. 3, a block diagram illustrating

a data processing system is depicted in which the present
invention may be implemented. Data processing system 300

In the depicted example, server 104 is connected to net

is an example of a client computer. Data processing system

work 102 along with storage unit 106. In addition, clients 108,

300 employs a peripheral component interconnect (PCI) local
bus architecture. Although the depicted example employs a

110, and 112 are connected to network 102. These clients 108,

110, and 112 may be, for example, personal computers or
network computers. In the depicted example, server 104 pro

PCI bus, other bus architectures such as Accelerated Graphics

vides data, such as boot ?les, operating system images, and
applications to clients 108, 110, and 112. Clients 108, 110,

used. Processor 302 and main memory 304 are connected to

and 112 are clients to server 104. Network data processing

also may include an integrated memory controller and cache
memory for processor 302. Additional connections to PCI

Port (AGP) and Industry StandardArchitecture (ISA) may be
PCI local bus 306 through PCI Bridge 308. PCI Bridge 308

system 100 may include additional servers, clients, and other
devices not shown. In the depicted example, network data
processing system 100 is the Internet with network 102 rep
resenting a worldwide collection of networks and gateways

local bus 306 may be made through direct component inter
connection or through add-in boards. In the depicted
example, local area network (LAN) adapter 310, small com

that use the Transmission Control Protocol/ Internet Protocol

puter system interface (SCSI) host bus adapter 312, and

(TCP/IP) suite of protocols to communicate with one another.
At the heart of the Internet is a backbone of high-speed data
communication lines between major nodes or host comput

expansion bus interface 314 are connected to PCI local bus

ers, consisting of thousands of commercial, government, edu

306 by direct component connection. In contrast, audio

adapter 316, graphics adapter 318, and audio/video adapter
20

319 are connected to PCI local bus 306 by add-in boards

cational and other computer systems that route data and mes

inserted into expansion slots. Expansion bus interface 314

sages. Of course, network data processing system 100 also

an example, and not as an architectural limitation for the

provides a connection for a keyboard and mouse adapter 320,
modern 322, and additional memory 324. SCSI host bus
adapter 312 provides a connection for hard disk drive 326,
tape drive 328, and CD-ROM drive 330. Typical PCI local bus
implementations will support three or four PCI expansion

present invention.

slots or add-in connectors.

may be implemented as a number of different types of net
works, such as for example, an intranet, a local area network
(LAN), or a wide area network (WAN). FIG. 1 is intended as

25

An operating system runs on processor 302 and is used to

Referring to FIG. 2, a block diagram of a data processing
system that may be implemented as a server, such as server

104 in FIG. 1, is depicted in accordance with a preferred
embodiment of the present invention. Data processing system
200 may be a symmetric multiprocessor (SMP) system
including a plurality of processors 202 and 204 connected to
system bus 206. Alternatively, a single processor system may
be employed. Also connected to system bus 206 is memory
controller/cache 208, which provides an interface to local
memory 209. I/O Bus Bridge 210 is connected to system bus

30

may be a commercially available operating system, such as

Windows XP, which is available from Microsoft Corporation.
35

40

connected to 1/ 0 bus 212 provides an interface to PCI local
bus 216. A number of modems may be connected to PCI local

PCI expansion slots or add-in connectors. Communications

links to clients 108, 110, and in FIG. 1 may be provided
through modem 218 and network adapter 220 connected to
PCI local bus 216 through add-in connectors.
Additional PCI bus bridges 222 and 224 provide interfaces
for additional PCI local buses 226 and 228, from which addi
tional modems or network adapters may be supported. In this
manner, data processing system 200 allows connections to

45

50

applied to a multiprocessor data processing system.
As another example, data processing system 300 may be a
stand-alone system con?gured to be bootable without relying
on some type of network communication interfaces. As a

further example, data processing system 300 may be a per

sonal digital assistant (PDA) device, which is con?gured with
55

ROM and/or ?ash ROM in order to provide non-volatile

memory for storing operating system ?les and/or user-gener
ated data.

The depicted example in FIG. 3 and above-described
examples are not meant to imply architectural limitations. For
60

depicted. The depicted example is not meant to imply archi
tectural limitations with respect to the present invention.

example, data processing system 300 also may be a notebook
computer or hand held computer in addition to taking the
form of a PDA. Data processing system 300 also may be a
kiosk or a Web appliance.

The data processing system depicted in FIG. 2 may be, for
example, an IBM ESERVER PSERIESTM system, a product

of International Business Machines Corporation in Armonk,
NewYork, running the Advanced Interactive Executive (AIX)
operating system or LINUX operating System.

?ash read-only memory (ROM), equivalent nonvolatile
memory, or optical disk drives and the like, may be used in
addition to or in place of the hardware depicted in FIG. 3. In
addition, the processes of the present invention may be

multiple network computers. A memory-mapped graphics
adapter 230 and hard disk 232 may also be connected to I/O
bus 212 as depicted, either directly or indirectly.
Those of ordinary skill in the art will appreciate that the
hardware depicted in FIG. 2 may vary. For example, other
peripheral devices, such as optical disk drives and the like,
also may be used in addition to or in place of the hardware

and applications or programs are located on storage devices,
such as hard disk drive 326, and may be loaded into main

memory 304 for execution by processor 302.
Those of ordinary skill in the art will appreciate that the
hardware in FIG. 3 may vary depending on the implementa
tion. Other internal hardware or peripheral devices, such as

Peripheral component interconnect (PCI) bus bridge 214
bus 216. Typical PCI bus implementations will support four

An object oriented programming system such as JAVATM may
run in conjunction with the operating system and provide
calls to the operating system from JAVATM programs or appli
cations executing on data processing system 300. JAVATM is
a trademark of Sun Microsystems, Inc. Instructions for the

operating system, the object-oriented programming systems,

206 and provides an interface to I/O bus 212. Memory con

troller/cache 208 and I/O Bus Bridge 210 may be integrated
as depicted.

coordinate and provide control of various components within
data processing system 300 in FIG. 3. The operating system

65

The present invention provides a method, apparatus and
computer instructions for installing a particular ?le contained
in a compressed archive ?le. The particular ?le is directly
installed onto a target data processing system without making

US 7,478,386 B2
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additional copies of the particular ?le on the target data pro

412. Compressed installation image 412 includes con?gura
tion logic section 414, index 416, and payload section 418.
Payload section 418 includes individual payload ?les Payload
File A 420, Payload File B 422, and Payload File C 424.
Compressed installation image 412 may, itself, be referred to

cessing system and Without intermediate expansion of the
entire archive. The archive of ?les contains an index that
indicates the locations of ?les Within the archive of ?les. The

archive of ?les also contains a con?guration logic section that

as an archive ?le. Compressed installation image 412 may be
used by a computer program in a computer readable medium
or a computer program in a data processing system to load

alloWs an installation program to determine Which ?les from
among all ?les in the archive should be installed on a data

processing system and, optionally, Where the ?les should be

selectively individual payload ?les onto a data processing

installed
FIG. 4 is a block diagram illustrating payload ?le compres
sion and archive creation, in accordance With a preferred

system Without creating additional copies of the payload ?les
on the data processing system.
FIG. 5 is a block diagram of components used in payload
?le decompression, in accordance With a preferred embodi

embodiment of the present invention. The ?le compression
and archive creation techniques shoWn in FIG. 4 may be
implemented on a data processing system, such as server 104

in FIG. 1, or in client computers, such as clients 108, 110, and
112 in FIG. 1, server 200 in FIG. 2, or client 300 in FIG. 3.

Payload File A 400, Payload File B 402, and Payload File
C 404 are compressed into archive ?le 406 using any one of a

number of presently available compression techniques. HoW
ever, in a preferred embodiment of the present invention, the

20

compression archiving technique should preserve the logical
linear integrity of each of the ?les in the archive. Thus, a
single ?le in the archive should be stored in such a Way that a
decompression or extraction algorithm is able to decompress
or extract the single ?le Without needing to read other ?les in
the archive ?le. For example, the UNIX “backup” and
“restore” commands may be used to archive ?les in a logi
cally linear manner.
Archive ?le 406 contains all of the data contained in pay
load ?les 400, 402, and 404. HoWever, because the archive ?le
is compressed, the individual payload ?les cannot be installed
onto a data processing system using the archive ?le alone.

25

ment of the present invention. Compressed installation image
500, or archive ?le 500, includes con?guration logic section
502, index 504, and payload section 506, Which itself
includes Payload FileA 508, Payload File B 510, and Payload
File C 512. The items referred to by reference numerals 500,
502, 504, 506, 508, 510, and 512 correspond to the items
referred to by reference numerals 412, 414, 416, 418, 420,
422, and 424 in FIG. 4, respectively. The description regard
ing compressed installation image 412 in FIG. 4 also applies
to compressed installation image 500 in FIG. 5.
The mechanism of the present invention alloWs a particular
payload ?le to be directly installed onto a target data process

ing system Without copying additional copies of the particular

30

payload ?le onto the data processing system. Thus, a mini
mum of memory is required to extract, decompress, and
install a particular payload ?le. Note that the term “memory”
can include any form of memory, including RAM, ROM, hard
disk space, ?oppy disks, CDs, DVDs, and any other form of
memory.

Although FIG. 4 shoWs three payload ?les being compressed

The mechanism of the present invention also alloWs a

into an archive ?le, a vast number of payload ?les may be
compressed into a single archive ?le. An archive ?le may be
stored in any computer readable medium.

particular payload ?le to be directly installed Without copying
35

In addition, index 408 and con?guration logic section 410

?les are extracted, decompressed, and installed. The process
of decompressing selected ?les may be linear, ignoring or

are also created. Index 408 contains the location or address of

each ?le Within archive ?le 406. Index 408 may also be
referred to as a table of contents. For example, Within the

skipping ?les not to be installed, or non-linear. In the latter
40

archive ?le the address of Payload File A is 0, the address of
Payload File B is 100, and the address of Payload File C is

case, if alloWed by the decompression algorithm, the instal
lation program can extract, decompress, and install payload
?les in any desired order.
The mechanism of the present invention also alloWs the

A00. Thus, index 408 alloWs an installation program to access

a particular payload ?le from the plurality of payload ?les that
make up archive ?le 406.

other ?les Within the compressed installation image to the

target data processing system. Thus, only relevant payload

installation of payload ?les directly from a compressed ?le
45

onto a target data processing system as the payload ?le is

Con?guration logic section 410 contains computer read

being decompressed. Thus, the installation program of the

able code and data that alloW an installation program to deter

present invention can install payload ?les from the archive ?le
in real-time.
For example, in an illustrative embodiment, Payload File C
512 is to be installed onto non-volatile memory 518 of data

mine properly Where and hoW to install a particular payload
?le onto a data processing system. Con?guration logic sec
tion 410 can contain information that alloWs an installation
program to determine Which ?les should be included in a set

of ?les to be installed on a particular data processing system.
Con?guration logic section 410 can also contain information
regarding the order in Which payload ?les are to be installed,
hoW they are to be installed, or any other con?guration the
payload ?le or payload ?les should have When installed.
Con?guration logic section 410 can also contain information
regarding on Which clusters or blocks a payload ?le should be

50

processing system 514. An install program loads con?gura
tion logic section 502 and index 504 onto volatile memory
516 of data processing system 514. The installation program
uses index 504 to ?nd Payload File C 512 from Within com
55

load File C should be installed on non-volatile memory 518 of

data processing system 514. In addition, con?guration logic
section contains an indication that Payload File C may be

loaded in a non-volatile memory.

Con?guration logic section 410 may contain additional

60

code or data, if useful to the installation process. For example,
con?guration logic section 410 may contain a program that

prompts a user for input regarding con?guration settings,
licensing, or other matters pertinent to the installation pro
cess.

pressed installation image 500. The installation program then
uses con?guration logic section 502 to determine that Pay

65

installed Without installing Payload FileA or Payload File B.
The installation program then directly extracts Payload File C
512 from compressed installation archive 500 and installs
Payload File C 512 onto non-volatile memory 518 of data
processing system 514. The installation program does not
copy compressed Payload File C 512 onto either form of

Archive ?le 406, index 408, and con?guration logic section

memory, volatile memory 516 or non-volatile memory 518,

410 are combined into a single compressed installation image

before extracting Payload File C 512. Similarly, additional

US 7,478,386 B2
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copies of Payload File C 512 are not copied onto either form

returns to the pointer When preparing to install the next pay
load ?le, if necessary. The addresses in the index are offsets
relative to this pointer.

of memory, volatile memory 516 or non-volatile memory

518. Prior art methods of decompressing ?les require that at
least one additional copy of Payload File C 512, Whether
compressed or uncompressed, be placed onto one of forms,

The installation program then uses the index to ?nd a

payload ?le to install on the data processing system (step
604). Thereafter, the installation program reads the archive

volatile memory 516 or non-volatile memory 518, of memory

before installing Payload File C 512 onto data processing
system 514. Other prior methods require that copies of Pay
load FileA 508 and Payload File B 510 also be copied onto the

and decompresses the payload ?le inline (step 606). The

target data processing system, even if they are not to be
installed.

Additional copies of the payload ?le are not copied to the data
processing system. Other payload ?les contained in the com
pressed installation image are not copied to the data process

installation program then causes the program ?le to be Written

directly to a memory of the data processing system (step 608).

In another illustrative embodiment, Payload FileA 508 and
Payload File B 510 are to be installed onto non-volatile

ing system.

memory 518 of data processing system 514. Con?guration
logic section 502 contains data indicating that Payload FileA
508 must be installed prior to installing Payload File B 51 0. In
this case, Payload File A 508 is directly extracted and

A determination is then made Whether additional payload
?les are to be installed onto the data processing system (step
610). If additional payload ?les are to be installed, then the
process returns to step 604 and the installation program

installed on non-volatile memory 518. Subsequently, Payload
File B 510 is directly extracted and installed on non-volatile

repeats step 604 through step 608 on each additional payload
?le. If all payload ?les have been installed, or if no payload

memory 518. The process of extracting and installing Pay

20

Without loading additional copies of Payload File A 508 and
Payload File B 512 onto either form of memory, volatile
memory 516 or non-volatile memory 518, on data processing

25

Although the examples described above install payload
?les onto a non-volatile memory of a data processing system,
30

be loaded and installed into either the volatile memory or the

required to install the program. Thus, the mechanism of the
present invention alloWs programs and updates to be installed
on data processing systems With limited memory, such as

ible in terms of hoW and Where payload ?les are installed on

PDAs, cell phones, and similar devices. Likewise, the mecha
40

system, such as server 200 in FIG. 2 or in client 300 in FIG. 3,

and may be implemented With regard to the components
illustrated in FIG. 4 and FIG. 5.
An installation program loads a con?guration logic section
and an index into a memory of a data processing system (step

45

50

include recordable-type media, such as a ?oppy disk, a hard

55

disk drive, a RAM, CD-ROMs, DVD-ROMs, and transmis
sion-type media, such as digital and analog communications
links, Wired or Wireless communications links using trans
mission forms, such as, for example, radio frequency and
light Wave transmissions. The computer readable media may

602). For example, using the con?guration logic section the
installation program determines that a particular payload ?le
should be installed onto the data processing system. The

con?guration logic section also contains data indicating that

take the form of coded formats that are decoded for actual use

When extracting, decompressing, and installing a particu
lar payload ?le in real -time, the installation program reads the
compressed archive ?le until an end-of-con?guration marker
is read. The end-of-con?guration marker is a predetermined

in a particular data processing system.
The description of the present invention has been presented
for purposes of illustration and description, and is not
60

unique binary sequence indicating the end of the con?gura
tion data and index; it therefore directly precedes the ?rst

intended to be exhaustive or limited to the invention in the

form disclosed. Many modi?cations and variations Will be
apparent to those of ordinary skill in the art. The embodiment
Was chosen and described in order to best explain the prin

payload ?le. The con?guration data and index are then loaded

directly into the memory of the target data processing system,
preferably the volatile memory, and executed in the context of
the installation program. The installation program maintains
a pointer to the archive just after the con?guration marker, and

processing system, those of ordinary skill in the art Will
appreciate that the processes of the present invention are
capable of being distributed in the form of a computer read
able medium of instructions and a variety of forms and that

600). Using the con?guration logic section and the index, the

the payload ?le should be installed on a particular cluster of
non-volatile memory in a data processing system.

nism of the present invention can be used on data processing
systems having a large amount of total memory, but only a
small amount of available memory.
It is important to note that While the present invention has
been described in the context of a fully functioning data

the present invention applies equally regardless of the par
ticular type of signal bearing media actually used to carry out
the distribution. Examples of computer readable media

installation program determines Which payload ?les are to be

installed and Where the payload ?les Will be installed (step

example, a program contained in a compressed archive ?le
normally requires 50 MB to install because the archive ?le
contains many programs, even though the particular target

program itself only requires 0.5 MB to install. Using the
mechanism of the present invention, only about 0.5 MB is

non-volatile memory of the data processing system. Simi
larly, the con?guration logic section and the index may be
loaded into the non-volatile memory of the data processing
system. Thus, the mechanism of the present invention is ?ex
a data processing system.
FIG. 6 is a ?oWchart illustrating a method of decompress
ing selected ?les directly to memory, in accordance With a
preferred embodiment of the present invention. The method
shoWn in FIG. 6 may be implemented in a data processing

?les from compressed archive ?les. For example, because a
minimum of space is used to install a particular payload ?le

from a compressed archive ?le, data processing systems hav
ing limited memory can install programs and updates Where
otherWise such installation Would be impossible. For

system 514.

payload ?les Within the compressed installation image may

?les are to be installed, then the process terminates.

In the illustrative examples described above, the mecha
nism of the present invention provides several advantages
over currently available methods and systems for installing

load FileA 508 and Payload File B 510 is otherWise the same
as the method described With respect to Payload File C 512.
Thus, Payload FileA 508 and Payload File B 510 are installed

ciples of the invention, the practical application, and to enable
65

others of ordinary skill in the art to understand the invention
for various embodiments With various modi?cations as are

suited to the particular use contemplated.
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decompressed, and Wherein Writing is performed With

What is claimed is:
1. A computer-implemented method wherein a set of pay

out making an additional copy of the ?rst payload ?le on

load ?les are to be installed on a data processing system from

the data processing system and Without intermediate

a compressed archive comprising a plurality of ?les, Wherein
the set of payload ?les comprises a ?rst payload ?le and a

maintaining a pointer to the compressed archive just after

second payload ?le, Wherein ?rst payload ?le and the second
payload ?le are contained in the compressed archive, and

returning to the pointer When preparing to install the sec

expansion of the compressed archive;

the end-of-con?guration marker;
ond payload ?le;

Wherein the computer implemented method comprises:

?nding the second payload ?le in the compressed archive

reading an end-of-con?guration marker, Wherein the end
of-con?guration marker comprises a predetermined
binary sequence stored in a con?guration logic section
of the compressed archive, Wherein the con?guration
logic section comprises an index, computer readable
code, and con?guration data, Wherein the index, com
puter readable code, and con?guration data alloW an

using the index;
decompressing the second payload ?le inline;
Writing the second payload ?le directly to the second
memory of the data processing system, Wherein Writing
the second payload ?le is performed as the second pay
load ?le is decompressed, and Wherein Writing is per
formed Without making an additional copy of the second
payload ?le on the data processing system and Without

installation program to determine Where and hoW to

install the ?rst payload ?le to the data processing system,
and Wherein the end-of con?guration marker indicates
an end of the con?guration data and the index;
loading the con?guration data and the index into a ?rst
memory of the data processing system, Wherein the con
?guration data determines Which ?le among the plural
ity of ?les is the ?rst payload ?le, and Wherein the index

intermediate expansion of the compressed archive; and
selectively choosing, before Writing the ?rst payload ?le
20

addresses in the index are offsets relative to the pointer.

describes a location of the ?rst payload ?le in the com

pressed archive;

25

?nding the ?rst payload ?le in the compressed archive

the data processing system, Wherein Writing the ?rst
payload ?le is performed as the ?rst payload ?le is

3. The computer implemented method of claim 1 Wherein
the data processing system is one of a personal digital assis
tant and a mobile phone.

using the index;
decompressing the ?rst payload ?le inline;
Writing the ?rst payload ?le directly to a second memory of

and before Writing the second payload ?le, an order in
Which the ?rst payload ?le and the second payload ?le is
decompres sed and Written to the second memory.
2. The computer implemented method of claim 1 Wherein

4. The computer implemented method of claim 1 Wherein
30

the ?rst memory comprises a volatile memory and Wherein
the second memory comprises a non-volatile memory.
*

*

*

*
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