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CONFIGURATION OF VIRTUAL
APPLIANCES

BACKGROUND

[0001] This invention relates to configuration of virtual
appliances in a virtual machine operating in a virtual comput-
ing environment. More specifically, the invention relates to
isolating the activation and configuration scripts, and their
associated functionality, to enable post-install configuration
of a virtual appliance.

[0002] A virtual machineis a self contained operating envi-
ronment that behaves as if it is a separate computer, while
allowing the sharing of underlying physical machine
resources between multiple virtual machines. Each virtual
machine operates as a whole machine, while a host of the
virtual machine(s) manages resources to support each virtual
machine. For example, a virtual machine consists of CPUs,
memory, and I/O slots that are a subset of a pool of available
resources within a computer system. Each of the virtual
machines within the computer system is capable of running a
version of an operating system or a specific set of application
workloads.

[0003] A virtual appliance is a virtual machine image file
that includes a pre-configured operating system and a single
application. Itis packaged as a pre-installed system image for
a particular virtualized environment and hardware platform.
A common file format for the virtual appliance is the open
virtualization format (OVF). In one embodiment, an OVF
package may include multiple virtual appliances, with an
appliance have one or more applications. Deploying a new
virtual appliance requires copying the appliance image,
including the operating system and application, to a pre-
installed and pre-configured virtual machine. Accordingly,
the virtual appliance is a software image containing an appli-
cation designed to run inside a virtual machine.

BRIEF SUMMARY

[0004] This invention comprises a method, system, and
article for configuration of virtual appliances on a virtual
machine.

[0005] Inone aspect of the invention, a method is provided
for post-install configuration of one or more virtual appli-
ances. Both first and second activation tools are provided to
support the configuration. The tools are part of a packaging
and distribution format for a virtual machine and are both in
communication with memory. The second tool is appliance
specific. A processor is provided to support functionality of
the first tool to configure the virtual machine. The first tool
calls the second tool to configure each application in the
virtual appliance. In one embodiment, the first tool is in the
form of an activation script instantiated during boot opera-
tion, and the second tool is a set of configuration scripts per
application that are then called by the activation script. The
configuration script is independent of the activation script and
disassociated from the image binary of the virtual machine.
[0006] In another aspect of the invention, a computer sys-
tem is provided with a file system having at least one virtual
machine. First and second activation tools are provided as
part of a packaging and distribution format for the virtual
machine, wherein the second activation tool is appliance spe-
cific. A processor is provided in communication with the first
activation tool. More specifically, the processor supports the
first activation tool to configure the virtual machine with an
activation startup script during a boot operation. The first
activation tool calls the second activation tool, which includes
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a configuration script for a virtual appliance. The configura-
tion script is independent of the activation startup script and
disassociated from the image binary of the virtual machine.
[0007] In yet another aspect of the invention, a computer
program product is provided with a computer readable stor-
age medium having embodied computer readable program
code. More specifically, computer readable program code is
provided to define first and second activation tools as a part of
apackaging and distribution format for a virtual machine. The
second activation tool is appliance specific. Computer read-
able code is provided for the first activation tool to configure
the virtual machines with an activation startup script during a
boot operation. Similarly, computer readable code is pro-
vided for the first activation tool to call the second activation
tool having a configuration script for a virtual appliance appli-
cation. More specifically, the configuration script is indepen-
dent of the activation startup script and disassociated from an
image binary of the virtual machine.

[0008] Other features and advantages of this invention will
become apparent from the following detailed description of
the presently preferred embodiment of the invention, taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0009] The drawings referenced herein form a part of the
specification. Features shown in the drawings are meant as
illustrative of only some embodiments of the invention, and
not of all embodiments of the invention unless otherwise
explicitly indicated. Implications to the contrary are other-
wise not to be made.

[0010] FIG.1isaflow chartillustrating the relationship and
order of processing of the activation and configuration scripts.
[0011] FIG. 2isablock diagram illustrating elements of the
tools employed in a packaging and distribution format.
[0012] FIG. 3isablock diagram illustrating elements of the
tools employed in an open virtualization format.

[0013] FIG. 4 is a block diagram showing a system for
implementing an embodiment of the present invention.

DETAILED DESCRIPTION

[0014] It will be readily understood that the components of
the present invention, as generally described and illustrated in
the Figures herein, may be arranged and designed in a wide
variety of different configurations. Thus, the following
detailed description of the embodiments of the apparatus,
system, and method of the present invention, as presented in
the Figures, is not intended to limit the scope of the invention,
as claimed, but is merely representative of selected embodi-
ments of the invention.

[0015] The functional units described in this specification
have been labeled as tools. A tool may be implemented in
programmable hardware devices such as field programmable
gate arrays, programmable array logic, programmable logic
devices, or the like. The tool may also be implemented in
software for processing by various types of processors. An
identified tool of executable code may, for instance, comprise
one or more physical or logical blocks of computer instruc-
tions which may, for instance, be organized as an object,
procedure, function, or other construct. Nevertheless, the
executables of an identified tool need not be physically
located together, but may comprise disparate instructions
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stored in different locations which, when joined logically
together, comprise the tool and achieve the stated purpose of
the tool.

[0016] Indeed, a tool of executable code could be a single
instruction, or many instructions, and may even be distributed
over several different code segments, among different appli-
cations, and across several memory devices. Similarly, opera-
tional data may be identified and illustrated herein within the
tool, and may be embodied in any suitable form and organized
within any suitable type of data structure. The operational
data may be collected as a single data set, or may be distrib-
uted over different locations including over different storage
devices, and may exist, at least partially, as electronic signals
on a system or network.

[0017] Reference throughout this specification to “a select
embodiment,” “one embodiment,” or “an embodiment”
means that a particular feature, structure, or characteristic
described in connection with the embodiment is included in at
least one embodiment of the present invention. Thus, appear-
ances of the phrases “a select embodiment,” “in one embodi-
ment,” or “in an embodiment” in various places throughout
this specification are not necessarily referring to the same
embodiment.

[0018] Furthermore, the described features, structures, or
characteristics may be combined in any suitable manner in
one or more embodiments. In the following description,
numerous specific details are provided, such as examples of a
tool, script, etc., to provide a thorough understanding of
embodiments of the invention. One skilled in the relevant art
will recognize, however, that the invention can be practiced
without one or more of the specific details, or with other
methods, components, materials, etc. In other instances, well-
known structures, materials, or operations are not shown or
described in detail to avoid obscuring aspects of the invention.
[0019] Theillustrated embodiments of the invention will be
best understood by reference to the drawings, wherein like
parts are designated by like numerals throughout. The follow-
ing description is intended only by way of example, and
simply illustrates certain selected embodiments of devices,
systems, and processes that are consistent with the invention
as claimed herein.

[0020] An application included within a virtual appliance
requires installation of activation and configuration scripts. In
one embodiment, a script is a list of commands that can be
executed to support a function. The installation of the activa-
tion script pertains to configuration of the virtual machine on
boot. The installation of the configuration scripts pertains to
configuration of an appliance application, hereinafter
referred to as an application, for a specific product. The acti-
vation script is a part of the virtual machine image binary.
However, the configuration script does not need to be a part of
the image binary. Separation of the configuration script from
the activation script enables and supports the configuration
script to be modified or augmented independent of the binary.
Accordingly, application installation procedures remain
unchanged while allowing for changes and customization of
the configuration script independent of the activation script.

[0021] OVF is one form of a packaging and distribution
format for a virtual machine giving customer vendor and
platform independent. The invention is not limited to imple-
mentation with use of OVF. For illustrative purposes, OVF
will be used as one example of a packaging and distribution
format. Customers can deploy an OVF formatted virtual
machine on a virtualization platform of their choice. A soft-
ware virtual appliance is one or more virtual machines that
collectively provide a specific function for a user through the
services of a virtualization platform. The virtualization plat-
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form is the software executing on a physical machine that
manages and runs virtual machines. The OVF standardizes
the description and format of virtual image appliances. At the
core of OVF is an envelope element including a product
section that specifies product information for an appliance,
such as name of product, name of product vendor, product
version, URL resolving to product description, URL resolv-
ing to vendor description, URL resolving to deployed product
instance, display icon for product, and a property bag of
name/value pairs that allow for additional configuration
parameters specific to the particular product.

[0022] Applications included within virtual appliances
may require post install configuration. To enable the customi-
zation, the configuration framework must not be embedded or
hardcoded within the virtual machine binary as this would not
support post-install configuration. An OVF specification has
a mechanism to include the configuration parameters and a
transport mechanism, such as a virtual CD-ROM, to transfer
these parameters to the booting virtual machine. In one
embodiment, the virtual CD-ROM includes a replication of
the contents of a CD-ROM on a hard disk, thereby eliminating
the need for a physical CD-ROM. Files on the virtual CD-
ROM are more accessible, faster, and convenient than on the
actual CD-ROM. The virtual CD-ROM includes more than a
mere copy of the compact disk files onto a hard drive. More
specifically, the virtual CD-ROM replicates the behavior of
the actual CD-ROM without the need for loading the CD-
ROM in a physical CD-ROM drive, which requires waiting
for content loading. In one embodiment of the invention, OVF
specification includes activation scripts. The activation
scripts can to be modified, or augmented independent of the
virtual machine binary. A standardized mechanism for inclu-
sion of the activation scripts is provided. In one embodiment,
an activation startup script is provided in conjunction with an
application specific configuration script. Similarly, in another
embodiment, the configuration scripts may be included as a
file-reference in OVF descriptor but with a configuration tag
in a product section. In yet another embodiment, the configu-
ration scripts may be included in the virtual CD-ROM that is
created from the product section. The application specific
startup scripts are separated from the virtual machine binary
allowing for changes and customization independent of the
virtual machine binary.

[0023] A standardized startup script can be included in the
basic operating system (OS) distribution. The activation star-
tup script sets the OS configuration of the virtual machine,
such as IP address, hostname etc. and then calls each of the
application scripts with an environment xml as an argument.
The application startup script therefore can create or modify
the application configuration files. The system then continues
to boot normally.

[0024] FIG.1is a flow chart (100) illustrating a process for
configuration of a virtual machine and an application for
processing on the virtual machine. As shown, the virtual
machine is configured with its activation script (102), which
runs during the initial boot operation of the virtual machine.
In one embodiment, the activation script is within the virtual
machine binary image. To support configuration of the appli-
cation on the virtual machine, the activation script calls the
application configuration script (104), hereinafter referred to
as the configuration script. In one embodiment, the configu-
ration script is not a part of the virtual machine image binary.
Following step (104), it is determined if the configuration
script is a part of the virtual machine image binary (106). A
positive response to the determination at step (104) is an
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indication that the configuration script is included in the
image binary and thus enables the application script to call the
configuration script from the image binary (108). However, a
negative response to the determination at step (104) is an
indication that the configuration script is not included in the
image binary. More specifically, the negative response indi-
cates the placement of the configuration script external to the
image binary and requires a call by the application script
outside of the image binary. The configuration script may be
embedded in a manner that supports a call from the image
binary or a call outside of the image binary.

[0025] Inoneembodiment, the activation script is run when
the system boots. Accordingly, during the boot process, the
activation script looks for and reads the virtual machine con-
figuration data information to complete the virtual machine
configuration.

[0026] As noted at step (104), the configuration script may
be external to the image binary. In one embodiment, the
configuration script may be located in the virtual CD-ROM
having been copied there by a deployment tool. More specifi-
cally, the application configuration script is included in the
OVF description. When the OVF file is parsed, OVF tooling
copies the binary, the configuration data, and application
specific data (in the product section of OVF), to the virtual
CD-ROM. Accordingly, in one embodiment, the configura-
tion script may have been copied to the virtual CD-ROM from
the product section location of the configuration script in the
virtual CD-ROM. Similarly, in one embodiment, the configu-
ration script may be in the OVF packaging files and copied to
the virtual CD-ROM from these files.

[0027] With respect to the remote call, the configuration
script is provided to the application script by reference (110).
In one embodiment, the configuration script and product con-
figuration details are introduced by the virtual transport
mechanism. Similarly, in one embodiment, the configuration
script is provided as a reference in metadata of the packaging
and distribution format for the virtual machine. Regardless of
the embodiment employed for referencing the configuration
script, the configuration script is disassociated from the acti-
vation script. The configuration script is executed by the
activation script (112). The configuration script takes the
product configuration details provided by the virtual transport
mechanism as input to configure the virtual system (114).
[0028] By independently locating the configuration script
from the activation script, the configuration script is separated
from the image binary. This allows the configuration script to
be modified or augmented independent of the image binary. A
packaging and distribution format for a virtual machine is
employed to support the activation and configuration scripts.
In one embodiment, the packaging and distribution format is
an open virtualization format (OVF).

[0029] The description that follows is based upon the sup-
port of the OVF format, however, the invention should not be
limited to this format, as other packaging and distribution
formats may be employed. With OVF, an activation file may
be provided, with the activation file referencing at least one
virtual disk containing an operating system and an applica-
tion, a description of a list of appliance parameters and asso-
ciated identifier, and a configuration tag embedded in a prod-
uct section of an OVF descriptor. In one embodiment, the
configuration script can have an implementation independent
of the activation script, wherein the configuration script
searches for configuration data. For example, the configura-
tion script may be written to look for its own product data
based upon an identifier, string, etc., when the configuration
script is invoked from the activation script.
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[0030] FIG. 2 is a block diagram (200) showing a system
having two virtual machines (210) and (230) operating in a
shared file system (205). Virtual machines are configured
using both an activation startup script during a boot operation
of'the virtual machine, and a configuration script to configure
a virtual appliance application supported by the virtual
machine. A virtual file system may employ one or more
virtual machines. In the example shown here, two virtual
machines (210) and (230) are in communication with shared
disk storage (250). Each of the virtual machines (210) and
(230) can access the shared storage or look for data blocks in
caches of other virtual machines. The first virtual machine
(210) is provided with a processing unit (214) in communi-
cation with memory (216) across a bus (212), and the second
virtual machine (230) is provided with a processing unit (234)
in communication with memory (236) across a bus (232).

[0031] First and second activation tools (220) and (222) are
provided local to the first virtual machine (210). In one
embodiment, the first and second activation tools (220) and
(222) are provided local to memory (216). Similarly, in one
embodiment, the first and second activation tools (220) and
(222) are a portion of a packaging and distribution format for
the virtual machine (210). With support of the processor
(214), the first activation tool (220) configures the virtual
machine (210) with an activation startup script (224) during a
boot operation. To enable configuration of a virtual appliance
(not shown), the first activation tool (220) calls the second
activation tool (222). More specifically, the second activation
tool (222) calls a configuration script (226) to configure the
virtual appliance (not shown). As shown, the configuration
script (226) is a separate element from the activation script
(224). In one embodiment, the configuration script is
included in a virtual transport mechanism external to the
image binary. In the embodiment illustrated herein, the con-
figuration script (226) is local to the shared disk storage (250).
The configuration script (226) is not associated with an image
binary of the virtual machine (210). The disassociation of the
configuration script from the image binary supports amend-
ment of the configuration script (226) independent of the
image binary. In one embodiment, the second tool (222) is
employed to amend the configuration script (226) prior to
boot.

[0032] As described above in reference to FIG. 1, the pack-
aging and distribution format employed to support the first
and second activation tools (220) and (222), respectively, may
be in the form of an open virtualization format (OVF). FIG. 3
is a block diagram showing system elements to support post-
install configuration of one or more virtual appliances with
use of OVF. Similar to the system of FIG. 2, a system (300) is
shown having two virtual machines (310) and (330) operating
in communication with a hypervisor (320). A hypervisor, also
known as a virtual machine manager, is a program that allows
multiple operating systems to share a single hardware host.
Each operating system appears to have the host’s processor,
memory, and other resources all to itself. However, the hyper-
visor is actually controlling the host processor and resources,
allocating what is needed to each operating system in turn and
making sure that the guest operating systems (called virtual
machines) cannot disrupt each other.

[0033] Virtual machines are configured using both an acti-
vation file supporting an activation script during a boot opera-
tion of the virtual machine, and a configuration file to support
a configuration script to configure a virtual appliance appli-
cation supported by the virtual machine. As shown, each of
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the virtual machines (310) and (330) has an activation engine
(312) and (332), respectively. In one embodiment, the activa-
tion engine is referred to as the activation tool. The virtual
machines (310) and (330) are in communication with data
storage (350) having an OVF file (360). More specifically, the
OFV file (360) has data for the virtual machines (310) and
(330), including resource data (362), image data (364), and
property data (366), as well as configuration files (368). The
OVF has various properties that will need to be configured,
either with data from a user at instantiation, or it embedded.

[0034] The OVF tooling, i.e. the activation engines (312)
and (332) will use information in the OVF file (360) to instan-
tiate the virtual machines (310) and (330). More specifically,
the OVF tooling copies the properties (366) and configuration
files (368) to a separate file that is made available to the virtual
machines as a virtual CD-ROM. As shown herein, there is a
separate virtual CD-ROM (370) and (380) for each of virtual
machines (310) and (330), respectively. With support of the
OVF tooling, virtual CD-ROM (370) is shown with a list of
properties (372), configuration data (374) and configuration
files (376) to support virtual machine (310), and virtual CD-
ROM (380) is shown with a list of properties (382), configu-
ration data (384) and configuration files (386) to support
virtual machine (330). At the time of boot, the activation
engine (312) and (332) of the virtual machine (310) and
(330), respectively, looks for the virtual CD-ROM (370) and
(380), respectively, to find the configuration files (376), (386),
respectively. Accordingly, in the OVF supported tooling, the
configuration files are located in the respective virtual CD-
ROM having been copied there by the activation engine.

[0035] As will be appreciated by one skilled in the art,
aspects of the present invention may be embodied as a system,
method or computer program product. Accordingly, aspects
of the present invention may take the form of an entirely
hardware embodiment, an entirely software embodiment (in-
cluding firmware, resident software, micro-code, etc.) or an
embodiment combining software and hardware aspects that
may all generally be referred to herein as a “circuit,” “mod-
ule” or “system.” Furthermore, aspects of the present inven-
tion may take the form of a computer program product
embodied in one or more computer readable medium(s) hav-
ing computer readable program code embodied thereon.

[0036] Any combination of one or more computer readable
medium(s) may be utilized. The computer readable medium
may be a computer readable signal medium or a computer
readable storage medium. A computer readable storage
medium may be, for example, but not limited to, an elec-
tronic, magnetic, optical, electromagnetic, infrared, or semi-
conductor system, apparatus, or device, or any suitable com-
bination of the foregoing. More specific examples (a non-
exhaustive list) of the computer readable storage medium
would include the following: an electrical connection having
one or more wires, a portable computer diskette, a hard disk,
a random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), an optical fiber, a portable com-
pact disc read-only memory (CD-ROM), an optical storage
device, a magnetic storage device, or any suitable combina-
tion of the foregoing. In the context of this document, a
computer readable storage medium may be any tangible
medium that can contain, or store a program for use by or in
connection with an instruction execution system, apparatus,
or device.
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[0037] A computer readable signal medium may include a
propagated data signal with computer readable program code
embodied therein, for example, in baseband or as part of a
carrier wave. Such a propagated signal may take any of a
variety of forms, including, but not limited to, electro-mag-
netic, optical, or any suitable combination thereof. A com-
puter readable signal medium may be any computer readable
medium that is not a computer readable storage medium and
that can communicate, propagate, or transport a program for
use by or in connection with an instruction execution system,
apparatus, or device.

[0038] Program code embodied on a computer readable
medium may be transmitted using any appropriate medium,
including but not limited to wireless, wireline, optical fiber
cable, RF, etc., or any suitable combination of the foregoing.
[0039] Computer program code for carrying out operations
for aspects of the present invention may be written in any
combination of one or more programming languages, includ-
ing an object oriented programming language such as Java,
Smalltalk, C++ or the like and conventional procedural pro-
gramming languages, such as the “C” programming language
or similar programming languages. The program code may
execute entirely on the user’s computer, partly on the user’s
computer, as a stand-alone software package, partly on the
user’s computer and partly on a remote computer or entirely
on the remote computer or server. In the latter scenario, the
remote computer may be connected to the user’s computer
through any type of network, including a local area network
(LAN) or a wide area network (WAN), or the connection may
be made to an external computer (for example, through the
Internet using an Internet Service Provider).

[0040] Aspects ofthe present invention are described above
with reference to a flowchart illustration and/or block dia-
grams of methods, apparatus (systems) and computer pro-
gram products according to embodiments of the invention. It
will be understood that each block of the flowchart illustration
and/or block diagrams, and combinations of blocks in the
flowchart illustration and/or block diagrams, can be imple-
mented by computer program instructions. These computer
program instructions may be provided to a processor of a
general purpose computer, special purpose computer, or other
programmable data processing apparatus to produce a
machine, such that the instructions, which execute via the
processor of the computer or other programmable data pro-
cessing apparatus, create means for implementing the func-
tions/acts specified in the flowchart and/or block diagram
block or blocks.

[0041] These computer program instructions may also be
stored in a computer readable medium that can direct a com-
puter, other programmable data processing apparatus, or
other devices to function in a particular manner, such that the
instructions stored in the computer readable medium produce
an article of manufacture including instructions which imple-
ment the function/act specified in the flowchart and/or block
diagram block or blocks.

[0042] The computer program instructions may also be
loaded onto a computer, other programmable data processing
apparatus, or other devices to cause a series of operational
steps to be performed on the computer, other programmable
apparatus or other devices to produce a computer imple-
mented process such that the instructions which execute on
the computer or other programmable apparatus provide pro-
cesses for implementing the functions/acts specified in the
flowchart and/or block diagram block or blocks.
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[0043] Referring now to FIG. 4 is a block diagram (400)
showing a system for implementing an embodiment of the
present invention. The computer system includes one or more
processors, such as a processor (402). The processor (402) is
connected to a communication infrastructure (404) (e.g., a
communications bus, cross-over bar, or network). The com-
puter system also includes a main memory (410), preferably
random access memory (RAM), and may also include a sec-
ondary memory (412). The secondary memory (412) may
include, for example, a hard disk drive (414) and/or a remov-
able storage drive (416), representing, for example, a floppy
disk drive, a magnetic tape drive, or an optical disk drive. The
removable storage drive (416) reads from and/or writes to a
removable storage unit (418) in a manner well known to those
having ordinary skill in the art. Removable storage unit (418)
represents, for example, a floppy disk, a compact disc, a
magnetic tape, or an optical disk, etc., which is read by and
written to by removable storage drive (416). As will be appre-
ciated, the removable storage unit (418) includes a computer
readable medium having stored therein computer software
and/or data. In alternative embodiments, the secondary
memory (412) may include other similar means for allowing
computer programs or other instructions to be loaded into the
computer system. Such means may include, for example, a
removable storage unit (420) and an interface (422).
Examples of such means may include a program package and
package interface (such as that found in video game devices),
a removable memory chip (such as an EPROM, or PROM)
and associated socket, and other removable storage units
(420) and interfaces (422) which allow software and data to
be transferred from the removable storage unit (420) to the
computer system.

[0044] The computer system may also include a communi-
cations interface (424). Communications interface (424)
allows software and data to be transferred between the com-
puter system and external devices. Examples of communica-
tions interface (424) may include a modem, a network inter-
face (such as an Ethernet card), a communications port, or a
PCMCIA slot and card, etc. Software and data transferred via
communications interface (424) are in the form of signals
which may be, for example, electronic, electromagnetic, opti-
cal, or other signals capable of being received by communi-
cations interface (424). These signals are provided to com-
munications interface (424) via a communications path (i.e.,
channel) (426). This communications path (426) carries sig-
nals and may be implemented using wire or cable, fiber
optics, a phone line, a cellular phone link, a radio frequency
(RF) link, and/or other communication channels. In this
document, the terms “computer program medium, “computer
usable medium,” and “computer readable medium” are used
to generally refer to media such as main memory (410) and
secondary memory (412), removable storage drive (416), and
a hard disk installed in hard disk drive (414).

[0045] Computer programs (also called computer control
logic) are stored in main memory (410) and/or secondary
memory (412). Computer programs may also be received via
a communication interface (424). Such computer programs,
when run, enable the computer system to perform the features
of'the present invention as discussed herein. In particular, the
computer programs, when run, enable the processor (402) to
perform the features of the computer system. Accordingly,
such computer programs represent controllers of the com-
puter system.
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[0046] The flowchart and block diagrams in the Figures
illustrate the architecture, functionality, and operation of pos-
sible implementations of systems, methods and computer
program products according to various embodiments of the
present invention. In this regard, each block in the flowchart
or block diagrams may represent a module, segment, or por-
tion of code, which comprises one or more executable
instructions for implementing the specified logical function
(s). It should also be noted that, in some alternative imple-
mentations, the functions noted in the block may occur out of
the order noted in the figures. For example, two blocks shown
in succession may, in fact, be executed substantially concur-
rently, or the blocks may sometimes be executed in the reverse
order, depending upon the functionality involved. It will also
be noted that each block of the block diagrams and/or flow-
chart illustration, and combinations of blocks in the block
diagrams and/or flowchart illustration, can be implemented
by special purpose hardware-based systems that perform the
specified functions or acts, or combinations of special pur-
pose hardware and computer instructions.

[0047] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises™ and/
or “comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.

[0048] The corresponding structures, materials, acts, and
equivalents of all means or step plus function elements in the
claims below are intended to include any structure, material,
or act for performing the function in combination with other
claimed elements as specifically claimed. The description of
the present invention has been presented for purposes of
illustration and description, but is not intended to be exhaus-
tive or limited to the invention in the form disclosed. Many
modifications and variations will be apparent to those of
ordinary skill in the art without departing from the scope and
spirit of the invention. The embodiment was chosen and
described in order to best explain the principles of the inven-
tion and the practical application, and to enable others of
ordinary skill in the art to understand the invention for various
embodiments with various modifications as are suited to the
particular use contemplated.

[0049] It will be appreciated that, although specific
embodiments of the invention have been described herein for
purposes of illustration, various modifications may be made
without departing from the spirit and scope of the invention.
In one embodiment, the first tool and the configuration scripts
may be in the image binary. Similarly, in another embodi-
ment, the configuration scripts may be in a secondary location
from where they are copied to the virtual CD-ROM. The
secondary location includes the following: the OVF envelope
(metadata) as files, the product section, and a network loca-
tion. With respect to the network location aspect, the configu-
ration scripts may be provided as a reference from where they
are downloaded and with support of tooling copied to the
virtual CD-ROM. Accordingly, the scope of protection of this
invention is limited only by the following claims and their
equivalents.
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We claim:

1. A method for a post-install configuration of virtual appli-
ances comprising:

providing a first activation tool and a second activation tool
as a portion of a packaging and distribution format for a
virtual machine in communication with memory, said
second activation tool being appliance specific;

a processor in communication with said first activation
tool, said first activation tool configuring said virtual
machine with an activation startup script during a boot
operation; and

said first activation tool calling said second activation tool
with a configuration script for a virtual appliance appli-
cation, wherein the configuration script is independent
of'the activation startup script and disassociated from an
image binary of the virtual machine.

2. The method of claim 1, wherein the disassociation of the
configuration script from the image binary supporting
amendment of the configuration script independent of the
image binary.

3. The method of claim 1, further comprising the second
activation tool searching for product specific information.

4. The method of claim 1, wherein the packing and distri-
bution format is an open virtualization format (OVF), and
further comprising embedding a file reference to the configu-
ration script in an OVF descriptor.

5. The method of claim 4, further comprising the OVF
having an activation file, the activation file referencing at least
one virtual disk containing an operating system and an appli-
cation, a description of a list of appliance parameters and
associated identifiers, and an embedded configuration tagina
product section of the OVF descriptor.

6. The method of claim 1, further comprising including the
configuration script in a virtual transport mechanism external
to the image binary.

7. The method of claim 1, further comprising the activation
startup script setting operating system configuration of the
virtual machine, including an internet protocol (IP) address
and a host name for said virtual machine.

8. The method of claim 1, further comprising the second
tool amending the configuration script prior to boot.

9. The method of claim 1, further comprising specifying
the second activation tool as a reference in metadata of the
packaging and distribution format for the virtual machine.

10. A system comprising:

a file system having at least one virtual machine;

a first activation tool and a second activation tool as a
portion of a packaging and distribution format for a
virtual machine in communication with memory, said
second activation tool being appliance specific;

a processor in communication with said first activation
tool, said first activation tool to configure a virtual
machine with an activation startup script during a boot
operation; and

said first activation tool to call said second activation tool
with a configuration script for a virtual appliance appli-
cation, wherein the configuration script is independent
of'the activation startup script and disassociated from an
image binary of the virtual machine.

11. The system of claim 10, wherein the disassociation of
the configuration script from the image binary supports
amendment of the configuration script independent of the
image binary.

12. The system of claim 10, further comprising the second
activation tool to search for product specific information.
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13. The system of claim 10, wherein the packing and dis-
tribution format is an open virtualization format (OVF), and
further comprising an embedded file reference to the configu-
ration script in an OVF descriptor.
14. The system of claim 14, further comprising the OVF
having an activation file, the activation file to reference at
least one virtual disk containing an operating system and an
application, a description of a list of appliance parameters and
associated identifiers, and an embedded configuration tagin a
product section of the OVF descriptor.
15. The system of claim 10, further comprising the con-
figuration script included in a virtual transport mechanism
external to the image binary.
16. A computer program product, the computer program
product comprising a computer readable storage medium
having computer readable program code embodied therewith,
the computer readable program code comprising:
computer readable program code configured to define a
first activation tool and a second activation tool as a
portion of a packaging and distribution format for a
virtual machine in communication with memory, said
second activation tool being appliance specific;

computer readable code for said first activation tool to
configure said virtual machine with an activation startup
script during a boot operation; and

computer readable code for said first activation tool to call

said second activation tool with a configuration script for
a virtual appliance application, wherein the configura-
tion script is independent of the activation startup script
and disassociated from an image binary of the virtual
machine.

17. The computer program product of claim 16, wherein
the disassociation of the configuration script from the image
binary supports amendment of the configuration script inde-
pendent of the image binary.

18. The computer program product of claim 16, further
comprising computer readable code for the second activation
tool searching for product specific information.

19. The computer program product of claim 16, wherein
the packing and distribution format is an open virtualization
format (OVF).

20. The computer program product of claim 19, further
comprising computer readable code to embed a file reference
to the configuration script in an OVF descriptor.

21. The computer program product of claim 20, further
comprising computer readable code for the OVF having an
activation file, the activation file to reference at least one
virtual disk containing an operating system and an applica-
tion, a description of a list of appliance parameters and asso-
ciated identifiers, and an embedded configuration tag in a
product section of the OVF descriptor.

22. The computer program product of claim 16, further
comprising computer readable code for including the con-
figuration script in a virtual transport mechanism external to
the image binary.

23. The computer program product of claim 16, further
comprising computer readable code for the activation startup
script to set operating system configuration of the virtual
machine, including an internet protocol (IP) address and a
host name for said virtual machine.

24. The computer program product of claim 16, further
comprising computer readable code for specifying the second
activation tool as a reference in metadata of the packaging and
distribution format for the virtual machine.
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