
A METHOD FOR HETEROGENEOUS SYSTEM CONFIGURATION 5
BACKGROUND OF THE INVENTION Field of the Invention       The
present invention relates to the field of information handling systems,
more particularly to deploying information handling systems in a
multi-server 10 environment Description of the Related Art      As the value
and use of information continues to increase, individuals and businesses
seek additional ways to process and store information. One option
available to users is information handling systems. An information
handling system 15generally processes, compiles, stores, and/or
communicates information or data for business, personal, or other
purposes thereby allowing users to take advantage of the value of the
information. Because technology and information handling needs and
requirements vary between different users or applications, information
handling systems may also vary regarding what information is handled,
how the information is 20 handled, how much information is processed,
stored, or communicated, and how quickly and efficiently the information
may be processed, stored, or communicated. The variations in information
handling systems allow for information handling systems to be general or
configured for a specific user or specific use such as financial transaction
processing, airline reservations, enterprise data storage, or global
25communications. In addition, information handling systems may include
a variety of hardware and software components that may be configured to
process, store, and  communicate information and may include one or
more computer systems (including server systems), data storage systems,
and networking systems.       One issue relating to computer systems
relates to deploying computer systems in a multi-system environment. A
multi-system deployment includes three phases, a 5 deployment planning
phase 110, a deployment operation phase 120 and a deployment
transition phase 130 (See for example, Figure 1, labeled Prior Art). The
deployment 



planning phase 110 includes setting up an initial solution configuration
based on capabilities of hardware, as well as developing and integrating
automated delivery processes. The deployment operation phase 120
includes delivering a solution 10 configuration to each server. The
deployment transition phase 130 includes migrating existing solution
configurations to new platforms as old platforms reach end-of-life or next
generation systems become available as well as developing and
integrating new automated delivery processes. Known deployment
methods often may carry a high fixed cost for each 15 deployment phase
and a high variable cost as the number of systems being deployed
increases. Additionally, the cost of deployment continues to rise as
systems become more heterogeneous within an environment, since
automated delivery processes become more complex. Differences
between server models also increase the risk of deployment errors and
system misconfigurations. 20Systems in a deployment set can vary from
exactly identical to completely different. The amount of difference between
each system determines how and when device configurations must be
assigned (or "bound") to system devices. Homogeneous deployments can
use solutions that require early binding between the configuration and the
systems (e.g., configuration data for a redundant array of independent
disks ne (RAID) card should be determined during the planning phase.)
Heterogeneous deployments can use deployment solutions that require
late binding of configurations to devices. An example of late binding would
be determining the configuration data for a RAID card on a per-system
basis during the operation phase. It is desirable to provide a method to
deploy solution configurations to 30 multiple heterogeneous systems in a
simple, automated manner. A desirable solution  would carry low fixed
costs across each phase of the deployment process, and little or no
variable costs as the number of systems increases.      There are a
plurality of known methods of deploying multiple systems. These blown
methods can be classified into three categories, an automated
deployment of 5 same systems category (i.e., a homogeneous category),
an automated deployment of implementation equivalents category (i.e.,
homogeneous with slight exceptions category), and a manual deployment
of capability equivalents category (i.e., a heterogeneous category). Each
of the categories provides associated advantages and disadvantages
during the deployment lifecycle. 10The.automated deployment of same
systems category deploys a solution configuration across homogeneous
systems where servers are exactly alike (i.e., the same model,
peripherals, peripherals located in same physical slots, chipsets and
storage components). The deployment of same systems enables early
binding of configurations to systems. With the automated deployment of
same systems category, 15 known automation processes and software
can be used to reduce some variable costs. For example, an image from a
source system may be captured and then this image may be deployed to
multiple servers. However, with the automated deployment of same
systems category, the initial system configuration should be developed
(i.e., a 



source image should be created) and system particulars should be
learned prior to 20 deployment. Early binding requires that the
configuration of system devices be fully expressed during the planning
phase. Additionally, during the operation deployment phase early binding
may cause any variance between systems to break the automated
deployment process or corrupt the system configuration. Additionally,
during the transition deployment phase development of a new system
configuration (i.e., a new 25 source image) is required when new systems
are added.       The automated deployment of implementation equivalents
category deploys systems with identical implementations where models
are trivially different, peripherals are identical, chipsets are trivially
different, and storage configurations are trivially different. The deployment
of implementation equivalents requires early 30 binding with exception
handling during the deployment process. With the automated deployment
of implementation equivalents category, automated processes and
software can be used to reduce some variable costs. However, with the
automated deployment of implementation equivalents category,
development is required for the system configurations and the automated
process. Early binding requires that the configurations be completely
defined, as well as any exceptions between the systems. 5 The process
must be tested to make sure that the process accurately handles each
exception. During the transition deployment phase new models would
require that a new automated process be created. The costs associated
with the planning and operation phases are duplicated during a transition.
All new systems can only be trivially different from each other. 10The
manual deployment of capability equivalents category provides human
transformation of a solution's configuration across heterogeneous
systems. In a manual deployment of capability equivalents category,
systems can vary by model, peripherals, peripheral's slot Location and
storage components, but the capabilities of each system should be exactly
alike. This is a late binding of configurations to 15 systems. With a manual
deployment of capability equivalents category no automation development
is required and system component vendors can vary. Configurations can
be manually adapted to fit each system. Because of late binding,
configurations can be defined during the operation phase. During the
transition phase configurations can be manually ported to new systems
without additional development. New systems can 20 be completely
different from each other, provided they each have a baseline for
capabilities. Late binding can be used when defining configurations for
each system. However, with the manual deployment of capability
equivalents category, there can be a high cost associated with the
planning, operation, and transition phases of deployment. The high cost is
associated with the human, manual deployment of each 25 individual
system. System differences must be accounted for during each phase of
the deployment process. The risk of error during every phase is high due
to the human interaction involved. 



SUMMARY OF THE INVENTION In accordance with the present
invention, a method for providing an automated -transformation of a
configuration of a solution across heterogeneous systems is set     forth.
The systems can vary by model, peripherals, peripheral slot location and
5storage components, but have substantially identical functional
capabilities.       In one embodiment, the invention relates to a method for
provisioning systems within a solution which includes mapping a physical
identifier of a component within a system to a logical identifier of the
component within a system and mapping the logical identifier of the
component within a system to an implcmcntation identifier of 10 the
component within the system. The mapping conforms to a predetermined
user identifiable naming convention.       In another embodiment, the
invention relates to a method for configuring a plurality of systems within a
solution which includes mapping physical identifiers of components within
a compare system to respective logical identifiers of the 15components
within the compare system, comparing the logical identifiers of a base
system configuration with logical identifiers of the compare system
configuration, translating the logical identifiers of the compare system to
interface identifiers when the logical identifiers of the compare system
configuration match the logical identifiers of the base system configuration
and determining how to map the logical 20identifiers of the compare
system to the logical identifiers of the base system when the logical
identifiers of the compare system configuration do not match the logical
identifiers of the base system configuration. The mapping conforms to a
predetermined user identifiable naming convention. The mapping provides
a compare system configuration. The compare determines whether logical
identifiers of the 25compare system configuration match the logical
identifiers of the base system configuration.       In another embodiment,
the invention relates to an apparatus for provisioning systems within a
solution which includes means for mapping a physical identifier of a
component within a system to a logical identifier of the component within a
system 30 and means for mapping the logical identifier of the component
within a system to an 



implementation identifier of the component within the system. The
mapping conforms to a predetermined user identifiable naming
convention. In another embodiment, the invention relates to an apparatus
for configuring a plurality of systems within a solution which includes
means for mapping physical 5identifiers of components within a compare
system to respective logical identifiers of the components within the
compare system, means for comparing the logical identifiers of a base
system configuration with logical identifiers of the compare system
configuration, means for translating the logical identifiers of the compare
system to interface identifiers when the logical identifiers of the compare
system 10configuration match the logical identifiers of the base system
configuration, and means for determining how to map the logical
identifiers of the compare system to the logical identifiers of the base
system when the logical identifiers of the compare system configuration
do not match the logical identifiers of the base system configuration. The
mapping conforms to a predetermined user identifiable naming 15
convention. The mapping provides a compare system configuration. The
compare determines whether logical identifiers of the compare system
configuration match the logical identifiers of the base system
configuration, BRIEF DESCRIPTION OF THE DRAWINGS The present
invention may be better understood, and its numerous objects, 20features
and advantages made apparent to those skilled in the art by referencing
the accompanying drawings. The use of the same reference number
throughout the several figures designates a like or similar element.
Figure I, labeled prior art, shows a block diagram of the deployment
phases of amulti-server deployment. 25Figure 2 shows a flow chart of a
process for automated deployment of capability equivalents.      Figure 3
shows a flow chart of an example of the process for automated
deployment.  



Figure 4 shows a flow chart of the process for automated deployment
across multiple systems. Figure 5 shows a flow chart of an example of a
best Et analysis.          Figure 6 shows a block diagram of an information
handling system. 5 DETAILED DESCRIPTION       The process for
automated deployment of capability equivalents provides an automated
transformation of a solution's configuration across heterogeneous
systems. Systems can vary by model, peripherals, peripheral slot location
and storage components, but the capabilities of each system are
substantially identical. The 10 process for automated deployment of
capability equivalents provides an automated, late binding of
configurations to systems with zero exceptions required to account for
system differences.      Such a process provides a plurality of advantages.
More specifically, with the process for automated deployment of capability
equivalents, one system configuration 15can be developed for an entire
deployment set. Accordingly, initial development time is extremely low.
During the deployment operation phase, delivery of the configuration is
automated. Any difference between systems is addressed via automation
software. Such a method keeps risk of deployment errors low. Per-system
variable cost is also low due to the automated process. During the
deployment 20 transition phase, the deployment configuration from the
original deployment set can be used for the new deployment set.
Adjustments can be made to the base configuration to account for new
capabilities.       To apply a base configuration to many heterogeneous
systems, the method provides a logical device naming scheme that allows
devices to he referenced by type 25and location. The naming scheme
resolves a device and location string to actual devices based on fixed
resolution rules. With this scheme, a hardware/software configuration is
generically created and replicated across heterogeneous servers,
regardless of specific hardware device models, chipsets, storage
configurations, and software configurations.        The process enables full
provisioning of boot order, BIOS setup, I/O devices, storage devices, and
driver configuration in an automated manner. The process also enables
an actual configuration to be unknown for each target system (the
software applies the rules of the naming scheme to match devices to
configurations). The 5 process also enables a deployment with a low
amount of human interaction. When developing new systems, the existing
configurations can be easily ported to new systems. Additionally, a
customer's provisioning process remains unchanged when new servers
are purchased. When sustaining systems, new devices or configurations
may be intatduced to existing servers without changing deployment
process, When 



10 manufacturing systems, system slots can be populated differently from
system to system without causing faulty factory tests.       Referring to
Figure 2, a flow chart showing the operation of the process for automated
deployment 200 is shown. More specifically, when performing the process
for automated deployment on a physical system (i.e., the actual computer
system), a 15 physical system is configured at step 210. The configuring
of the physical system might include configuring bios settings, including
the boot order of the system. When configuring the physical system, a
utility that updates the boot order might be used. The BIOS processes this
change and sets the new boot order for the system. Next, at stop 212,
when performing the translating, physical identifiers are 20 mapped to
corresponding logical identifiers based upon a predetermined user
identifiable naming convention, The physical identifier represents an
actual position of a device within a system, e.g., slot 1 or embedded slot 2.
The logical identifier represents the location of a device in software
deployment applications, e.g., PCI Slot 25Next, at step 214, user enters
the logical identifiers are entered into configuration software of the system.
A software utility, e.g., the provisioning software, then maps the logical
identifiers to interface names, e.g., system device names, at step 216. An
interface name (i.e., an implementation identifier) is the representation of
a device used by a system, e.g., bus:device:function for a PCI bus.
30Then, the system interfaces configure the physical devices based upon
the interface names at step 218.        Figure 3 shows an example of the
process for automated deployment. More specifically, when configuring
the physical system, the physical configuration on the system is observed
at step 310. This physical configuration might include for example, one
MC card in PCI slot 1, one RAID card in PC1 slot 2, an embedded N1C 5
and an embedded PAID card. Next, the physical device identifiers are
translated to logical device identifiers at step 312 using the predetermined
user identifiable naming convention. In this example, the logical identifiers
which correspond to the physical system are: a. nic.slot.1 10b. nic.mb.1 c.
RAID.slot.2 d. RAID.mb.1         Next, at step 314, user enters the logical
identifiers are entered into configuration software of the system. in this
example, the logical identifiers that are 15entered into the configuration
software set forth: 



a. nic.slot.1=internet b. nic.mb .1=intran et c. RAID.slot.2=externa1
storage- d. RAID.mb.1=internal storage 20The logical identifiers are then
mapped to interface names, - g, system device names, at step 316 via,
e.g., a utility. In this example, the interface names might be:
SYSDEV1=internet b. SYSDEV2-intranet           c. SY SDEV3=extemal
storage 25d. SYSDEV4=intemal storage       Then, the system interfaces
configure the physical devices based upon the interface names at step
318. Referring to Figure 4, a flow chart of the process for automated
deployment is 30 shown. More specifically, when performing the process
for automated deployment on a physical system (i.e., the actual computer
system), a physical system is configured at step 410.        Next, at step
412, when performing the translating, physical identifiers are mapped to
corresponding logical identifiers based upon the predetermined user
identifiable naming convention. The physical identifier represents an
actual position of a device within a system. The logical identifier
represents the location of a device 5in software deployment applications.
Next, at step 414, the logical identifiers are entered into provisioning
software of the system. The provisioning software then compares logical
names of the physical 



systems to logical names on each system within a deployment set at step
420, The software then determines whether the logical names of each
system match the logical 10 names of a base system at step 422. Table 1
and Table 2 show examples of the compare and results from example
logical name match determinations. Table 1 Base system devices
Compare system devices Match? nie.slot.2 nic.slot.1 Yes, different
physical location but same capabilities nic.emb.1 nic.emb.1 Yes nic.emb.2
nic.emb.2 Yes raid.slot.1 raul.emb.1 



Yes, different physical location but same capabilities  Table 2 Base
system devices Compare system devices Match? sesicb.1 scsi.slot.1 Yes,
different physical location but same device sesi.emb.2 scsi.slot.2 Yes,
different physical location but same device raid.slot.1 raid, emb.1 Yes,
different physical location but same device  nic.ernb.1 nic.emb.1 



Yes nic.emb2 nic.slot.3 Yes, different physical location but same device  If
the logical names do match, then the process translates the logical
identifiers to interface names at step 430, If the logical names do not
match, then the process performs a best fit analysis of the logical names
of the system that does not match to 5the logical names on a base system
at step 432. The best fit analysis then sets forth how to map the logical
identifiers to interface names when discrepancies are identified by the
best fit analysis. E.g., the best fit analysis might map one nic slot location
to another nic slot location based upon predefined remapping information.
After the best fit analysis is performed, then the process translates the
logical 10identifiers to interface names as set forth by the best fit analysis
at step 430,       Then, the system interfaces configure the physical
devices based upon the interface names at step 440. I.e., the system
interfaces translate the interface names to physical addresses.
Referring to Figure 5, a flow chart of the operation of a best fit analysis is
set 15forth, In this example, a configuration of: Dev 1 : scsiraid.slot.1has
CfgA Dev2: nic.emb.1 hasCfgB Dev3: nic.slot.2 hasCfgC Dev4:
scsiraid.emb.2has CfgD is compared against a system configuration of: 



Devi: nic.slot.1 Dev2: nie.slot.2 Dev3: scsiraid.slot.3       The best fit
analysis begins operation by comparing the devices according to type at
step 510. For example, scsiraid devices of the base system are compared
with  other scsiraid devices of the compare system and nic devices of the
base system are compared with nic devices of the compare systm.
example, Devi and Dev4 of the base system and Dev3 from the compare
system are determined to be scsiraid devices at step 512. The best fit
analysis then 5determines whether the first device of the base system is
equivalent to the first device of the compare system at step 514. The best
fit analysis determines that the first devices are in different locations but
are functionally equivalent. Accordingly, the best fit analysis assigns Dev3
of the compare- system (i.e., scsiraid.slot.3) to CfgA at step 516. The best
fit analysis then determines whether the second device of the base 10
system is equivalent to a second device of the compare system at step
518. The best fit analysis determines that there is no second device
present in the compare system. Accordingly, CFG D is omitted from the
compare system configuration and the event is logged within the best fit
analysis at step 520. Also for example, Dev2 and Dev3 of the base
system and Devi and Dev2 15from the compare system are determined to
be nic devices at step 540. The best fit analysis then determines whether
the first device of the base system is equivalent to the first device of the
compare system at step 542. The best fit analysis determines that the first
devices are in different locations by are functionally equivalent
Accordingly, the best fit analysis assigns Dev3 of the compare system
(i.e., nic.slot.1) 20 to CfgB at step 544. The best fit analysis then
determines whether the second device of the base system is equivalent to
a second device of the compare system at step546. The best fit analysis
determines that the second devices are in the same location and are
functionally equivalent. Accordingly, the best fit analysis assigns Dev2 of
the compare system (i.e., nic.slot.2) to CfgC at step 548. 25The new
configuration is applied to the compare system at step 550 such that
scsiraid.slot.3-r-Cfg A nic.slot.2-CfgC 



30Referring to Figure 6, a system block diagram of an information
handling system 600 is shown having components configured in
accordance with the method  for heterogeneous system configuration. The
information handling system 600 includes a processor 602, input/output
(I/O) devices 604, such as a display, a keyboard, a mouse, and
associated controllers, memory 605 including volatile memory such as
random access memory (RAM) and non-volatile memory such as a 5hard
disk and drive, and other storage devices 608, such as a floppy disk drive,
a CD ROM drive and other memory devices, and various other
subsystems 610, all interconnected via one or more buses 612.      For
purposes of this disclosure, an information handling system may include
any instrumentality or aggregate of instrumentalities operable to compute,
classify,  10 process, transmit, receive, retrieve, originate, switch, store,
display, manifest, detect, record, reproduce, handle, or utilize any form of
information, intelligence, or data for business, scientific, control, or other
purposes. For example, an information handling system may be a
personal computer, a network storage device, or any other suitable device
and may vary in size, shape, performance, functionality, and price. The 15
information handling system may include random access memory (RAM),
one or more processing resources such as a central processing unit
(CPU) or hardware or software control logic, ROM, and/or other types of
nonvolatile memory. Additional components of the information handling
system may include one or more disk drives, one or more network ports
for communicating with external devices as well as various 20 input and
output (I/O) devices, such as a keyboard, a mouse, and a video display.
The information handling system may also include one or more buses
operable to transmit communications between the various hardware
components.       The present invention is well adapted to attain the
advantages mentioned as well as others inherent therein. While the
present invention has been depicted, 25described, and is defined by
reference to particular embodiments of the invention, such references do
not imply a limitation on the invention, and no such limitation is to be
inferred. The invention is capable of considerable modification, alteration,
and equivalents in form and function, as will occur to those ordinarily
skilled in the pertinent arts. The depicted and described embodiments are
examples only, and are 30not exhaustive of the scope of the invention.
For example, while an example of a best fit analysis is set forth, it will be
appreciated that other best fit analyses are also within the scope of the
present invention. Also for example, it will be appreciated that other
physical system 



5 configurations and corresponding logical names are also within the
scope of the present invention.       Also for example, while the term
provision is used throughout the specification, it will be appreciated that
the terms deploy and configure are functionally equivalent and are within
the scope of the claims. 10Also for example, the above-discussed
embodiments include modules that perform certain tasks. The modules
discussed herein may include hardware modules or software modules.
The hardware modules may be implemented within custom circuitry or via
some form of programmable logic device. The software modules may
include script, batch, or other executable files. The modules may be
stored on a 15machine-readable or computer-readable storage medium
such as a disk drive. Storage devices used for storing software modules in
accordance with an embodiment of the invention may be magnetic floppy
disks, hard disks, or optical discs such as CDROMs or CD-Rs, for
example. A storage device used for storing firmware or hardware modules
in accordance with an embodiment of the invention may also 20 include a
semiconductor-based memory. which may be permanently, removably or
remotely coupled to a microprocessor/memory system. Thus, the modules
may be stored within a computer system memory to configure the
computer system to perform the fimctions of the module. Other new and
various types of computer-readable storage media may be used to store
the modules discussed herein. 25Additionally, those skilled in the art will
recognize that the separation of functionality into modules is for illustrative
purposes. Alternative embodiments may merge the functionality of
multiple modules into a single module or may impose an alternate
decomposition of functionality of modules. For example, a software
module for calling sub-modules may be decomposed so that each
sub-module performs its 30function and passes control directly to another
sub-module.       Consequently, the invention is intended to be limited only
by the spirit and scope of the appended claims, giving full cognizance to
equivalents in all respects. 



MCSLIP WHAT IS CLAIMED IS: 1.A method for configuring a plurality of
systems within a solution comprising:       mapping physical identifiers of
components within a compare system to respective logical identifiers of
the components within the compare system, the mapping conforming to a.
predetermined user identifiable naming convention, the mapping providing
a compare system configuration; comparing the logical identifiers of a
base system configuration with logical 10identifiers of the compare system
configuration, the compare determining whether logical identifiers of the
compare system configuration match the logical identifiers of the base
system configuration;       translating the logical identifiers of the compare
system to interface identifiers when the logical identifiers of the compare
system configuration match the logical 15identifiers of the base system
configuration;       determining how to map the logical identifiers of the
compare system to the logical identifiers of the base system when the
logical identifiers of the compare system configuration do not match the
logical identifiers of the base system configuration; and 20translating the
logical identifiers of the compare system to interface identifiers based
upon the determining when the logical identifiers of the compare system
configuration do not match the logical identifiers of the base system
configuration. 2. The method of claim 1 wherein: 25the predetermined
user identifiable naming convention enables comparing of components
having different physical locations but similar capabilities. 



3. The method of claim 1 wherein:            the predetermined user
identifiable naming convention enables a determination 30of whether
components located in different physical locations are equivalent devices.
4. The method of claim 1 wherein:       the predetermined user identifiable
naming convention enables a user to identify a physical location of the
component within the system from a logical identifier of the 5component
within the system. 5. The method of claim 1 Furthercomprising:
mapping physical identifiers of components within a base system to
respective logical identifiers of the components within the base system to
generate the base system 10configuration, the mapping conforming to the
predetermined user identifiable naming convention; and, using the base
system configuration to map multiple systems. 6The method of claim 1
further comprising: 15using the predetermined user identifiable naming
convention to predictably map logical identifiers for a plurality of compare
systems. 7.An apparatus for configuring a plurality of systems within a
solution comprising: means for mapping physical identifiers of
components within a compare system 20 to respective logical identifiers of
the components within the compare system, the mapping conforming to a
predetermined user identifiable naming convention, the mapping providing
a compare system configuration; moans for comparing the logical
identifiers of a base system configuration with 



logical identifiers of the compare system configuration, the compare
determining whether logical identifiers of the compare system
configuration match the logical identifiers of the base system
configuration;       means for translating the logical identifiers of the
compare system to interface identifiers when the logical identifiers of the
compare system configuration match the logical identifiers of the base
system configuration; 30means for determining how to map the logical
identifiers of the compare system to the logical identifiers of the base
system when the logical identifiers of the compare  MCSLLP system
configuration do not match the logical identifiers of the base system
configuration; and means for translating the logical identifiers of the
compare system to interface 5identifiers based upon the determining
when the logical identifiers of the compare system configuration do not
match the logical identifiers of the base system configuration. 8. The
apparatus of claim 7 wherein: 10the predetermined user identifiable
naming convention enables comparing of components having different
physical locations but similar capabilities. 9. The apparatus of claim 7
wherein:            the predetermined user identifiable naming convention
enables a determination 15of whether components located in different
physical locations are equivalent devices. 10. The apparatus of claim 7
wherein:          the predetermined user identifiable naming convention
enables a user to identify a physical location of the component within the
system from a logical identifier of the 20component within the system. 



11. The apparatus of claim 7 further comprising:       means for mapping
physical identifiers of components within a base system to respective
logical identifiers of the components within the base system to generate
the 75base system configuration, the mapping conforming to the
predetermined user identifiable naming convention; and, means for using
the base system configuration to map multiple systems. 12. The
apparatus of claim 7 further comprising: 30means for using the
predetermined user identifiable naming convention to predictably map
logical identifiers for a plurality of compare systems. 


