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METHOD AND SYSTEM FOR INFORMATION HANDLING SYSTEM
CUSTOM IMAGE MANUFACTURE .

BACKGROUND OF THE INVENTION
Field of the Invention

‘The present invention relates in general to the field of menufacturing
information bandling systéms, and more particularly to a method and system for
manufacturing information Handling systems according to custom image orders.

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, Ope option
vailable o tsersis informiation handling Systems.” AT infornationhandling systern
generally processes, compiles, stores, and/or communicates information or data for
business, personal, 6r other purposes thereby allowing vsers 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
handled, i;ow much information is processed, stored, or communicatsd, and bow
quickly and efficiently the information may be processed, stored, or comuninicated.
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
communications. In addition, information handling systems may include a variety of
hardware and software components thet may be configured to process, store, and
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communicate information and may include one or more computer systems, data

storage systams, and networking systems.

The large varety of hardware and software confignzations available for
information handfing systems often presents a logistic.al problem to businesses that
use & large number of informetion handling systems. Information technology
administrators often try to rednce the variety of information handling systems by

" standardizing as much as possible the hardware and software for a business or

business unit’s information handling systems. One way for information technology
administrators to achieve standardization is to place large orders for custom
manufactured informa'ﬁon hendling systems. Hardware standardization is gencrally
realized by placing the order with a single manufacturer and specifying the
comﬁénents used fo build the inforﬁlaﬁo:ihaﬁdimg s:}éteﬁxé. Software standardization
is more diffioult to realize since sofiware applications often allow users t.o setup
various options during installation. One way for information technology
administrators to standardize software configurations is too install desired software
onto an information handling system hard disk drive and ‘then send the herd disk drive
to the manufacturer to use the imaée on the hard disk drive for the manufacture of
custom ordered information handling systes.

Although imformation handling system bum racks are able to lead images onfo
mapufactured information handling systems; custom.i deliversd-on-bard disk

e

drives are not typically capable of direct transfer to a factory work flow process.
Generally, custom images r'eceived on bard disk drives are manually validated and
prepared for use in the factory work flow process. For iusténce, an engiveer typically
1c;ads the custom image onto a test information handling system having the custom
brdered hardwate configuration t verify the validity of the cusbomA hage, such as the
compatibility of the custorn image with the hardware configuration. The manual
verification process is time intensive and prons to errors. Forinstance, the engineer
typically must build the test unjt to the custotn. order specification, run tests on the
unit to ensure proper operation of the test unit, and alter the software configutation in
the event of any detested failures, a process that may take weeks. Errors in the
building of the test information handling system, errors ‘or incompleteness in the test
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verification process and errors in the alteration of the softweare configuration may

delay custom order production or result in the shipment of inoperative units.

8 Y OF INTIO)

Therefors a need has arisen for a methed and sysiem which avtomates custom
image validation for integration of the custom image fnto an information handling
system production work flow process.

In accordancs with the present invention, a method and systetn. are provided
‘which substantially reduce the disadvantages and problems associated with previous
nsthiods and systeris for preparitig 4 custom image for use inthe production of

‘informatior. handling systems. An anelyzing engine sutomatically gencrates a

production image and customization setipts to integrate the manufacturing of
information handling systems with a custom image into 2 manufacturing work: flow
process. The analyzing engine analyzes an image to determine a custom imaga:
‘hardware configmation base and compares the determined base against ordered
information handlings to validate a custom image for production.

More specifically, 4 custom image processing syster includes an order engine
to scoept orders for nformation handing systems Haviag custom images asd s
analyzing engine for automatically analyzing & custom image to validate the image for
production at a desired leve] of customization for each information bandling system.
The order engine interfaces with a hard disk drive to receive 2 custom image and
check the image’s integrity, and also accepts customization fuformation for orders to
manufacture information handling systems with the custorn image. The analyzing
engine receives the custom image and cugtomization information from the order
engine to verify the validity of the 'cuétom image and to prepare a production imége
and soripts for manufacturs of information handling systems. A configuration module
of the analyzing engine electronically determines the base hexdware configuration of
the information handling system that generated the custom image and checks the
custom image to ensure that no misconfigurations exist. A verification module
compares the base hardware configuration with ordered configurations to ensure

-




15

20

25

WO 2004/044711 PCT/US2003/036426

compatibility of the custom image with the information handling systems
manufactured to accept the custom image. A customization settings module
determines the level of customization settings for each image of a manufactured
information. handling system. Once & custom image is verified and customization
level set, a production module generates 2 production image for use by a burn rack
and a mapufacturing seript module generates scripts to ensure proper customization
level settings for mamifactured information handling systems.

The present invention provides a number of important technical advantages.
One example of an important ‘echuical advantage is the automation of custom image
validation for the integration of a cusiom image into an information hemd].mg system
production work flow process. Auton}ated validation of a custom image reduces the
fime needed to bring a custom imags it production by removing ‘mannal validation
by engineers, For instance, a custom image is velidated without buﬂdmg aphysical
information handling system to load and rum the custom image. The compatibility of
the custom jmage with associated orders for information handling syétems is validated
by automatically determining the hardware configuration buse that generated the
custom image and comparing the base with. custom order hardware configuration. .
M:isconﬂgu.raﬁc.ms of the custom image for the hardware configuration base are
aulomatically detected end sent out of the automation for correction. Different levels
of customization-for information handling systents is supported by-customization
seripfs fhit are automatically generated based on the oustomization level of the order
for the information handling systems. Automstion of custom image processing for
production:of custor ordered information handling systers substantially reduces the
time that elapses from the time a custom image is received until the custom image can
be ordered. ‘

BRIEF DESCRIPTION OF THE DRAWINGS

"The present invention may be better understood, and its nmerous objects,
features and advantages made apparent to those skilled in the art by referencing the
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accompanying drawings. The use of the same reference mumber throughout the
several figures designatos a like or similar element.

Figure 1 depicts a block diagram of a custom image processing s};stem; and

Figure 2 depicts a flow diagram of a process for mannfacturing information
handling systems according to custom image orders.

DETATLED DESCRIPTION

Custom images for information handling systems are automatically verified
for production of customized information handling systems by electronically

‘analyzing an ordered custom image. Electronic analysis reduces or eliminates the

need to build and test an information handling system of the ordered configuration,
thus reducing the time, expense ard risk of errors in processing a custon imagg for
production of information handling systems. For purposes of this app]icaﬁcu, an
information handling system may inchude any instrumentality or aggregate of
instrumentalities opei:ablc to compute, classify, process, transmit, receive, retrieve,
originate, switch, stors, display, manifest, detect, record, reproduce, handle, ox utilize
any form of information, intelligence, or dat for business, scientific, cﬁnh:ol, or othor
pitposes, For example, an information handling system may be a personal computer,
a nétwerk storage device, or any other suitable device and mﬁy vary in size, sha‘pe,
performance, functionality, and price. The information handling system may include
random, access memory (RAM), one or more processing resources such as a central
processing tnit (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 commumicating
with external devices as well as various input and output (J/O) devices, such asa
keyboard, 2 mouse, and a video display. The information bandling sysfem may also

inciude one or more buses operable to transmit communications between the various

" hardware components.
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Referring now to Figure 1, a block diagram depicts a costom image processing
systetn 10 for receiving custom image orders and automatically processing the custom
image arders to generate production images on manufactured mformation handling
systems. An order engine 12 accepts an image 14, such as by interfacing with a hard
disk drive 16, and an order 18 that specifies the customer requirements and hardware
configuration information of the ordered information handling systerns. For example, ‘
a customer configures an information handling system to the customer’s desired
specification ona hard disk dfive 16 and then sends the hard disk drive to the
manufacturer along with an order 18 to load the image 14 of the hard disk drive on.
information handling systems having predetermined hardware configurations. An
image integrity modude 20 of order engine 12 interacts with hard disk drive 16 to
check that the integrity of image was not damaged in shipping, such as with.lost
sectors. A. customization module 23 of order engine 12 dccepts customization
information from order 18 or from. a user interface in order to set the level of
customization for each production information handling system image. For instance,
oustomization information may include changes to each image to create unigue SIDs |

or computer names.

. Order engine 12 provides a copy, of the image and the custormization
information fo analyzing engine 24 for validation of the inage and integration of the

imageand order into this production-work-flow process. -Arconfiguration motude 26

analyzes the fmage to defermine the operating system, the base hardware
configuration and any misconfigured hardware. For fnstance, configuration module
26 analyzes the operating system settings and the hardware identifiers that exist in the
operating system registry to determine the hardware configoration base that was used
to create the image. The base is compared against the registry settings to determine
any misconfignrations in which registcy settings fail to match the herdware base.

Suck misconfignrations could result in misconfigured production. images that fail to
support; hardware of production information handling systems. Conﬁgqmﬁou module
26 provides notice of detested misconfigurations or, alterriatively, modiﬁas that image
to the proper configuration.

Once configuration module 26 determines the base configuration, capture
module 28 captures and stores the base hardware configuration. The captured
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hardware configuration and the ordered information handling system hardware
configuration ave compared by verification module 30 to determine the existence of a
match or only compatible differences. For instance, if the custom iage was
generated with an information handling system having a hardware configuration that
differs in a substantial way from the ordered information handling system, then,
verification module 30 provides a message Wam'mg‘of an incompatibility of the
ordered image and the production information handling systezﬁ hardware

_.configuration,

A verified image is prepared for customized production W1th customization ‘
settings moduls 32 which'ssts the proper customization Ievél;into the image, such as
by pushing customization settings determined by customization module 22 into
operating sysfem re‘;éisties. A virns module 34 checks the onstomized ﬁnaga for virus
before a production image is generaled. A production modile 36 and manufacturing

‘script module 38 then use the verified image and customization level to generate &

production image and manufacturing seripts for mannfacture of information handling
systems, For instance, production module 36 generates a PowerQuest image for use
on a bum rack 40 and manufacturing soript module 38 generstes m;mnfacum':ng
scripts that instructs burn rack 40 to load the image burned to a custom information
handling system 42. The production image and‘manufacmring scripts are' downloaded
to a verver associated with burn Tack HO“Eﬁd“c?ﬂIi&WEﬁ‘éﬁEﬁm ordeicd information
bandling systems 42 are mamufactured to 51f order 18, Customer orders for various
ordered quentity of information handling systems that inchude the production image
are completed as different otders arrive at the fan‘tury fiom the customer that specify

the custom image.

Referring now 1o Figure 2, a flow diagram dépicts a process for automatic
preparation of a custom image into a production image for mgﬁufacﬂlring of custom
ordered information-handling systems. The process begins at step 44 with the custom
image interfaced with an image processing system. For instance, a customer creates a
custom image on an information hendling system that matches the image the customer
is ordering and then sends the hard disk drive with the custom image to &
manufacturing site. At step 46, the image integrity is confirmed by checking ﬂ:at‘all
portions of the image are inoluded on the hard disk drive and, at step 48, the image is

-
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copied to the order engine. At step 30, the customization level is determined from the
customer order and, at step 52 the image and customization level are downloaded to
the analyzing engine.

At step 54, the analyzing engine determines the opetating system of the image
and the hardwars bass used to create the image. Analysis of the operating system
settings and drivers allows a determination of whether the image was misconfigured
for the hardware of the base system. At step 56, the determined hardware
configuration is captured and, at step 58, the captared hs.rdw-axe configuration of the '
base information handliué system is compared with the hardware configurations of
information handling systems ordered by the customer. For instance, if the customer
ordered hardware eonfigurations that are different from or incompatible with the base
hardware conﬁgxnaﬁoﬁ; then manufactured information handling systazﬁs that incinde
the custor image may fail to operate properly.

At step 60, the verified custom image is custoruized with customization
settings from the customer order by placing sustomization settings into the imz'xge .
operating system registry, At step 62, the customized image is scauned for viruses
and, at step 64 a production in‘:age is created from the customized imége_ for use in the
manufacturing process, At step 66, seripts for manufacturing customization are
created with instructions for customization during the production provess, and at step
68 the production image and costomization scripts are fbr;mrded to the manufacturing
line for use by a bumn rack as custom order information handling systems are
manufachured.

Although the present invention has been described in detal, it should be
understood that various changes, substitutions and alterations can be made hereto
without departing from the spirit and scope of the invention as defined by the
appended claims.

3-
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WHATTS CLAIMED I8:

L A systorn for manufacturing custom order information handling
systems accérding to & custom image, the system comprising:

an order engine operable to receive a custom image associated with a custom
order for information handling systems to be built according io the
custons image; .

an analyzing engine interfaced with the order engine and operable to analyze
the tmage to determine the information handling systers hardware i
configuration that generated the image, to verify that the determined
hardware configuration is compatible with. the custons. exder hardware
configuration; and fo generate-a production image for burning onto
pro&uotion information handling systerns; and

o Burn rack inferfaced with the analyzing engine and operable to copy the
production image to ordered iaformation bandling gystems.

2. The system of Claim 1 wherein the order engine further comprises an
image integrity module oparable to confirm the integrity of a custom image stored on.
a disk drive.

3, The system ‘of Claim | wherein the oxder éngiﬁe ﬁufi:ex campﬁses a
customization module operable to set a customization level for the pré duction image

from the customer order.

4. The system of Claim 3 wherein the analyzing engine further comprises
a customization settings module operable to set customization settings info the
production image registries.

5. The system of Claim 4 wherein the analyzing engine further comprises

2 mamnfacturing seript module operable ty generate @ manufhcturing soript for

* production image customization at the bum rack.

9=
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6. The systém of Claim. 1 wherein the analyzing engine is further
operable to analyze the custom image to determine if custom image was
maisconfigured for the determined hardware configuration. '

7. The system of Claim 1 wherein the analyzing engine further comprises
a virus module operable o scan the image for viruses.

8. A method for antomated processing of custom image information
handling systems, the method comprising: '

recelving a custom image associated with a custom order for information
handling sysiems to be built according to the custom inage;

analyzing the image to determine the information handling system hardware
configuration that generated the image; and

verifying that the determined hardware configuration is compatible with the
hardware configuration of the custom image information handling

systems.

9. The method of Claim 8 whersin receiving 2 custom fmage further
comaprises interfacing with a hard disk drive asscciated with an information handling
system.configured to-the custom image. '

10.  The method of Claim 8 further comprising:
. receiving custornization fnformation with the custom image; and
setting a customization level for the custom image based on the customization

information.

11.  The method of Claim 10 wherein setting a customization tevel fusther
comprises loading customization seftings into the image registry.

12, The method of Claim 8§ wherein analyzing firtther comprises analyzing

the base configuration of the information handling system. that generated the image to

determine any misconfigurations associated with the custom image.

13-
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13, The method of Claim 8 further comprising generating a manufacturing
customization soript to perform customization of information handling systems
manufactured with the custom image.

14, Aninformation handling system for custom image processing to
manufacture custor nformation handling systems in a manufacturing work flow -
process, the information handling system comprising: '

an order engine oparabls to receive a custom image for buming onto

information handling systems to fulﬁllAa custom order; and

an analyzing engine interfaced witﬁ the order engine and operable to

aufomatically generate a production image and customization soript
the;t iﬁtegrates maﬂuféctﬁre of mfonnatxon handlmg systéms ordered
with the custom image into the manufacturing work flow process.

15.  The information handling system of Claim 14 wherein the order engine
is further operable to receive the cusfom image from a hard disk drive, the or;ier_
engine firther comprising an, image integrity module for confirming the integrity of
the oustom image stored on the h&d disk drive.

16 Theinformation handling system of Claim-4-wherein the analyzing
engitie fiither comiprises a configiiratioh modale operable ta dtsimine the base
hardwars configuration of the information handling system that generated the custom,

image.

17.  Theinformation handling system of Cloim 16 wherein the
configuration module is further operable to compare the image with the base hardware
configuration to identify any misconfigurations of the image.

18.  The information handling system of Claim 16 wherein the analyzing
engine further comprises a verification module oparable to cornpare the base’

hardware configuration for compatibility with a predetermined hardware
configuration for ordered information handling systems.

11-
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19.  The information handling system of Claim 16 wherein the analyzing

2 image farther comprises 2 virus module operable to scan the custom image for

3 vimses.

T 20.  The information handling system of Clzim 19 Wherein the analyzing
2 engine is firther opezable to interface with a burn rack fo transferthe production

3 image and customization script to the burn rack for the manufactare of information
4" handling systems with the custom image.

12~

-15-




WO 2004/044711

1/2

PCT/US2003/036426

Custom Image Processing System 10

Hard Disk Drive 18
imaje 14

Order Engina 12

Order18

Image Intagrity Customization
Module b Module
2 2
¥
Analyzing Engine.24
Corfigurafion Capture Module
Module Tog
]
Varification Module s?:,:o mm?e
! 2
Virue Modul Production Module
3 3
Manufacturing Script
Module
3
Custom Information
Bum Reck » Handing System
8 2
Figure 1

-16-




WO 2004/044711 PCT/US2003/036426

2/2

Inferface Custom Image with mage Processing

System44.
v
[ Contrmmage Iegry 45 |
l "
| Gopy Image t Order Engine 48 I

{  Setimage Cusiomizafin Lol |

| Download image to Anayaing Engine52 |

Determine Image Operating System, Hardware,
Base and Misconfigured Herdwaraﬁ_4_

¥

I Capture Image Hardware Configuration 56 |

Y

Verify Compatible Image Hardware and Order
Hardware 58

!

Set Custarnization Seffings Into Image Registry 80

Y

I Check Image for Viruses 82 |

v

Create Froduction Image 84

)

Creats Seript for Manufacturing Customization 56

v

Production Image and Seript Forvarded fo
Manufecturing Line 58

S

Figure 2

17-




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

