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BACKGROUND OF THE INVENTION

Cross-Reference to Related Applications

This application relates to co-pending United States patent application Serial
No.___ , attorney docket number M-5022 US, filed on even date herewith, entitle;i
Software Installation And Testing For A Build-To-Order Computer System and
naming Richard D. Amberg, Roger W. Wong and Michael A. Brundridge as

inventors, the application being incorporated herein by reference in its entirety.

This application relates to co-pending United States patent application Serial
No._____ , attorney docket number M-5216 US, filed on even date herewith, entitled
Database For Facilitating Software Installation And Testing For A Build-To-Order
Computer System and naming Richard D. Amberg, Roger W. Wong and Michael A.
Brundridge as inventors, the application being incorporated herein by reference in its

entircty.
Field of the Invention

The present embodiment relates to computer system diagnostics and more
particularly to a method for sequencing software installation and/or testing steps for a

computer system.

Description of the Related Art

Personal computer systems in general and IBM compatible personal computer

systems in particular have attained widespread use for providing computing power to



havi ng a system processor and associ ated vol atile and non-vol atile menory,
a di splay noni tor, a keyboard, one or nore diskette drives, a fixed
di sk storage device and an 5 optional printer. It has
been known to install software and to performtests on conmputer systens
before they are shipped to businesses or 42+di vi dual customers. The goal of
sof twar e installation and testing is to efficiently produce a
useful, reliable conputer system whi ch may be delivered to

busi nesses and_j neli.vi kree, fr rrors a read run. In
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the computer, and preparing appropriate initialization files for the loaded software.

Software testing often includes making sure that a desired version of software has
been installed onto the computer system and that appropriate drivers are present on

the computer system.

20 It has been known in the industry to install software and to test computer
systems during manufacture by performixig a fixed procedure before they are shipped
to customers. For instance, a diskette containing certain diagnostic tests for a certain
type of computer system is created. The diskette includes lengthy, often-complicated
batch files which direct the software installation and diagnostic processes. The

25  diskette further contains all the executable files for performing tests on the computer

system being purchased,

Each computer system being built is provided with a respective copy of this
diskette. These diskettes accompany the computer systems being built around a
factory floor during the manufacturing process, tests being run on the respective

30  computer system according to the order inherent in the batch file. If a modification



needs to be made to the process, the batch file is correspondi ngly changed

by addi ng to or renoving portions fromthe batch code. That change to
the batch file results in a correspondi ng change to testing
paranmeters (including the sequence in which the tests are run) of

each subsequent conputer system being manufactured, for each conputer 5
system shares the sane batch file di agnosfrc procedure.

Whi | e di agnostic arrangenents of this kind have exhi bited sonme degree of
useful ness in increasing the reliability of conmputer systens prior to

shi prment, room for inprovenent remains. For instance, as testing
continues to b o, and thorough, batch files and
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the order for other systems and families. Finally, the often-complicated nature of
current batch file structures sometimes makes it difficult for manufacturers to
troubleshoot or maintain testing and software installation procedures quickly and
efficiently. Correspondingly, it would be desirable to devise an improved method for

20  installing software and testing computer systems before they are shipped to customers.

SUMMARY

A method for installing and/or testing software for a build-to-order computer
system having a plurality of components includes a plurality of elements. The
computer system has an associated stép sequence. The step sequence includes a

25  plurality of steps where each step includes at least one command and a step is
associated with a respective component descriptor. A component descriptor
corresponds to a respective compone'nt of the computer system. The method includes
accessing a command within the step sequence; creating a file including a start of

execution indication; executing the command; deleting the file including the start of



execution indication when the conmand conpl etes execution; and repeating

t he accessing, creating, executing and deleting for the plt rality of
st eps. In a preferred enbodi nent, a nmethod for installing and/or
testing software for a build- to-orgler computer system having a
plurality of conponents includes a plurality of 5 elements. The conputer
system has an associ ated step sequence. The step sequence i ncl udes a
plurality of steps where each step includes at |east one command and a step

is associated with. ar ect | ve conponent descriptor. A conponent
descri pt or execpiinyin ﬁ’% ?D&h%@?f@%aage?m&)@ewmm ard repeatipgethe oput er
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system has an § aplu@lity OEHeps aheis sech steplins @?%%1eaﬁ°ne°°§€tf9@ﬁ‘tdeaﬁt"ri’cl udes a
plurality of s and
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15  of elements. The computer system has an associated step sequence. The step
sequence includes a plurality of steps where each step includes at least one command
and a step is associated with a respective component descriptor. A component
descriptor corresponds to a respective component of the computer system. The
method includes reading a command from the step sequence; executing the command

20 upon the computer system; creating a beginning timestamp indicating when the
execution of the command began; and creating an ending timestamp indicating when

the execution of the command ended.

The described method thus provides for effective software installation and
computer testing which allows for straightforward troubleshooting and customization
25  of build-to-order computer systems. The modular design of the method
advantageously allows for elementa:} maintenance of a testing system and for the

rapid creation of steps for new computer systems and families.



‘These and ot her objects, features and advantages of the invention wll be
further described and nore readily apparent froma review of the detailed

description of the preferred enbodi nents which foll ows. BRI EF
DESCRI PTI ON OF THE DRAWNGS 5 Figure 1 is a schematic diagram
showi ng software installation and testing:5- Figure 2 is a
schemati c di agram of software installation and testing according to
anot her enbodi nent . Figure 3Ais a flowhart for converting
a conputer order into a system descriptor record according to the
present invention. 10 Fi gure 3B shows a portion of an exanple

comput ot orde Sese faaeallob g SRS AL Rp RIS 1y

descriptor record. gure

provi ding a st ep fixdgridesaibed and more readily apparef fetuti £rcBiew of the dERAIQ désdrigiidned
flowchart for creating.a st sequence. Figure 6 shows a
structure of a d&?g’ﬁgg&mgirgﬁ’d‘meg“W?“‘:ﬁfﬁo&ﬁrre 7 is a flowchart for

nodi fying a system descriptor record and step sequence..

Figure 8 shows a R f 1 fare bei ng execut ed.

Figure 9 shows t@@m%@& .b@&ﬁm bei ng execut ed.

Figure 10 is a flowhart of the operation of a grog_ram for executing a step
20 sequence? Figure 1 is 2 sphemgticdiagram showingsefovaseingidllation and SisBar t of t he
operation of the program of Figure 10 for executing a step sequence.

Figure 2 is a schematic diagram of software installation and testing according

to another embodiment,

Figure 3A is a flowchart for converting a computer order into a system

descriptor record according to the present invention.

10 Figure 3B shows a portion of an example computer order, Base Assembly
Record (BAR) file, and system descriptor record.

Figure 4 is a flowchart for creating and providing a step sequence.
Figure 5 is a more detailed flowchart for creating a step sequence.
Figure 6 shows a structure of a database.

15 Figure 7 is a flowchart for modifying a system descriptor record and step

sequence.
Figure 8 shows an example of a step file before being executed.
Figure 9 shows the exemplative step file after being executed.

Figure 10 is a flowchart of the operation of a program for executing a step

20  sequence.

Figure 11 is a more detailed flowchart of the operation of the program of

Figure 10 for executing a step sequence.



- 6- DETAI LED DESCRI PTI ON The follow ng sets forth a
detail ed description of the best contenpl ated node for carrying out
the invention. The description is intended to be illustrative and

shoul d not be taken to be limting. In the drawings, |ike or simlar

el enents may be 5 designated by the ganme reference nuneral. In the
description, a nodule is defined as a command or set of conmands.
Figure 1 is a schematic diagramof software installation and testing system

90. In operation, order 92 is placed to purchase buil d-to-order
target conput ermmm Target system 160 is to be manufactured
to contain a plurality of hardware and 10 sof tware conponents. For

i nstance, target systerfolb&@ngset fidrthianietailideleristhbaint bt @Rmplated modedf hard
drive, a particuylar t.r}ge @f.m)njto , @ certain brand of processor, and a
particul ar ver st SR BATEI Bp BMERtoRy fEpHonBuintgndsd teheglustratiys ensm 160 i s

shi pped to the should not bdtaMeR iP¥e linkithey. I f;allaiv;n s,gfﬁ%pcr;gm{gpgg,gegg% pi nstal I ed

and tested. Such software installatio estl ng advanht ageously
ensures a refi aBsignatodbxthespmsaefprance numsralt Emthd descripvibh, @ moiisle isdefthgd 8sa- r un upon

being received. ;o 00d or set of co aF&zscause different famlies of conputer
systens and different |n(§| vicduar conput er conponents require
different software installation and testing steps, it is necessary to

det er mi ne whi ch t estRgusebis alschematic dagranasfgeftway mitatxidbihd ssthg systaddo®0, or der
those tests shoyl d be execui,ed .so.as to achjeve an effective software
instal | ation anici'I %ﬁm Eori, 8r§fﬁ$?dsg?c8@§’§é’¥cg§fgﬁidr‘f&19 TIRE PLPUCTEHIBUt er system
configured to sespudaget syltem 160 is to eQhdnidtered RTbRhih 8 plutitydPHardvpsd Andg Steps to
be run on tqhget s%%tem 160. To_sequence the software installation

g ,

2 h - - .
and/ or testi compengnt-pRer instpngs, targplcsyviesm 460 aightiealndg p pytain brand
sequenci ng pr ogsBallite, aGaiidal : ﬂ%‘b’ ] r s aplurality
of conponent desgr??ﬁlorﬁ%%&gggé’gﬁgﬁ? I ogg}é’gégoﬁeag%?i ptor file 96
i s provided by pasticulag yeisier efiap gpesating system. Beforeshigetsystiam @9 pshipged tothea desi r ed
conput er syste I : i t LN canput er readabl e
n?:dgf?)}ﬂep g’ﬁﬁ%ﬁhg %ﬁﬁﬁaﬁo‘?&& SURIARA a%%este% %é‘% sogwnpre

format via conversioni np escriptors are
conput er r eadabingtalti€ier andpéstingaivarftagedusly ensupes a esliblle, working cfnpiiter'sg®dm Syst em 160

whi ch compongnts,.are defined by.the order 92. In the preferred
embodi nent , ?fhew%lgl??ﬁéer?gﬁwrﬂ‘ég%‘%ibﬁ’f‘&e?‘é e included in a descriptor file
called a

Because different families of computer systems and different individual

computer components require different software installation and testing steps, it is
necessary to determine which tests need be run on target system 160 and in what order
those tests should be executed so as to achieve an effective software installation and
20  testing process. Step maker 140 is a computer system configured to sequence the

software installation and testing steps to be run on target system 160. To sequence the
software installation and/or testing steps, step maker 140, and more particularly,
sequencing program 204 residing on step maker 140, first reads a plurality of
‘component descriptors from descriptor file 96. Descriptor file 96 is provided by

25  converting an order 92, which corresponds to a desired computer system having

desired components, into a computer readable format via conversion module 94,

Component descriptors are computer readable descriptions of the components
of target system 160 which components are defined by the order 92, In the preferred

embodiment, the component descriptors are included in a descriptor file called a



-7- system descriptor record which is a conputer readable file

containing a listing of the conponents, hardware and/or software
conponents, to be installed onto target system 160. Having read the
plurality of- component descriptors, sequencing program 204 retrieves

a plurality of software installation and/_o;_testi ng steps corresponding to
the 5 conponent descriptors from dat abase 100 over network connection
110. Network connection 110 may be any network connection well-known
in the art, such s @B Rt record whickhis 88 i ni.ranef. .. or e
internet. The i nfsgﬁ;%rnati‘g%j cont ai ngd In ng%%cg%é%glei‘%ﬁoﬂmmng {r’rsetllf}ggg&gpdat ed

t hrough a nodi f i campaenty basiwareandieysofware epni@ents, to be installed onto targdtisysieny
retrieved the sof < I b nd/or testing steps appropsjate for 10
target system 160, @%ﬁnége%? ﬁlé I"%%%@&%%“?B%“&%&&@h&’e@teﬂ n%‘f‘@%?“ %{)’ a

pr edet er mi ned retrieves dighiralitg 6fabfvdgindtQla6RHEBABRNYINGS EsresRhdias foanyi Nng to
each step. Havj ngﬂﬁgggu e steps required for target system 160,

enced th i
sequenci ng pr ogr ZAPEBP! SF‘?‘%‘?%"‘%@‘?"@S 16 over networkgeppagtion [1PeNetwgrkst ep di sk
150. In the enmboQbmHeton $REmdy®k by defhofll GhHeBioh wefl REovith Bidlrt fshdtBS a local
include text files containing command |ines appropriate for executing the
appropriate 15 &f5f APt ap ipsrangt, onthe infemgh JThe infarmetion gentajeed psdatgbess 10@r get
system 160. The i j . i redet erm ned order
according to the?%%ggﬂ&elnce ﬁﬁ%hearrgomtg%oya@g&%edgggh‘g?%108 to each step. Step
di sk 150 acconpani es target system 160 on the _factory floor where
tests are run direct |§avingminoyedthe w9ftwire installation andfor tssting stenpsepyropriatedn f i | e

server 190, c@nn £l i i 180.
Preferably, 218)n %ﬁ el? %Bgre@ 1%%%%2%%?%%% 1 5?@5%&8%%%%I!‘(gﬁsnegarg%ﬁe%éxg?ce pl ugged
into a correspondidatpccording to segenos kumbers torsépoddiag b ach etep.cidavingtsequencpd t em

Fol | owing the exgaul 308l kNELAQLINRIS seavencing MSskal 400 30 LSt N0
steps, results of t FAstal’l aton and™t gged pback"to'tile
server 190 over weputdilds tocstapidiak 1 300 I th8&nbodiment set forth in Figufei 1gthe eutputifilesa
schemati c di agram 1:] software.i.nstal |l afion and,tséti n% .sglitem 192 25
pursuant to anot HEMORHSERS SR COPRAGNEL PRI AL BE 1R BRPLPHAEr pl aces
order 92 15 té gowﬁmwobuhd/ﬁﬁswgeﬁﬁpoﬁﬁg@ﬂéyst&ﬁIITGIJJ'['IQEe:&ytlﬁioﬁliﬁl 160. f
Target system 1 i.s ta he . mpnuf act ure o contain a plurality o
conponent s Wwhi chpmm%greﬂ%?“@?@?’%décmﬂmgm OIRUACH RS and/ or sof t ware

conmponents. Bef Ok@rebdhdBd to 3R QM S'k@(hisikfls@m;&ﬂﬁﬂieitﬁrget s%stqm tdoeneest oner, the
plurality of conponents are installed and tested. Such installation
factory floor where tests are run directly from step disk 150 or, alternatively, from file

server 190, connected to target system 160 via network connection 180. Preferably,
20 network connection 180 is a generic network device plugged into a corresponding

network port of the target computer system. Following the execution of the software

installation and testing steps, results of the installation and tests are logged back to file

server 190 over network connection 180.

Figure 2 is a schematic diagram of software installation and testing system 192
25  pursuant to another embodiment of the present invention. A customer places order 92
to purchase build-to-order target computer system 160. Target system 160 is to be
manufactured to contain a plurality of components which components may include
both hardware and/or software components, Before target system 160 is shipped to

the customer, the plurality of components are installed and tested. Such installation



-8- and testing advantageously ensures a reliable, working

conputer systemwhich is ready-to-run upon being received by the
cust oner. To sequence the software installation and testing
st eps, sequenci ng program 204 reads a plurality of conponent

descriptors fromdescriptor file 96. Order 92 is 5 converted into
descriptor file 96 via conversion nodul e 94. Conponent descriptors
are conputer readable descriptions of idge conmponents of target system 160.

In the preferred enbodi nent, the conponent descriptors are included
in a descriptor file called a system descriptor record, a conputer
readable file containing a |listing of each ' conponent, both hardware

and sof tware, t @ndlestingsdvanthgedushiansresamejiablesymskinguohpater sFiten whichisyst em
descriptor record.m r I I n file server 202. Sequencing
program 204 ret rr%ggg\émgg%oﬁlt&%g ?etc%veg?’géhc#}l%é‘i‘eé' installation and/or testing
st eps correspondi ng to the conponent descriptors from database 100.
Havi ng retrieved t helo sequencegimobpare istellsiof tndaesting steps, abduertcing prognmy or t esti ng

steps for targe stem 1 equenci,ng. rogra ces the
steps in a pr edéf’i‘)réf‘ésr?g’hmggyd"ﬁ ° %%’SIﬁgfsgﬁpt?‘Bﬁg’BHEfé‘%@grﬁi%% &n(%ﬁ%%gs
correspondi NG t Qoakdd ifkb e@cripterfildeh VoGHRRGRINdIIR 93.ICRpotettasceipdrst or t ar get
system 160, sequencing praqogram 204 directs the execution (g%) &q}h&?software

instal lation  arecompyeryeadgnledescripions ofithe pompapestsiof tayeet yHem he

pr edet er m ned or, L L aBdcribRR filel t 1S
desired that ne %ﬁ&%@?}dﬁ@%ﬁ?g& c%%onte)lgggsgggﬁg?iggmu&%?_ne%r.\;lbig?lgedevi ce
pl ugged into a celledasysteridesnipioorecordfa compujertreadabla erronpiningdisingioke2eds 20

may be any commygl ol ARsGOMNRELLOIAEL! o K0RMENdanh ieebhem 6L -1 1O L he

execution of the’s rensta Ion and/ or gs I'ng” steps, results of the
installationl0 systenbdescrips tesord iy bogerediditeattykontfide ferviee2028 eBequencin®? over

net wor k connecti on 200 .or .stored .. Wi t hi n_appropri at e dat abase. As
appar ent fromtt?é"gfai“}z(.)?ét’%v _,Ei“rf‘]l‘%%”#gmﬁﬁ'sﬁlé% “?’@&r%&%%e%separ ate step
maker conputer sy$dspindihg ¢ 18€ compdibnfdedorip@ethidni dubhse ¥00. Hafag thiritkedthés0 i s 25
not necessary. Rather, only boot disk 520, which is confg{,@?red t 0 boot

target system appropripfgoftyase ingtaliption wd/ontesting plapnfon taypgj axste ST %on t he

factory floor. oooram 204 sequenced#8Y 4} ifiRE R NedbRRE Sdchi@itlg foli@quet t war e
installation ané’rtestl ng systens, attention wll now be turned to

descri bing tie opubeus somnspordingte cach stepnavingsequencehibs fieps required fordyges 1 and 2
in more detail. ggem 160, sequencing program 204 directs the execution of the software installation

and testing steps upon target system 160 in the predetermined order via petwork:
connections 195 and 180. It is desired that network connection 200 be a geperic :
network device plugged into a corresponding port of target system 160. Network 195

20 may be any communication connection well-known in the art. Following the
execution of the software installation and/or testing steps, results of the installation
and tests are logged back to file server 202 over network connection 200 or stored
within an appropriate database. As apparent from the illustration, there is no need for
separate step maker computer system 140 of Figure 1. Additionally, step disk 150 is

25 notnecessary. Rather, only boot disk 220, which is configured to boot target system
160, is needed to accompany target system 160 on the factory floor.

| Having generally described the software installation and testing systems,
attention will now be turned to describing the operation of the systems set forth in
Figures 1 and 2 in more detail.



t9- Figure 3A depicts the preferred process in which an

order for a conputer systemis converted into a conputer readable
system descri ptor record. More specifically, in item 300, an order is
received for a target conmputer system This order . may be in any one

of countless forns. For instance, diffement ordering formats are 5

possi bl'e as well as different order delivery nechanisns. For exanpl e,
orders for a target conputer system nmay be placed by tel ephone, by
mai |, or over conputer networks (e.g., over the internet). Regardl ess

of the neans of taki or, the faqrm of the order, the order includes
the type of target cgﬁﬂﬁéérj]%@&?ﬁfe%ﬂeé?wés%e%@morderfgracg@gqutgres to
purchase and, pagskhbideon@hedtidlal GinputdriribiitidyQim &Q?ﬁeﬂ%’}rrécbr%y lIvforre conponent s

the 10 custonmer wi shes that target conput & systeémto i nclude. After the
order is recei vewpecifically, in itaynit0odn ordenisséctivalfor 4 targéticamputerisystan (lhis o83de® dur i ng

whi ch the target r rder is.transmtted oyer a conputer
network to a nannl}ésa&cgtﬁu%nslﬁaéés{fflctgﬁ'{e&ﬁ?s{ Ao g%m{qyce, di erent\mrgerérrg fg‘i"ti‘?}&éees t he
target conput®r mysbleswellhedifferegides Qliper) REcheNShe PoP&EdRble] dFded 50

provided to the software installation and testing systemwhere it is piped

into a 15  conV@esicempHssyTeammanbelaged by telepbonerhiemall aprrersomawesior k used i n
modul e 310 MY  jerworks18e OfveAdRY i DO o t

The conversion p?eogorﬂg% %6nv\?ertlsne¥ﬁ§ Fg%alédé% conpdﬁéfalé%&‘s%ayj/@{get%mgrfoggr()fto a
record us etheiprdérothe orfier inludes thetype df tggepeonpesssystnvédrichpeuitdmesal | y, t he
conver si on progr converts.the c ter der .first int record
called a BAR fi Iée%:gr‘:refts torﬁ)uéﬁl}f‘sg "%‘58555"2@’“%@??525%‘5#’ {he Pﬁgcugﬁf?rﬁofmen scﬁ(%lent ains.a
uni que ident i i esustedaercdishesistitargdt eSmpute sy3RMAs intlade. After the ardexds recehvegut er

system bei ng manufactured. The BAR file also contains a detail ed
|isting of conpo‘i?@‘ﬁ‘ﬁé’?“%?%tﬂ“ﬁwmi’?ﬂémﬁgéo‘B’SP&Wh‘ﬁ]F LTI ®r e, to be
i ncl uded Vérld? st thBslifdddtRbr 2 bR EPnefidiitd 8 fnamificniride SRR (RS shdwa t he BAR

file contain manufacturer- specific part nunbers or other useful
identifiers for whdtpredyegsdhedarest crnpisar ystem: The target compyder system prdgr ig st ai n

CuSt OMer - SPec 1 o AR LR SHENa A oBFing SRR re {@3lped into PPONE

nunber . ow ng the creatio e i n nodul e 330,
a syst em dest¥ i ptooversion prograneinamedule §2¢; rha teuputet netwetl ged 3@odule H ) stapm

descriptor record, .in.the preferred enbodi nment, is a
corrputer-readablbeeofﬁyewme@ﬂm?‘gmag}éecaﬁ ptive of the hardware and 30

sof tware conmponents to be included with the target conputer system In a
preferred The conversion program converts the target computer system order to a record

useful for the manufacturing process. More specifically, the conversion program
converts the computer order first into a record called a BAR file at module 330.

20  Preferably, the BAR file contains a unique identifier which identifies the specific
target computer system being manufactured. The BAR file also contains a detailed
listing of components, which may include both hardware and software, to be included
with the target system. Further, it is desired that the BAR file contain manufacturer-
specific part numbers or other useful identifiers for each component. Finally, the

25 BAR file may contain customer-specific information such as name, address, and

phone number,

Following the creation of the BAR file in module 330, a system descriptor
record is created at module 340. A system descriptor record, in the preferred
embodiment, is a computer-readable file which is descriptive of the hardware and

30  software components to be included with the target computer system. In a preferred



-10- enbodi nent, the system descriptor record contains a |list of

conponents of the target systemin a format including hardware tags,
software tags, information tags, and comments. A hardware tag
identifies to sequencing program 204 thgap _information foll owi ng the

tag relates to a hardware conponent. Simlarly, the software tag 5
identifies information following the tag as being related to a software
conponent . The i fosryg{g;lidon tag i ndicates that general infornation is

to fol | ow, CormEntedinnf, eSCHRIPrTEord ¢optaing g listefieamponents afsheitarestuded | nt o

the system descgyjseinh a tmaf il KArdiFase t Rolplele : ing program
204. It is desi ryled that the systééﬁn}}fdescir1 sbsfog}vaﬂfggg’r'@g%’g%ﬁ&gg%ﬁ; text file

whi ch i's human- ¢oszmeuts & kadvasasy idedifigntbecqieaing prégah 204 thitlisfornifion

advant ageousl y | fqQr e t noubl eshooti ng angd maj nt enance of the

i nstal | ation %HIO&ﬁg‘eﬁ%ﬁeﬁ%mparﬂuc Y compongpk IS"B‘g“lé{ﬁb‘F @%‘i‘"&feé’ég that the

syst em descr§ pt jdentifies DG folld¥ing the tag asbinglréisibd Rfa sHvAL Eodybaliti T ers that
e, In

correspond to a_uni que set of tokens, Tor exanple, a sinple
exanmpl e, the syEtedpiomeation tagtindicates that generahinformation isge followp Eommentsriboms..

= 3B sh t t der 350..a 15
Corvespona: g SHEVY RIS ERAE IR B i 0, SR« ccor

QO

370.  Tar gighoredbypisieenciay slogin@04leR isHalired €iat Bk S5tk RsoMpER re@brd@e CONPUL €T
famly, in this gl_[slutratlon famly "X'. Also included in target
conput er syst ent G¥dHs Vaighisumap-radable and easy ouadesstandy Swehafilgr e conponent s

| ncl udi ng ajPeniduatlRblsly BoAsRPy trofbl Ao fEdd tnin:Becde the ingtal BN £ O7 - BAR

file 360 results fromrunning target compu syst t hr ough
a conver si on pradteatingmockspiltwiticbeiappreajated that #2Qysdm Fdscripter r&ard dBARbBEI | e 360

contains a unique.ldentifier for the specific farget.co ter systemwthin
famly X qa'“%/kﬁ $W8“ griifieis hat ?P&%&&@‘%W%%ﬁ?%&‘ﬁ%g?% PR c part
nunbers for eacdsigpleeknple, the srsﬁ&ﬂ@é@&%r&ecbfd&ﬁ@dze laMistt o @art AfrElREs, CONput er

systemorder. Further, BAR file 360 contains an identifier indicating
the quantity desireqd. ach conmponent as well as a 2 text description of

f
each conponent to b ’C‘)‘FF& WS BBl faget eomputsr ysteryordsy 35G; &y Syst em
90 uses BARy§i |c%rr33§@n&i§% smﬂ&zsﬁyﬁaﬁ%ﬁe%ﬁ&mé@%m{ &SQiptbr Fet8rd 370,

As illustrated, thé system descriptor recor al so"contail ns the uni que

i dentifier for Target aquepuier systarmerdes3S¢ ennpainsdhe namps pbmeomiputer farilaiin kjs X.
Moreover, the ilhtlsﬁrggioﬁ-%' %gﬁg‘éﬁ“.sﬁsb RlcRfded ﬁ?%%e‘r?aﬁxgp‘r%feggyfl{; d,{}&r"i?@’%:r@%éeat e tags,

here indicating processor, and” noni afe all
har dwar e, r at heaxempiary haciivamaomporentsfroluding & Pentium® processor, a hard drive, and a

monitor. BAR file 360 results from running target computer system order 350

20 through a conversion program as depicted in module 320 of Figure 3A. BAR file 360
contains a unique identifier for the specific target computer system within family X,
BAR file 360 also includes the manufacturer-specific part numbers for each of the
components listed in the target computer system order. Further, BAR file 360
contains an identifier indicating the quantity desired of each component as well as a
25  text description of each component to be included on the target computer system.

System 90 uses BAR File 360 to create system descriptor record 370.

As illustrated, the system descriptor record 370 also contains the unique
identifier for the specific target computer system within family X. Moreover, the
system descriptor record 370 contains appropriate tags, here indicating that the

30  processor, hard drive and monitor are all hardware, rather than software, components.



The system descriptor record 370 describes those conmponents in a text

descri ption. Additionally, the exenpl ative system descriptor record
370 contains a software tag i ndicating that certain software should
be installed or tested on the target conpytier . system belonging to

famly X. For exanple, the software tag mght indicate that a 5 certain
operating system appropriate for the Pentiunferr] processor always be
install ed onto the hard drive of the target conputer system bel ongi ng
to famly X In Figure 4, the preferred general nethod for
sequenci ng sof ﬁhesyetemmsiombioatemd 370 descnbamloie%&xbd?ﬂn@ ISt U&cedgtfonl OV L. I
nodul e 400, ni c den ier of the targ nput er systemis
gener at ed for gﬂ 1?““ Wﬁ%f‘%ﬁrsyﬁt%@W]&t%ecorﬁlohentammﬁwmﬁagl0
depicted in Fi m Kk C system 140

i wacoa Pl 6h e iRy R B Reo BTGt i

provi des the nique | ent| ier

functions as asystmwongxngmdhmxlym&or exampleSthelsbRRaiensh gl ﬁ&dﬁte&&ﬂaof step
maker 140. Al ter "lat | vehgf‘5 he epbodi nt of i gure 2, the unique
i Wﬁﬁﬂ .

i dentifier Ps § éBEf°Prfﬁ%f°"s ¢ Blentibmn grogesers abwayhydnstalled
the target Conﬁﬂbﬁ{elﬁbﬂﬁfrﬁ%ﬂﬁéjﬁf ei&n@ﬁféﬂy&@gbﬁlo&%ﬁo familyX. . l n modul e 410,

a systemdescriptor record corresponding’to t i's
| ocated. In the enbodi nent of Figure 1, either network connectlon 110 or

net wor k conndBtigyre 4 8% preferced @snerdh methed for seqersing isqaﬁwﬂre ingdltien |1 n the

enbodi nent of : etwork.c cti.on he system

descri pt or recgé‘%gsr@ﬁgtﬁ%sdm%fo O?n?%ég‘de&la’ntge%%“gtl eﬂgg f@ﬁfa’c?e{scrl pt or

record is provmiﬂ;ﬂndr@quisgmiralf@ for thetaga &Q@uteﬂs?stéthSQQndaeEh@bﬂiﬂeﬂt

enbodi nment , IH %pl %dH?CI n rogramresides on step maker conputer system
t

140 while i fPiftiBa At stapRakersqavEr Higep A et e & des upon
file ser Mﬁ&ue%@%uﬁéftgge{h%@&{ 18 EATRIAPAnUBHLS altAciER tolld) Gitd ON W th
dat abase 100 ( of Figures 2) to sequence so?tvvare I nstallation

and testing st eqencing ptograge204 of step m@kmMﬁ. ekltespévebnimtbe)em@m@ntdfe sof t war e
installation apd tesfing St. riate f t he r | ar target
conput er syst eﬁ%ggﬁ,eg élgaﬁgﬁeég%?lﬁgggﬂgﬁﬁt %rprf%ptgﬁ;qgﬁqugp °mb$décf§8es out put

files as depi ctheearidd corslitdr 8ysfedlorder is received. In the enbodi nent depi cted
in Figure 1, the output files are preferably witten to step disk 150
(see Figur Those fil es | cl ude tep file,

ﬁ in i aelg te fi I g’F Pﬁ){) d
(2) a Soterld. bat 1 ipdwapisidagystem desiripios ecou)comeeppnding o e PR idehifier
Etlast.txt, anglédiedamh tBemboliimdnkdf Higurél, elther htwoikTofiReidn 2 ortreevosit ep fil €
be an ASCI| text file including a |ist of
connection 195 locates the system descriptor record. In the embodiment of Figure 2,
network connection 195 locates the system descriptor record. In module 420, the
located system descriptor record is provided to sequencing program 204. In the
20  Figure 1 embodiment, the sequencing program resides on step maker computer system
140 while in the Figure 2 embodiment, the sequencing program resides upon file
server 202. Sequencing program 204 works in conjunction with database 100 (of
Figures 1 and 2) to sequence software installation and testing steps for target
computer system 160. Once the software installation and testing steps appropriate for
25  the particular target computer system are sequenced, sequencing program 204

produces output files as depicted in module 430,

In the embodiment depicted in Figure 1, the output files are preferably written
to step disk 150 (see Figure 1) in .six separate files. Those files include (1) a step file,
(2) a Setenv.bat file, (3) a Qt.txt file, (4) an Et.txt file, (5) an Etlast.txt, and (6) an
30 Ftixtfile. Itis desired that the step file be an ASCII text file including a list of



-12- appropriate command |ines for executing the software
Installation and testing steps for the target conputer system being
ordered. In a preferred enbodinment, the step file al so incl udes
commands which may be | ooped. More specifhically, the step file allows
commands to be repeated for a defined nunber or iterations or for a defined
| engt h of 5 time. Such a format advantageously allows for software
installation or testing steps to be repeated in a cal cul at ed,
predet erm ned manner. The Setenv.bat file preferably sets

envi ronnent vaippRiphes codindnh EnésIbRbcuGin stem. 1t w Ll be appreciated
that in a node of operati on, on%wtsﬁ{évaa@%?’éa’gﬁﬁ{’?ﬁge%g‘{?env. bat
file are neces®afagetepmputer systemibpisg atderadi bin pefelrddesdbbdishent REstP R i1 e and
t he Setenv. bat_;f]: Ll t.ext script ., 10 files containing a |ist of
appropri ate coarlrér(;al{rll‘gu‘fé’|£ ﬁoesi; ggsfw}é@i@ﬁ’f ‘?’l‘ﬁgﬂeﬂel‘@miﬁ%{ly,m sgpdileallows  t esting
steps for the doamgadstcboRpdated forvesdefRBd nhi®erQ il xt, and
Ft . txt files are preferably al In ASeClSI lt% e{)'t&nsﬁ{oiééﬁ%‘lgﬁ%lgl |?1f:; a list

of appr opr it BHmth#ormat advantageously allgwsdorssoftvira instalistion of estiap stepsitst al | at i on
and testing SRS : t.er sys in th I ck Test
(Q), Extended Tés %t?& '(“EF??M%%@#S@%"W% f"gg%‘}‘?“"é’ﬁbﬁlwfﬁ%‘fagh‘%‘? 15

(Ft) phases ofenmonnfeatatisbiesoh thehgrgét @6@pitecrGRIRML B WilbdeSdpBfitiated that in a ~In
t he enbodi nent % gl ure 2, on the other hand, output files are not witten
to a step di sKN¥EO %F%PE‘P%Gmyﬁhqﬁt@lﬁlemldm%Qwé?dt,ﬁlsh@nmwfmfi | es reside

upon file serVgdallation and 2ng0 "rhIf» §J&g§§%x &l S%t?%\é?agﬂ%g% ASEY 1@ Erptsed to

direct the_execution of the so on—and/or- testing
st eps uponl@ arfgestcontaining e st of guprapniate @Gmmailines for executingRhafnstatlafondapi ct s a

detai |l ed ti f 1 ti f ' 204
dopi ot ed i n° FIoUREERs o bl FrRRitrGyucao e Gl Bk Pisses mile, coor d

cor r espondi ng file akepreferably AVABCR kext ek Sdhkaldifl 4 Bst B DptiRsle ERnSRAURRCI NY
program 204. I.n nmodul e 510, a conponent descriptor is read fromthe

syst em descri gPorequERg g software instatiation and tqstingstaps fu dhrtigetopmplég systeres a-
respective co I fthe.target nput er
Syarem | CCRERRk TRRIQH I B et e 050 R ER B

descri pt orlsr edBy ghasesof manufagturdief the target domptitetsyhtesnr | processor in nodul e 370
I's an exanpl e conponent descriptor. In nodule 520, sequenci ng program

204 instanti ates a | ;s ofe-derived, ,objects,corr ondi ) to the
plurality of conpolrrllreﬁrllﬁ oé&%rétroég cozr‘rﬁmh&p{hgﬁéaf’g'rﬂ“é’ggégﬁﬂe?#g“ﬁ%ferred 30
ferrbodi ment, t hossemiisk ag depiandal it Figaredl, dnsicadthé Gutfiit Giles rdsidk apdrEilé RRvef Obt ai ned
rom

202 or file server 190, where they are used to direct the execution of the software

installation and/or testing steps upon target computer system 160.

20 Figure 5 depicts a more detailed schematic of the operation of sequencing
program 204 depicted in Figures 1 and 2. In module 500, a system descriptor record
corresponding to target computer system 160 is provided to sequencing program 204. .
In module 510, a component descriptor is read from the system descriptor record.
Each component descriptor describes a respective component, hardware or software,

25  ofthe target computer system.

Tuming to Figure 3B, the line of the system descriptor record including the
Pentium® processor in module 370 is an example component descriptor. In module
520, sequencing program 204 instantiates a plurality of derived objects corresponding
to the plurality of components of target computer system 160. In the preferred

30  embodiment, those derived objects are used to store information (obtained from



- 13- dat abase 100) about software installation and testing steps
that need to be run on target conputer system 160. In nodul e 550,
software installation and testing steps associ ated the respective
conponents of target conputer system 160 are retrieved from dat abase
100 and stored in the appropriate deriveﬁ object. In the enbodinent of 5
Figure 1, the steps are retrieved via network connection 110 while in the
Figure 2 enbodi ment, the steps may be retrieved directly fromfile

server 202. To describe how t he steps are retrieved from dat abase 100
in the preferr nbodi nen equil.res a .description of the preferred
construction o?glfﬁaé? P@;%@B{isgéwgre.mstaﬁatmn and testing sfepq fhes ngeddmBYBINAe desi gn of
dat abase 100. Rakdbassiud ofteaPRRC LahSRIc0, sof G FREARIA bndRlhEeE:

installation and/or testing steps, in a predetermned order, "W
fam |ies of cosfaeiated thy saspastive cPmpereats of dmttxbmpetedYfem d6Caafdtdavedd t 0

associ at e 0 f ter systens with famlies ,of ut er
systens. Still fo ﬁlr g&r}?%oganﬁ Sto%gtl @53@’%%’6‘%5%‘6\3&?&9@3?‘%‘? ?‘&frdgnelnﬁ&hrgl | ati on
and/ or t est isng Figuels theistchs #ORBIRAGIViSnebhork connecti®f TRIVEIe it M FRAFe2 15

Dat abase 100 is preferably a rel ati onal database. Database 100 contains

several tabl esempediment he deps may bevetrievest dirsetlydftam filoIserver@p2.cFadeseribg t he
i ati | . e t ab . t ai
S ep t abl o 10210 neTERS EREIBERYE databace 100 iy e prefer R RRARd BROR B 00

tabl e 108, Sys@desetiptioaldf the pleRerredthstaRtipSifaknt Hakdage, 1 14. In 20 the
preferred enbodi nent, each table contains a list of attributes, the

'abl e 102 cont ai no. HEUE) B TorOHiRrof Spbi 0L AR AN SRSy st eps bei ng

shared anong didduercesdf s6BrROMSMaBoP4ndAr tes 5,85 a hraddtdrin®ed odder, WhE
preferred construction, Step table 102 has attributes including
Stepl D, Phase, fagiligs of mut@wstewgmaﬂaW@@l%wnﬁm waEssPeideance. Stepl D

is a unique id L5 ' - NSl -ation or
testing step. gﬁﬁ’aé%lklggéqcg%ﬁ@@%r?{:‘ﬁ%pfﬁ%ggs 8’;36%&9“‘%9;3’%@%1‘68 adé}t ur ek’t he step is
t 0 be execut eddathtmse Hi0angotietes dohtarae installativniand/exyesting kteysavith components of

computer systems,

15 Database 100 is preferably a relational database, Database 100 contains
several tables, each containing attributes suitable for creating the associations

mentioned above.

Database 100 contains Step table 102, SysFamily table 104, Sys Step Seq
table 106, Component table 108, Sys_Comp table 112, and Comp_Step table 114. In
20  the preferred embodiment, each table contains a list of attributes, the underlined

attributes serving as a primary key.

Step table 102 contains a set of software installation and testing steps being
shared among different components of all computer families. In the preferred
construction, Step table 102 has attributes including StepID, Phase, Name, Cmd,

25 CmdType, AfterCode, and MaxInstance. StepID is a unique identification number for
each software installation or testing step. Phase designates which phase of
manufacture the step is to be executed. For example, Phase is an integer chosen to
correspond to four phases of computer system manufacturing consisting of: (1) Quick
Test, (2) Extended Testl, (3) Extended Test2, and (4) Final Test. Name is a string



correépond to four phases of conputer system manufacturing consisting of:

(1) Quick Test, (2) Extended Testl, (3) Extended Test2, and (4) Final
Test. Nane is a string

-14- assigning a name which is descriptive.of the step. Crd is a
string assigning an execut abl e comkfimd |ine for perform ng the
software installation or testing step upon target system 160

(depicted in Figures 1 and 2). AfterCode is an identifier which

determnes if a ot -l fter .the software .installation or -
testing step is %ngoa{anfrélgut eg.lé%ééﬁﬁgﬁie%ﬁ%eselpsc 15 {EHRE 3SHIBPIERR ch
i ndi cates the maxécotableicominend livie for performirlg theBwhre HREILER: of teditng TOp vpbt -

' conmponent™ which is

Finally, CasslD identifjes a.certain type of

associ ated wit h%’ﬁ& DTS L@r(éepﬂ%‘%‘ﬂ%ma&eﬁﬁﬁn@)- A8erCodgyis 9n wlentifier which
SysFanmi |y tabl e diodnih&lany hdiof bR G heb TV bl an
I dentification int egler specified in ea%??h%u@%sogﬁg?%fsgkﬂ%q%é nL%\c%ﬂéehlsl n the
SysFamily 1035 t gkdcated.sMaxlgstarica i an dtentifick whitd indivaten 8 EnaRimubhiamibands v.

SysSt epSeq t abl 211(}0% 1S % relational_ table which contains relations between
Step table 102 And S HCISiEP Mg Fangl ’§5§§§1€?51§§é%?‘te§b‘?§fpf@§ i ncl udes a
fam Iy i dedthpdnemaitichls hsBdcRBRIwitRBCIohinaS 1isthntatidn d; Rk sID.for a
particular famly of conputer Wlsyst eoms flrsglm Sc{‘/lsd gﬁ%&/@abl e 104), a
step identification integer specified in attribute 15 Stepl D (from Step

tabl e 102) identi fyi HsFamilytable 104 identifes eaglt familz pEcomppieosysiems avithen t hat
famly, and a sgghens femer k18 : u k| . .cont ai ned
within - the attrﬁ%%@%gmgﬁam&rgggs@sg% & cgl%ﬁér)@ e%@?%rxnﬂ d order in
whi ch steps 10 tabledssstdngidendifying the aarpedftthectalily. fami |y are to be run. Test
engi neers assign the sequence nunbers, unique w thin each phase of

parti cul ar target sy Stanrror ane 108 et e e Ao e
assi gni ng sequestp tableT02 ard BRFarkiy i€ t04. Sys Step Seq table 106QRIRRE Afantigbl € 108
contains all pos {l}#ﬁle,cqrrponents that are _inclu Wi t hin conputer

s that | ded .
syst ems bei ng 1eaten 1atgser speciticd in atigbyie Sysip dora particular famidy ef compptes/

aes gns 8 25 - PR (il SEeRaly LBk 109, EAGNGRMANA Hor [HRIAE ML ces
the type of 18onfispéhifrom Step talfle 162) jdetuifiyuig d partieylarGB-oR&Avpscppropiate for that
fsgrsn Icg np table }a}nzﬂyi ahd% sgc%el?‘c}ein% Ir. tl'ﬁep sle?lue%(gcnrgu%bgli' irs] %re%eer'al\b’?}'E (i:o?l Sneg gv&t}lx\ﬁe na
the attribute SeqNum which represents a predetermined order in which steps
associated with a particular family are to be run. Test engineers assign the sequence
mumbers, unique within each phase of manufacture, in an order chosen to be the most
20  effective for a particular target system. It will be appreciated that other ways of

assigning sequence numbers may be used.

Component table 108 contain.;s all possible components that are included
within computer systems being manﬁfactured. Attributes of this table are preferably
CompID which assigns an identifier to each component, NameDesc which assigns a

25  string name to each coxﬁponent, and ClassId which references the type of component
'(e.&., hard drive, CD-ROM drive),

Sys_Comp table 112 is a relational table containing relations between a family
of computer systems and a set of components that can be included in that family. The

attributes of Sys_Comp table 112 include a computer family identification integer



of corfputer systens and a set of conponents that can be included in that

famly. The attributes of Sys_Conp table 112 include a conputer
famly identification integer

- 15- specified in attribute SysID (from SysFam |y table 104) and a
conponent identification integer spBeified in attribute ConplD (from
Conmponent table 108). ConmpStep table 114 is a rel ational

tabl e containing relations between a conponent and a set of software

installation and testing steps a Pr opriate for that 5 conponent. The

attributes of CoiPpeiigddp aitrtteSysH(fomc3yskpmily tableni98)rad @ componenti dent i fi cati on
I nt I fi | - B A C t tabl d
st on i donti t1 el e, Rutpul T AR Chrad e BHEH 51 e

table 102). The exanpl e target conputer systemdepicted in
Figure 3B will be usd&®nipoStep table 114 isastlatmha tablevonthining bdationshetwéene dat abase
design is utilized to retrieve softwar 0 installation gnd_testing steps.
The gonput er farﬁwof‘%?ﬁdiafsf:%‘&s‘i’fﬁ” ms‘g{?i"?’é‘fﬂdé"éé‘lﬁrﬁteﬁf @Pmpgate for org P

i dentifying fam dohpdndn? PRIBABIEREHE CoInb St i1 idd1a0h EaRRAaRI ng to fam |y X
in SysFam 'Iy%%b‘le_lm. Ccfrrponefr)ff tptalﬁole 168 I's used to check if the
conponent s of t hidentificationtird¢eggespeciBerdio attribute,Cormpl® (fram Sempanent kablet I8 pad
conput er system order, ar.e legal. |n.other . S, ail enci ng
program and dat a%%?éd@pmﬁgeﬁe’f”?‘ﬂgedd?8%8@?5&9@@81 %?Rq\glbel?? " noni tor,
and software contained in the systemdescriptor record of Figure 3B have
correspondi ng entri eghaethoplutigatRonpiterGystéth depivted i Pigare 8B edll bgus€dtopl D i n
Conmponent table 108. | f a conmponent .is not .| egal (ei_.e i f a conponent
in the system de’i]&?qaf?tha?"meab°"e’9"é'€{9rdﬁtaﬁ’a§°ﬁ’f’é’£“tsd‘rtﬂ‘ %%H'“} ¢ e¥BBnent tabl e
108), an erref fihaghaisn bl 1866y stdddC The computey AR RIchtHRE @ tHelsgstérd daschigtbat | onal
tabl e whi ch contai ns mappi ngs fromthe fo . Commponent table 108 and the
SysFamily tabl e reeotd idehteyisy Samdly pisassotiated with the SysID eesrespondiag tol frmilpX in egal

el onging. 1o § anPpamy HEL4 (Rineael el e ihent e, oo ¢

all the C OERe RhRiphteOdysthi Gisfe@indBd tapyidomputarsgstént grkr. ard lagaht Inesthenor ds,
t he sequenci ng program . and dat abaa;% deternmine .if the processor, hard
drive, ronitor, WPHAs hersequsncingRspgram andydaabase deferpine 16he PROFESYLIAIE SWEr r ecor d

Iolt Figure 3B& ayﬁoﬁﬁirzﬁ& NQnthiAbdin tRstid distiptor record oB¥iguledBhat@bl e 112.
a conponent is not legal (i.e. If a conponent” in the system
descri ptor recorermesppndiog entries and ¢omdspending iatepers specified byrGompH2 inderypnegent o
famly X), an table 108."184 cgnllp%ﬁenit i n%?fega? fll:e. if a component in the system descriptor
record is not contained in Component table 108), an error flag is raised. The
Sys_Comp table 112 is a relational table which contains mappings from the
20  Component table 108 and the SysFamily table 104, The Sys_Comp table 112
contains all the legal components which may be included on a target computer system
belonging to family X. Thus, the Sys_Comp table 112 may be used to check if all the
components of the target system are legal. In other words, the sequencing program
and database determine if the processor, hard drive, monitor, and software contained
25 inthe system descriptor record of Figure 3B have corresponding relations in the
Sys_Comp table 112. If a component is not legal (i.e. if a component in the system
descriptor record may not be included on a target system belonging to family X), an

error flag is raised.

In the relational Sys_Step_Seq table 106 resides mappings from Step table 102
30  and SysFamily table-104. The Sys_Step_Seq table 106 contains all the software



In the relational SysStepSeq table 106 resides mappings from Step table 102
30 and SysFam |y table 104. The Sys Step_Seq table 106 contains all the
sof t war e -16-
installation and testing steps which may legally be run on target conputer
syst ens bel onging to famly X Furthernore, it is in this Sys
Step_Seq table 106 that sequence and phase nunbers are associ ated

wi th each software installation and testing step. Those sequence and
phase numbers r dpstélation anditesting tapewhioh they legallyeiretonire@tSomputer spsfeaisl d be run
for a particul ar

am | f.C ut.er systeps,. Therefore, the
Sys_Step_Seq tabl?eionﬁ%)(%fgﬂi%ggg CTRALE: i3 Inghis Sy Step 1564 sbledfGithatn fami 1y X

target CoNRyhedte MY PhAROBunfbirs YR -
representing a 4 epr eget erm nresd oarES g@@%%@ﬁoﬁﬂ% S e%gog%%%g%e
execut ed. step. Those sqwencEamiphBie@pmberbtepredchtithi properiotdepiniwhivhistepabl e whi ch

contai ns mappin from1l th ane tabl e 108 d the Step table 102.
The Conp Step’ t g%?‘gdﬁiﬂmg%ﬁtpﬁ‘i%ﬁlggr%&y o?%pggﬁymafﬂggx{o% et | on and
testing steps toSy3estép)Bed table 106RoMEIAELBRIRAB of éps © Wl éh family X targ@@ni tor, and
software of the target conputer system To retrieve software
install ation an&%@tﬁge@!@p@ﬂa&@ﬁ@@a@mmmmpm representing@spective
TP oper ati on dreitREHEELors W B 5% R AR "5 B abl e 114 to |
obtain an internediate set listing steps to be run on the conponents
of target conputer s\btEomp_Step tableAQ4 is a relational table whicH bentgirgintappipgsrfatim on
results in alis f steps e run_on th cessor, hard . drive,
moni t or, andlioftk’ﬁ\g?'@pqni“g Efolloﬁa‘fdﬁ'ge%%ia@ﬁeieggg?&B‘f‘&r‘s’t‘ﬁpé‘g’ﬁﬁld“a%‘m’ﬁ ed in
Figure 20  3B. fé@finakstalifontah®teitih 3EEY toBE rdn'Fer t@fsﬁo&%m&aah@e, 112 and the
Conp Step table ] 114 is then jorned with the Sys Step_Seq table 106
whi ch cont ai ns an¢nitonandsoliyere phthe target comfpatef $ygted. The result of this join
operation includes sequencing information in the form of sequence
nunbers and phase nukgé , 3 hdaSki i AEh within a
particul ar phase. Thgﬁ,é&zﬁ?&&r}gg&t ab gﬁ%o#g%g@{%§%§%%%ﬁ@a {Iﬁe e112, 25 Comp
Step table 114, respecti®y sonfoagmts3ebe inclbded ohaiB: toriget|spistent fnzolugsperfpmingtagoinof t war e

installation,and testing, s§e a l, as.sequengi ng..i rmation in the
f or m of 15 se°<i’ff§ﬁ °"§’hea§?/&h&§°§%’s*ﬁh\m1&a§‘§ Pﬁ%i%ﬁé’t-%ﬂf g@ﬁ@i‘%‘? rgﬁ"%‘?t”msof t war e
upon target conptemiediate set listgStepsiobePun on the components of target computer system

160.

The join operation results in a list of steps to be run on the processor, hard

drive, monitor, and software listed in the system descriptor record depicfed in Figure

20 3B. The result of the joinder of the Sys_Comp table 112 and the Comp_Step table
114 is then joined with the Sys_Step_Seq table 106 which contains all the steps for
family X. The result of this join operation includes sequencing information in the
form of sequence numbers and phase numbers, the sequence numbers being unique
within a particular phase. Thus, a three-table join of Sys_Comp table 112,

25 Comp Steptable 114, and Sys_Step_Seq table 106 yields the appropriate software
installation and testing steps as well as sequencing information in the form of
sequence and phase numbers to install and/or test software upon target computer

system 160.



-17- If the result of the first join operation (the join of
Sys Conp table 112 and Conp Step table 114) is an enpty set, an
error condition is be raised, for an enpty set signals that a
conponent to be included on the target system does.not belong in the

famly listed on the system descriptor reed7é¢. An exanple of this is
illustrative. 5 Consi der that a system descriptor record correctly

i ndicates that a target conputer system belongs to famly Y. Assune,
however, that syste ' I : s I rectly J.ndi.cates that a
hard drive (hard dr%g’%%%ﬁ%g’ftgéng’irs Sﬂé’ﬁ‘f“y“‘%%‘hf&FS%@Y&%WA&Wf"“gf‘ in fanily

X shoul d be i nclCookpdSteptableél4) sragemptyyst ®rarohéonbitiof is be riigud] foyan¥mplyisett hat
case, Conp_Step .tat?l 114 contai gs, ?s}t(fegs associated with hard drive Z. Sys
Conp 10 table 9883 PREONCHHD Biaftieed 98 dhedargat systam doss petibeloge ivtheThus,

j oi ni ng ConpSt egymity 1 , ] 12 es an enpty
set, for hard d?ai.n\llllghzsteiﬂs)ﬁ‘gﬂg?y Sziiew de\éérfpibéOﬁ%ﬁ%g%ﬁ%%@@%&@%éﬁ%&%ﬁ% amly Y
(instead, it5isCondider hiesanystarh debcniptorredoatookryctf)indidies that a targ@piapead from t he
above exanple, the pr ferrefd gﬁlagn of the dat abase advant agequsly

al | ows one to nBRETERHQAES 1] 14my: Y- Atsume bowexes thatsystemedesenigionrebdidi |y cont ai ns
only 15 conpo pd 1l : -an . , ferring
again to Figur eﬂg?&%%] g]rafc?%e&l%:ag%@qg‘sé@%gbggz b\’eg%lg{nﬁgrﬂgéon%r&%tes Stt%ngfo

be included in infemilpXgbtuldheshawded pthe edrget s)sroh widelnis émfaimilg Ypiodatam 204

pr epar es envi tonngnt variables for the targ conputer systemin
nodul e 560 by r &R &pgﬁtgp tablelm“s"??{“éﬁﬁeﬂfé’é%?f”ia B‘Ptgﬁ"é@tﬂr;‘:geé'n%iyse TR ing a

envi ronnent 1i | @bkqQNs &HRAMIEbAGonkRs h36kiAQ with AR FE s, johifCdpcbiegled on the
target system For exa[lgl e, t ensysterln de“gcriptor 3 r%g%r ‘degi cted in

Fi gure 3B is retatle IdhwithByseGomp tabled h2 producesdnl esptiussh fordhatdgigve Z is not a

cpu=pentiunt m ght be prepared.,corresponding.to,the pracessor. rqunar e
conponent %?poflﬁlé%é%{%ﬁwggg@}hf 3'38%}‘3% 5oty assocpa.te% Wn?’%mw_r}@h dul e
570 of Figure Sappakst fﬁﬂmlmahﬂo%’eﬁfnﬁre,eﬂaé preieaed gfoh\itte duabdseddvatdzesusiand 25
testing steps, retrieved by the three-table join described above, are

sequenced i n t hallows one togpakeieariaintha a targst system of pertainsfamili Aentaing oply i n

accordance 'tth%b%nén‘?ssa?;ﬁf?aljia}@fo?ﬁm 2 nunbers and phase nunbers to
provi de a step sedquence.” The sequenci g itself be acconpl i shed using
any one of many sorting algorithms well-known in the art. In

modul e 580, the seqRsferingpggintagFigure 3Gfterthe sieps essbeiated withthe vemponentstd 30
car | er the Outphituld e ulffyBls bRV ke ehleh e gt fleplies 150 (500
environment variables for the target computer system in module 560 by reading the
system descriptor record and creating a environment file corresponding to the
20  components to be included on the target system. For example, the system descriptor
record depicted in Figure 3B is read, and an environment variable such as “set
cpu=pentium” might be prepared corresponding to the processor hardware component

of the system descriptor record.

In module 570 of Figure 5, the plurality of retrieved software installation and
25 testing steps, retrieved by the three-table join described above, are sequenced in the
predetermined order. This sequencing is in accordance with the respective sequence
numbers and phase humbers to provide a step sequence. The sequencing itself be

accomplished using any one of many sorting algorithms well-known in the ast.

In module 580, the sequencing program 204 outputs files. As mentioned
30 earlier, the output files, are preferably written to step disk 150 (see Figure 1) in six



- 18- separate files in the enbodi nent depicted in Figure 1. Those
files include (1) a step file, (2) a Setenv bat file, (3) a Q.txt
file, (4) an Et.txt file, (5) an Etlast.txt, and (6) an Ft.txt file.
It is desired that the step file be an ASCl1 text file. In a preferred
enbodi ment, the step file also includes commands which may be | ooped. More
5 specifically, the step file allows commands to be repeated for a

defi ned nunber or iterations or for a defined Iength of tine. The
Setenv. bat fi| paeiediléshiethe Brbddandiea¥picted in Fighdh! GRLEHIQ i (H3s@EL Cconput er
system The ste‘% file contains the steps to be execut éa respectively
during the Qui Ele (Pdafetenwbpt file3)ar {3t fils €4) an EGix) file A5} amRilost. txt, and (6)Bost 2
(Etlast), and F Lo (s S na ture of the target conputer
10 system Inﬁf gﬁlg'nggscﬂe%g%}lag@gl%?pgﬂrgée?}Rg{:ﬁf‘aﬁgﬁ]&t ﬁ‘@rprf‘ﬁ’ﬁ thé out put

files are not embodiment,itlicisep filleals ifdheles EbnsanaswhiePingy Blobged Fvaty € 1.
| nst ead, the out pigt files reside upon file server 202 or file server

190, where ?hespeeififalyethegenfile allqyscammandsdo bodepsated & agefinedaumber or  5of t war e
installation a ' tar [

Turni ng again ?%a%ﬁlghﬁrfgga %hgﬁae@?pﬁr“?‘%wqﬁﬁaﬁ‘g%? %: g“ﬁ%@% g{r%ré%a?néat I ons may
be éLS nmade tmrrzlhlet' sitrathe tafgdOcomipater dyﬂ&haﬂi‘bﬁstiﬂ fge eomlo (;memépls )bdlg:f f:orrpl'\J/':) er
systens is created, . _one.na di abase accor di : re
s%eci fically, ?&?&‘ﬂmﬁfﬂe%b&%ﬁ\{e %&i%égéhgﬁeédeﬁgﬁfq Q-f'ﬁvﬁifte{‘%gn%/! fier in
Sysl D of SysFafidy/(siadk) smdFhl 2&%@ ggﬁg?otft{?e[nufa@tgﬁe of the tarB@ oAy Y 1S

assigned to the Nane attri but sFamly table 104. "A list of

sof t war e i i@t asyistemi. dmthe embudimentiof Kigiré Apngheaptieer handatlie ewtputdileSye 18t ep_Seq
table 106, thege.,2 t representin I,.C teps ed be rungs_and in
what predeter m%ﬁté?fotg a 3% ,a@%?)sodﬁﬁftﬁ‘im%gmgi'\é@%eago%ﬁﬁg‘?tqg?gfséf%up gnngi le. If the
new fam |y of sowep002dr fitd/ssivenPOSuREEeyScad B @ded to direct thd dXebitioh bf & Wi th an
existing famly, it is likely that entries for the existing famly in

Sys Step Seq t EfWereiptalisicn a5d tesking; step PO fArgst soroRuter YRS K0- f or t he new
famly. If any new steps need be created for the new famly of
conput er systens, tH@e§e; HhiRRSFighss Pand 2, AR Boldepishs @t maliieatidimayHe | arl y,
i f any new conponents acconpany the new fam |y of conputer systens,

t hose conpdfenmadetp databasratPOt Bordnstanem ifrpnewfamidy @@?mputer systeropigpresedp t abl e
' dat ed cd f f api
114 1s update oﬁe‘}na}ﬁﬁ&&gf%%&&o&eafb'a a&%gmggﬂf N1 ]g%ércfﬁl‘?:%lg’?me BWednt1yal

conputer systens W't e steps app ate software”instal |l ation
and testing. assigneddneptfemilyciderttifien ih $ydliD@f Syshhmilytablp d earids: raine &xdhe pr esent

i n the database hi.s.tabl e, 30 nee ot ) fied . table 112
i s updated so ?%{amélyllﬁag'?g%‘?%aﬁ’?]g%%aqm%ute°P§¥§%g¢¥etﬁﬁ§1e\ﬂéhgoﬁg5 be i ncl uded
on the new f anidfiwardbdtdliatdeh stePs irdQestind &R 3€added to Sys_Step_Seq table 106, these

20  steps representing which steps need be run, and in what predetermined order, upon the

new computer system family. If the new family of computer systems shares several
similarities with an existing family, itis likely that entries for the existing family in
Sys_Step_Seq table 106 may be modified to produce entries for the ﬂew family. If
any new steps need be created for the new family of computer systems, these steps are

25  added to Step table 102. Similarly, if any new components accompany the new
family of computer systems, those components are added to Component table 108.
Comp_Step table 114 is updated to associate each component of the new family of
computer systems with the steps appropriate for its software installation and testing.
If the new family uses only components already present in the database, this table

30  need not be modified. Sys Comp table 112 is updated so that a list of allowed

components which may be included on the new family would be in the database.



219- Particularly, one would need to associate the SysID of the new

conputer systemwth the Conpl D of each all owed conponent. Again,
this could may be done by copying and then nodi fying an existing
entry of an older famly of conputer syste It shall be

appreciated that in constructing a dat abas‘ggéccordi ng to the 5 preferred
enbodi nent, certain significant advantages are provided. In particular, the

nodul ar desi gn qj tgf ldat ab'ailﬁ a%vanta eotgséils al |lows for easy setup of

sof t war e ISR E e OB A A% égﬁs?f’gat% EpBIR o theway ompites yste®™ilonput er
systems. Addi 1 aBelhupID of cach sAOhd¥8BoreRs A Ahis QI EAL) bBhd APbcpipS or 2
particular famly of conputer systens or - or a parti cul-ar “tonponent
may be nodifi ed dndéispaddying of exstingenty of aveldes fimilytofitdnghiepsysttfs. and testing
st eps. Figure 7 depicts how a system descriptor record and a
step sequence nmay be | | ow.f or dul ar _nodif,ications in a
software installati orlltsgfri]l{:lb% E{e‘lgi%ggthaﬁngonm’&@%%&&‘:ﬁfd“bg%h‘?e I nventi on.
I'n nmodul e 6005 arefynsédambddiaent, (Hirtain siphifiofl advantages are pfoviRiad. a1 particulifpdel e 610,
the system descri‘{) r .record is nmodified using a system 15 descri ptor

record patch. |r® Prsimef the databascasivantapeoushyiaflewpfat ey seappbspii™are  al | owi ng
patches to be cr; : I el t £, rticul ar
Farily of B lor 81 Ban e Yol Bofifds SEUMLF s KA
instance, if a reaftwiradtstallation and testingistepsefir 4 martivulas family bfcompetetsystads af har d
drives for another for certain fag;'H!P ,Pf ) co ter, _systens on a
certain day, a Bg’f‘b BERReBeEGY g‘ﬁ efdndeaendentior Qraegse 1ns Bm
descriptor rgReor#sdeeiistdpsi Ng the hard drive to be substituted and make the
substitution in nodul e 6f0. In nmodul e 620, a step sequence is determ ned as
outlined above_. I n npdul e 630, the step sequence is nodified using a
step sequence patch. F }g,qre7deplctslhﬁ‘galgyséep'xéqiqswtqgﬁqggrgi%mtgpqulﬂegceﬁaafydﬁ i s

nodul ar, all ow FoTo o5 I £ get

Comput ¢ ayst emPraats dfit [ rdfel AR Frofware nsBIAE AAREDS)
particul ar conpqumeness.pufspant tath¢ mmention.i Ih ngodnie G0, a systemedesaripheedortids r un one

testing step efore r for certain,co nt. on certain day,
a patch may be fcéﬁaﬁgd}’bﬂ?@ﬂenab’%e ?%‘E?ngcﬂﬁta’f rlcg,or%s'mrgéﬁ'lggl%x&ﬁfgﬁtg s

contai ning tite SePiptorfeasrd pRitlllh thepréferdd@mbBidtintsit Qs patch is mdfidar, allowing
correspondi ngly change_ the executiqQn order in nodul e 640.

Attention will rfdirhesdo besreried forp wedbitiamsiFompuersypm-atisHerdasily ohar get
system 30 160-co§9{1t%5t9m£, BB foith bR cSHithal RS FéritaAl S nBthSaGiEC Ut €d UpON

target conputer syStem
wished to substitute one brand of hard drives for another for a certain family of

computer systems on a certain day, a patch may be formed which would modify all

20  system descriptor records containing the hard drive to be substituted and make the
substitution in module 610. In module 620, a step sequence is determined as outlined
above. In module 630, the step sequence is modified using a step sequence patch. In
the preferred embodiment, this patch is modular, allowing patches to be created for a
specific target computer system, a particular family of computer systems or for a

25  particular component. For instance, if a manufactﬁrer wished to run one testing step
before another for a certain component on a certain day, a patch may be formed which
would modify all step sequences containing the steps \;vhose order is to be modified
and correspondingly change the execution order in module 640,

Attention will now be tumed on executing the step sequence on target system
30  160. Software installation and testing steps are executed upon target computer system



- 20- 160 using a program which reads, interprets, and executes the
step sequence corresponding to the target conputer system In the
preferred enbodi nent, this programis called Runstep and is | ocated
on step disk 150 in the enbodi nent of -20Eigure-1 and on file server 202
I n the enbodi nent of Figure 2. 5 Figure 8 depicts a portion of
a step sequence contained in a step file before any sof twar e

installation a nmentioned earlier,

t he st ep“@géﬁé&h@%ﬁ&%&i@%@@@ﬁ% s xecﬁgf BF PPMYIEBE war e and/ or
for testing thecohus;ioddmgtothetartgetwmpiﬁérsyaf@emﬂmmkﬂémsod%ﬁﬁmmnﬁddl tionally,
the step sequence in_the step onmmands to be repeated for

a defined nurrbe?mﬁﬁml‘%‘érl%ﬁli‘ﬁlﬁ@l’ﬁrdlf Worated @érepﬁﬁlala%ntheéwge%maro i me.
Further, the st iy | 5&%{ by the Runste
program In theﬁ Elaﬁd ,°rf§ﬁ2%2§'8 are%?}rsnggg’?og%g%a)r/ate fields 8f t he

step sequence. Itens 810 are commands for testing target conputer
system 160. Fhe comFiguds8 deplcfsaportrohloﬂe$tepfstaqueamnmleqdlaaefomﬁlahefote@ﬂytest| ng

Govi chs. s, Carr e aiLRTenof REVHA e beve Lesn R AR g oA B R

swi tches such agep seQuenddIfdIRIRE bohirBantiOfor h@@hﬁgg&m@rélaad/oxtm&mngmeawaaonnent
I'tem 820 iS a remark which |s(ﬁ|§gnored t he Runstep program I'tem

810c is a commelQcprder target egmpier ¥stemo dyditionly  thevicp spaverdedn e BFRFIF ed
construction, t Qﬁwg Qﬁ?rgmandg %ang%fép%gtgd {or a def}neé Hﬁ&ﬁey&ﬁéeﬁﬁ?ﬂ%ﬁo%‘aéﬁéd the

starting polnt nstruc desi gnat es

the endi ng poi nkn@ﬁoﬂuhe)amrméfrmw&;ememaycmlxmmmks iigneted by the Bonstep conbi ned
20 with a field desrgnatl % the length of time to |tfet%%%e through t he
| oop. Here, f orprogram. Irgthesten file, masks ROR dreguesito separatg fieldy, pf th RePEINFI%En

thirtym nutes. ﬁéxﬁi‘@lﬁ%&%hﬁlﬁdsfortesnné?ﬁ&gm%pwerrghe:h%d o etag@er di ng to

nunber of iterations. In the preferred odi nent, the '"begin iterate
| oop' command i inglude, i sxaniple, Rooranad fortestingmempraendfar testing SM%@F&’PW/e l oop is

to be perforned, The ' ale.d ogn gmta@ Afy 25 the
| oopi ng com"randsQ' teﬂé?t& a°88$§§§1 isog‘slcgngeun ?%%ngﬂé ZachUnfil 4 As
tlhe Runst eplprogaaaef iRhddlseth ak he’ @pﬁpnaeﬂm&ﬁ@[ﬁnctﬂhﬁesﬁhmmmnmrlno@smlm _

pl aces tinestanp informatign into the step file va £0ous owi ng
easy troggq 0ds mesaark v %I&UP’%EGWWQRBF“%PW&%?&? 3%5’:%8? P%f?%?&\‘f on and
testing procesSyhich is looped by time. MR\ PréfertdSHRMECHAN, A ‘bigati@E 16dpe St ep
sequence of Figure 8 afpter the steps are 30 executed. As illustrated, the

Runst ep progr amnstrustion desighatesshenstantingtoint afa loem Thafepd ttime_loop’ instruction
designates the ending point of a loop. The ‘begin_time_loop’ instruction is combined

20  with a field designating the length of time to iterate through the loop. Here, for

example, command 810c is run for one hour and thirty minutes, Item 810disa

command which is looped according to number of iterations. In the preferred
embodiment, the ‘begin iterate_loop’ command instructs the Runstep program that an
jterative loop is to be performed. The ‘end_iterate_loop’ command signals the end of

25  the looping commands. Here, command 810d is run three times.

As the Runstep program executes the step sequence, the Runstep program
places timestamp information into the step file, advantageously allowing easy
troubleshooting and tracking of the software installation and testing process.

Figure 9 shows a portion of the step sequence of Figure 8 after the steps are
30 executed. As illustrated, the Runstep program inserts timestamp information into the



21 step sequence. Item 830 shows when the nenory test began, and

item 832 shows when that test ended. Item 834 shows when the | ast
iteration of the test began. Itens 836 and 838 show when the scsiH D
test began and ended, respectively. Item 840 confirms that the

iterative |loop was perforned three tines. Iii nally, itenms 842 and 5 844
show when the last iteration of the scsi CBlfest began and ended,
respectively. Inserting timestanp information adjacent to the conmand
whi ch was execUtedequence. ItetH 8UHBHEAHSE] the Rbih L hdd iR

troubl eshooting and tracking of the softmr%es{ﬁgax}’rgfts({’%me%?#gﬁsand testing
process. when that test efrjegy tem 83% showswwherttbe lastétmtioest tgaaebahn, fltems of t he

Runst ep program, ro Ois yun in a lLoop with a Runstep
batch file 870@’&@%@%&%‘? %g?“a %gglﬁme‘g gegap é%f{félg%gmtfsﬁ’eﬁ'tl‘@wplhé?‘@% step in a

step sequence mdﬁﬂﬁsimaemeﬁtaﬁti@qmg&ﬁhdp&&orbﬁdfh}b@tiHeQ”Finall , itenfs 382 &{geP sequence
into batch file 870. Batch file 870 is then run, execufing the step

up;)n ta&get %on%ﬁ@WQWt@MQG?ﬁmﬁleém@Desihegamhdmké%g@&;cﬁmgx.{ ﬁl is ;
returne he o ep _progr en reads
and interprets I%egmﬁté%eﬁ%gﬁ &ﬁnﬁl“é&g‘fa Jta?legy @ﬁ‘%epé%g‘gﬁﬂgﬁg@’ Was exccuted

Figure 11 showsdeanmgeasigaliavd fecefidienmrodbldsheotiffe aelttRpking faicaohwas i | | ustrat ed
ep.program first checks to see if a file nanmed Re

i n modul e 900, ’”t]é Runs}i

Run. bat dnitaliption and tesling procest file is created before any command is
executed froma step sequence and is renoved after successful

conpl etion of the ceEERNYshoiRhegdfsrteIpehiord How oPih 'iigﬁﬂf art. "inG@p €S tO the
Runst ep programin niggial e 900 teﬁg% th%el ést o‘ggm'rgn ébﬁ?@grrrun vvagtgﬁ not
successful | 0 congaran 849 is maisa keRwith b Runsteprbetch fleB 78 sRunstep programf868xecut i on

indication. If BHP] Qe X] an _operator Jis asked in ul e 904
whet her or rg%no L%E%mg"o S?e\gg?%&%%sseﬂléﬁnfaﬂd@ﬁg% ‘ioglgtap‘ﬂta bf)%‘ e85 shoul d
continue or wheahdustp stduence into batchfile 8700 Bafshefl€37D it Med makxétifnahd H&pn

t roubl eshootin hooses to 25 conti nue, . then control

. I f an ogerator ﬁ .
passes to execg’P%“_ RisaiRoEPeSEy iR @°~twi?:°nﬂﬂﬁ‘iglﬁm°§&tst_et’:icp’§_r°i"§fet“med_ _
reexecut ed. (T*Ho‘ﬁ:ﬁ@&ﬂdhtﬂl@fc}Rﬁst&ﬂﬁo&%%ﬂ%%hﬁﬁ&feﬁ&a&sfan@:ﬁft &5 theRe 0N 1S
afflrmatlvelﬁy ) chosen.) If ‘the troubl eshooting option 1s chosen, then
t r oubl eshoot3 nding of thestépmequsaceas is well known in the art.
I f ReRun.bat does not exist, then the Runstep program determ nes that the

30 dast command wapigh@TPLRHE Y nfoRd defiibd How Bftle REHeh Bloghah. PRI MOIUI €

in module 900, the Runstep program first checks to see if a file named Re_Run, bat
exists. A Re Run.bat file is created before any command is executed from a step
sequence and is removed after successful completion of the command. The existence
20  of Re_Run.bat indicates to the Runstep program in module 900 that the last command
run was not successfully completed. Thus Re_Run.bat functions as a start of execution
indication. If Re Run.bat does exist, an operator is asked in module 904 whether or
not the software installation and testing process should continue or whether the
operator prefers instead to perform troubleshooting. If an operator chooses to
25  continue, then control passes to execute module 928 where the Runstep.bat file is
reexecuted. (This condition is the default option if neither option is affirmatively
chosen.) If the troubleshooting option is chosen, then troubleshooting is performed as

is well known in the art.

If Re_Run.bat does not exist, then the Runstep program determines that the

30  last command was completed correctly, and control is passed to module 910, where a



-22- line of the step sequence, preferably contained in a step file,

Is read. The Runstep programreads the line and determnes if there is
a beginning or ending timestanp in nodul e 912. |If there is a beginning
or ending tinestanp, then the Runstep pjQgram -determ nes, in nodule

914, whether there is only a beginning tinmestanp for the line 5 that the

Runstep programis reading. |If there is only a beginning tinestanp, then

t he Runst ep program assunmes in npdule 916 that a software

i nstal | ation bre efdhe stepfequenss, preferablygontainedoin a gepfilefis read, HE RaAEPf i [ 1s in an

endi ng tinest ' sefiLl L in : -~ iRY :

ti mestanp, co f)a}r{‘kleé&(rag@? %%%Fe%%hﬁﬁi%ﬁﬁgké%%&gmmg or endm&ﬁﬁ . l!tqhere i

more than j usinodulb@il. Mfitheg id 4 begmhiappr dnding tikestimp) theh R Rubhep progest ep 10

programis readi ng, the nst e ogram determ_nes jn nodyl 06 whet her

there is detslawseanwgﬁﬁﬁi‘}a%h&ha%@ﬁ%ﬁ@yﬁae&m%%%mpfwfﬁg "t hen the

Runstep prQgr isiréhaiiR Al SRmb AenlRREN execut ed
? .m&éiﬂﬁ% program is Juf&efﬂg.og-ﬂ?ere%ggnl}Pgéggﬂqﬂélfg Elﬁjﬁe B

and control is returne nstep program
encount er s no Raagiépprogram aessureesdn ngdilé Psstha apoftwareninstallatorddr2esting step t hen t he

Runstep programfills in,the inning tinesta I n ul and 15
prepares to r #s sy St hﬁflmfl%@g}“iaﬁén gtglﬂt‘étagkpggmg@&g@%céﬁf%ﬁgngﬁﬁe Runst ep
programis  the endtifgfinBdamp, control is returned to BdI®oPel € 922, the Runstep program
determnes if the command to be run is stored on a local drive (the

step file controls_which drive in the systemis the | og}gl drive). The
| ocal drive may belf therejs morerthandyss p beginnisig timeptamp fog theine (et (e RUNSYER ot system
a 20 RANLdri g of ; . e withtdthdrd®@ command i s
not | ocat 208 ORYO 1s§{%§g§ﬁf(i)e€l§mt§ﬁ{9%@n{ﬁ{gﬁﬁgﬁgﬁ%ﬁl\gﬁ%t{o program assunes t hat
the test to béothabegisniopaidan emting timestampn Ifso,f thdndhesRunstep programabsimes on a

networ k. The Runs rogr,am det er m nes  i,n dul 9 her the
Runst ep progr WP@"?Q?G%%’S {hesh E@g’FWXF%’tﬁdﬁﬁggwg? ﬁﬁfeﬂ@efll&o %%quy%'?h'e

Runst ep progr meR&m@%g@a&é@m&m@dﬁg@mg@mmﬂgﬁmm@mmmmt to login
to the 25 network. Therefore a network, connection iseg&ge before

Runst ep. bat esheothedRunstepprogram fills inthe baginning Gmestappismednleddlindm 160 over
net wor k canRnect | : E MpTaplstots] rol is
passed toqﬁodé’%‘*@g‘gié%?’°§‘F%°‘ﬁ3%’é‘%°e°6‘hes%g‘%‘ggr am gis{&e??rggpgéﬁﬁlr%gged into

t he network t hédiRgnst ep program during nodul e 934, renoves commands
from Runstep.bat to login to the network, for an additional login 30 step

s upnecessary 1 g, e Ohs KORASE) bRl deRae itk W kethn &S e
"3 stored on a local drive (the step file controls which drive in the system is the local
| drive). The local drive may be, e.g., the step disk, a hard drive of the target system,a

20 RAM drive of the target system, or a network drive If the command is not located on

the local drive, then the Runstep program assumes that the test to be run is contained

on a file server somewhere on a network. The Runstep program determines in module

932 whether the Runstep program is already connected to that network. If not, the

Runstep program, in module 936, embeds a command into Runstep.bat to login to the
25  network. Therefore a network connection is made before Runstep.bat executes the

step on target computer system 160 over network connection 180.

Following module 936, control is passed to module 926. If the Runstep
program is already logged into the network the Runstep program, during module 934,
removes commands from Runstep.bat to login to the network, for an additional login

30  step is unnecessary if a network connection already exists. Control is then passed to



-23- nodul e 926. If the step to be run happens to be on step disk
150, the Runstep program need not log into the network. Thus, in
nodul e 924, the Runstep program renoves comands from Runstep. bat to
|l ogin to the network. Control is then passed .to nodul e 926. In nodul e
926, the Runstep program enbeds the propeR3eommand to 5 be run into
Runst ep-bat and into ReRun.bat. The command so enbedded is taken from

the step sequence I r.abl ntai,ned in the step file. I n nodule 928,
the step ey 58 e B2 o FH o Epens B sop Sl 00, e Rofeht e
successful 'y, Rerdgeita i3l nbt3og into the ridhoRk. €Thus lif mbiife $14E@e R Iprépx@g ut ed
successful ly, t%en t he ReRung. bat file is not “ %éél (eat ed r?él contr ol

transfers to fair¢meves eamapandofpan Rapstepbat to loginth the netavork: Qedtrolds trendpassed 10 900

so that another |] e fe I the step sequence. This pr Ss
conti nues t%}rrll? cﬁl iai [ ?Iflﬁ{é&geo 2t6mt/§$1§u?s§cgtp§g el“g’ﬁ&a"ﬁﬂp‘f’%?tc?rﬂ“gmé%gps are
conpl eted. 5 beruninto Rundtépbat sdéntolRe Runbt. e csnhRihd 36 enibddded is tdken t ar get
systemis tested and software is installed. In _the enbodi nent of

Figure 1, a sel &om BeseRseausnce pekpbipsontpiacd g he step file. dn module 128 HE&CBt ep di sk

150, but the maj:ofLd %}ﬁxﬁfg f N 15

net wor k connect ilégénxleél%eg% nni %uﬂ%t@.t{agé}}dr %’%{@F llfltFéaﬁg%rg{/ﬁ\ggf’ %éggg%{g%t ageousl y

el imnates |im WelkiednH therfep fsant éxgcitdisusdessfidiypthantheRé_Ruadatdile Snoppy di sks
such as step i sk 150Q. \ I n _the enpodi ment, of Fjgure 2,
the steps are rt‘fﬁleﬂegﬁ?ii(ﬂ‘?‘gﬁg%*f%tf’f@b‘@%?m Control WFtRmE%Wﬁ% ®on 180. A
f1 oppy di sk,jghengo {omlt atdises 1id2May beteddaRACHe Q@;lkéé hedcd) ORis phébessioBhtitiks Conput er
system 160. Such a system advantageously sinpli fles the Sof t var e

i nstal | ati on andntladithesgftyare instgllation and testing steps are cpmpiftadg once again to
Figures 1 and 2, arrow 210 depicts that results fromthe sof twar e

installation and tesgi') %%‘p‘?fdﬁe?g%%gﬂugﬁﬁmﬁfgﬁﬁ’ﬂg‘@ if edi& 28 ¥RLarel 90 Or to

file server 20 e resul whet her all the steps
were conpl et ed 2&installedchabedmbodimeatf Figuad 1, b ygles mofibef of tbshy may feirhn any) wer e

encountered. Loggi t he resul m.ght. i ncl ude. si ppl y sawkng or
witing a nodi fi%gacr&g(.ﬁrogﬁs&ﬁ%ﬁg lgiguﬁ%ﬁajf’f‘&é’%%egf ?ISW"%@omHBsgw?rﬂéb &X&cut i on
of the step 15e0ueResk coh@kctichS 80 RentSfpaektoby fle sérh@ 190 dvafitegetudls ti mest anped
by the Runstep program Such a system advant age,guslﬁ%{ al lows for inproved

t r oubl eshoot i ng ckimipatss limitations imppsed §y e §ivrase Fapag e Of IR HiskT 16R PP
disk 150.

In the embodiment of Figure 2, the steps are run from file server 190 over
network connection 180. A floppy disk, here boot disk 220, is needed only to boot
20  target computer system 160. Such a system advantageously simplifies the software

installation and testing process.

Turning once again to Figures 1 and 2, arrow 210 depicts that results from the
software installation and testing may be logged back to either file server 190 or to file
server 202. The results preferably include whether all the steps were completed

25  successfully and what types of failures (if any) were encountered. Logging the results
might include simply s;:wing or wﬁtiné a modified version of the step file following
the execution of the step séqucnce, for as discussed above, the step file is timestamped
by the Runstep program. Such a system advantageously allows for improved

troubleshooting capabilities during computer system manufacturing.



-24- Whi l e particul ar enbodi mrents of the present invention

have been shown and described, it will be obvious to those skilled in
the art that changes and nodifications may be nmade without departing
fromthis invention in its broader aspects and, - therefore, the appended

clainms are to enconpass within their scope all such changes 5 and

nodi fications as fall within the true spictpa-and scope of this invention.
- 25- VWHAT IS CLAIMED | S: 1 1. A met hod of software
installation for a conputer systemhaving a 2 plurality of conponents,
t he conputer system having an associ ated step sequence, the 3 step
sequence i ncludi ng a Pihile pariiduiar exhboslinegts, of €rplesatt éventioa hadibegn showi mest one
comand, 4 a step bejng associated wiith.a respective conpo t.
descriptor, a coff¥ B‘?ﬁ’t‘t“%lbe &@%tngé?s@Epﬂ%@ﬁﬂﬁg?%ﬂgﬁsaé’gpr“é’gg-’gétﬁn?/e
conponent of the GOFRYLEL withbs RPArtild om ﬁqi%éﬂﬁ%ﬁ@ﬁ%b&k Rgects ahd, _
accessing a conmmand wthin the step sequence; creating a file
i ncl udi ng a st ar tthepéforextbeappénded ¢lainks emtté encpmpa®s within their scops elt such ehgngdse
command; and 0 .~ . deleting.the file.includi .the start of
execution i ndiséataf‘%ﬁ‘°9\5ﬁ‘é%'°?srfé%ilo“ﬁ‘ﬁ’érhtge trye spuit and scope of this mvmﬁ% Snpl et es
execution; and 12 repeating the accessing, creating, executing
and deleting for the plurality of 13 st eps.



1 2. The method of claim1 further conprising: 2
determ ning whether the file including the start of execution indication is

3 present prior to accessing a conmand within the step
sequence; and 4 determning that an error-condition is present if
the file including the start of 5 execution indication is
present. 1 3. The nethod of28Faim 2 further conprising: 2
aski ng an operator whether the operator w shes to continue with the
software 3 installation when the error condition is
present; and 4 WHATIS CLAIMEDES: ng the command if the operator wi shes to
continue with the software 5 installation. 1 4,

The nethod qf claim2 furdiedd of RateShd G aski ng .an oper at or
whet her the operator wishes to trar?ge?ﬁégr?g{a%onaﬁ)ﬁ‘5’6‘&“@5?9’85{‘%%\3“%3

mode of opegat ipluralifyefioomprmerss, thercompnetisy st hdvingah 858€Thted S Ledhence, the
transferri ng to a trouhl elscpooti ng,.mode of operation if the Operator so
Wi shes. step sequence including a plurality of steps, each step including at least one coggnand, 1

3. A met Rod a 9fp Begl Ak Rted With Qkés?&li% Eneﬁh&gc?i’g@tr,gagco%ﬁrt gm having a2

plurality of conmponents, the conputer system havi (

(14

C oCi ated step
sequence, thAe decriptesicopespendingteerespectivedomppnantof the @bmpiteraistedt, @es, each step
i ncl udi ng af I&% dé%rrlnericlgmmnd, 4 a step being associated with a
respective conporen Pedte ptor, a conponent 5 descriptor corresSpondi ng
to a respecVive conpessiia dhmahEwitgithds@p seuakem the 6  nethod
conprising: 7 . readi ng. a command from'the step sequence; 8
searching f8r the cHAWRgfileinclydinga sthrt of axocution indiegtionprput er system 9

executing the co ) drive if the command is stored on the
Ve COMTARGSHE Gty

10 e conputer system 11 executing

t he command0fr om a dsletingghe fils inchiding dieRRAGS &x@cnidh irdicAtiGtwien tek6mmand

| ocal drive,of the corrputei system 1 6. The met hod of claim
completes execution; and

5 further i&rrpr i sing:
12 repeating the accessing, creating, executing and deleting for the plurality of

13 steps.
) 1 2, The method of claim 1 further comprising:
i 2 determining whether the file including the start of execution indication is
3 present prior to accessing a command within the step sequence; and
4 determining that an error condition is present if the file including the start of
5 execution indication is present.
1 3. The method of claim 2 further comprising:
2 asking an operator whether the operator wishes to continue with the software
3 installation when the error condition is present; and
4 executing the command if the operator wishes to continue with the software
5 installation.
1 4. The method of claim 2 further comprising:
2 asking an operator whether the operator wishes to transfer to a troubleshooting
3 mode of operation when the error condition is present; and
4 transferring to a troubleshooting mode of operation if the operator so wishes.

LU



2 ' determ ni ng whet her the conputer systemis |ogged onto a

network; and 3 | ogging onto the network if the conputer systemis
not | ogged onto the 4 net wor k. 1 7. The
met hod of claim®6 further conprising: 2 enbeddi ng | ogin

instructions into a batch file to | ogin-t2®-a network if the 3
command is located on a file server connected to the network in 4

conmuni catian with the co ter ste . enbeddi{ ng t he commuand
into the baﬂch fil e,g' 6 Anbhodofs 'ﬁ%a@“@fﬁ%ﬁ‘%?ﬁw‘ﬂs@“‘f’ﬁ&‘% te the

command upory t pRurdRyFtbRponSis tREomputdr system having af associated WepIBjube, tf  cl ai m 6,
wherein a step within the step file is a login to 2 ne?work conmmand; and
further conpri $lepgequges including a pluraliy of siepst daeh tepgnaluding ahlsashereicowifand from
tﬂg f\;te\?mfﬁwe'}%%p'bginé R€octhted with a respective componeCIOMADEE, aS¥mbsnlAt! S ! ?gg_ed Onti
9. A et Hfod dederiptof dowaspendingsd atdsgeiivetompinest of thepothguter sys&imptiehavi ng a2
plurality of_ co ogents .the computer system having an associ ated step
sequence, tHe 0d SOmPAsIET ience i ncluding a plurality of steps, each step
including aty | east REEnEOTHIRANG frod the sRp SdgBdhcbei Ng associated with a
respective conponent descriptor, a (;orrp)g‘;\er]t 5 descri ptor correspondi ng
to a respectd ve confséisking fopthe copmaendimyioedl deyel theycompter spstem; et hod
conprising: o7 ink 8294 dard 6ol & g fleTyapillc] Rpgkauence; 8
enbeddi ng | oggi n i ns%xreﬁ%ltn#g’lnsél nt oqoﬁtg%loa%g?@ggtgnd%t cﬁsﬁﬁeg tologinto
a 9 10 néddcalairive offthd dvenphiter systempmmand is | ocated on a file
server conngcted to net work in

10. t.h co pcation with
t he conputet” syst errfxe‘i"%ngﬂ’ewmandtﬁé’weﬂ’ﬁrlf‘lg‘f’maqddfﬁoﬁswﬁg?ﬁ;@&i ons from

the first amd second batighl drive 6&hd domiplir sygtem. first command
is located on a |ocal drive of the target system 13 enbeddi ng t he
first conmand into the first and second batch files; 14 runni ng

the first batch fil & to Trmethodofichaém bifurther comprisgimgd upon t he conputer 15
system

2 determining whether the computer system is logged onto a network; and
3 logging onto the network if the computer system is not logged onto the

4 network.

1 7. The method of claim 6 further comprising:

2 embedding login instructions into a batch file to login to a network if the
3 command is located on a file server connected to the network in

4 communication with the computer system;

5 embedding the command into the batch file;

6 running the batch file to execute the command upon the computer system.

8. The method of claim 6, wherein a step within the step file is a login to
network command; and further comprising:

removing the Jogin to network command from the step sequence if the

N

computer system is logged onto the network.

o



16 ' renovi ng the second batch file upon successful conpletion of

the first 17 command; 18 reading a second comrand
fromthe step sequence if the second batch file has 19
been renoved. 1 10. A nmet hod of software installation for a

conput er system having a 2 plurality of7conponents, the conputer system
havi ng an associ ated step sequence, the 3 step sequence including a
plurality of steps, each step including at |east one conmand, 4 a step

bei ng aSSOCI ted wt x%ﬁﬁﬁ%fy %%&ﬁ%nhﬁ%%éﬁrl %%%ﬁﬂné%ﬂgﬁonent 5

descriptor correspondi ngAt a respective ¢o er system
the 6 met th FlefRtyl of béifondnts, the computer syskatliaiig an £90HRAG b s@fiedcaahst ep

sequence; 8 executing the conmmand uRon t he conputer system 9
creating a bdgi #en ssguenseindudipgA phwrality af sieps caghes pmbxdm@t:msmwcemaﬂ conmand
10 R

- 28- 11 4 astep l():r at | ﬁlséagm}éﬁgf%eétlﬁeicﬁgg?ngwe?cﬁam% ac ?mn%(me ten t he

execut i on of 5t héescriptoreoespéhding to a respective componem @file comphiter system, thell. The
met hod of cla|n1 8 wherein the connand I s executed repeatably 2 for a
defi ned Ieng h Bfthed ¢amprising: The nethod of claim 11, wherein
the begi nning and engliy tﬁg{gﬂﬁg;ﬂa %lth & h&; Wwhen the execution of a
final |terat?on of {}EA ﬂ%o : e r? an?j gadgé@% respectively. 1

13. The nme8hod of euibaddmg]l@gmmmceommthﬁrscmnﬂba&ché‘ﬂ@dmlosmtPépeat ably 2

for a defi neg nunber of Elétwori if the first command is located on a file server connected to

10 the network in communication with the computer system;
11 removing network login instructions from the first and second batch files if the
12 first command is located on a local drive of the target system;
13 embedding the first command into the first and second batch files;
14 running the first batch file to execute the first command upon the computer
15 system;
16 removing the second batch file upon successful completion of the first
17 command;
18 reading a second command from the step sequence if the second batch file has
19 ' been removed.
1 10. A method of software installation for a computer system having a
2 plurality of components, the computer system having an associated step sequence, the
3 step sequence including a plurality of steps, each step including at least one command,
4  astep being associated witha respecﬁve component descri;itor, a component
5  descriptor corresponding to a respective component of the computer system, the
6 method comprising:
7 reading a command from the step sequence;
8 _executing the command upon the computer system;
9 creating a beginning timestamp indicating when the execution of the command

—
(=]

began; and

L



1 ' 14. The met hod of claim 13, wherein the beginning and ending

ti mestanps 2 I ndi cate when the execution of a final iteration of the
command began and ended 3 respectively. 1 15. The net hod of
claim 10, wherein the beginning and ending tinestanps 2 are witten

adj acent to the command in the step seque+zs- 1 16. The net hod
of claim 10, wherein the command is |located on a fl oppy 2 di sk of the
conmput er system 1 17. The net hod of claim 10, wherein the
command is | otlat ed oncratinglarerRling tineastamp indicathgyWhen iteakéARon ¥tz cbRgag®MPUt er
system 1 I 18. @Edrret hod of software testing for a conputer
system having a plurality Qe of conponents, the conputer system having an

associ ated step sequence, the step 3 sequence including a plurality of
steps, each step incl udi ng.at hﬁgs qne, command, a 4  step being

associ ated with a resggct igj\-;lg“{? 8#1‘1‘5‘?1‘{“ 1qe¥hersin ths pommanddnereentasirentaielyi pt or 5
correspondi ng 2 0 for 4 RERWbdgiorEgRPonent of the conputer system the nethod
6 conprising: 7 accessing a conmand within the step sequence;

- 29- -8 creating a file including a start of execution

indication; 9 12. €XBE Heihdd mﬁmcl?'%)l?e&gn' i ing ti ting
the file including the start of _egecut ioh in |%1§P%gﬁ‘ %hag%e'}dhnét%ngﬁ’%@ksg 11
conpl et es exedut ilgshigategyhgn the pxecution of a finaldyemtion ofghet domnaad bpai a1g endsdeat i ng,

executing and.del at.i or the plurality of 13 st eps. 1
19. The met ﬁod rokécg?ealé'm 18 further conprising:

1 13. The method of claim 10, wherein the command is executed repeatably

2 foradefined number of times.

14.  The method of claim 13, wherein the beginning and ending timestamps
2 indicate when the execution of a final iteration of the command began and ended

3 respectively.

15.  The method of claim 10, wherein the beginning and ending timestamps

; 2 are written adjacent to the command in the step sequence.

1 16.  The method of claim 10, wherein the command is located on a floppy

2 disk of the computer system.

1 17.  The method of claim 10, wherein the command is located on a file

2 server in communication with the computer system.

18. A method of software testing for a computer system having a plurality
of components, the computer system having an associated step sequence, the step
sequence including a plurality of steps, each step including at least one command, a
step being associated with a respective component descriptor, a component descriptor
corresponding to a respective component of the computer system, the method

comprising:
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accessing a command within the step sequence;
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2 ' determ ning whether the file including the start of execution

Indication is 3 present prior to accessing a conmand within
the step sequence; and 4 determ ning that an error condition is
present if the file including the start of 5 : execution
indication is present. 1 20.-29-The nethod of claim 19 further
conprising: 2 aski ng an operator whether the operator w shes to
continue with the software 3 testing when the error

condition is Rresent;.aifs #file includine a sG} Lpg the command if the operator
wi shes to continue with t%e softvvaﬁe 5 %f&teémgnmgcatm’ testing. 1

21. The net Hod of céxafuting be femmndndrandonpri si ng: 2 aski ng an
oper at or whether the r wi shes to . transfer to, a_ troubl eshooting 3
node of operation V\he%?e?lﬂg&g?i ]red?&‘@gﬁ&’it‘etSi‘%??%’é"“%éé‘@ﬁf“,‘mé‘ﬁ’dn the command
transferring 1o a troubl eshnglétesBediBsiSaf operation if the operator so

W shes. 1 22. . A nethod of’.software testing for a conputer

syst em havi ngtZa pl ur alepaaijngshe acggssipg; psetinanexecutingrad ddatingtfethepywalinethavi ng an
associ ated stgp sequence, st%ﬁk.e step 3 sequence including a plurality of
steps, each step including at |east one command, a 4 step being
associated with a respective conponent descriptor, a conponent descriptor 5
correspondingito a regpec%yﬁeﬁmgﬁﬁpigmhgégﬁnﬁgg?uter system the method
6 conprising: 7 readi ng a comman rom the step sequence; 8
searchi ng for 2t he cordttermining whethes dhelfilelintludingthe stireofeserptidndudistist iem

- 30- 9 execyt] he command fromthe lLocal drive if the
conmand is st 3r ed on the B}eg?ggp&o:%accessmg acommafxrq)\g@}m J&F Ft%se%qemieh@dc omput er
system 11 4 deexioin thagenieher @AMTGTE pleseRtir the BRiNRdingShetshiet of OMMBNd i S

not stored on_the 12 . .. .. ,local drive of the conmputer system
5 execution indication is present.

20.  The method of claim 19 further comprising:
asking an operator whether the operator wishes to continue with the software
testing when the error condition is present; and

executing the command if the nperator wishes to continue with the software

LV B S U S

testing.

21._ The method of claim 19 further comprising:
asking an operator whether the operator wishes to transfer to a troubleshooting

mode of operation when the error condition is present; and

BOWON

transferring to a troubleshooting mode of operation if the operator so wishes.

1 22. A method of software testing for a computer system having a plurality
of components, the computer system having an associated step sequence, the step
sequence including a plurality of steps, each step including at least one command, a
step being associated with a respective component descriptor, a component descriptor
corresponding to a respective component of the computer system, the method
comprising:

reading a command from the step sequence;

W ~ N W B W N

searching for the command in a local drive of the computer system;

Y g g

L M s b



1 ' 23.  The nethod of claim22 further conprising: 2
determ ni ng whether the conputer systemis | ogged onto a network; and 3
| oggi ng onto the network if the conputer systemis not |ogged onto the 4

net wor k. 1 24. The met hod _of claim 23 further conprising:

2 enbeddi ng | ogin instructi on§30%to a batch file to login to a
network if the 3 command is |located on a file server
connected to the network in 4 communi cation with the
conputer syst®m 5 executing the commiaadiftiinn the 128! dEOEHBR oMbt it AGePaH K il €

6 ryaning the batch.file.to execute the conmand upon the conputer
system 35] ° zgfc’caldq"ﬁ@?%{‘?{’ﬂﬁﬁ“e&ﬂsﬁ?}n‘ai m 23, wherein a step within
the step filelis a | egdchtidg@he co%mandlﬂin\l\@&lﬁvepﬁmg%m?ﬂg %]tlé{ok 8L 4g0MPri si ng:
3 rEfErDVi ng the login to_network conman Fom the 8 ep sequence if
the 4 drtve of thy eqmenuter systemgged onto the net wor k. 1
26. A net hod of software testing a conputer systemhaving a plurality of

2 components,  the conputer, system having an associ ated step sequence, the
step 3 sequbnce in 'Udi%“&ﬂ’ﬁﬁafr%ﬁm??g@memapésjngeach step including at

| east one comprand, a ; ' lated w t respectiye conponent
descri ptor, ?Tomongﬁt?ﬁéﬁig?ﬁeg? {)t?‘gwﬁ@ﬁggg ?%rgb%lﬂ%ﬁeaanﬂpaneﬁprgs ctive
conponent of ihe cominggisg oyt eetworkifthexeirpoter systém GBPloggeddfto the 7

reading a firgt conmand fnregv@kt he step sequence; 8 enbeddi ng

| ogin instructions into 7St and second batch files to logintoa 9
network if the first command is |ocated on a file server connected to 10

the network iy commupj caty ' uter system
-31- 11 rerm!\;/'i ng}mgee%érgcfag’glziﬁgﬁ%ﬁc?rﬂﬁ %hs fromthe first and

second batch % il es i tmbddding Bgin instructions into a batch filk klbgif ARGk FtHeocat ed on a

| ocal drive the target syste 13 enbeddi ng the first comrand
into the fi r(s){ and secgn(‘f‘“ﬁéﬂgﬂsnif’?qt"éis"flaﬁlesewe’°°nne°t°dt°‘gen°tw°fkin

4 communication with the computer system;
embedding the command into the batch file;

5
6 running the batch file to execute the command upon the computer system.

25.  The method of claim 23, wherein a step within the step fileisa login to
network command; and further comprising:

removing the login to network command from the step sequence ifthe

BWN -

computer system is logged onto the network.

26. A method of software testing a computer system having a plurality of
components, the computer system having an associated step sequence, the step
sequence including a plurality of steps, each step including at least one command, a
step being associated with a respective component descriptor, 2 component descriptor
corresponding to a respective component of the computer system, the method
comprising:

reading a first command from the step sequence;

embedding login instructions into first and second batch files to logintoa

NV 0 N2 Ay B W e

network if the first command is located on a file server connected to

e
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the network in communication with the computer system;
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14 - running the first batch file to execute the first conmmand upon

the conmputer 15 system 16 renovi ng the second batch
file upon successful conpletion of the first 17 comand; 18
readi ng a second command fromthe step seggence i f- the second batch file
has 19 been renoved. 172+ 27. A net hod of

software testing for a conputer systemhaving a plurality 2 of conponents,
t he conputer system having an assocj ated step sequence, the step 3 sequence
i ncl uding a plural it yemsvingmelyerk leginigstarcigss from Ithedirs gndsecdnd dassth fesif bommand, a
4 step beingypssoci ated w LESP | 3V, nent. descriptor, a conponent
descriptor 5 correspondi Y]%ét{lgagl res%g%%%o\?lgq%%’gﬁg [{“"t'bulgettsﬁsze“&orrput er

system the i®thod 6 emberidingsherfigst conmand into the firsemdisétgndbachfitegnd from t he step

sequence; a execut i t he..command upon the conputer system 9
creating a bd§inni ng"f”l“f‘t"ﬁ&eg'r?%b?t%dfi‘l% te???dtemé.ﬁﬁfﬁ%mgﬁé@?&*‘%‘i? t he command

10 15 began;syaad;, 11 creating an ending tinestanp

i ndi cati ng when the execution of the command 12 ended. 1
28.  The method of &maviaeshe secppdbatshiile ypen suseasifl¢ompletiones the st r epeat abl y 2
for a definegylength of tifBang 1 29. The nethod of claim 28,

wher ei n the begi nning and endi g tinmestanps 2 indicate when the execution
of a final iid&rationresfling heccoirnmmandfegethe steysequededs tBe seesddatth file has. 1
30. The rrewod of cl ai ngeg7z, \(/)\hgrei n the command i s executed repeatably 2
for a defined number of tiHEsS o o

-32-

27. A method of software testing for a computer system having a plurality
of components, the computer system having an associated step sequence, the step
sequence including a plurality of steps, each step including at least one command, a
step being associated with a respective component descriptor, a component descriptor
corresponding to a respective component of the computer system, the method
comprising:

reading a command from the step sequence;

executing the command upon the computer system;

O 00 1 O W AW e

creating a beginning timestamp indicating when the execution of the command

ot
(=)

began; and

]
—

creating an ending timestamp indicating when the execution of the command
ended,

[
[ 8]

28.  The method of claim 27, wherein the command is executed repeatably
2  for adefined length of time.

29.  The method of claim 28, wherein the beginning and ending timestamps
2  indicate when the execution of a final iteration of the command began and ended

respectively.

1 30.  Themethod of claim 27, wherein the command is executed repeatably

2 for a defined number of times.



1 ' 31. The met hod of claim 30, wherein the beginning and ending

ti mest anps 2 i ndi cate when the execution of a final iteration of the
command began and ended 3 respectively. 1 32. The net hod
of claim 27, wherein the beginning and endi ng ti nestanps 2 are witten
adj acent to the command in the step sequeBge. 1 33. The

met hod of claim 27, wherein the command is | ocated on a | ocal 2 drive
of the conputer system 1 34. The method of claim27, wherein
the command ip Iocateg 0”Dﬁn§e'tﬂo@ofcl£m303»@{e}éﬁf ihd ReFOTTUN Ghd Bifecteh L NS
conputer system er system conpri si ng: 2

a processor, 2 3indicate “hen th%cxmhwmferﬁnalcfommm teoominendegenesdaded and 4

a menory coupLed to the processor, the nmenory including software installed
5 mse'@’@b the software being installed by 6

accessing a software instal | ation command within a step sequence

having a plurality of 5St crea cI udi ng
a start of exgcutl on |nd?§%meth°§°fda§m27 wherein the begihininig ec%’?% ng g e’ecom’rand
and 10 2 are wrided adjatangtotiiiteommbitd ih thelstdplbeq@entdie start of execution

i ndi cati on when the 11 command conpl et es executi on;
and 12 repeati ng the accessing, creating, executing and
del eting for the 13 33. Themethod of claim 27, wherejal the @irintapd isflocated prsa local

2 drive of the computer system.,

1 34.  The method of claim 27, wherein the command is located on a file
2 server in communication with the computer system.
1 35. A Computer system comprising:
2 @ processor;
3 a component coupled to the processor; and
4 a memory coupled to the processor, the memory including software installed
5 thereon, the software being installed by
_ 6 accessing a software installation command within a step sequence
' 7 having a plinality of steps;
g creating a file including a start of execution indication;
9 executing the command; and
10 deleting the file including the start of execution indication when the
11 command completes execution; and
12 repeating the accessing, creating, executing and deleting for the
13 plurality of steps.
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