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BACKGROUND OF THE INVENTION

Field of the Invention
The present invention relates to software design of software architectures and, in particular,
15 to the design of a software component architecture for the development of extensible tier software
component applications, including compiled, interpreted, and on-the-fly applications.
Description of the Related Art
A variety of techniques are used by a programmer or code developer to design or generate
software program code. In one approach, software applications are designed as “monolithic”
20 structures in which the various functions, such as data storage and application logic, are completely
entwined. For example, given a set of system specifications and functions which are to be
implemented by a given application or program, the code developer designs a monolithic,
independently executable program which implements the desired functions. The programmer may

use, for example, a high-level programming language such as C++ and a code development tool to
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t hen Com’g](ﬁﬂsé% a conpiler to provide an executable vers@iseghshbe

pr ogram e problemw th this approach is that the applications are
difficult to maintain, and separate functional portions of the program are
difficult to reuse because all portions of the program 5 are entw ned and

application-specifi cordingly, in the software field there have

devel opedgeggrﬁféotﬁ%{”§g1]ffv\§);llagg“§g%%l’l¥‘3’(:‘§ E‘?eé‘scof"rﬂ"lew & ROTARIIST 1RO g an executable
functionality is broken down into smaller units. These units nay be

assenbl ed"erst‘%1 W8 Pr@&ahe overal | functionality for a desired application.
For exanple, a group of conponents nay be assenbled and conpiled to
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may be invoked and used in real-tinme, when the conponent's functionality is

needed. dBprawsecodnad petiomssd trepeogexp arediffidiieorane s allpodiRHEd AR frhgsn
units, it is desirable to be able to reuse these units, so that their
functi onadré tytwirey ah@agiphiyiegedific Subsequent applications w thout having to
"re-invent the wheel"™ each tinme this functionality is needed. In current
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sof tware conponent devel opnent techni ques that avoid the drawbacks of the

prior art™a% assembled and compiled to provide a stand-alone. executable program. Alternatively, the
10 components may be invoked and used in real-time, when the component’s functionality is needed.
Because of the resource expenditure necessary to develop these units, it is desirable to be
able to reuse these units, so that their functionality may be employed in subsequent applications
without having to “re-invent the wheel” each time this functionality is needed. In current software
architectures, such as two-tier and three-tier architectures, some portions, such as data repositories
I5 and user interfaces, are relatively easy to reuse. However, other types of components, such as those
implementing application logic, are still clumped in large blocks, making reuse of these components

or their various functions difficult. There is a need, therefore, for improved software component

architectures and related software component development techniques that avoid the drawbacks of

the prior art.
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ot her fe\@b‘dﬁﬁ?ﬁrz aspects, and advantages of the present i@ﬁmsiu@gs‘%g |1
beconme nore ufly apparent fromthe follow ng description, appended
claims, and acconpanying drawings in which: 5 Fig. 1 is a diagrammatic
representation of the present invention3s "N-tier architecture" paradigm
Fig. 2 is a pictographic representation of a software factory; Fig. 3is a
di agrammati c representaﬁﬂﬂﬁ§5@E§Q§ﬂ§ . THE i fl owchart diagram
of rules; 10 Fig. is a flowhart representation of the present invention's
life cycle rullbeseandpihqrifeptures, pspeets.fahdodvantages géthe prbdnyindesioniviil bggombmore
present invention's nethod for designing a software architecture for use

i n gener &tliyapparofit fiam ehecfolipwimendescripbb Adph&lde DERCH, Bild eldoRpheyitd Mawaensr al |y
to Fig. 1, the present invention conprises a nethodol ogy that applies an

15 engi nediidhng and manuf acturing oriented approach to software production
based on a well-defined architecture. As used herein, "manufacturing"
inpljes a net ppdianal QYQMSmhec ﬁ:ﬁé@éﬂtwﬂ%fﬂﬁ@h%éﬁt inVeitidHs t‘ﬂﬁiep%ﬁi?%ture” .

i nventi on net hodol ogy, software application devel opnent can proceed as if
it was a3@var e manuf acturi ng process with an assenbly |ine capabl e of
assenbling all "'types of intellectual property quickly and at the | owest

cost 20 The p esgnt i.nvention uses an "N—t}er rchitecture" paradigm In an
Netier archit gl(gt A puétpgraphlc representation of a software tactory;

Fig. 3 is a diagrammatic representation of a framework;

Fig. 4 is a flowchart diagram of rules;
10 Fig. 5 is a flowchart representation of the present invention’s life cycle rules; and
Fig. 6 is a flowchart generally describing the present invention’s method for designing a
software architecture for use in generating software components.
DETAILED DESCRIPTION
Referring generally to Fig. 1, the present invention comprises a methodology that applies an
15 engineering and manufacturing oriented approach to software production based on a well-defined
architecture. As used herein, “manufacturing” implies a method analogous to a software factory.
Using the present invention methodology, software application development can proceed as if it was
a software manufacturing process with an assembly line capable of assembling all types of
intellectual property quickly and at the lowest cost
20 The present invention uses an “N-tier architecture” paradigm. In an N-tier architecture, all

functionality is broken down at the system level into logical chunks or tiers 30 that perform a well-
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function. In the present invention's N-tier architecture there is no limt
to the nunber of tiers 30. The present Anventlon N-tier software design
architecture is enployed to devel op software corrponents 20 (shown in Fig.
1 as 20a, gse of .or in the 5 progranm ng
arts will %‘8"8?88““%35 ket i e aRismig S fet e Al o R a0 e
inmplying a rrchy such as with protocol stacks. However, as used herein,
"Ntier" 8‘8@ eir gﬁgsﬁﬂ architecture that is characterized by a plurality of
"N' tiers 30, each of which has a specified type and a specified

interface. Al tHsurgesent investian dhjicsefiwee dgsigh arebitecae is hmployette deveboprsofimarec hy
isinplicit inthe Ntier architecture of the present invention. 10 Each
sof t war e eunporrnt202@hevon e Fivekoped 10, ass @0t)at ad thst hof adrdinggsskilbire thei er
30, depending upon the nature of the functions to be performed by that
sof t viar e pogpemang ardOvidiagpretiae, “Nofler” e PR SR May bOMEAEH! 61 ks SREGInk b BRrafchy
met hod and a systemfor creating architectures to inplenent a N-tier

syst em WheicRiaf withSRétbMR s ACIGO HRANSBE, adB&l HRRYN, C‘@Jnuéiiegésgﬂbe@ran srhRGhure#ahis
software conponent 20 to perform specified functional ity and ensure that
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i nvention, m t tothe u

conponent & efg‘g? ha [EO%Q at?éerl S € e%bﬁtdggn%rbgag’ﬁtﬁésdno Taé‘gwf‘so]lm fgm the N-tier
architecture are 9\%ge0|f| ed whereby tiers 30 are not necessarlly part of a
hi er ar chy PSRGCHIE Qighe Biesenh¥Eder " syst ems, but  are | ogical |y

i nt erconnect ed u5| ng st andar di zed i nt erfaces so that each tier 30 can
int efact with &8 tware component 20 to be developed is associated with at least one tier 30,

depending upon the nature of the functions to be performed by that software component 20 and tier

30. The present invention specifies a method and a system for creating architectures to implement

a N-tier system wherein a software component designer can design or select each software

component 20 to perform specified functionality and ensure that each software component 20 has
15 the interfaces specified by the architecture for that tier 30.

Using the methodology of the present invention, there is no limit to the number of tiers 30
or software components 20 that can be implemented or defined. Rules for the architecture are
specified whereby tiers 30 are not necessarily part of a hierarchy as in two- or three-tier systems, but
are logically interconnected using standardized interfaces so that each tier 30 can interact with one

20 or more other tiers 30 as needed, i.c., a software component 20 within a given tier 30 can interact

with software components 20 of one or more other tiers 30 as necessary.
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terms are understood to have the foll ow Sg meani ngs to those of ordinary
skill in the programm ng arts for the present invention: TERM DEFI NI TI ON
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hi des, the details of functionality is inplenmented and has a

wel | - def i nBYS MYEFPRNE anrqé?fs@%?réscﬁf M¥°BiRary | evel . CORBA Conmon Obj ect

Request Broker—Architecture DCOM Distributed Conponent (Ohject Mddel L
Dynami ¢ Li nk| 1E#Mary 10 eyvePEFINAIGN npssage handling obj ect Framewofk An
architected cighigseturé or busil Aesstofglsfign pyndiplas amipuies ysetihecreliugidaess _obf ect s'
attributes ofC@QMd new behavi| GompGsinDOGjeotietblalingni que i dentifier, e.g.|a
nunber havi ngCanpgpestdet er m e objsrb@at edatapnlates tondldes) fhedegli of Hots TT e a
sof tware conponent JAVA a pr|ogicasadlifds irBpeMafed and has a well—defined interface
reusable at a binary level.
CORBA Common Object Request Broker Architecture
DCOM Distributed Component Object Model
DLL Dynamic Link Library
10 eventhandler message handling object
Framework An architected context for business Ob_]CC[S that modify the
business objects' attributes or add new behavior.
GUID Globally unique identifier, e.g. a number having a
predetermined number of bits that uniquely identifies a
software component
JAVA a programming language
Model A heterogeneous collection of components whose relationships
are enforced via a predetermined set of rules; a collection or
instantiation of software components where the collection or
instantiation may be organized into a hierarchy
15 Object A programming structure encapsulating both data and
functionality that are defined and allocated as a single unit and
for which the only public access is through the programming
structure's interfaces. A COM object must support, at a
minimum, the IlUnknown interface, which maintains the
object's existence while it is being used and prov1des access to
the object's other interfaces.
Package A logical grouping of interfaces within a framework that
provide a specific behavior such as messaging or connecting.
Sink Connection sink for messaging.
Source Connection source for messaging
Tier A logical grouping of components that perform a well—defined,
predetermined function.
20 It is understood that these descriptive constructs are not limitations of the present invention,

the scope of which is as set forth in the claims, but are rather meant to help one of ordinary skill in
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architecture designed in accordance with the present invention is then used to generate software
components 20 for an application. As used herein, “application” is understood to include compiled,
interpreted, and on-the-fly applications, such as, by way of examplé and not limitation, CORBA,
10 just-in-time. JAVA, and the like, as these terms are understood by those of ordinary skill in the
software programming arts. A “wizard” or other code development tool may also be designed, based
on a particular N-tier architecture, which allows the code developer to generate software
components 20 within the specifications of the particular N-tier architecture. For example, the
wizard may permit the code designer to generate a software component 20 by selecting the tier 30
15 for the software component 20 and ensuring that the software component 20 is in compliance with

the interface standards designated for software components 20 of that particular tier 30.
Referring still to Fig. 1, in an N-tier architecture designed using the present invention, the
present invention defines a methodology for specifying rules and methods that enable applications
to be constructed. A typical application built using architectures created with the present invention

20 have functionality broken down at the system level into logical chunks or tiers 30 that perform a

well-defined function, such as a business function, according to rules as set forth herein. In a



t hese functions and nam ng conventions, and on COM objects in general, can
be foundwigyilkb@s M crosoft Devel oper's Network ( MSDN ) Lcaigdopéed@nuary
1999), published by Mcrosoft Press and incorporated herein by reference.
5 Agiven Ntier architecture may be designed using the principles, rules,
and nethods of the present invention to satisfy the needs and
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components 20 which adhere to the rules of the present invention. In a currently preferred

embodiment, all software components 20 created for or used by an application are put into an

inventory (or catalog) 700 of components, so that each software component 20 may be reusable by

other application efforts. Further, software components 20 are thus available for use by any other

15 software component 20 that can use its interface, including off-the-shelf components. Off-the-shelf

components, e.g. purchased components, may be incorporated into the N-tier architecture of the

present invention such as by adding a predetermined interface to that off-the-shelf component as
required by the N-tier architecture of the present invention.

The present invention encompasses rules and methods to allow software components 20

20 developed in accordance with a specified N-tier architecture to be used in a variety of ways. For

example, rules may exist to allow a group of N-tier architecture software components 20 to be



currently preferred enbodi nent, each tier 30 logically groups together
sof t war gygQpRepents 20 that have a simlar type of behayi@fsodsssd scussed
herein below, framework 40 is an architected context for software
conponents 20 in a tier 30; that is, framework 40 specifies a basic design
structure, including base software 5 cofponents 20, and a set of standard
interfacesssgr%é(xgn dsoft. e conponent %0 cat ego&i zed as bel onging to that
tier 30. Fra ARY ABMRYTHLPiPLR e hHangralons, exaqiiakls pregram  GHEBATSHo Tlesamay
met hod for coll ?cti ng software conponents 20 and represent interfaces. A
package 45%F40alloveiiags GogrPoBents +itta ps ersrhingdinte tisks@Pirakingoksg entime e Farwi or
such as nessagi ng or connecting. Frameworks 40 may have nore than one
package 42¢W ppiqpaapplicptigns 9o-thestly.hus a | ogi cal groupi ng of packages 42
conprising discrete software conponents 20 which adhere to the rul es of
the present i nVenpicgmt inventenduntiree atdoynppssed milgsed all@nhodsdfernire cahgoneé Love e
conponents 20 created for or used by an application are put into an
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20 may be reusable by other application efforts. Further, software
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20 that can use its interface, including off-the-she conpone .
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into the N-trer architecture present i nvention s addi ng a

predet er m ned i rface to.that off-the-shelf c onent as. required by the
N-tier archi telgF%Ereese() AT agéoeﬁqcomgséﬁst ’i—ug‘ﬁ.tofﬁggﬁr%g@nﬁ't’ieﬁyéﬁ‘chﬁlﬁe to Be
enconpasses rdul e{s and tcbhoagéiato al | ow_software conponents 20 20 devel oped
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of ways. For exanple, rules may exist to allow a group of N-tier
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reusable in the incremental, N+1-tier architecture, and others will be reusable with relatively minor
modifications.

In one embodiment, the present invention provides rules to define and create a particular N-
tier architecture with a specified, initial number and type of tiers 30 and with a specified interface

15 architecture for each tier 30, where each initial tier 30 satisfies one of a major portion of system
functionality, such as business logic (processing), data, and the like.

An N-tier architecture defined and implemented using the present invention may be thus
adapted for use in numerous industries and contexts, for example ship-building arts or medical arts
as well as geological industry type business objects. Each tier 30 defined and implemented using

20 the present invention specifies the types of interfaces that software components 20 associated with

that tier 30 must have. These interfaces are thus standardized interfaces for that N-tier architecture
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conbined into tiers 30 and invoked at run-time, to form new uni que
applications on-the-fly. The present invention further enconpasses rules to
al | ow new software conponents 20 to 5 be%created or purchased and then
added to igéeqtory 700 for future reuse. Inventory 700 may then be reused
for subseqtiértioRspitagcreREengL0php bype ot isRAP & Redherstrd Ry SthersofvareFemePEEd,
inventory 700 grows, thus further reducing the tinme and resources needed
to devel op2hBVPIRESHETSGRt ifotPstwaTheomoaens sesizmey @sing 8ie padsed imveouemdesisesthe nlless
to allow a given N-tier architecture to be extended, for exanple by adding
a new ti er f@Muilding esfiivarei qomponety 20k+bislt iter krmmddiigt et tabitiey tdViyss dtBersftmagr e
conponents 20 devel oped for the predecessor N-tier architecture will be
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wll be reusable with relatively mnor nodifications. |In one enbodinent,

t he prsesenpo.invention provides rules to define and create a particular N
tier architecture with a specified, initial nunber and type of tiers 30 and
wWith a specifi in [ Cchi each tier , .whe e
initial tier 38ﬂszg]t %@?‘?cg@g%hé? 0 [lglh%ﬁgérc%grd %fi?%erc]i %@ 1gfge&e%é%f Thcx {hor%?sl%?ty,
such as busi i.C.{processi . dat and the |ke. . N-tier .
aroni £ ect SR TG Rk o R Remieerd CienoBisk b ey geen
thus adapted,for use in nunerous industries and contexts, for exanple
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busi ness objects. Each tier 30 defined and inpl enmented using 20 the present
i nventi on SPRRIFILESSIERNE types of interfaces that software components 20
associated with that tier 30 nust have. These interfaces are thus

st and&r di zed i nEashfiec¥switleendtidbaveRuniqee saptinierfacdsudepending on the nature of the types

of software components 20 grouped under that tier 30. More common interfaces may include a
specific, common first interface to allow a software component’s 20 dependencies to be collected
by that software component 20 and accessed by other components and a specific, common second
interface to allow a software component 20 to be identified at run time by another component.

15 In an embodiment, the N-tier architecture of the present invention may utilize an
asynchronous architecture paradigm permitting software components 20 to engage in asynchronous
communication via asynchronous messaging.

In a currently preferred embodiment, software component 20 interfaces are implemented
using Microsoft’s COM specification. See, e.g., Essential COM by Don Box, published by Addison

20 Wesley Longman, Inc, 1998 with an ISBN number of 0-201-63446-5. Only a software component’s

20 external interfaces are seen by the outside world. Common interaction standards, such as
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of tier 3@ diRsH8 accessed by other software conponents %Tiﬂ%“@k?ﬁg tiers
30. A software conponent designer using the present invention déefines the

rules for building software conponents 1%0 with the know edge or ability to
access other software conponents 20, based on the interface specified by
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this is I%ft %lip t(} the software conponent designer. 10 Each tier 30 w ||
tend to h&VBPHCHRiGEY SV asKed thgather SowpporHanseti anasgdesired procesatsuMbesofervives
types of software conponents 20 grouped under that tier 30. Myre common

i nt er f aceSAhRRTERSSE PRdiEazed byinshkar pofeware oompmmefits 26t Howeer fiawill tieapahrtmuo those

sof tware conponent's 20 dependencies to be collected by that software
conpohent °berdimny skilt Bsibe grdgyanuning rarts GripsuisviScanbnents P &iak ibe cofs@iFEBdusgRcond
interface to allow a software conponent 20 to be identified at run tine by

anot her cowponen¢therkpvironaentdpandighBnby why6f dhaknp® an@meDiif&d A iRc1lding PSse
present invention may utilize an asynchronous architecture paradi gm

perm tti neqaéd WaLBVUZO LN ) SOIZORISARE NGRY Sor ik I%Y%hgggrg#mo%qwi cation

via asynchronous nessaging. In a currently preferr ment, software

peci T cati on. onnay ool ER SAFILE sl % IRt Grid by e
ggf :/\é WZ |r gy?lgr&rgg ﬁ%ﬁg{dp lsaecﬁ:itiox:lla? %g}xav\y;otr po %?tvdax%%'gm%grqg?sr ZOQfThggezt(i)e]fs- ?O??lﬁ:%_agh Wcl)galxr%i/ a
10 Testing, or Template tier 30 shown in Fig. 1 generally as tier 600, may be present to provide
additional functionality. By way of example and not limitation, a Wizard tier 30 may exist to
provide a set of interactive help utilities that assists developers in quickly creating standard present
invention components. A Testing tier 30 may be present to contain software components 20 that
exercise software components 20 or packages 42 from functional tiers 30, record test results in a
15 log, and notify developers of the test completion status. Software components 20 in a Template tier
30 may provide C++ implementation of persistence, collections, and iterators for standard present
invention software components.
Referring now to Fig. 2, a pictographic representation of a software factory, software
components 20, whether purchased or created, may be placed into inventory 700 for future use using

20 library or cataloging processes, all of which are familiar to those of ordinary skill in the software

programming arts. Software component 20 interfaces are standardized, with software component



20 external interfaces are seen by the outside world. Common interaction

st andar dgo giugérsas WO 01/ 48625 PCT/ USO0/ 35425 10 Acti veXpeorigdboBsssised to
facilitate comruni cati on between software conponents 20 and reduce the

need for connective software between soff{ware conponents 20. Services

provi ded by software conponents 20 rraylhetwor ked together to support one
or nore i red processes. These servic can be reused and shared b

ot her so%?%%’%%dﬂl@ﬁﬁo B ChargRiRris s a“ﬁtsbem"l'qr UFGug HhihE é‘?ffw"tr%c‘%%é‘“SXQ)f
ordinary skill in the programm ng arts that software conponents 20 may be
constr uct‘g%iy IGRESEY TG PBTREIEE" 16T the Presel i VSRR S asofpareappeasion pssembly ling as if
exanple and not Iimtation including those required by LINUX, SUN (R
SOLARI S (IRp Soltip applicatierefarioke , Anshosmyat d brappheatipo requitemens are Asst derenmemddl y
contenpl ated, sone tiers 30 may exist that are not true tiers 30, i.e. they
do not eNiestxistiog pmeuiote 70Qidi thennaliewssh B f@rsoft@agafonpanent€ QORI €M tiise Rl
These tiers 30, such as a Wzard, 10 Testing, or Tenplate tier 30 shown in

Fig.51 gemeliatibly reasirérh@its. 898em feairbRemts BREMS ndt @xidl R%todR seeldirt LSARnents 20
functionality. By way of exanple and not [imtation, a Wzard tier 30 may

exi st to arPerembdler purdh@ieda dnBhH8ssH hdRd I&?ﬂnpcdﬂ&l{ X g%e&xbﬁ?ﬁlic@iﬁéﬁ HhPthen be A

devel opers in quickly creating standard presen I nventi conponents.

Testing td : i conmponent s 20 t hat
excer cf e o BBl Upgh ol e A e rOnare rorbrEent,
.in a., 15 | notify devel opers_of the test

record tegt ul. Q an%. . _
c 200 T ;
conpl eti on s%‘ g?p@él.EéSt]gBﬂa\X/gF 8r68[8§r86ﬁ%rﬂ TRING SOTyAre cCoppaRenis 20 4Ly timgEp faggynew
rovide C++ inplenentation_of persistence, collections, and iterators for
P rTH{{hca-l t h £V i i
st andar d ‘Presé Y90 SRt RGHY SoAN R OE VTR  @rPEsicREsaliiy i ng now to Fig. 2, a
pi ctﬁgr aphic representation of a software factory, software conponents 20,
whetber pur ch&skaringnopyte Kigd, fravesyvdsled (his av awhitasted comers ierspfyw 70 Gorhmmenta2Qir e
use using ‘
in a ter 30; that is, framework 40 specifies a basic design structure, including base software
components 20, of a tier 30. In addition, framework 40 specifies a set of standard interfaces for any
software component 20 categorized as belonging to that tier 30. Framework 40 functions as a
template or design pattern for tier 30, ensuring that basic design for tier 30 is uniform across
15 projects.
In the present invention, frameworks 40 encompass major design decisions for their
corresponding tiers 30, including what dependencies a framework 40 has to other frameworks 40,
how properties and interfaces are grouped, what interfaces are used, and where software component
20 behavior belongs. For example, in a Visual tier 30 framework 40, a Model-View-Controller

20 (MVC) may be used to specify the division of labor for visual software components 20. In the

MVC, data are handled by the model, reaction to input is handled by the controller, and the view



20 library or catal oging processes, all of which are famliar to those of

or di nar ywskKeildgedsn t he software programm ng arts. Softwar GPW gpk 20
interfaces are standardi zed, with software conponent WO 01 6 @

PCT/ US00/ 35425 11 20 functionality limted to the characteristics and
behavi or unique to the software conponents 20 they represent. The paradi gm
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a software application fa

are firs ined . The exjsting inventory 700 is then reviewed 12 for
sof t war etx%ogrgr%%%g At %915 ém??l%cfn?rloll‘fr OLrﬁ‘%“?‘n aw%se“éﬁ‘ﬁ}’vﬁ ehthe 631G Rusinessenedst s. Syst em
requirenments &\gtat.do not exist as stock software conponents 20 are created
or purchased TECHHE 1985QiHe# hePedent dnveniems meodaogy sllomewreariqr dfcales hat nay

t hen be lireat ed 14 fromthe preexisting stock software conponents 20

and/ or t ReOhEFS SBin wplte arorpplicatian systeOto bEletenitlt huddubjett toBlyanbeasibaadsest by
conbi ni ng software conponents 20 at run-tinme to formnew unique

appld cat PN g praductiby. Theadfbregths ofstewsis BotrediS Qe BroRPAC8di&ralindd@Bnblbf 1idiQ:
Referring nowto Fig. 3, franework 40 is an architected context for

sof t war eratiempen é0nsy20 added, odified, 08 &mdvedhs ihs achft@c'?ﬁWd‘itsAag)p %%S%S;évgﬁ%'iaer

basi ¢ design structure, including base software conponent ,

30. In additianysthaeesaikpdQnsPen £ i | nd bpferfaces for
any software corrponen\tg@éZrO Pcat egor zeﬁsoggoﬁ\g%g%gpﬁé%g% E ﬂ)t .1a S\?gt.ware
Framewor kg EMNGi-i QRS a - .0r _design pattern for tier 30,
ensuring trﬂlg)tn basi c degf}éﬂ%%%%&}&%%aﬁﬂé%‘?ﬁ%’§8rr%Q%as‘ 5 $5F 8f wivare |

the pres i ion,. f.ramewnrks 40 enc ass mmj or design decisions for
their c%%dg%gg?ng%ﬁné%mﬁ%&a ??E?rﬁldﬁeﬁd’? LY arg epRPRIEHE B H Omaysiiio PR 40

has;t o ot her frameworks 40,  how properties and interfaces are grouped,
V\,halto i nt @Fﬁg%%@@&f%gﬁgiﬂnbmemg %mgglpts%féo@ymg@ﬁ@ppnem rules 210. Software

component rules 210 specified may further comprise rules on extending software components 20,

such as addition, modification, and deletion rules.
Specifying 200 software component rules 210 also comprises specifying rules on specifying
behavior exhibited by each software component. These rules 210 for specifying software
15 component 20 behavior further comprise rules on how each software component 20 encapsulates
details of how functionality is implemented for that software component 20 and rules on creating a
well-defined interface reusable at a binary level for each software component 20 whereby each
software component 20 may be made available for use by any other software component 20 that can
use the well-defined interface of the first software component 20. Software component rules 200

20 allow for use of off-the-shelf software components 20 by other software components 20.



20 behavi or belongs. For exanple, in a Visual tier 30 framework 40, a

Model - Vi g\ dsarsol [ er 20 (MC) may be used to specify thedigydoghensof | abor
for visual software conponents 20. In the MWC, data are handl ed by the
nodel, reaction to input is handled by the controller, and the view WO

01/ 48625 PCT/US00/ 35425 12 conponent handl es drawing activities. By
dividing the functionality up this way, different business nodels nay use
the same contr eflbpn%%drrﬁ’?ﬁva% GYMPORAY TUESHISO SAMRTIES PAHHE/ A iics @4Q ORBassing
Referring now to Fig. 4, the present invention's nethodol ogy all ows
creation 2 1O WEMRFAAOMACRYy TEFeAYIBE G fiema sabfarmecmPapYILi At puaingseftwatet o
be extensible and subject to change as long as the 5 systemis in

product i ofPMPPRettEd prapertiehaingd Jibtaonmg or catlogingstoftivateadmponeats@0e- det er mi ned’
nunber of tiers; rather tiers 30 may be added, nodified, or renoved as the
ar chi t ect ur e &ipdciftisg 2}Ppbiteat tangonemalleemayal sycoipischpsdifyigiuleyrecdekighaing00 a
set of software conponent rules 210, each software conponent rule 210

conpisi si ngfavagd coripoimnd inaioiBoirts, iviite HeseRles fQlde Afnati fowaR @ omBbneaf fug@fchvar e
conponents 20. It is anticipated that several sets of software conponents

rul es 210pdiRY alfodh thpletétiind Qortige Q&ﬁﬁd?x@ﬁt:c iteRh&E Rlufch W&c&ﬁgge%o Jnihnal €

set of software conponent rules 210. Software conporent

speci fied nd HE L ni ul es on extendi ng software conponents 20,
such as at g?(%(llon, méﬁn%?t?aétqegﬁfg{'and del etion rules. Specifying 200 software

conponent rul 210 a? C ri ses specifying rules gn specifying. behavior
exhi bi ted by S dnd @gf%{?@%ﬁﬁ%‘@ﬂ? A Tl SOPRTES S%?%Y’P% rmlﬁspé% i PYApHpaUne
sof tware 5 conponent ﬁo behavi or further conprise rules on how each
sof t war e ¥ORPBBTEAPOBM! ShaRTHFssteias qeesior addie. MpReing #ae regieaingpyopegies from
implemented for that software conponent 20 and rules on creating a
wel 110def | heofvian copmaaentr Tis a1y enchide spasifimeyt leass ene modifiertion seforaraveareponent
conmponent 20 whereby each
rule 200 whereby a software component 20 created using the set of software component rules 200
can be modified individually, or an entire set of software component 20 rules can be manipulated,
added, or deleted at one time. Other manipulating rules may be specified. By way of example and
not limitation, it is often desirable to have a template iterator class to facilitate accessing
15 associations. Such a template iterator class can be based at any software component’s 20
associations and can be used to iterate through all software components 20 in the association or only
through a specific software component type.
Librarying software components rules 210 are also specified including rules for adding,
changing, and removing software components 20 from a software component 20 inventory 700 as

20 well as rules on searching for and selectively retrieving software components 20 from inventory

700. This may include specifying a set of library rules to allow grouping a set of software



sof tware conmponent 20 may be made avail able for use by any other software

conponen 48at can use the well-defined interface of gdyeyddofssdrssoftware
corrponen%vog‘g{ @gftware conponent rules 200 20 allow for use of

of f-the-shelf software conponents 20 by ot her software conmponents 20. WO
01/ 48625 PCT/ US00/ 35425 13 Specifying 20 software component rul es al so
conpri ses glgeci fegi ﬁ{g rules 210 on passing data to a software conponent.
recei vi ng CRPY R SHFE2ed PINRIhE sUB1AS®FRERRONCHEHESAL 0 9 anintsobgatehieinvanmp B nt
20 properties, and librarying or catal ogi ng software conponents 20.

Speci fyi n@f 3P0V e FepRATENE oo alkmting (irssleetivg] yaplaincmiprisengpacits 20 igo and es
for designating 5 software conponent function points, where these rules
for desi gnanénee sdanaremporper@nfromuinednian 70poi AtSitiahdiigWibapl QI8 RilbW Gor
sof tware conponent interfaces required by a particular tier 30 to which

t he sof t waddétigooffaresmt]f 26frbat oogFoned3@0itd Hiverdo 3o sof t war e conponent rul es
conprises specifying rules for mani pulating software conponent 20

propeyties sucBofasart Wolfpohdtis 20dhAg ’exé‘clﬁ%ngliog&scisaﬂg?ﬁeﬁ@&\ﬁk,n gea?t]ir%ﬁ & 1dc85ed rom
g at leas e

10 a software conponent. This may 1 ncl ude specifyi

modi fi cat iRBasQf fOVAL afd @BQP)%Q b dit! BQpTébggcem&g a?r]%gse%%%gfntl%\g%g% goo gﬁn?eqrgttév&ch

created using the set of software co nent S ules
i ndi vi dual ) Q30 (E0LL Leq set: of sof tware conponent 20 rul es can be
. C t t : ' 0 1
mani pul at ed%( ponaé eg, or 3@? %?ntélau%f’rofi?fémg'l cor Elértrﬁﬁﬁ’ﬁ??jﬁ TRENHRY IREREA Ry
be speci fisequ'/ By Jnay of eﬁe?npioe an not limtation, it is often desirable
to have a tenpt sPEPPREY at6F clhdy allewr avmFhrpagus brhawesiimgts] Bane soditedtirens .
Such a temnpl age iterator class can be based at any software conmponent's 20
associ at i OFECERFoushshpdorBeEEs that qacksafivers Jompanint 3D ¢xecwts witlrie itsomphrredssi 20
in the association or only through a specific software conponent type.
time frame, informing dependent software components 20 of its status or providing them with
information when significant events occur. Because all present invention software components 20
operate independently, any software component 20 can be queried for its status.
De-coupled software components 20 in the present invention system communicate through
the present invention’s messaging system, which is also an asynchronous process. Messages
15 communicate events, information, and status between software components 20. Each software
component 20 may thus be event—driven, reacting to messages and events that are generated by
other software components 20 in the system. In turn, each software component 20 generates its own
events and communicates them back to the other software components 20 in the system.

The result of this architecture is that software components 20 operate independently,

20 simplifying maintenance and increasing software component 20 usage.



Li brarying software conponents rules 210 are al so specified including rules
for addi ngi ng, and renovi ng software conponents of t war e
conponen?g)Z(BM?%entory 700 as 20 well as rules on searcﬁ%l]g/ﬁmﬁ“azﬁd
selectively retrieving software conponents 20 frominventory 700. This may
i ncl ude specifying a set of library rul e to all ow groupi ng a set of
software WO 01/48625 PCT/ US00/ 35425 14 onents 20 created using_the
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sof tware conponents, thus allow ng for selectively placing software
conmponent £559paiahle v idfdet ¢ spiV &G FAGPUISRIS AR Frealed Hpvhibn 635 taee ¢qmeneneH iR 0Py
700. Additionall g library rules allow for addition off-the-shelf software
conponent g1gules 3} heasparise ynigriige relesiof allaar eere dhrpointenfaes POgramynaggalyusaftware
processes independently, reacting to received nessages to start and

conti nue theponcovmanpwaensulagoalay sdiittinngodifissagesd tamaviihd sofsedrd suatpenents
conponents 20 to start and continue processing. Accordingly, the present

i nvent i on 20nke@h pOtié @ad reled FyvaleainpOsaIneN tomhpdmRts 200td ensatel Gt BeyNSITvAROUS
behavior in its basic architecture. Asynchronous behavi or nmeans that each

sof tware %Qﬂp&{éﬁﬂbo%gm?l)&%&tt?e%rdd\éstSITb.nAh@iiﬁo@a , fePhBa% 1800w orek fRyifd @830
i nform ng dependent software conponents 20 of 1ts status or providing them

vent | on S0t tual SeCenRran ot S5V nE SR SRAEHL s BRRTHSRoTich: B Ry for

conponent 20 can be n%Herz'bed fQ us. De-coupl ed software conponents
|

its st
20 in thescf)r\é%r%ﬁ?m?%vetﬁt 3?15°§X7%f1é’1% {Shritini cat e through the present

i nvention's nessagi n stem which is also an asynchronqQus process..
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conponents 20. Each software conponent 20 may thus be event-driven,
react? ng tdependensizgesiramenenliei®t kast ththes feampsioaiisat (s dhopyproperties and interfaces are

grouped; what interfaces are used; and where software component 20 behavior belongs within a tier
30.

Framework rules may further comprise rules on specifying at least one package 42 for a
framework 40 where the package 42 further comprises a set of interfaces to provide a specific

15 behavior.

Tier rules 310 are also specified for associating tiers 30 with software components 20,
linking and setting processing sequencing, and processing states.

Additionally, it is often desirable to redefine software components 20 within tiers 30 or add
or delete entire tiers 30 from an application. Accordingly, association rules provide for software

20 components 20 created using software component rules 210 to be associated or disassociated from



ot her software conponents 20 in the system In turn, each software
conponeniyafi/fgeierates its own events and conmuni cat es tphefbrEksdso t he

ot her software conponents 20 in the system The result of this architecture
is that software components 20 operate i n&ependent ly, 20 sinplifying

mai nt enance and increasing software corrpé ent 20 usage. WD 01/48625

PCT/ USO0/ 3¢ Tier | es .310 must. al so.be specifjed 300, including
rul es 3103%?1}2 Sw fclrenrllgs é@)djglra fu‘é'éegbr}??%}ﬁﬁ%‘”% I’E‘f‘?s’a’néeééac%fu?rgsoﬁ?‘b\/&’r@ defining

conmponent s, 20 d%r eat ed }t]Jsi,ng &c?e sof tware conmponent rules 210. Tier rules
310 conpri FEIIPAFFARIT HBs3 40 allow tiers 30 to interface

progranmatical |y, software conponent manipulation rules to allow addition,
nodi fi cati on, a%saem‘élw&%ﬂ4IBfareswtlfm@%mmmtrglesomempmnfassemry, of giend 30
rules for testing software conponents 20 to ensure that these software
conponent sangEolgw#rp Fympdnents 29 o finsl applidditans Agvaly iobexatmiple, antl heulintitskiosindlhing
allow for extending tiers 30 such as by specifying rules on allow ng

nodi f Pcat | pecibiingsdhatindesezncanporeohnp@&n gbdse tdmidasnt O softird WMRNERTIOA AL S
20 associated with tier 30. Tier rules 310 further conprise framework rul es
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40 has to other frameworks 40; how properties and interfaces are ~grouped,

what i nt erdea6e 30 anRd 4 r nt. . vi or bel ongs
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within a tier 0. Framework rul es may ise rules o i ng

at | east for frapnpwor k 40.where the ckage 42 further
conpri ses O%S%rgi?g%%g??\cﬁdr@%g%@ef [(l)gnpfuoevsi {é aRPIGSHORY | és‘ssefg%béﬂg&f‘b(f may; fagher

rul es 310 are al tso.sgpe?i fied for .associating tiers 30 with software .
conponent Sogppnse testing'rules to ensure software componerits 20 adhere to requirements such as to tier

10 interfaces, framework interfaces, and package interfaces. Further, one or more rules may exist to
defining component dependencies, including connection rules, for on-the-fly applications as well as
define how software components 20 advertise behavior capabilities present in that software
component 20 including by way of example and not limitation communication interfaces.

Referring now to Fig. 5, a life cycle flowchart, the present invention’s methodology allows

15 application development to drive changes to the present invention’s architecture using a set of life
cycle rules. By way of example and not limitation, rules that define a desired software architecture
are either designed as described above or selected from a preexisting set of rules. Thus, a software
architecture designed using the present invention’s method generates software components 20, tiers
30, and applications by using software component rules 210, tier rules 310, and assembly rules 410

20 for an initial design 50. The initial design may have a predetermined number of initial tiers 30.



| i nki ng and setting processing sequencing, and processing states.

Addi ti ongbloyusd2s is often desirable to redefine software pegiRengsans 20
within tiers 30 or add or delete entire tiers 30 froman application.
Accordingly, association rules provide for software 20 conponents 20
created using software conponent rules 210 to be associ ated or
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may further include behavior rule interface rules, rul es "defining
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conprising rules on net’hods of” asse trers

conponent L nto final l.i.cations, by way of exanple and not limtation
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for softM@ e conﬁgyents 20 in tiers 30 and speqii{ing a set of standard

i nterfaces® &Y ShF eSO BRFosRapRoBenty 20 snediied 92 PlasTietssllomey heyaddsdt he
tier 30. Additionally, assenbly rules 410 may exist for defining conponent
deperdenciedifiedrridgigicd §6 @ ApRistinTequitementsalictatppl i cat i ons. Assenbly rul es
410 may further conprise testing rules to ensure software conponents 20

adhere to requRefemagtrowsiockiga dnoe tilsr oflquintdembédtesd fofmmeneinponaitend aces,
and package interfaces. Further, one or nore rules may exist to defining

conponent delememdietoc sefsyaré oahpibitg 20 @RNEEEAIBN6W8 2. AQkteBmhdisr 74, ¥6 is then
applications as well as define how software conponents 20 adverti se
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way of exanple and not Iimtation conmunication terfaces. Referring now
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al llows 15 application development I've changes 't
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archi tect grrige;nal intent of the requirement.

Additional software components 20 may be created 80 as needed after review of
specifications and current inventory 700. After new or modified software components 20
successfully pass a testing and validation phase, new or modified software components 20 are
15 assessed for suitability 82 to become part of inventory 700. Software components 20 that have
potential for reuse are added 88 to inventory 700. These new or modified software components 20
may thus be integrated into a current architecture, expanding the current architecture, i.e., adding 86
one or more tiers 30 to accommodate them. By definition via the rigid implementation of standard

interfaces, a software component 20 from one tier 30 can be used by any software component 20

20 from any other tier, making tier 30 relationships of little importance. However, in practice it is likely



are either designed as described above or selected froma preexisting set
of rul esywdhuikss2 software architecture designed using therB5RESHS

i nvention's nethod generates software conponents 20, tiers 30, and
applications by using software conponent rules 210, tier rules 310, and
assenbly rules 410 20 for an initial desil$n 50. The initial design may have
a predeternm ned nunber of initial tiers 30. WO 01/48625 PCT/ US00/ 35425 17
The syst emharpiraifesefears ompepenin2Qwhk prifpeily bausd basdrtge pihodiofalatecomponenised
for adjustnents that may be necessary 54. If any tier 30 is determned to
be in need28f adjustnent 56, it can be renoved or otherw se nodified 58.
As additional requirenents arise 60, new software conponents 20 are

created or exi st thg opafatioRbfthe pREreried tmba@intene rdfeeids 62k t6Pig, 41a8YSerdesigily: be
added, 5 nodified, or deleted 66 as application requirenents dictate.

Referring ngwe iR prdsnt iBvenBBE Befol tSEreAE a SEAWVALE BEnARHRL SHediRds EEé{"@f ftware
conponents 20 is determ ned 70, software conponents 20 are logically

gr ouped 72(:01%‘;3&%5%%@% ifo(?@reééngegcx@mia?e éolﬁ%ne > to determne if any of the

sof tware conponents 20 alrea Xi st 1n rnventory 700. Whenever possible,
sof tware conponegnt Sof t war e
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restructured tngnsure <go:qgnformance while retaij nie%%) the original intent of
the requirenment I"AYEICM SN RETIHEEFoITE Rt a8septplvrayesiid Oc EFuBe WAGin
needed after review of specifications and current inventory 700. After new
or nodi fi edsssBPhiialee Korloarfentedecd tices #de be siandalpnpasyeh 28 Testntd argViasrd tiers 30.
val i dati on phase, new or nodified software conponents 20 are 15 assessed
f or suit abilhe syste@Rdasignbedenwpepéies a gft of meefatorfyr ca001ierSOf thadnterf wosdineratase?0
that have potential for reuse are added 88 to inventory 700. These new or
modi fikd sof funetraaliig rmbetithiPe tier 30. In some cases. a set of tiers 30 will be specified. each tier
30 within a set having the same defined set of functionality capability.
Once a software architecture is architected, a user of that software architecture uses the
architecture and rules to specify an extensible N-tier architecture comprising a plurality of tiers 30,
wherein each tier 30 is associatable with at least one software component 20. Software components
15 20, in turn, are specified according software component rules 200 that comprise rules on properties
and interfaces for software components 20.
Referring now to Fig. 4 through Fig. 6, the method of present invention for system design
for an N-tier architecture generally envisions implementing a set of principles, rules, and methods
to effect a life cycle approach to creation of software-based applications using an architecture

20 created using the present invention’s rules and methods as discussed herein above. A set of rules

are designed an implemented, by way of example and not limitation comprising rules 210 on



may thus be integrated into a current architecture, expanding the current
archi t ecldfo§usds€- - adding 86 one or nore tiers 30 to ageaipRheasest hem By
definition via ?he rigid inplenentation of standard interfaces, a software
conponent 20 fromone tier 30 can be used by any software conponent 20 20
fromany other tier, nmaking tier 30 relat9onships of little inportance.
However, in practice it is |ikely WD 01/48625 PCT/ USO0/ 35425 18 t hat

certai n sottajigr endehspreisantcs of Qofiare compamants R9; fokes 33@dn bgrs 38 mhdimainenhree of

sof tware conmponents 20. In the operation of the preferred enbodi nent,

ref erring sofiwkret apnfpiogentsl 20 awishyis taanndesorg (700, indkiding 4ddRion) emaificationy ethiicn)
nmethod to create a software architecture specifies 50 a set of software 5
conponent dxtth@®n2dd deRfiof beadfiwige SHhionBAte wRAINANEANS 768 and RBesMBloB Muildin
designer also specifies 300 a set of tier rules 310 for creating tiers %0.
The syst emedes Saeppilaionsspeci fies 400 a set of assenbly rul es 410. Linkage
rules within assen%ly rules 410 allow for selected tiers 30 to be

st andal one, su - j . v i he system desi gner o)
Sponr Tl oa®y sofftsdife RENAAGBhe WERIE bR Jhave bl SYSSMAERHRSEE 200
set 10 of functionality..capable within th ier 30. In sgne cases, a set
trers 30 wifiiosn ¥R frkRBAgmBIa bise helug ypiie romgrat Al s als B iese
defined set of functionality capability. Once a software architecture is

ar chi t ect &8512%e%; 8 8PTIHRre ORgTes JOBIRSPRrify ph Feate A bR s Rrqhiectei-apg Yk 4t e
and rules to specify an extensible N-tier architecture conprising a

plurality of tildFfgresoinvapitansanbeemeiedicdar thg (orinof aspuéramplamenigd precessesagd st
one software conponent 20. Software conponents 15 20, in turn, are

speci f i ed ampwotushsrigr softioner bogoprpanent Viatibesasgéds sfhat preesmpinvesianuas also be
properties and interfaces for software conponents 20.

10 embodied in the form of computer program code embodied in tangible media, such as floppy
diskettes, CD-ROMs, hard drives, or any other computer-readable storage medium, wherein, when
the computer program code is loaded into and executed by a computer, the computer becomes an
apparatus for practicing the invention. The present invention can also be embodied in the form of
computer program code, for example, whether stored in a storage medium, loaded into and/or

15 executed by a computer, or transmitted as a propagated computer data or other signal over some
transmission or propagation medium, such as over electrical wiring or cabling, through fiber optics,
or via electromagnetic radiation, or otherwise embodied in a carrier wave, wherein, when the
computer program code is loaded into and executed by a computer, the computer becomes an
apparatus for practicing the invention. When implemented on a general-purpose microprocessor,

20 the computer program code segments configure the microprocessor to create specific logic circuits

to carry out the desired process.



Referring nowto Fig. 4 through Fig. 6, the nethod of present invention for
system deen grn4seipr an N-tier architecture generally envi spefigshiasignenti ng
a set of principles, rules, and nethods to effect a life cycle approach to
creation of software-based applications ing an architecture 20 created
using the present invention's rules and t hods as di scussed herein above.

A set of rules esi i pl enent.ed, by way of exanpl e and nat
limtation conp'rr?gsrlgfr?%’ ?lftgge?grgf%gdeg}%%% %Tf%#?’&f%@s H’Z@“eri@n%?‘gﬁ‘fair%n
and characteristic f.goftware conponents 20; rules 310 on tiers 30 and
mai ntenancéo%?one%??r%é?laméé BHE APRICOEPNRICETHF IR ARSI DIG2m? Ger, SOEARYINGH S8
addi tion, dification, |location, extraction, and del etion of software
conmponent s OWATHTA% FRIRMED Fley deor creatias spiftware £0mpoRentsytitrei ang astembhsruBs, ahdf
applications. 5 In sonme inplenentations, it may be desirable to have a base
set of sof tMiahevill bafroribants Urge ofghdinaryskill ib hewsmpnterirtshiarluding typlyaf esngie as
actual software conponents 20. Accordingly, in these instances, a software
desi gner weud ubtdipewiiby kayttbacks caice, dadariedspint@facay, et ¢ grapiicdrewsrk ©I140.
The present invention can be enbodied in the form of conputer-inplenented
processes anefacappad deukeorfafy cRfibifitidhl theed OBRPMEER TS/ SfurnMR bR sARRRG! S
of the present invention can also be 10 enbodied in the form of conputer
pr ogr am cogecerbodediid | Pk Sin B oYy B B,
hard dri veg, or any ot hgfgégsg&npﬁ{t(g?-rearg(éeg%’c%tdg}?eaﬁgﬂg’ %ﬁ?%@%gﬁg?eﬁg& en

the conput gy, kR QYA Gode dr?mélg?ngﬁgd B8 n%gra?%(xﬁgvl&k%danla){heglé%{%ormUt er, the

conput er becones an apparatu rpracticing e Inventton. The present
i nventi on can al.so egcpbdi g in.the formof , canputer program code, for
exanmpl e, whet heirt%vsﬂt1 g? et elrsglooéﬁ § SPAYS CRaTgFLim Y %eéﬂgpdmi“ﬁ?%géﬂ aEn2amEs A th ed
by a uter, or, trapsnmitte S a. propagated conputer data or other signal
Oz er Ox parts which have been descngedaandlllu%tratgda ovein ordép?o explain the nature of this inventic?n

may be made by those skilled in the art without departing from the principle and scope of the

invention as recited in the following claims.



transm ssion or propagation nedium such as over electrical wiring or

cabl i ng,wthm%g fiber optics, or via electromagnetic r ggraidodsss29r

ot herwi se enbodied in a carrier wave, wherein, when the conputer program
code is |loaded into and executed by a co%ut er, the conputer becones an
apparatus for practicing the invention. en inplenented on a

gener al -plg%&ﬁﬁsn‘i croprocessor, 20 the conputer program code segnents
configure croprocessor to create specific logic circuits to carry
out the de@,'hrted 1giro ess. WD 01/48625 PCT/ US00/ 35425 20 Therefore, a system
for designl'AY 2861t \Ware architecture for use in generating software
conponents for building software applications can conPr_i Se numer ous mneans
for specifyingla set® mgq‘o%@fg%égrné‘g@éﬁf%ﬁréﬁﬁhﬁ@ﬂt‘géf‘?fép IERSWI I COBTPPIRafSEn
conponents, tiers, and assenbly rules, all of which will be famliar to

t hoseZof dJwdiRaMN igepftvatepppliratiersniha eathagraomprising] udi ng, by way of exanpl e
5 and not Iimtation, keyboards, m ce, drag-and-drop interfaces, text

edi t oBs, graphiacal ephcifping a s@loE softwire cérapmsnt rakes fdrkvesatin ke fiaredvynponents;
conbi nati on thereof. These nmeans may further conprise nmanual processes,
heuri stic proceésses spaifyiagatsedopli@ceRks €65 crafithgtdiextdnkiBle sof ofidts, GRTREM@lek ON
t hereof, such as expert systemdriven or inplenented designs, neural
netwosks, and the | ifkfer édmpMsidg: b€ understood that various changes in the
details, materials, and arrangenents of the 10 parts which have been
described and illustrate L:n: Oor I i

i nvention my be mqa'de bgsﬁﬁggﬁog%%%ﬁg P%glthﬁé%gr%% ﬂ\?\ﬁ}l%1 05%%%03’?%‘?‘%‘13}3 [re ((j)m
the ppinciple and scobe Qlid NEsohMNeNlhAeRtulef Hhf BaskdbiddtuiliPb! SN area

8 from at least one tier created with the set of tier rules;

9 ii. a set of tier framework rules to provide an architected context for software
10 components associated with a tier; and
11 1. a set of package rules to provide for logical grouping of interfaces within a
12 framework defined by the tier framework rules to provide a set of specific
13 behaviors for the tier; and
14 c. specifying a set of assembly rules, the assembly rules comprising association rules
15 by which each tier may be associated with at least one other tier and linkage rules by

16 which each tier may be linked to at least one other tier.



CLAIMS What is clainmed is: 1 1. A nethod for designing a software
architec{yyyfikgs utilizing software conponents in 2 bui lxHmagsobisés2sr

sof tware app(ications, the nethod conprising: 3 a. specifying a set of

sof tware conponent rules for creating software conmponents; 4 b. specifying
a set of tier rules for creating an extefsi bl e set of tiers, the tier rules
5 further conprising; 6 i. a.set of association rules by which at | east one
sof tware conmpodent gpeeﬁ’tcg‘&d of claip {gVheran SeRCtviRE @ selRipefivate omperenprayester
associated with or disassociated 8 fromat |east one tier created with the
set of ti &Feapipg ediwage gqmpogentpfuriger ¢omprises: amewor k rul es to provi de an
architected context for software 10 conponents associated with a tier; and
11 ii?. a set &f paénesifeng pilessor spegifying ineerfacss forageicalftwgremopipogenafand
interfaces within a 12 franework defined by the tier framework rules to
provitle a set of speerifyiog s fhedpaviiyimgsbdhaviot dx@ibite@by eadh doflwlare corg@entf yi ng
a set of assenbly rules, the assenbly rules conprising association rules

15 by which each tier nay be associated with at | east one other tier and

| i nkage rules by 16 which each tier may be linked to at |east one other

tier.; WO 01/48625 PEld ol 3p4EPm ?%hérei%'sp&g@]ir%?u}gqop é}t:&_lfﬁh%%r?mv\g :Etg‘ih@r

specifying a set of software conponent rules creating s
conponent g, fyrther conprises:

3 a. specifying rules on how each software componenf encapsulates details of how
4 functionality is implemented for that software component: and

5 b. specifying rules on creating a well-defined interface reusable at a binary level for
6 each software component;

7 c. whereby each software component may be made available for use by any other
8 software component that can use the well-defined interface of the first software
9 component.

! 4. The method of claiml further comprising specifying library rules for selectively
2 placing software components into and retrieving software components from an inventory of

3 software components.



3 a. specifying rules for specifying interfaces for each software
conponentwoanggeds b. specifying rules for specifying behavpetRiiHsist ed by
each software conponent. 1 3. The nethod of claim 2 wherein specifying

rul es for specifying behavior further 2 conprises: 3 a. specifying rules
on how each software conponent encapsul at details of how 4 functionality
is inplenmented foor that soft conponent: and 5 b. specifying rules on
creating a wel | “def | @% s Oéj\rl\%;gl@r? gﬁggﬂFlé Saﬁwéreb‘quwqt dYiEF cpBprispruscier
sof tware conponent; 7 c. whereby each software conponent nay be made

avai | abl e OPPULRE Y thsrhels Formponients 3ahin seftw e sAERRSAtS OF K, isglnding mulestie allow
wel | -defined interface of the first software 9 conponent. 1 4. The net hod
of clafm fadftiqR Pt efbhsrshsif ngfugeeciompprgyty intorthe ipventors f or sel ectively 2

pl aci ng software conponents into and retrieving software conponents from an
inventory of 3 software conponents. WD 01/48625 PCT/ US00/ 35425 23 1 5.
The nmethod of claim 1l wherein software conponent rules conprise rules for

2 supporting of - t heTshehdth@bopahent 5 fuithdi cong@ingadpecifME AN ERLS o sbthels
including rules to allow 3 addition of off-the-shelf software conponents

i nt ot blf,‘ | nvo@pbiYny molliffeatidhaildehbRdy @éft\@ir@icﬁﬂnﬂorfeH{strﬁﬁf be_CBHB{die?,i tH9 at least one
specifying at | east one software 2 conponent nodification rule \M%eresby

sof twage cogpeRe RbSpHTML Q_@diﬁ&tgﬂ%ﬂ ’cofhpﬁsigé ?Adﬁ?o%t mg&%cat%naée?{dteciéﬁ%gn I(_:u(?rgponent

nodi fication rule conprising addition, no I cation, an Ion rufles.

| 7. The method of claim 1 wherein the software component rules further comprise rules

[N

for designating software component function points.

1 8. The method of claim 7 wherein the rules for designating software component
2 function points further comprise rules to allow implementing software component interfaces
3 required by a particular tier to which the software component belongs.

1 9. The method of claim 1 wherein specifying a set of tier rules for creating an extensible
2 set of tiers further comprises:

3 a. specifying rules on allowing modification of software component attributes for
4 software components associated with the tier;

5 b. specifying rules to allow specifying what dependencies a framework has to other

6 frameworks:



1 7. The nethod of claim11 wherein the software conponent rules further
conpri sey/ QLH L fage252 for designating software conponent funglorafop9dsnds. 1 8.
The net ho Fal m 7 wherein the rules for designating software conponent
2 function points further conprise rules to allow inplenenting software
conponent interfaces 3 required by a pa2‘ti cular tier to which the software
conponent belongs. 1 9. The nethod of claiml| wherein specifying a set of
tier fules for CcreafPastyian rdse @ravopreperdesgad in¢rfaceetrs gfaypedier conprises: 3
a. specifying rules on allow ng nodification of software conponent
attriButes for d 4 sefacifing rdemponsanierfecee ateddandi th the tier; 5 b.
specifying rules to all ow specifying what dependencies a framework has to
ot her9 6 framewor ks spedidyifig hd86RE sPECTHyWUSERY s3fdafe codporent betapiREbdlygdg rul es
on how properties and interfaces are grouped; 8 d. specifying rules on
what interfaces are used; and 9 e. specifying rules that specify where

sof tware conmponent behavior belongs. 1 10. The nethod of claim1l wherein

the framework nyl es Thuriddeld SOTRM $ & HeHE SheOtamAv P SGiEd Yirhe:r %mérﬁ@%le? £

package for a framework, the package further corrprl sing a set of Interfaces
3 to pr ovi 99%1‘%1@%??6'21&0 PE&Q%:I t%Fafr&mé\;«'Ork tﬂg tﬂnﬁ)er S ngrli n gelfl ft 1rr1]t%rfaces
conprising basic desig ture conpri s h ng base

conpopent stog%rwd%aspemflc behaW((:)(r)rrponents in the t| er; and

! 11. The method of claim 1 further comprising:

2 a. specifying a basic design structure comprising base components for software
3 components in the tier; and

4 b. specifying a set of standard interfaces for the software components categorized as
5 belonging to the tier.

1 12. The method of claim 1 wherein specifying a set of assembly rules further comprises:
2 a. specifying rules to allow assembling and compiling at least one tier to provide a
3 stand-alone, executable program; and

4 b. specifying rules on allowing combining software components and invoking an

5 assembled application at run-time to form new unique applications on-the-fly.



4 b. specifying a set of standard interfaces for the software conponents
cat egori gRfly1a@e2s° belonging to the tier. 1 12. The net hop@fysdasasl
wherein specifying a set of assenbly rules further conprises: 2 a.
specifying rules to all ow assenbling and conpiling at |east one tier to
provide a 3 stand-al one, executable progfam and 4 b specifying rules on
al | owi ng conbi njng ftware npopent s and i nvoki ng 5 assenbl ed
application at ir Sﬁﬁénv%dfog mﬂhgwhammesoémq ‘E?&%HOB%“’&?SP%EW fyigs aligping
01/ 48625 PCT/USOO/35425 25 1 13. The method of claiml, wherein the

sof twar e CEATHONENIT FOMBACEIA EXEGHIG ASVREGTQUOPBYWHHiN its (é‘a’cthreg‘é)#ftd/mn%fr@@ﬁmm@nt
to execute asynchronously within its own thread and tine frame and to 3

i nf or rh depB@RIBYfierensapysAmAerenof ity Batetag preyidedegendant cenpiapendininfcoaponerens
with informati on when 4 predeterm ned events occur. 1 14. The nethod of

cl ai m4l f upetaermpmadmEvess ngruspeci fying rules to all ow defining one or 2
nore techniques to allow a software conponent to traverse a nodel, the
nodel conprising one or 3 nore software conmponents. 1 15. The net hod of
claim 14 wherein the traversal of a nodel uses a predeterm ned 2
interfiace. 1 1614 ThernaRhdish @tiagh airmfrkr Eathbi\ele %m{dgﬁhl@gtosams&'d%ﬂﬁlﬂgo}ié%res

on inplementing a 2 tenplate iterator class to facilitate accessin

associat i Opgre téchllyques-r tiaeall%tarkgﬂ %{ c%ln biBnlf ﬁ“!ﬂ%?b thobiemk g@%lﬁcg)ﬁlghéﬁé grfl_]eotgre

cl ass can be based at any vvar conponent’ s assocl
used t;0 |t§lggtsgﬁgvglre%&%m§én S_software conponents in the

1 15. The method of claim 14 wherein the traversal of a model uses a predetermined
2 nterface.
1 16.  The method of claim 1 further comprising specifying rules on implementing a

o

template iterator class to facilitate accessing associations.

1 17. The method of claim 16 wherein the template iterator class can be based at any
2 software component’s associations and can be used to iterate through all software components in the

3 association or only through a specific software component type.



3 association or only through a specific software conponent type. WO

01/ 48625 WS/l 35425 26 1 18. A nethod for generati ngpSpikiRasss
conponents for use in an N-tier software 2 application, the software
conponents having a predeterm ned structure, the nmethod conprising: 3 a.
provi ding a software conponent architect ur®e conprising a plurality of

tiers, 1\/\/nerei n 1§ eag‘hth'i?er jray be asso%j ated with at | east one of the

sof tware conponents, - eREWOH OF "ECBETRURS RAFWATE FIFIPSIGHE 1T pise dat iy Mitiseepfvwre of
interfaces folr. t.hathti r, the interfaces 6 defining a set of functionality
capabl @ wi tRPH A HaiN OB e LRgPongRts haying psdesaniagd gristuse. theymethpdipamprisipgof
tiers, providing at |east one of the software 8 conponents to satisfy the
functidnality of t hePoviginagseftwhns compongnt dreutsetursisempfisinhepluliyaf tisvavenerein
conponents provides a predeterm ned set of interfaces specified for the 10
sel ected one of the gAchitiat intybodssodimedswitll atll®ast dieeofniet dofish anf condpahdnits] 8ach tier
wherein the software conponent is reusable by any system 2 enpl oying

sof t wafe conmponents fiebegaenprisingac prdetantiged\d: of tilerfated hthf i) &k MtdBacesl
20. The nethod of claim 18, further conprising: 2 a. specifying a set of

tier feéamework rul esddfminr0¢t fefuadtionial cifele@deOmbend:-: dar software 3
conponents within a tier; and 4 b. specifying a set of package rules to

provide for |ogbcal g Quplehdd Ohe bPHLHARIES Wit BroyiRind 4 r ' by
the tier framework rul es teo pr o?/i de aJset §(§)}%IE&’ 'oyﬁéﬁ%l%gﬁm'&tgee@ W%e

speci aviors to
tier. WO 01/48625 P@c{rﬁf%ggﬁé%lga%sfy the functionality of the tier wherein the at least one of the
9 software components provides a predetermined set of interfaces specified for the
10 selected one of the plurality of tiers.
1 19. The method of claim 18 wherein the software component is reusable by any system
2 employing software components designed in accordance with the method of claim 18.

1 20. The method of claim 18, further comprising:

2 a. specifying a set of tier framework rules to provide an architected context for software
3 components within a tier; and

4 b. specifying a set of package rules to provide for logical grouping of interfaces within
5 a framework defined by the tier framework rules to provide a set of specific

6 behaviors for the tier.



27 1 21. The method of claim20, wherein the tier framework rules further
conpri seywodiasesPeci fying rules on specifyi ng dependenci q,%]%g‘o?,gg@y\or k has
to other frameworks; 3 b. specifying how properties and interfaces are
grouped; 4 c. specifying what int erfaceszﬁre used; and 5 d. specifying
where software conponent behavior belongSs. 1 22. The nethod of claim 21,

further conprising SREielnshRBcii 56 Pkl BB RAGKRARS nupfe LhS RACkages

conprising grouping of Interfaces within ranework in

interfaces to .3 specify. h a _specific, behavi.or, . such nmessagj ng or
conneféti ng, isto bg&ﬁ{%l\r}gg“‘\éy%s.onlsgﬁ%.yl% %B‘frﬁigﬁc’%‘fa fé%?"@ﬁ?ﬁ?s‘f’@ﬁ‘e?% Qyprks:
N—tier3 architecture, the architecture conprising 2 software conponents and
tiers, the metfod cOMSHY8EAGY PPgriey aakiniariacssgregrewredof appl i cati on
requirenents; 4 b. determning a |list of required nodels and software
conpoflents to $ati sfRFCHHBE Whatpisrirceagrecised andi renents; 6 c. logical ly
grouping the software conponents into extensible tiers; 7 d. determning if
each sSoftware donpofresifying wagrelsoftivare cpmpeneai beibvier batorms. | nventory of 8
conponents; 9 e. using each software conponent found in the inventory if
that software conmponent is 10 a required software conponent; WO 01/48625
PCT/ USOQ 35425 28 11 f. restructuring software conponents in the inventory
to ensure conf@emantee mhihbe of claim 21, further comprising specifying rules on defining packages,

A

the packages comprising grouping of interfaces within a framework into subsets of interfaces to

3 specify how a specific behavior, such as messaging or connecting, is. to be provided.

1 23, A method of system design for an N-tier architecture, the architecture comprising
2 software components and tiers, the method comprising:

3 a. determining a set of application requirements;

4 b. determining a list of required models and software components to satisfy the
5 application requirements;

6 c. logically grouping the software components into extensible tiers;

7 d. determining if each software component in each tier is available in an inventory of
8 components;

9 e. using each software component found in the inventory if that software component is

10 a required software component;



12 retaining the original intent of the requirenent, if possible; 13 g.
addi ng addj i3 software conponents if no existing softﬂ@ngﬁggggnent in
the 14 inventory satisfies or can be restructured to satisfy a

requi renent; 15 h. associating at |east one software conponent wi th each
required tier; and 16 i. creating an appldcati on by defining and

i npl ementing |ipnkages between the required 17 tiers. 1 24. The net hod of
claim23 furt he‘n{] corfpHTUSIURgE sofware cPmBPReRts i84bhINYEWOR 3P LINIFeCUERTmentEnvhiles
b. testing each restructured software conponent; 4 c. assessing each new
sof t wir e conponent frefingng thepiiginglynten dh¢heonguirsaent, gfpossitde; 5 sof t war e
inventory; 6 d. assessing each restructured software conponent for
suitability to Hecormdpgradditibnal seftwiresofriposanes if meerisany sofewnte Sorgponantdh mig:
the new or restructured conponents to the inventory if the newor 9
restructured sof t warieveorpenifits draan potesmiduatd fovatisfed suaémeradded to the
software 10 inventory. WO 01/48625 PCTI USOQ 35425 29 1 25. The net hod of

cl ai m23 whereil t hesgRWAp af 185k bRCIoiat @AFJoneH: Vith QEIOBAIHS tidf: @nd 2 €i t her
tailored into the current architecture or the architecture is expanded by

addi ng one or npre &eétihﬁ%x%aﬂp@c@t%%%@@rﬂﬂ@a hﬁxg% tm%g r&2des HGhMEEH. ﬁgﬁ‘ﬁ%@;e

conponent. 1 26. The nethod of claim23 where ware conponents t
so specific they cane.

1 24.  The method of claim 23 further comprising:

2 a. testing each new software component;

3 b. testing each restructured software component;

4 c. assessing each new software component for suitability to become part of the
5 software inventory;

6 d. assessing each restructured software component for suitability to become part of the
7 software inventory; and

8 e. adding the new or restructured components to the inventory if the new or
9 restructured software component has potential for reuse are added to the software

10 inventory.



2 only be used in a current application are not added to the inventory. 1
27. The f claim24 wherein testing conprises testy

val i dat i 5)’{?&%&% The net hod of cl ai m 23 wherein addi ng aﬂéﬂ‘???@%%‘f”softmre
conponents if no 2 existing software conponent in the inventory satisfies
or can be restructured to satisfy a requi2 enment 3 further conprises: 4 a.
procuring an of%-th -sheIL dsoglﬁwaro conponent froma third party; and 5 b.
provi di ng the of¥-t hECIREN9d AFHARLS VT BN SRY QRirestugurse sefeyase AQTpRAgents are
interface to 6 interface between the off-the-shelf software conponent and
at | edst ofighef fadlpredygio (hy WD IUTFIUSOD HBcistectgE ig epmnde byyasidmmone pr more
designing a software architecture for use in generating software 2
conporfent st o agpmaiodgfe Fefmewenr eesappitied aofiwars comprmestyst em conpri si ng: 3 a.
at | east one processing unit; 4 b. at |east one nenory store operatively
connected to the processing unit; 5 c. Ntier design software executable
within the at | east one processing unit; 6 d. software architecture

speci fii cati ons 26esi dErtméthod bfecldBNIY Yheit osfevdr®EotiSeheh tah@reNo sfectficehed@si gn
software, the software architecture specifications conprising 8

speci fa cat bfINSe (194 iR a S@er@hppiREdINaEEn S QHRRNS e ihvtnksy.f Or creating software
9 conponents, specifications of a set of tier rules Tor creating tiers, and
specifications 10 of a set of assenbly rules; 11 e. an input device,
operatively in comunication with the processing unit, for 12 permtting

i nput of the 505'}V\’arﬂle%&mdto%%ﬁayxﬁ%4%%%n¥ gegt?ntgicgpn%ﬁses testing and validation.

1 28.  The method of claim 23 wherein adding additional software components if no

28]

existing software component in the inventory satisfies or can be restructured to satisfy a requirement

3 further comprises:
4 a. procuring an off-the-shelf software component from a third party; and
5 b. providing the off-the-shelf software component with a predetermined interface to

6 interface between the off-the-shelf software component and at least one tier.



13 f. an output device, operatively in comunication with the processing
unit; a a communi cations pathway operatively coppggt t he
processingoéﬁ? ? 1 30. The system of claim?29 wherein the coﬁﬁﬂ%%%%tions
pathway is a network. 1 31. The system of claim 30 wherein the network
conpri ses asynchronous 2 comuni cati ons30synchronous comuni cations, |ocal
communi cations, |ocal area networks, wide 3 area networks, and | ocal bus
networtks. WO 02P486255Ystem (oSt sBugm safiware guehitoctury Jpo Hier By SenSERlg@iSPigvae
software architecture for use in generating software 2 conponents for

bui | dBng s®MPRAES QppHilding sofware appbicatipns, in sy CPTPMEne: 3 a. means for
specifying a set of software conponent rules for creating software 4
conpoAents; 5 k& neanlsast ore wpessifigimg a set of tier rules for creating
tiers, the tier rules further 6 conprising: 7 i. a set of association
rul es4by whi ch beach atlesst o @erheny sviré bpdriteveBatondetetiit@ the prdcessingunitay  be
associated with at | east one software conponent created using the 9

sof tware conponrent Nii@Sesig¥sdfiwarder@elitablt with®ithd H1aoRVEHelprédebsse dix; provi de
an architected context for software 11 conponents within a tier; and 12

iii. @ set of packagsiwdit 82hiQuRE OYdcHRafidHs rbRBhCRl th OB b torl Bt By hases
wthin a 13 framework defined by the tier framework rulés to provide a set

of specific 14 beh@yi ofegighOkof el 1EL s@Whre architecture specifications comprising

8 specifications for a set of software component rules for creating software
9 components, specifications of a set of tier rules for créating tiers, and specifications
10 of a set of assembly rules;
11 e. an input device, operatively in communication with the processing unit, for
12 permitting input of the software architecture specifications;
13 f. an output device, operatively in communication with the processing unit; and
14 g. a communications pathway operatively connected to the processing unit.
1 30. The system of claim 29 wherein the communications pathway is a network.
1 31. The system of claim 30 wherein the network comprises asynchronous
2 communications, synchronous communications, local communications, local area networks, wide

3 area networks, and local bus networks.



15 c¢c. means for specifying a set of assenbly rules further conprising
associ at {1 Jakd,€s by 16 which each tier may be associ at ggbhdohsehs ! east
one software conponent and |inkage 17 rules by which each tier nmay be
linked to at |east one other tier. W 01/48625 PCT/US00/ 35425 32 1 33. A
nmet hod for defining and inplenmenting an Rltier software architecture for a
system 2 conprj.sing at |east one processing unit, at |east one nenory
store'operatively cOnPEEROT FSiEgRing B sofivare SEshiectynsifor upg in eencrpsiag geftvige
software executable within the at | east one processing unit, an 4 input
devi cé opeaPPYRy/fof huildipmipiivag apphcafionth therastpneempssing unit for permtting
input of the 5 software architecture specifications, an output device

oper afi vel y i n agomrinsresafdropesifying &rset ob sqftware soimpgnennirdles &orctreating software
comuni cati ons pat hway operatively connected to the processing unit, the 7
met hod conpri sing: 8omapordeowdi ng the N-tier designing software into the
menory store; 9 b. executing the N-tier designing software: 10 c.

i nput 5i ng a setb. of aEhiEdr&peRIYRENEBEL dflie Sulk® ForCdreatnk NkrS Qhd WA Riles further
conponents into 11 the nenory store; 12 d. inputting a set of tier rules
for crkeating tiers tahpridifile nenory store, the tier rules 13 further
conprising: 14 i. a set of association rules by which each tier created

with ghe set of tier rul @S ofas58YidAGuRSEPFhRhSkn el Bregtéq Lvﬁ@lﬁfeisg&z tiglgl{u&g?r €

conmponent created using the 16 software conmponent r ul
tier gramework rules to Hfa?\% ngo@iQtear\Aﬁml att ?e%gteoqle%8&&/%%%0&%5116%?2}6%5 Ssing the

9 software component rules;

10 ii. a set of tier framework rules to provide an architected context for software
11 components within a tier; and

12 iii. a set of package rules to provide for logical grouping of interfaces within a
13 framework defined by the tier framework rules to provide a set of specific
14 behaviors for the tier; and

15 c. means for specifying a set of assembly rules further comprising association rules by
16 which each tier may be associated with at least one software component and linkage

17 rules by which each tier may be linked to at least one other tier.



18 conponents within a tier; and 19 iii. a set of package rules to provide
for |ogiggl ping of interfaces within a 20 franmewor I y the
tier frangv%@{(&?ul es to provide a set of specific 21 beklifac\?ﬁjoslpgggﬁ t he
tier; WD 01/48625 PCT/ US00/ 35425 33 22 e. inputting a set of assenbly
rules into the nemory store, the assenbl32rules further 23 conprising

assocjation rules by which each tier nmay be associated with at |east one
24 so* t war e co?r%‘one%‘tm%#ﬁ?iﬂﬂcﬁéa’d@ a?‘{}lﬂ?é’ée%%ﬁtlﬁﬁflrtlﬁ-tléa@ﬁ%areeﬂrchﬁgpyurgéorlaism@m to
at Iegst 25 one other tier; and 26 f. processing the software conponent
rul es; ti EPTPUTBS 2 53 O84S BEREFILUiited! 16T AR MSEMON: SIOF opgrati vefiesingeiteryto the
software to create an N-tier software architecture. 1 34. An N-tier

sof t war e ZFCRISIIEHNs N-Usrsleaianipg seftware exasstahtedivighin theeat ddastr g eroveskirg un, an
conprising: 3 a. a first plurality of binary values for creating software
conpohent $nRYS deceseferatively in4omonpeateot withtes probesbing ani e60pdmpling Apud of té

bi nary values for creating tiers using tier rules; and 6 c. a third

pl urat ity softwisk neshytestateugscifications senbhtpngdes ket WarBvapRh i oAi@RaHdd Ehther s
and 7 software conponents.

6 processing unit, and a communications pathway operatively connected to the processing unit, the
7 method comprising:
8 a. loading the N-tier designing software into the memory store;
9 b. executing the N-tier designing software;
10 c. inputting a set of software component rules for creating software components into
11 the memory store;
12 d. inputting a set of tier rules for creating tiers into the memory store, the tier rules
13 further comprising:
14 i a set of association rules by which each tier created with the set of tier rules
15 may be associated with at least one software component created using the
16 software component rules;
17 il. a set of tier framework rules to provide an architected context for software
18 components within a tier; and
19 iii. a set of package rules to provide for logical grouping of interfaces within a
20 framework defined by the tier framework rules to provide a set of specific

21 behaviors for the tier;
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27
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34.

comprising:

PCT/US00/35425

33

inputting a set of assembly rules into the memory store, the assembly rules further
comprising association rules by which each tier may be associated with at least one
software component and linkage rules by which each tier may be linked to at least
one other tier; and

processing the software component rules, tier rules, and assembly rules using the N-

tier designing software to create an N-tier software architecture.

An N-tier software architecture stored in a storage media, the storage media

a first plurality of binary values for creating software components using software
component rules;

a second plurality of binary values for creating tiers using tier rules; and

a third plurality of binary values for assembling software applications from tiers and

software components.



