30 March 2006 INTELLIGENT PROCUREMENT AGENT BACKGROUND OF THE INVENTION 1. Field
of the invention The present invention relates to a system that manages exceptions to normal operating
situations in procurement of supplies. More specifically, the present inventionapplies fgecision support
system to determine whether a supply request involves an exception event, and then employs an
execution system to perform a corresponding action based on exception event data. 2. Background of

the Related Art In the related art,JsofvyarecSON PREORE VASQUIAE BIRMning, workflow automation,
decision support and business collaboration within the supply chain. However, these related art systems

deliver quantitative recommendations without properly considering the risks associated with supply

management. For example, but ngj by nErOUND oSk SHNTRSNMbalanced market conditions, a
deteriorating relationship with suppliers or over-extended supply pipeline that affect the reliability of

supply, are not considered in the computations performed in the related art system. Various related art
systems focus on evernik-trigjgdretitbedbientidetection and recommendation. When supply issues are
encountered, this related art system alerts users and activates predefined problem resolution processes.
However, the related aFhespstegiisiayention aelaistve antsEosdatsupages. cxaentigosriomersvite for
feedback). Further, there is no related art system that detects and resolves problems according to type
of commodity or‘tPFé%n&W@t%eubfﬂﬂcéf?dﬁﬁﬁoﬁfe\%?ﬁlﬁ?e.%‘Pf%\?@ﬁ?lff‘féﬁ%d]ﬂﬁrégeée&brrective action

due to a corresponding condition in the grocurement process, as det il%d below). 1 30 March 2006
mvention applies a decision support systemn to determine whether a supply request

involves an exception event, and then employs an execution system to perform a
corresponding action based on exception event data.

2. Background of the Related Art

In the related art, software solutions deliver resource planning, workflow
automation, decision support and business collaboration within the supply chain.
However, these related art systems deliver quantitative recommendations without
properly considering the risks associated with supply management. For example, but
not by way of limitation, risks such as imbalanced market conditions, a deteriorating
relationship with suppliers or over-extended supply pipeline that affect the reliability
of supply, are not considered in the computations performed in the related art system.

Various related art systems focus on event-triggered problem detection and
recommendation. When supply issues are encountered, this related art system alerts
users and activates predefined problem resolution processes. However, the related art
systems are not adaptive and closed loop (i.e., they do not provide for feedback).
Further, there is no related art system that detects and resolves problems according to
type of commodity or the changing state of an exception event (i.e., an event that
requires a corrective action due to a corresponding condition in the procurement

process, as detailed below).



While collaboration has been touted in the related art as the preferred method of problem resolution, there
are limitations in its effectiveness. For example, but not by way of limitation, the collaborative approach
cannot resolve conflicting priorities or mismatches in supply and demand. Figyre, 1. ijlugfiates the related
art process for managing an exception to the normal procurement process. In this case, the exception is

a supply shortage. In ayfifst. StaRkotfG RACKRASIERPTH IHEGRARY AL fréreAllEL AR §hOrage has

occurred). Next, at step S2, the impact of the shortage is evaluated, and at step S3, the supplier is

queried for additipnRbREACHRINGBE, AsteReSfnifAadsah HesrMentRLs eepeRs8IEam: tbe supplier based
on the query of step S3. At step S5, it is determined whether the response received from the supplier is

acceptable. If soptheaprefcessis agnmpletedasathe sppidagedsaveraome candicitfustheiti@nalysis is
conducted to prevent such an event in the future. However, if the supplier's response is not acceptable,
then in step S6, athessakittons eupfpamudatechd-or example, the possibility of using other suppliers is
considered. Other suppliers are contacted at step S7, and the responses from the other suppliers are
monitored in step S8. IFigiscoihBlustipptidhs priswid e queprsbierraspagisetocnreBitariagéc as determined
at step S9, the process is completed. However, if these responses are not acceptable, and the shortage

cannot be corre QNIRRT FaLBIRSES IRt (4D SXtrREOMASYR P heER gt 8 1! the causes of

the shortage are analyzed, and at step S 11, the production and management teams are informed that
thoy wil have (oitar 010T PHEVBSSERA (5 B AR s dbly B T PS80 proces

e e PSS Yo e RSt on
queried for additional procurement. At step S4, the user then monitors responses from
the supplier based on the query of step S3.

At step S5, it is determined whether the response received from the supplier is
acceptable. If so, the process is completed as the shortage is overcome, and no further
analysis is conducted to prevent such an event in the future. However, if the supplier’s
response is not acceptable, then in step S6, other solutions are formulated. For
example, the possibility of using other suppliers is considered. Other suppliers are
contacted at step S7, and the responses from the other suppliers are monitored in step
S8.

If the other suppliers provide acceptable responses to the shortage, as
determined at step S9, the process is completed. However, if these responses are not
acceptable, and the shortage cannot be corrected within the required constraints (e.g.,
time, money), then at step S10, the causes of the shortage are analyzed, and at step
S11, the production and management teams are informed that they will have to alter
their processes due to a failure in the supply chain.

The related art process illustrated in Figure 1 is conducted in a sequential

manner, and further, this process is conducted along with the management activities at
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the commodity unit level, which are voluminous, as each product or finished good may include hundreds
or thousands or more of different unit level components (e.g., resistors). As a result, the voluminous
unit-level part responsibilities assigned to each purchaser of a component ovgyyhelms,gyen the most
experienced purchasers and their related art procurement systems, as the supply chain becomes more

volatile and unpediciablGaifySditasvdl, §i5a RreRIsmeAdne (elated prsdhat SRHA%FWBlY chain software

solutions do not focus on retaining procurement knowledge, such as problem management

considerations angyagtiMitiesufadies: isugiatedatosobitians de: nak r8:0lvénipeman related issues such
as lost of procurement experience or occurrences of human error. The related art system and method

focuses primarilyegistsharing anfsumationorind mutomatiog Liansashonsbifos xsipple rdeddrot by way of
limitation, for a trained practitioner managing the exception events, there are no consistent and
repeatable processbsseThé petatepoacnappeoabtirde peerd shdispatatspandnaedh potelgratechsy stem-
generated reports to detect specific problems. Also, the evaluation methods deployed in the report are
static and limitedh@irddisied eidIREeeivanesksysparfo ah Hiscainbi chrdrdgePrs pegrardiasdestnchanging
external environment. Therefore, the related art approach has various problems and disadvantages. For
example, but noP’H&f?ﬁéﬁt/aBﬁimitation, data used in the related art is typically based on a “snapshot' of

current and future information, and is not extracted and g) lied in.a.standafdi ed manner. Further, there
 an inconsistency in tho SRUUnILGH ED B C RIS JRAIF ALK BN FER SRR i

non-standardized siylions, 9. [ne. xceplions ig.n0rmal,Suphly pragrement, 30 Yaggh 2006
Additionally, the related art methods of evafuatlné and managing procurement

management considerations and activities. Further, the related art solutions do not
resolve human related issues such as lost of procurement experience or occurrences of
human error.

The related art system and method focuses primarily on sharing information
and automating transactions. For example, but not by way of limitation, for a trained
practitioner managing the exception events, there are no consistent and repeatable
processes. The related art approach depends disparate and non-integrated system-
generated reports to detect specific problems. Also, the evaluation methods deployed
in the report are static and limited to a fixed collection of key performance indicators
(KPID), regardless of changing external environment.

Therefore, the related art approach has various problems and disadvantages.
For example, but not by way of limitation, data used in the related art is typically
based on a ‘snapshot’ of current and future information, and is not extracted and
applied in a standardized manner. Further, there is an inconsistency in the amount of
data that are used in each time frame, thus resulting in non-standardized solutions to

the exceptions to normal supply procurement.



are typically standard across all type of commodities, regardless of the environmental conditions. Despite
the different commodity characteristics (e.g., semi-conductor component versus stamped metal part),
and regardless of whether market conditions are over or under capacity, the fglated,asfgyaluation
methods cannot be varied to incorporate the effects of the above-mentioned changes in the procurement

environment. Further, aga 634l Of i AP Uiy, RgRRIFA YRIVAG £ONAINRS I IB&.PiRg rement

environment, and as illustrated in Figure | and discussed above, the related art process applies a

sequential process.tfiical sl PRI dBIEPUQIT aNHmBIRRYIIRY LidksJ3KIRY GRSat@@ction) is
non-standardized and substantially dependent on the experience, knowledge and approaches of the

manager or usecoidhnrelaRgpsystrendifierthercdhentelidiecharisysiemn dogs nohiprovdderany method of
creating, storing and updating data on exception events, and applying that data based on the
procurement conditipms;ninveeslstivaepEti enefdreatheradisegardinsnet ndethen thekelatediaonfor an adaptive
system that differentiates the type of commodity and severity of a problem prior to resolution. In addition,
an adaptive systmweuRt HisisiiseRaveadhsinBedurtherabstieetivetedioprnngiheh thdegrisblematic
situation degrades and/or does not improve. SUMMARY OF THE PRESENT INVENTION It is an object
of the present inVERIRYEE dDercdEthel afBfeRAYGoRER PrchiehARgEhd AN tBYELTBPERE related art

system. It is another object of the present invention to provide a framework of data extraction, analysis,
action trigger and"t&SBBI8E in the software architecture to effectively manage exceptions in the goods
procurement process. f 30 Mareh, 2006, 16/SA0GG LIS HALNG PISSIL IYGRISN 19, Riguide a user
interface that

procurement environment, and as illustrated in Figure 1 and discussed above, the

related art process applies a sequential process. As a result, problem detection and

execution (i.e., taking corrective action) is non-standardized and substantially

dependent on the experience, knowledge and approaches of the manager or user of the

related system. Further, the related art system does not provide any method of

creating, storing and updating data on exception events, and applying that data based

on the procurement conditions, in real-time.

Therefore, there is an unmet need in the related art for an adaptive system that
differentiates the type of commodity and severity of a problem prior to resolution. In
addition, an adaptive system would monitor and administer further corrective actions

when the problematic situation degrades and/or does not improve.

SUMMARY OF THE PRESENT INVENTION

It is an object of the present invention to overcome the aforementioned
problems and advantages of the related art system.

It is another object of the present invention to provide a framework of data
extraction, analysis, action trigger and response in the software architecture to

effectively manage exceptions in the goods procurement process.
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engages the Monitor-Analyze-Act framework to report events, to activate actions, and to customize rules
and logic. It is yet another object of the present invention to provide a system that emulates the
intelligence and administrative capabilities of an experienced procurement/pgfppﬁ%ﬂ%&fgcer, and
cascades management goals to individual part level to facilitate control. It is also an object of the present

invention to track perfogmange it grirenae (R-MANALIEMSALIRR AR JallopdhRyRaA e Product

demand signals and life cycle. It is also an object of the present invention to enable real-time

custornization hasagd-omeNIMARINHMPL:-ARCEMIRGIR AP AlaRtVE tARaRIHesdBdharesent
invention to read and apply the appropriate logic and actions by commodity type and situation. It is also

an object of the preseomiaventioan®lpgavide problem resolution capabilities in the form of action modules
that can be activated to resolve an identified problem, and to ensure real-time management intervention
based on feedback froin isnggtageithentobfeiticofxbeptiestnit isvarfuother pbjectcoh thgtpregbat invention to
allow the user to specify data and access rights that limits the data use for a specific function or part
association. It isestiilaipotites objebisheRe préseamimisntion teappeitiiesinoAn dnterareienesdd dynamic
environment, providing multi-channel information notification to all users. To achieve at least the above
objects, a systerF PSPRTRFAEIHGILH SN a ot trALEt B ALFEIE SOt L gudalcBifiprising a
decision support module that evaluates said request against a plurality of indicators and determines
whether said re 0’8%&%5%&9@5 SH'8Rception that is indicative of a procurement problem in 5 30 March

2006 accordance WithI xception atq, §nlg an exc%cution mct)dyle that. if said re les involves
1S alSO an o ]ec oft epresen mvention to rack performance WwIth re1rerence

to management goals as defined by parent product demand signals and life cycle.

It is also an object of the present invention to enable real-time customization
based on commodity type, and to incorporate adaptive capabilities in the present
invention to read and apply the appropriate logic and actions by commodity type and
situation.

It is also an object of the present invention to provide problem resolution
capabilities in the form of action modules that can be activated to resolve an identified
problem, and to ensure real-time management intervention based on feedback from
management of the exception.

It is a further object of the present invention to allow the user to specify data
and access rights that limits the data use for a specific function or part association.

It is still another object of the present invention to operate in an interactive and
dynamic environment, providing multi-channel information notification to all users.

To achieve at least the above objects, a system for managing a supply of a
good based on a request for said good, comprising a decision support module that
evaluates said request against a plurality of indicators and determines whether said

request involves an exception that is indicative of a procurement problem in
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said exception, receives said determination from said decision support module, triggers an action that is
configured to correct said exception and generates an interactive output to an external entity, wherein
said exception is incorporated into said exception data if said exception is of & Rew fypgyand said
exception data is modified if said exception is not of said new type and has changed, to adjust said

exception data in el fime.fHnsorpRsAlR SRt exeeRtam A sisilionally:, & methegdarmanaging a supply of

a good based on a request for the good is also provided, including the steps of (a) evaluating said
request against g,;@lusalipieh, indicaterssaad deianninios whsthaisaidigaveshirvolaan exception,

said exception being indicative of a procurement problem, in accordance with exception data, in a
decision support:magéhdlan(la}tibsaibateguesitiovalvas anexcepliornxdgeriningdsaichéelatiernination from said
decision support module, triggering an action that is configured to resolve that exception, and generating
an interactive outpertatti enoggtermahertityrna antexeebtiemmnmoddesepndn(d) inconpoagting®aid exception
into said exception data if said exception is of a new type and modifying said exception data if said
exception is not BidExreiNyaah dhdseteargeds ©f AdNgst sxle ardeysiid s dapson ¢aalime. Further, a
computer program product for enabling a computer to operate is provided, the computer program product
including softwaf%ofﬂg‘ﬁ‘éléfiéﬁg O BRI g h T pRET fPp R RS et ifiitishétistions, and a
computer readable mediu beariEg the software instryctions. More specifically, the predetermined

operations compHSE8H. €EPE G B SV TSI Cafd HqUsEP Y kinst a plurality of indicators and
deemnny i SN DRI ST L TEEMINISIMRT
(b) if said reque%ﬂéqu§a??(idp%@&ii(?ﬁblﬁﬂﬁ%\fﬂ%gsé@gdof (a) evaluating said request against a
plurality of indicators and determining whether said request involves an exception,
said exception being indicative of a procurement problem, in accordance with
exception data, in a decision support module, (b) if said request involves an exception,
receiving said determination from said decision support module, triggering an action
that is configured to resolve that exception, and generating an interactive output to an
external entity, in an execution module, and (c) incorporating said exception into said
exception data if said exception is of a new type and modifying said exception data if
said exception is not of said new type and has changed, to adjust said exception data
in real-time.
Further, a computer program product for enabling a computer to operate is
provided, the computer program product including software instructions for enabling
the computer to perform predetermined operations, and a computer readable medium
bearing the software instructions. More specifically, the predetermined operations
comprise the steps of (a) evaluating said request against a plurality of indicators and
determining whether said request involves an exception, said exception being

indicative of a procurement problem, in accordance with exception data, in a decision
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determination from said decision support module, triggering an action that is configured to correct said
exception, and generating an interactive output to an external entity, in an execution module, and (c)
incorporating said exception into said exception data if said exception is of a ey f¥Regjd modifying said
exception data if said exception is not of said new type and has changed, to adjust said exception data

in real-time. Alsq, a.systemft managing,a suppefiRaRd Raged.enaireaugst fanthe, good is provided,

the system including means for evaluating said request against a plurality of indicators and determining

whether said reqieshinvabiesamexaaptiensiiatispuicatb@ief aRRetemenidamblen inaccordance
with exception data, and means for receiving said determination from said decision support module,

triggering an actieififhaédsteosfigietechio esahviesaiddexeaptiangand geaacatiagaminterastiive messaging
means to an external entity, wherein said exception is incorporated into said exception data if said
exception is of acnewi)petjtno saickexgeptiondidtaais! modifiepoifagaidsexosptipios inet @idaid new type
and has changed, to adjust said exception data in real-time. BRIEF DESCRIPTION OF THE FIGURES
The accompanyiigeanifiys iivaidreserinal itielontacproxnd and foperngnadrsiapriing dftpiferred
embodiments of the present invention and are incorporated in and constitute a part of this specification,
illustrate embodiHETEERAR Thiertforii At dysABY Wit hBsgesta v sdf/etsRiBIdiiathe principles of
the drawings. Figure ] illustrates a related art process for managing a supply shortage; 7 30 March 2006
Figure 2 illustrat "SH YPhitecture of an exemplary embodiment of the system of the present invention;

Figures 3(a) and 3(b) ilfsirafe, ARROGESIRMEIRR QLIS BSMRLARSRIAINS Gequest for the

good is provided, the system including means for evaluating said request against a
plurality of indicators and determining whether said request involves an exception
that is indicative of a procurement problem in accordance with exception data, and
means for receiving said determination from said decision support module, triggering
an action that is configured to resolve said exception and generating an interactive
messaging means to an external entity, wherein said exception is incorporated into
said exception data if said exception is of a new type, and said exception data is
modified if said exception is not of said new type and has changed, to adjust said

exception data in real-time.
BRIEF DESCRIPTION OF THE FIGURES

The accompanying drawings, which are included to provide a further
understanding of preferred embodiments of the present invention and are incorporated
in and constitute a part of this specification, illustrate embodiments of the invention
and together with the description serve to explain the principles of the drawings.

Figure 1 illustrates a related art process for managing a supply shortage;



an exemplary description of the present invention; Figure 4 illustrates a process flowchart of an event
categorization phase of the method according to the exemplary description of the present invention;
Figure 5 illustrates a process flowchart of an adaptive execution phase of the;mgthadRggording to the
exemplary description of the present invention; Figure 6 illustrates data flow of the rules and logic

metadata according toﬁrgur%@m&’ééﬁi/egQﬁ%ﬁiﬁﬁ@@t%@?aﬁ@&%%ﬂ?dy SRHRNIRIGHEE e lysizates an

exemplary description of a correction of a supply shortage according to the present invention; Figure 8
illustrates an exematepedeseriRiiasmf a correction of an excess supply according to the present
invention; Figures 9(a) and 9(b) illustrate a calculation of ongoing and EOL (End of Life) obsolescence
calculation according toigir&x&a) phad\3 dg stifptitnofthesp resetiatnyent ansthiguke dQiflusirates a
response agent process in an exemplary description of the present invention; Figure I | illustrates a
quality agent processimphunyalcermiplany debempptiont of ibrgiqoresent invention; and Figure 12 illustrates an
exemplary embodiment of a networked system according to the present invention. 8 30 March 2006
DETAILED DESCRIPTHEMGRIPHRPRESERT IVERT I RREfatepiceciiftiwbeshwidesin detail to the
preferred embodiment of the present invention, examples of which are illustrated in the accompanying

drawings. In the"5tBeGAFGATHAS Bhihhe EERN LIS RTAARR 1 VI SH@ dBTIIIEIBR provided in the

specification, and are erw%s% not limited b th?1 S\E%cific tion. Further, advantages
gure J 1 lustrates a process 1iowc art of an a aptlve execution phase of the

method according to the exemplary description of the present invention;

Figure 6 illustrates data flow of the rules and logic metadata according to an
exemplary description of the present invention;

Figure 7 illustrates an exemplary description of a correction of a supply
shortage according to the present invention;

Figure 8 illustrates an exemplary description of a correction of an excess
supply according to the present invention;

Figures 9(a) and 9(b) illustrate a calculation of ongoing and EOL (End of Life)
obsolescence calculation according to an exemplary description of the present
invention;

Figure 10 illustrates a response agent process in an exemplary description of
the present invention;

Figure 11 illustrates a quality agent process in an exemplary description of the
present invention; and

Figure 12 illustrates an exemplary embodiment of a networked system

according to the present invention.



of these and the stated objects reside in the details of construction and operation as more fully
hereinafter described and claimed, reference being made to the accompanying drawings forming a part
hereof, wherein like numerals refer to like parts throughout. The present inclygdgs.a,ingghigent
procurement agent (IPA) that analyzes data hosted by back-end office systems, including (but not limited

to) Enterprise ResourceD@fR@L@D(Eﬁgbﬁm@mﬁegﬂ@‘%qtmﬁq&qding parties. A

networked implementation of the present invention is illustrated in Figure 12, as described below. The
present invention uses web based messaging with hosted content as the current system of
communication in the R«fenplesyvathhbodirmembattoinekesjlthe tiprgseferialenttodiiadanotdiniked thereto, and
other communication systems may also be employed. In the communication (i.e., engagement) process,
the IPA deploys pimtetligeraniosirasspletidiohidoisctolintreesa the myooess yaedoiprgsidm (i.e.,
exception) resolution. For example, but not by way of limitation, the IPA deploys a singular track of
corrective actiorf® BB GIBrepiemh, hhilerdsrsarfesty tAdyarrie iefinplercorraidrre BctiSns to reduce
the likelihood of other. (e.g., high risk or complicated) problems. Further, the IPA processes exception
events using metAHCHR S9d 4R ﬂ@é?é?ed%{hhrﬂ]ém{:@)f&%%@%CﬁVBEUFEFH%’t USRS that would
require additiona% ﬁlnalysiﬁ ztahnd gctec'si n-rpakin in tnle related ?rt. 91;30 March 2006 tThe IPA according to
Rtioh als0 créafes a sydtem that encap GSRASINRASWIBAGBTLREOAS knowledge of

the present invention also creates a system tha encapsﬁfﬁfess(_) _ e (1.8
managing exceqfion eyanis) Wi, iae aRUity e, dgRieY. £8Pr{§15§re°ﬁ&@9891 ?pagl%%%‘sg té&lﬁsfog\?aﬂaﬂon

interactive messaging with external entities such as Suﬁpp lers. Further, the
criteria by analyzing,6hanges it GARIMRANRLY-§ pliterfab eharaRieristicshAndierMitpRiGRtal conditions

(i.e., external influential factors) to support decision
parts throughout.

The present includes an intelligent procurement agent (IPA) that analyzes data
hosted by back-end office systems, including (but not limited to) Enterprise Resource
Planning (ERP), to expose selected information to the trading parties. A networked
implementation of the present invention is illustrated in Figure 12, as described
below. The present invention uses web based messaging with hosted content as the
current system of communication in the exemplary embodiment. However, the
present invention is not limited thereto, and other communication systems may also
be employed. In the communication (i.e., engagement) process, the IPA deploys
intelligent business decision tools to increase the success rate of problem (i.e.,
exception) resolution. For example, but not by way of limitation, the IPA deploys a
singular track of corrective action to solve a problem, while concurrently triggering
multiple corrective actions to reduce the likelihood of other (e.g., high risk or
complicated) problems. Further, the IPA processes exception events using methods

disclosed in greater detail below to manage procurement situations that would require

additional analysis and decision-making in the related art.



making. The database of the present invention is built around the individual commodity type (e.g., water
pump as a type of commodity), where the lowest denominator of the commodity type is a unique part
(e.g., aresistor or a screw). Each commodity type possesses unique rules ang |qgig,foglifferent supply
situation such as shortage, excess or risky in various market conditions. The aggregate of the

customized system forg]l. GRRMEAINRPES IREM5INGOFNERIA GRMMAdiy khowledge igpository. In the

present invention, the terms "commaodity” and "good" or "goods" are used interchangably. The IPA of the

present inventiopRlsRupaHoIRS8Y RivRtea-efmultiRlakey i Lecformanssiipdicatpis {KRIsk pcross different
time periods, including (but not limited to) direct (e.g., quantitative) and indirect (e.g., qualitative)

components. Theidiff@ecasiliime peipads mayprietedepasivedctnt andHetivie, sudhithatie IPA can
perform forecasting of future events, management of present events, and incorporation of analysis of
past events to improvgnpevatcersnyabfeamiragingthe exgdptionBuriitee, dppiBactnofihe present invention
is to deploy a forward-looking solution instead of the related art discrete instant fixes. The forward-looking
solution smoothe&rdupigorf|grteraibh arafyitine dunsiddrationsetdeytdkeniifamel chapiieatites) On the other
hand, the related art discrete fixes disregard future implications. 10 30 March 2006 For example, but not
by way of limitatf®¥, §i e Exeebr Akiipah ckcof HBYYith& et RSHREBISSASIle, but are not
limited to, supply apnd demand quantities, magnitude of forecast change within the lead-time (or
commitment) will >’'magnitude of historical demand change within the lead-time window, and/or buffer
inventory. The indirectﬁglctiiéégl ing%l{?es but is no Jimiteéit infor tiona on the histor'ﬁ)gl support level

of supplier, market sup ycond?tslgns 6. It?sg%lensvselr\lt/tleog#s wiCaroind e mdividual commo
type (e.g., water pump as a type of commodity), where the lowest denominator of the
commodity type is a unique part (e.g., a resistor or a screw). Each commodity type
possesses unique rules and logic for different supply situation such as shortage, excess
or risky in various market conditions. The aggregate of the customized system for all
commodity types forms the basis of a commodity knowledge repository. In the
present invention, the terms “commodity” and ‘“good” or “goods” are used
interchangably.

The IPA of the present invention also performs evaluation of multiple key
performance indicators (KPIs) across different time periods, including (but not limited
to) direct (e.g., quantitative) and indirect (e.g., qualitative) components. The different
time periods may include past, current and future, such that the IPA can perform
forecasting of future events, management of present events, and incorporation of
analysis of past events to improve the accuracy of managing the exceptions. The
approach of the present invention is to deploy a forward-looking solution instead of
the related art discrete instant fixes. The forward-looking solution smoothens the
fluctuation as future considerations are taken in the computation. On the other hand,

the related art discrete fixes disregard future implications.
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shortage conditions), balance of buyer power versus seller power, and the relationship between people in
the buying and selling organization. The IPA of the present invention employs a first group of the KPIs to
categorize the environment, and then uses a second group of the KPlIs to furtfief analyze conditions and
to assign risk. A plurality of agents, as described in greater detail below, perform a series of operations to

select KPIs based on thg.eXGeRilOR,ARG/B) GALIPIZAUARA ARITINGhOY Ik PHRSERpIpvention.

Additionally, the method of the present invention applies business logic rules, as discussed in greater

detail below, to dgpioy arPwRHialNAGIPR RAIALHR sisknéoNaRilhe Galegplizatioihiasaeen performed,
the present invention deploys actions that are selected based on business rules (e.g., the interactive

output). As a regudinttties prasantuay esttioidsacapaigeofrasssassirgdafliental Jastarsmad risk based on
responses from the interacting parties that receive the interactive message. As a result, the present
invention providesmldramegotkdforinhististalge ndetd chringtiortof the lygdetiofepraindem imdle procurement
process and categorization of the problem type based on various rules stored in a rule processor,
followed by exebufiohibfeaciynsidedigwaet tod ek Ritenehaledebific neabagnd ©Of probleaian Because the
process is multi-stage (i.e. iterative), the present invention is unique to particular sets of characteristics
and situations. Wgﬁé&é‘é’é?ﬁb%?ﬁﬂ’é X eI RIS S RRLY CRTSHIESIEC iR SFABIYE?into a
knowledge base (i.e., a set gf rules, from whjch a subset of rules are select cﬂédependi g on the specific
type of commoay S ST o BBy S8 BFELEAIAS BT Ehrt 1 S AR Buch problems

(i.e., exception qye%r&tsaa S|mlllltan%o%%lgﬁagcrig Usgs a databaggncontamlng stored data to recognize similar

c [ e 1n the organiza . N . .
types of problems, an Qa?(% correcti tion whenever a similar situation is encountered, and in
The IPA of the present invention employs a first group of the KPIs to

real-time.
categorize the environment, and then uses a second group of the KPIs to further
analyze conditions and to assign risk. A plurality of agents, as described in greater
detail below, perform a series of operations to select KPIs based on the exception
and/or categorization as determined by the present invention. Additionally, the
method of the present invention applies business logic rules, as discussed in greater
detail below, to deploy appropriate actions to pre-empt risk.

Once the categorization has been performed, the present invention deploys
actions that are selected based on business rules (e.g., the interactive output). As a
result, the present invention is capable of reassessing influential factors and risk based
on responses from the interacting parties that receive the interactive message.

As a result, the present invention provides a framework for multi-stage
determination of the type of problem in the procurement process and categorization of
the problem type based on various rules stored in a rule processor, followed by
execution of actions designed to alleviate the identified category of problems.
Because the process is multi-stage (i.e. iterative), the present invention is unique to

particular sets of characteristics and situations. The processing of the exception events
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The IPA architecture includes an adaptive decision support system and an execution engine, which can
be executed as software in a processor at a manufacturing facility, which utilize quantitative and Boolean
analysis routines to detect and resolve various categories of exception events, fyddifjonglly. unique sets
of rules and logic are provided in the present invention for different category of exceptions, along with a

collection of funcligRa| SHANRBALS 2RELA IRY.0! UGSt ARUONR WRERICANRE E5PRAAIE as routines

in software and/or hardware at a manufacturing facility, but are not limited thereto. The library of

corrective actiongdnapeistepradnasialrRpss g Paseantiaiy il precessQpuba)support the
above-described exception management process, the present invention determines the appropriate

matching set of mHespasenogiedntisadc 0N poorIIOoA YR iafdosikiaiianespecitiptibatavadsgjtionally, the
present invention enables user to customize, scale or upgrade the rules and logic and/or action library.
Figure 12 is desembdaizeloly. Whilsdhe grebestt inventiog stckddbsagn rexemptasiyndesometion in a system
and a method, the present invention is not limited thereto. For example, but not by way of limitation, the
present inventioffcartilsasdeng tpipyepeeicifeatstigatieng el astratar SHURTres BrcotméerEiA may be
located in any manufacturing facility, such as a factory, a packaging plant, or an assembly plant.
However, the pré&&Ht iffldiitien is not limited thereto. 12 30 March 2006 The IPA is located in a server

box 27. The IPA commynicates with a vendoE 30 that is remotely lpcated, as represented by a barrier 28,
and that communicatgé%\ﬁ/ii% HeBLESVEr J6'PEG. 2RAPSERYRITIESR NG3POIE Y HEMNAPK 31 (e.g., Internet,

Intranet, or Virtual Private Network (lVPN):)a. The vendor go may ﬁommunicate with the petwork 31 by one
. €xecution en%me which . I‘r ge C%Cklte BIS oIftware 1 a BfOCCSSOI' at a .
of a plurality of communication devices, including, but not limited to, a portable computing device 32a

(e.g., laptop), a %@H%@&Xﬁg%ﬁ@g which utilize quantitative and Boolean analysis routines to

detect and resolve various categories of exception events. Additionally, unique sets of
rules and logic are provided in the present invention for different category of
exceptions, along with a collection of functional managers and a library of corrective
actions, which can be embodied as routines in software and/or hardware at a
manufacturing facility, but are not limited thereto.

The library of corrective actions may be stored in a database, rule base and/or
a similar processor. To support the above-described exception management process,
the present invention determines the appropriate matching set of rules and logic based
on commodity type and situation specific data. Additionally, the present invention
enables user to customize, scale or upgrade the rules and logic and/or action library.

Figure 12 is described below. While the present invention includes an
exemplary description in a system and a method, the present invention is not limited
thereto. For example, but not by way of limitation, the present invention can include a
physical infrastructure, as illustrated in Figure 12. The IPA may be located in any
manufacturing facility, such as a factory, a packaging plant, or an assembly plant.
However, the present invention is not limited thereto.
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device 32b (e.g., personal computer), a hand-held personal computing device 32c, or a mobile
telecommunications device (e.g., mobile phone) 32d. Additionally, an application service provider (ASP)
33 communicates with the networks 31, and may be a business to business g@%@r&%ogut is not limited
thereto. As described in greater detail below, the ISP communicates with the B2B environment through a

formatter and a messagg. pRsiaigL R dNG FArAR IS PESERUBNCBHAR IRGSEWR! R rigincludes an IPA

application server (e.g., Apache, Tomcat, J2EE) that is controls operation of the present invention. As

discussed belowswitihrespEEHIAFIBLIRE, SeNpraldnanages Hinfars operatad faminR BA server 36.
Further, various agents that perform functions for the managers 1-8 are also included in the IPA server

36. A messagingvittanagessaSds a0taekedigthe/ MAcorvars3ouid hensiessaginge. mamagaé39 that sends
and receives messages from buyers and/or suppliers (e.g., 30). Therefore, the IPA may communicate
wirelessly via a fletmote, wirdless doivarruNigation (3tENON Bde (eegdocelluteaynetwonk)ivige avittodem 37 and/or
38, positioned in the server box 27. The messaging manager 39 is connected to a processor 36 in the
IPA 27. The medBagiigertadbder 89 péddrivslite dormuniderion dhvisesinnsiadinge PHesshges of the
present invention. Additional managers 46 may also be included, and connected to the IPA server 36. 13
30 March 2006 HREHrbtedR5r18Bl5scaEBUBn NG omriette BB dAtaBHER R P4YRIIA8, which is
connected to a database 44 (e.g., MSSQL Server 2000 Database), and a.rules .manager 41 that is
connected to a PISALT ATk S TS - FH s ARG8T SPRBE e s dhe iata and

performs the data c%lg%cte§scin for the[-iERP raw {:lata daotﬁlfl::)ﬁﬁe \% %93 processed data database 10 and the
I :

exception event database 1 ,mgglscgrlgléscldfnvﬁr@egt%'f detail befow.

Additionally, an application service provider (ASP) 33 communicates with the
networks 31, and may be a business to business (B2B) ASP, but is not limited thereto.
As described in greater detail below, the ISP communicates with the B2B
environment through a formatter and a message translator in the IPA.

In the present invention, the server box 27 includes an IPA application server
(e.g., Apache, Tomcat, J2EE) that is controls operation of the present invention. As
discussed below with respect to Figure 2, several managers 1-8 are operated from the
IPA server 36. Further, various agents that perform functions for the managers 1-8 are
also included in the IPA server 36.

A messaging manager 39 is attached to the IPA server 36. The messaging
manager 39 that sends and receives messages from buyers and/or suppliers (e.g., 30).
Therefore, the IPA may communicate wirelessly via a remote wireless
communication station 34 (e.g., cellular network) via a modem 37 and/or 38,
positioned in the server box 27. The messaging manager 39 is connected to a
processor 36 in the IPA 27. The messaging manager 39 performs the communication
of the interactive messages of the present invention. Additional managers 46 may also

be included, and connected to the IPA server 36.
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For example, but not by way of limitation, the procurement knowledge base 45 may include XML

metadata. The rules manager 41 provides the rules and logic metadata 12 and the AOS rules 23, as well
as other rules of the present invention, described in greater detail below. Th%é’ﬁ\%ﬁﬁsﬁo 6, the database
manager 39 and rules manager 41 are also commonly connected to an interface 42 that includes an IPA

ERP integrator 43. Therﬂ@ffé%&&&? SBNERELIRAR FHRERVSIRN fr n AL EAR BRaHESY Y @ user at the

manufacturing facility. The IPA ERP integrator 43 may be embodied as a software program and extract

data received fropitheERR&¥sian i ROEAMIB N aWare n0estiim: (e hndEERROM). The
processor 36 may be used by the IPA ERP integrator 43 to operate the various managers of the present

invention, descrifeghifer greater detaileelewvid-urfagruigcsofware daphe stratcotabamputer readable
medium, and include instructions to perform the steps illustrated in Figures 3(a) and 3(b). With respect to
the ASP 33, whileaheantiestying tpplication perfeensulch dwta webtogitzdonwbbIpR e prdatides for
connectivity to B2Bs, in the present invention, the IPA sends appropriate action messages to the B2B
environment 33.datahrer thdie\papreseded st daispeias!Vatislishaspeension erodtiakangityissue. Amongst
the key features key are: 14 30 March 2006 1. Actual connection layer 2. Business Protocols (support for
xocp, rosettanetdeSeRPeA X &IPALE IaBddediy APIs 4. Transaction Management 5. Security 6.

Configuration models (P2P, Hub and Spoke o
g (IE)or examge, but n%t by)way of limitation, the procurement knowledge base

45 may include XML metadata. The rules manager 41 provides the rules and logic
metadata 12 and the AOS rules 23, as well as other rules of the present invention,
described in greater detail below.

The processor 36, the database manager 39 and rules manager 41 are also
commonly connected to an interface 42 that includes an IPA ERP integrator 43. The
interface is connected to an ERP system 35, and can be used by a user at the
manufacturing facility. The IPA ERP integrator 43 may be embodied as a software
program and extract data received from the ERP system 35, or a program in a
hardware medium (e.g., EEPROM). The processor 36 may be used by the IPA ERP
integrator 43 to operate the various managers of the present invention, described in
greater detail below. Further, the software may be stored on a computer readable
medium, and include instructions to perform the steps illustrated in Figures 3(a) and
3(b).

With respect to the ASP 33, while the underlying application server such as
weblogic or websphere provides for connectivity to B2Bs, in the present invention,
the IPA sends appropriate action messages to the B2B environment 33. Further, the
web server 29 supports various aspects of the connectivity issue. Amongst the key
features key are:
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The IPA contains a message formatting component that is capable of mapping actions generated with a
relevant B2B compliant process message. IPA also contains a listener to enable the system to
understand and translate incoming messages as well. Figure 2 illustrates theﬁzﬁgghmtecture of the
above-described present invention. The adaptive decision support system of the present invention
includes an agent confrollgr, }; Qogne%ylg&t}perrcomponent) that receives a request, and generates an
output to the database manager 39 that inCludes a series of databases, stored on a data server. The

agent controller 1 is a serigsifsiaReHBat M@ be RIo6sINAcaRpah readalle medium of a processor,
either as hardware or software. In the present invention, the agent controller 1 may receive the request

from the ERP 17 (EntespNgesdgagoapte Planner). The ERP 17 is a planning program for a manufacturing
facility that performs resource management. For example, but not by way of limitation, the ERP 17 may
determine that due to ddditoratioutanasgeguingd by a buyer, production needs to be increased at a
manufacturing facility. As a result, additional supplies may be required from a supplier. To procure the
required goods from the Seppiler, the ERP 17 generates a request to the IPA. The request from the ERP

17 is received and extracted by an external Qgtrogram 18. The data extraction is performed to place the
data in a format readabIE B EHEOR MadelEEebn HubreRst R4S then forwards the extracted 15 30 March

2006 information to a‘zﬁaﬁ&ne interface file 1%.9At this point, the d@ta,has been {extrac_ted, but has not
been processed. TherefBe: the BRIt BIVEA5 R0 ERB AR TALBES FRAARL PP data module

includes an ERF, raw, data database z?fezfe%gpﬁaﬁegg%@l% flatabase 10 andian %i%%eé%tﬁ?z{}n%".e“t database
11. The ERP raw database 9 stores the extracted cinatg, s well as-data regarding various other
external supply Cmﬁi@ner to enable the system to understand and translate incoming messages as well.
Figure 2 illustrates the system architecture of the above-described present
invention. The adaptive decision support system of the present invention includes an
agent controller 1 (i.e., extractor component) that receives a request, and generates an
output to the database manager 39 that includes a series of databases, stored on a data
server. The agent controller 1 is a series of steps that may be stored in a computer
readable medium of a processor, either as hardware or software. In the present
invention, the agent controller 1 may receive the request from the ERP 17 (Enterprise
Resource Planner).
The ERP 17 is a planning program for a manufacturing facility that performs
resource management. For example, but not by way of limitation, the ERP 17 may
determine that due to additional output required by a buyer, production needs to be
increased at a manufacturing facility. As a result, additional supplies may be required
from a supplier. To procure the required goods from the supplier, the ERP 17
generates a request to the IPA. The request from the ERP 17 is received and extracted
by an external program 18. The data extraction is performed to place the data in a

format readable by the IPA. The external program 18 then forwards the extracted
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information sources. For example, but not by way of limitation, the ERP raw data database 9 may store
purchase order (PO), demand, or Bill of Material (BOM) information. The processed data database 10
stores data processed by the present invention, as described in greater detai] pgjow, Fqi.example, but no
by way of limitation, the processed data database 10 may store information on remaining days of supply

(DOS) or a diffegapeeAEMEENILAS BRIRADR AR DA AHNASEMANIAH $1PBM (& fglHR % of DOS).

Additionally, the exception event database 11 stores all current and historical corrective action details for

the entire life cygla ahidhRExCaNiioRRANREGATER! IOTRRS {baveNRtBREQ Ao BN Qf thenexception
event). Additionally, the rules manager 41 includes rules and logic metadata 12, which provides

situational procuseimeiatiknowledge to activate and close appropriate corrective actions, as well as
various rule bases (i.e., systems for storing rules in a manner analogous to storage of data in a
database). The rules mMddudetmanegksitirdudedes diliFlogic dredadatdab? , Whighdsessdddataa procurement
rule base 21, and an Assurance of Supply (AOS) rule base 23, which contains rules to assure that
supplies from vép@abeseale sndimaikesptian evgibdatdiredrbakbe HBRIerMbRSr Lxarmplecbut not by way

of limitation, the AOS rule base may include a rule that, when applied 16 30 March 2006 based on the
type of good and’HEeGOHHF SRt fttoncetiufidia (589 1epecHitu toPEEHHE Bl GHRBY cHdéen and

implemented. The abov,e-describeg:data ma%a%er 39 and ruleg?fnaéggr 41@)% e datél and rules,
respectively, to & CHBIEHL SRS FharPAGAF D RICAPHE ALY Y S ARIEY ERPT AR =Y 8 the ERP raw
data database 9, e catpgorizafion mana §r02d%‘9@#%§,. Arocurement iyles %t%*}%@%%@ﬁrzd ERP data to
segregate the data by exceptl}(l)n catggorles. ore specifically, In accordance with a command signal
(e.g., a batch Uk formation.

The processed data database 10 stores data processed by the present invention,
as described in greater detail below. For example, but no by way of limitation, the
processed data database 10 may store information on remaining days of supply (DOS)
or a difference between the target DOS and the actual remaining supply (i.e., delta %
of DOS). Additionally, the exception event database 11 stores all current and
historical corrective action details for the entire life cycle of the exception
management process (i.e., initiation to closure of the exception event).

Additionally, the rules manager 41 includes rules and logic metadata 12,
which provides situational procurement knowledge to activate and close appropriate
corrective actions, as well as various rule bases (i.e., systems for storing rules in a
manner analogous to storage of data in a database). The rules module manages the
rules and logic metadata 12, which is used by a procurement rule base 21, and an
Assurance of Supply (AOS) rule base 23, which contains rules to assure that supplies
from vendors are maintained, as explained in greater detail below. For example, but

not by way of limitation, the AOS rule base may include a rule that, when applied
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start command 20) that may be issued manually by a user or automatically on a timed, periodic interval

as a batch process by a processor, the categorization manager 2 applies the rules from the procurement
rules base 21 to the ERP raw data. Accordingly, indicators (e.g., type of good and epvsgamental/external
factors) are used by the categorization manager 2 to process the data and provide processed data to the

processed data gatabase 10- Examples,af 1 Rpgessest dala e PRYided ingreatprietail below. The

categorization manager 2 also generates a categorization output that identifies the goods based on a

category of excepfiRQistehias B SUPRIY shrriagaRhexcess inventory for a particular good. A full IPA
report is produced by a reporting function 22 based on the categorization output. The reports may be

used to assess performangien of-dentioes, deveabboitieneaks inlthe dapufbachtoniddgpieness) or perform
additional analysis (e.g., forecasting of supply requirements during peak and low demand periods). A
session managenBuseptheviull, PA repgtialomy math gatatronethiecpriocessadeddiB Rlatabase 10 and
the exception event database 11. The session manager 3 ensures logical administration of corrective
actions without daplidsaingtiefidifd BasdatorlathpiafGrmidgopatisersassibrimagaer ebepares the IPA
report 22 and the 17 30 March 2006 exception event database | | and determines whether the current
exception is of aPHREN AR, FFeRArH IS R SEsERN Mtn iy srsesiy tetdiidiy ketPiéitan excess in
supply of a good due to decreased demand or extra delivery from a ve.ndaar has b previously

en
encountered for PASFYEBa AT SPSFAHYHE SxEIABT SUEhT SATUBYLE Pl fhie é‘f@éﬂ}igﬂl is a new

exception that hats not been FS V{H‘P' s%)red indthe e>ﬁ;e5)tion event ataQasE 11 th s%ssion manager
Xception ca A L e el ceplion event database | 1 onee the exception

3 identifies the exception category to

event has been periodic interval as a batch process by a processor, the categorization manager 2
applies the rules from the procurement rules base 21 to the ERP raw data.
Accordingly, indicators (e.g., type of good and environmental/external factors) are
used by the categorization manager 2 to process the data and provide processed data
to the processed data database 10. Examples of the processed data are provided in
greater detail below.

The categorization manager 2 also generates a categorization output that
identifies the goods based on a category of exception, such as a supply shortage or
excess inventory for a particular good. A full IPA report is produced by a reporting
function 22 based on the categorization output. The reports may be used to assess
performance of vendors, reveal bottlenecks in the manufacturing process, or perform
additional analysis (e.g., forecasting of supply requirements during peak and low
demand periods).

A session manager 3 uses the full IPA report, along with data from the
processed data database 10 and the exception event database 11. The session manager
3 ensures logical administration of corrective actions without duplicating efforts.

Based on that information, the session manager 3 compares the IPA report 22 and the
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corrected by a corrective action, as discussed below. The session manager 3 generates a first output to
an action manager 4 and a second output to an auto trigger manager 5, as described in greater detail
below. The foregoing description of Figure | includes, but does not limit, the ?@ﬁﬁg&ﬂ%% the features of

the adaptive decision support system. However, the present invention is not limited to that structure, and

may be modified, For examnleBBhR0H DY Wak iU B SEFHANNAPAGE 3, Fagw.pe positioned in

the adaptive decision support system, the execution module, or therebetween. Further, the execution

module receivespe determinatianoftip aRpyesdeserpacdasisiamsuppaiteneduls saidygenerates an
interactive output. Further, as described below, the resolution manager 8 of the execution module

modifies data inothe @s6eplian evesireatabasadnlif dheexeadtione\vanh haseiimnged fseen its previous
incorporation in the exception event database 11, or if the data is new and has not been incorporated into
the exception eventidathbaseunicrBétauks poaltipld gventsnche ebeprocessedidobrariéntly, the
adjustment of the exception event database | | can occur in real time. Further, because the IPA can
handle many exceptiods thsierdeatienishy nenecKigieanhsehasjuitbechnssiaime swedito g details of the
execution module are described in greater detail below, but are not limited thereto. 18 30 March 2006

The action man&geTPAPR SR SHAPE Rt Bersr iy aser sbssyiinidhagareBtiP cakgodetermination

from the decision su t module) based on the foregoing comparison, as well as data from the
exception event BTAHGE (% & REFROT dEY AHEEATeL OIS ARSI S SUbp ThOS) rule base

23. As noted above tp% Bules in the AOS rule hase 23, Wpichllﬁ agart of the rul% module can be sorted
COITECLE a corrective aCtIOtll'}iea%O 1SCUSSE %ﬁ oW, € SCSS10nN manager c €3

A nera .
by part type. The action n‘{anager uses regoing data inputs and exce |on%ategoryto interpret

the rule base ang QefQIIING FRAEGHYRAEPD IAPLRKRE oREGERHSEH Ui Bfdger manager 5,

as described in greater detail below.

The foregoing description of Figure 1 includes, but does not limit, the
description of the features of the adaptive decision support system. However, the
present invention is not limited to that structure, and may be modified. For example,
but not by way of limitation, the session manager 3 may be positioned in the adaptive
decision support system, the execution module, or therebetween.

Further, the execution module receives the determination of the above-
described decision support module, and generates an interactive output. Further, as
described below, the resolution manager 8 of the execution module modifies data in
the exception event database 11 if the execution event has changed from its previous
incorporation in the exception event database 11, or if the data is new and has not
been incorporated into the exception event database 11. Because multiple events can
be processed concurrently, the adjustment of the exception event database 11 can
occur in real time. Further, because the IPA can handle many exceptions
simultaneously, the KPIs can be adjusted in real time. Additional details of the
execution module are described in greater detail below, but are not limited thereto.
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operates in a multi-cycle (i.e., iterative) manner, the if the corrective action does not resolve the
exception event on a first iteration, then the process may be repeated several time, with different actions
being taken each time. For example, but not by way of limitation, when a vengpy,is. lats,jj, delivery the
first time, the action may involve a reminder, whereas on subsequent occurrences of tardiness, the action

may involve a Wamingnﬁee%&&mgafﬂg@adgiP&QRJeE’%Bchf@uPQ&‘é‘?ﬁe%VYJ}CMQQ&’ﬁS&?%ﬁqa%’e@@ous action

module details are discussed in greater detail below. The action detefmined by the action manager 4 is

sent to a plurality; of agtioRJipArgSH1Rem denadbgiomalphdnaddantfiedsexcaptirniyitbomgeorrective
action. The session manager 3 then receives an input that correlates the rule with the exception from the

one of the actioncdibfariesn] 2awdibas dad thencaicasiivpraationris ddentified.foestopage datiiie data module,
for use with future exceptions. Thus, the exception event is incorporated into the IPA for all current and
future exceptionaadentsstivdoe thgrésesseck: diteipgs<idDMmanagercR Ao nemdubsvee thendénst actions. For
example, if an exception is already being processed, the session manager 3 prevents that same
exception from Beihg ARterel hitts the Whxhise peridtirride vofddetican Retioricdpy Paxdigle, but not by
way of limitation, if the exception involves excess supply and 19 30 March 2006 vendors have been
notified to reducéthe s SHIARTIEINRSY HE dokerrativRACHBHL Hich theRELLiGH AN aGer 3 ensures

that the excess does not re-enter the IPA as a new, previously unprocessed event. |n this case, the
assion manacoh s B b CANE SR o R U LR e LSt oo surmlus of

supply, thus preventing.confusion as t Wh?th rthe second message was redynd%nt or a request for a
. operzﬁe%m a mih—cy%e @.e , 1terative nner, the 1 ﬁ orrective action does no
second reduction’in delivery. After‘the redundanc the results (i.e., the second output of the

session resolve the exception event on a first iteration, then the process may be repeated

several time, with different actions being taken each time. For example, but not by
way of limitation, when a vendor is late in delivery the first time, the action may
involve a reminder, whereas on subsequent occurrences of tardiness, the action may
involve a warning, searching for additional vendors, or even switching vendors.
Various action module details are discussed in greater detail below.

The action determined by the action manager 4 is sent to a plurality of action
libraries 15a...15n, that match the identified exception with a corrective action. The
session manager 3 then receives an input that correlates the rule with the exception
from the one of the action libraries 15a...15n, and the corrective action is identified
for storage in the data module, for use with future exceptions. Thus, the exception
event is incorporated into the IPA for all current and future exception events to be
processed.

The session manager 3 also removes redundant actions. For example, if an
exception is already being processed, the session manager 3 prevents that same
exception from being entered into the IPA a second time for corrective action. For
example, but not by way of limitation, if the exception involves excess supply and
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manager 3) are submitted to the auto trigger manager 5, as described below. The auto trigger manager 5
activates the action and generates the above-described interactive output, and ensures that all
automatically triggered corrective actions belonging to a given part are activastgg,m{jén%g?gurther human
intervention. An action release 24 is generated, and the action is completed. For example, but not by way

of limitation, if a YEAGONIR [BEe R HS[EI Yo 1EACUAD WAL P JAMIRd R WarRtas VEadQr o the tardy

delivery via an interaction message (e.g., "We have not yet received your delivery of bolts scheduled for

January 1, 2000g4Rleasesanfirmmibetnenthisdalively hasbesn dbitiatadeniRNEAhRN awgit a response
from the vendor. Alternatively, the action release 24 may be triggered manually, based on a buyer login

26, instead of apievmabBallypiarsiheauto. THager s neestisactinndgas Deourdestard:tine interactive
message is sent e.g., to a supplier mailbox 16, the recipient 25 of the message can login and reply.
Then, in accordaeciowithna deeisiop suphortefraneaiS diod &re executioplirame dpplyhidluare described
in greater detail below, an implication manager 6 receives an input depending on the action chosen (e.qg.,
message from veisdentingkatingahas debelerwil saeind aisesazg Wasepdnagnrcticiganyt 58 30 March 2006
The implication manager 6 then determines whether the implications of the corrective action have been
conducted in ac@SFdaREEMHRFIIEEFEment rules applied to choose the action for the exception,

wherein the procuremept rules define at least one band of tolerance that is specific to the category of the
execution event. The i‘%lﬁﬁfct dRY ﬁﬁa'e?tgcé\’/é affég%o{ieecti\gg ?ﬁfﬁggtoélfpélg?rf& 8HYET corrective

actions, and can eagfivae the, RefignmeRge. . ¥a. e auto dlose managel 1, and e, fesolution
manager 8, if the exc%ptl n remalneddunreso ved: %f%coréméfy, the |mpcﬁcat|0n manager 5 generates an
output that is ind[-&ef?éj:\f%anager 5 activates the action and generates the above-described interactive

output, and ensures that all automatically triggered corrective actions belonging to a

given part are activated without further human intervention. An action release 24 is

generated, and the action is completed. For example, but not by way of limitation, if a

vendor is late in delivery, the action may be to remind or warn the vendor or the tardy

delivery via an interaction message (e.g., “We have not yet received your delivery of

bolts scheduled for January 1, 2000. Please confirm whether this delivery has been

initiated.”), and then await a response from the vendor. Alternatively, the action

release 24 may be triggered manually, based on a buyer login 26, instead of

automatically from the auto trigger 5.

Once the action has occurred and the interactive message is sent e.g., to a

supplier mailbox 16, the recipient 25 of the message can login and reply. Then, in

accordance with a decision support frame 13 and an execution frame 14, which are

described in greater detail below, an implication manager 6 receives an input

depending on the action chosen (e.g., message from vendor indicating that delivery

will arrive one day later than scheduled).
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of whether the action has results within the tolerance band. For example, a tolerance band may be
whether a shipment of supplies will arrive from a vendor within a certain amount of time, such as two to
four hours. If more than four hours is requires, then the results are outside of;thgitolerspge band. An auto
close manager 7 then receives the output of the implication manager 6, and determines whether a

resolution action is reqyﬂg%&%@éﬁ% J%a{ﬂéﬂ‘%fe%rﬁlﬂ?e@W%%th%?%@ﬁ%lf&‘d{ﬂ%s {6y the corrective

action resolved the problem identified in the exception) from the implication' manager 6 to the resolution

manager 8. All failediuiRuth (h§ve thcaOLIRALIVR AGHOR QRiNRL resal VR NG Rinbis: idaptified in the
exception) are subsequently forwarded to the action manager 4 for additional corrective attention. The

auto close manageliddtham@epeiatesianfatde elasptivessagein whishdsoutpuiitakeselution manager 8.
The resolution manager 8 confirms acceptance for corrective actions that have been accepted (i.e., are
appropriate), antkatemértaies dllalersetedted iackaoided geds aegcay kof dvel exiged ar aventrifgered corrective
actions. The resolution manager 8 receives the auto close message, and performs an appropriate task to
complete the exé@phierieyenaprge Ssinliases tedledeythanenashtpf2acBuoNiadead GoBedtitise process has
been manually triggered and has failed, then the action manager 4 is reactivated for additional

processing (e.g.27HBPe aBiretivreiiofbntie Astomstpagss datied i Werdmshaepsehd éididtermined by the
action manager 4 dlIIe_tO the man ature of the tri [ er login 26), there is no need for the

al er (i.e., bu
resolution manafjé? §'t8 %é‘ﬁ‘fra%\}fé FioH R e F(Sin'spﬁ%fﬁggér 4 is thus activated without assistance

from the resolution manager 8. However, if the process was tri geered bp{ tr}q auto trigger manager 5 and
: . d 1 h 9ﬁ
has failed, the resolution r(ﬁalrlllgd’éry%e 2CCepts the action e glcl)mpale%séa1 ﬁv eflcvr?

accepts the action as having been

of whether the action has results within the tolerance band. For example, a tolerance
band may be whether a shipment of supplies will arrive from a vendor within a certain
amount of time, such as two to four hours. If more than four hours is requires, then the
results are outside of the tolerance band.

An auto close manager 7 then receives the output of the implication manager
6, and determines whether a resolution action is required. The auto close manager 7
channels ‘accepted’ outputs (i.e., the corrective action resolved the problem identified
in the exception) from the implication manager 6 to the resolution manager 8. All
‘failed’ outputs (i.e., the corrective action did not resolve the problem identified in the
exception) are subsequently forwarded to the action manager 4 for additional
corrective attention. The auto close manager 7 then generates an auto close message,
which is output to a resolution manager 8. The resolution manager 8 confirms
acceptance for corrective actions that have been accepted (i.e., are appropriate), and
terminates all unselected acknowledged, not acknowledged or not triggered corrective
actions.

The resolution manager 8 receives the auto close message, and performs an
appropriate task to complete the exception event processing (i.e., to close the event).
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prevents the action from being repeated on the second iteration of the process), and then reactivates the
action manager 4 for further processing to manage the exception event. If the exception event is resolved
based on the action triggered by the auto trigger manager 5, then the resolutign managgk 8 accepts the

action, and closes actions for the exception event. Additionally, the exception event data Is saved into the

exception event (aiahase 1 b, Skl A AT EXCERROM SMERE AREH S thei R R lk g Able to use

previous exception event information to improve the accuracy of exception event processing, and choose

more effective caigegtinesactionahases Prorashpertarmange. Hihe @xception evepgissgsolved
successfully based on a manually triggered process, then the exception event is marked as having been

solved. Additionaldaisilsoidiien aaoverdascaheshammponeisiarentiesgebediealone nldi@agent controller
1, which synchronizes the behavior and events based on the received inputs to the IPA (i.e., the agent
controller | processes theheegigest frembiher ERRA 29), thtoresthatehfiblds ecgduidebasedgmanagement of
events. When the IPA is run, the agent controller | manages the process flow from an agent-specific
calculation of KFsanaerpicaite getioatind thanader matsghieiopdhatioptiohgetivithpnt 3esivtaret 2006
manager 4. As noted above, the IPA receives an initiation signal (e.g., from the ERP 17 or the batch run
start 20), and is HATERGIHEUNPAIARES B refreshed ERP raw database 9, processed database 10, rules
and logic metadata 12. The ERP %%w database 9. comﬁr'g},eﬁjstructur_al informatio% information such as

; C. t

parent association, quﬂﬁi‘@%lv\efléﬁﬁ BIRSE 8116 88KS MG RVSREE RS TS (dYnamic

information relatedlg demand, requies! acknowledagments gtco Achande.n anvof Ihg apove-described
modules that woul Impact on the exce%tlon event management scenario would warrant an update by

the agent prevents the action from being repeated on the second iteration of the process), and

then reactivates the action manager 4 for further processing to manage the exception
event.

If the exception event is resolved based on the action triggered by the auto
trigger manager 5, then the resolution manager 8 accepts the action, and closes actions
for the exception event. Additionally, the exception event data is saved into the
exception event database 11, so that if a similar exception event occurs, the IPA will
be able to use previous exception event information to improve the accuracy of
exception event processing, and choose more effective corrective actions based on
past performance. If the exception event is resolved successfully based on a manually
triggered process, then the exception event is marked as having been solved.

Additional details of the above-described components are described below.
The agent controller 1, which synchronizes the behavior and events based on the
received inputs to the IPA (i.e., the agent controller 1 processes the request from the
ERP 17), stores that enables a good-based management of events. When the IPA is
run, the agent controller 1 manages the process flow from an agent-specific
calculation of KPIs in the categorization manager 2, to the operation of action

22



controller 1. For example, but not by way of limitation, a refreshed ERP Raw database 9 might imply that
the demand-supply balance of inventory at a factory might have changed, which would be relevant to the
management of any exception event based on the exception event database;d},hegayge the resulting

required supply would also have changed. Therefore, it would be necessary for the agent controller 1 to

perform an updgig, [he 20e0hLGRAUBIGE DG data NPHEIRIR NG S T avdatadataiase 9, which in

turn drives the individual business components (e.g., KPI calculations and action library 15a... 15n). The

business componeptsiasdeseribedimoreater detaibnglany argssfinedrsuabsthattRey:generate
synthesized information that is subsequently stored in the processed database 10. The agent controller 1

operates accordingibasthe, fedowing algoidhn, litalyd laliiteeerdaganerated in the agent report from the
previous IPA run are archived. Then, for each part requested, e.g., in a Bill of Materials, the following
steps are performed. HinstERI2 Ralesl@nichie diconatagtatstriduisati6finedabyrtianfelestimanader 41, based on
the requested part. Then, agent-specific KPI computations are performed in the categorization manager
2, followed by infataeftheaswsisanmamalised. Eodtier beanges Malei OO tdor arthPeseesption event
processed by the IPA, the action manager 4 is used, and any exception event qualified by the
agent-specific adHORAERGEPAES HETAAURT AP I8 HeRale: SAsHL kA WisT Sansa s dxception is
removed from the final exception report listing, to indicate that none of the actions can correct the
exception. With respeclt%tgﬁﬁegecé?ead'g'ri%%a{%na é’ﬁé%é?@,eg%@%ﬁ%ﬁ %Emg“%cﬁﬁ%%fh%een previously

processed by the IPAﬁghe. new exception ﬁvs%nts .are iclll%tifiedanpased z&]?di incth rouQings of

customizable indicators. Féovrelelxan[rlrr'iup1 ,e eac |ne|V|(1]?Ja‘iV0partm%rfls derivet Fgm%é iffof Materials for a

product is SUbje%tﬁl(gréiﬂ&hi?. p[EQP%§§mple, but not by way of limitation, a refreshed ERP Raw

database 9 might imply that the demand-supply balance of inventory at a factory
might have changed, which would be relevant to the management of any exception
event based on the exception event database 11, because the resulting required supply
would also have changed. Therefore, it would be necessary for the agent controller 1
to perform an update.

The agent controller 1 initiates data input into the ERP raw data database 9,
which in turn drives the individual business components (e.g., KPI calculations and
action library 15a...15n). The business components (as described in greater detail
below) are defined such that they generate synthesized information that is
subsequently stored in the processed database 10.

The agent controller 1 operates according to the following algorithm. Initially,
all records generated in the agent report from the previous IPA run are archived.
Then, for each part requested, e.g., in a Bill of Materials, the following steps are
performed. First, the rules and logic metadata 12 is defined by the rules manager 41,
based on the requested part. Then, agent-specific KPI computations are performed in
the categorization manager 2, followed by initiating the session manager 3. Further,
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as a matter of preliminary identification of a new procurement exception event and filtering process. The
categorization process performs an exhaustive methodology for each good to be tagged as an exception
event. If an event is not tagged as an exception event, then no further procesging, is;nsggssary by the
IPA (e.g., goods have been delivered, so there is no problem with goods delivery). The categorization

manager 2 rece%@%&H?&@E%H‘SIP@J&AF?#@Q&%@’Sy’tﬂé‘fﬁpﬂ YRR RO e ERE Raw, datahase 9,

calculates the relevant KPI specific to the agent used in this categorization process, and receives the

procurement rulggc2pfsRrvdheqRiBS AR hogic MajRERIa & SPaGifigete thesresPRalivg R3rt. The

part-specific procurement rule from the Rules and Logic Metadata 12 provides an exhaustive list of
categories that agastinighdtials tnslesafcaaheofhthese pategotiaanksl prendafinaahby@epedof customizable
indicators, typically represented in the form of relevant KPIs that are used by agents, as described in
greater detail beteportTeebovexnettibretrexiiaustiveolistal categotiesceperd the entire range of
defined indicators. As an output, the categorization manager 2 generates a definitive identification of the
categorization of a partVithisceragy el thfeatadide i ehaprageclic peaifopm eyanispiriteatsareld on the part
identifier) of the processed data database 10. 24 30 March 2006 To perform the process in the
categorization BJUPVOHE AR S d RIS diSas s MorhrRiiaR & V5B e kT aldeaiisdst the
categorization definitions as provided in the categorization manager 2. As an exact match of these KPIs
is discovered, th&'Farf rb%@gg%t IS Proce s(fuﬁﬁ(’&“%a&’g‘?imﬂ{?élmd QA8 BB YPEGRY category. The

session manager 3 ARerales o, SATE, Attt Managemen of Sxcaption, VGt fomthe part evel.

However, an ex@ea:lptlon events Lﬂgl not be treatearzlaas a new exception‘event in tﬁep?(c)ﬁl%s&ving and

subsequent IPA jupsy Jhe %%%R&iﬁ‘ﬂw@é?ﬁif?cﬁ%ﬁixﬁﬁ the Yhigdr-RRA: 'deapiish andpgstprms

categorization of the part for the
filtering process. The categorization process performs an exhaustive methodology for

each good to be tagged as an exception event. If an event is not tagged as an exception
event, then no further processing is necessary by the IPA (e.g., goods have been
delivered, so there is no problem with goods delivery).

The categorization manager 2 receives the unique part identifier (i.e., part
number) from the ERP Raw database 9, calculates the relevant KPI specific to the
agent used in this categorization process, and receives the procurement rules 21 from
the Rules and Logic Metadata 12 specific to the respective part. The part-specific
procurement rule from the Rules and Logic Metadata 12 provides an exhaustive list of
categories that a part might fall under. Each of these categories are pre-defined by a
set of customizable indicators, typically represented in the form of relevant KPIs that
are used by agents, as described in greater detail below. The above-mentioned
exhaustive list of categories covers the entire range of defined indicators.

As an output, the categorization manager 2 generates a definitive identification
of the categorization of a part. This derived information is then used to perform an
update (based on the part identifier) of the processed data database 10.
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exception event database 11, as managed by the agent controller 1. Further, with respect to the action
library 15a... 15n, the session manager 3 provides the part identifier to the exception event database 11,
including the identified event and the corrective action administered. To perfgw‘}i}ghaﬂfbﬁe-described
action, the session manager 3 takes the following steps. To update the exception event database 11, the

session manager 3 usgg (g RIGHE LIRS, RIg: CAIRGOHZRTIRR Jdanifleatian ipised to match

against existing records in the exception event database 11. A successful match of both part and

categorization idgetifigr.ipgigates b atibenRaKkt dS.aiireRt B et MaRRERFSNY R rusieminand no further
attention by session manager 3 is required. If a part identifier does not have a corresponding match from

exception eventtigiataleasezidothirasessionAvanageatt dndemtfiesth& pRrisaisadecaidite patstored into the
exception event database 11. With respect to the action library 15, the unique part identifier and message
identification is ysesksohm arobeagaimbiseleiStiny ayadedsiindeaxdeptionspa@fit dataoase 11. A successful
match of both part identifier and message identification would indicate 25 30 March 2006 that the part is
being managed by the Bystespiapithaigcs Jeifiatatd e Sageqicenspait manTeranend ié execflil@her action is
required by the session manager 3. If a part identifier and message identification do not have a
corresponding MAER fFomh BRoEBtibT SvaIMEAERLALE T EPHRR sudlishrHidRabaF S5akAt#eR this part as

the subject of a new record that should be toredcaiérﬁo&‘gge exceg{bi
t

n event database 11. Additionally, the
session managely sy PSR SRS A S VF: ety éi&%o&hf‘oﬁsﬁlﬁéﬂa&ﬁﬁﬁe functionality

of implication managet & gLt onie’,of ese matchied messages, o cnse releyange and
consistency. Further, resolution anager § may optl%nacifyl/nf)e |n\$0 ed In certain’circumstances to retract

an earlier exception event database 11, as managed by the agent controller 1. Further, with

respect to the action library 15a...15n, the session manager 3 provides the part
identifier to the exception event database 11, including the identified event and the
corrective action administered.

To perform the above-described action, the session manager 3 takes the
following steps. To update the exception event database 11, the session manager 3
uses the unique part identifier and categorization identification is used to match
against existing records in the exception event database 11. A successful match of
both part and categorization identifier indicates that the part is currently being
managed by the system, and no further attention by session manager 3 is required.

If a part identifier does not have a corresponding match from exception event
database 11, the session manager 3 identifies the part as a record to be stored into the
exception event database 11.

With respect to the action library 15, the unique part identifier and message
identification is used to match against existing records in exception event database 11.

A successful match of both part identifier and message identification would indicate
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message if an updated version of the message is available in a component of action library 15a... 15n,
and then send the updated message instead of the previous version of the message. The action
manager 4 derives the correct application of business components  specified ij gglianliggary 15a... 15n
based on part characteristics. The action manager 4 includes interpretation and processing capabilities of

the business rU'%Qﬁﬁ@H&@@@B‘eJ{?%%@&E meREepsad-ahaver0d daserinedn.gieatglAigtail below as

business rules, and implemented as multi-cycle action rules and logic. The action manager 4 receives

information frompthggxcepy en-@venidatabase 24 oinglrdingdheamigieptified exception event (e.g.,
exception identifier, part identifier, cycle identifier), as well as rules and logic metadata 12 specific to the

part identifier, which definegathedprafeoniiguredsipeltiaydle Achodorul@shand dogiedfoadicgion manager 4
generates an activation of the relevant business components from action library 15a... 15n. The auto
trigger managerbaprovidescacepiutormatedicohaiolatithe seenomuonicatod féatufesdrishepesent invention.
A message generated by action business components from action library 15a... 15n is triggered and sent
to the session 283WNRsEcH 2008 repeiiddbeirsBowddentmed jatthactiespigaer mbdrgers Lo the relevant
party/recipients (e.g., suppliers, trading partners, internal business units or individuals). The auto trigger

manager 5 receives thé FHORERTRT AENCIhEREEp oM BVETE R YAREUOD ARLIRIISS 3L identified
event and the message to be triggered, as well as rules and logic metadata ngecific to the part
dentiier. This IfBULALRRES THE THeCal e OPRUEN A LR SR AR i R rF e slto tigger

manager 5 outpys . Bolean pe, decision as tohether 8 Message s to be tigdered g its recipients,

. 1
and performs a relay of messages tothe relevant fransport component of the systeml%or extra-system
communication gﬁaﬂag\é{n@ ﬁﬂ?&liﬁ[&)ally be invoked in certain circumstances to retract an earlier

message if an updated version of the message is available in a component of action
library 15a...15n, and then send the updated message instead of the previous version
of the message.

The action manager 4 derives the correct application of business components
specified in action library 15a...15n based on part characteristics. The action manager
4 includes interpretation and processing capabilities of the business rule classification
framework mentioned above and described in greater detail below as business rules,
and implemented as multi-cycle action rules and logic. The action manager 4 receives
information from the exception event database 11, including the identified exception
event (e.g., exception identifier, part identifier, cycle identifier), as well as rules and
logic metadata 12 specific to the part identifier, which defines the pre-configured
multi-cycle action rules and logic. The action manager 4 generates an activation of the
relevant business components from action library 15a...15n.

The auto trigger manager 5 provides an automated collaborative
communication feature for the present invention. A message generated by action
business components from action library 15a...15n is triggered and sent to the session
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The implication manager 6 evaluates the context and implications of an exception event. This component
performs its role in the following scenarios: 1) only raw ERP information (e.g., for AOS, Projected
Requirement, In-Coming Purchase Orders) and 2) raw ERP information as wWgJhas:.;, 2006
Recommended/WIP/Accepted Corrective Actions specific to the exception event. The application of the

implication mangger6,is PerATed i &QUMQRHQE?%L%&QFé}%tﬁ?étr‘%fe‘%gﬁtt’péx}’t?}lépiili@gé’ntsresloonswe“ess

and quality issues. As noted above, the implication manager 6 processes the implications of the

Exception Eventwith {hsphrsingasiangdalRianarerdiesapaciieshin the ipysiembomexample, but not by
way of limitation, tolerances handled by the implication manager 6 related to cost (e.g., loss in production

due to lack of supiglies framear\vendenenay hetdedindgitirfihie fherexotpost tatgewabeamponent levels,
forward looking costs in the form of quotations and projections, historical and current cost performance
indicators. As formdepiopsheiessfiphrtveachtiings arestygidallyeusedeasidirestefraxiedss meksage response
turn around times as well as historical and current responsiveness benchmarks. 27 30 March 2006 The
implication managgi¢ Bretcelvds tnecHitodbanfiendarfierdrhiatipnt letneh hERP AR Waesbase 9, inputs
from the exception event database 11, including the identified event, and rules and logic metadata 12
specific to the pé‘???&éﬁﬁﬁb??WH?éW“o‘i?Fﬁ%'tﬁé%%@ptfé%ﬂ%rt@l@}%‘?&é PRSI rRAEAB Y BYents. This
information from the . data mo ulegmay be sent directly, becayse.the implication manager 6 is directly

connected to thé ERE 'l GatA AL B4RE G oh X8 PHERTE eI FatsHRSA T BPHETNE and logic

metadata unit 12, The,implication pianager.6 puiouts (o 11s auio elgss, tianager 7.2 Bgglean ype

decision as to whether a me age Is within the toferance "bands defined as acceptaksﬁyeS for the parts and

agents that are @Sﬁﬁﬁlﬁlﬁga{ibﬂE@@??&Hﬁ%%pners).

The implication manager 6 evaluates the context and implications of an
exception event. This component performs its role in the following scenarios: 1) only
raw ERP information (e.g., for AOS, Projected Requirement, In-Coming Purchase
Orders) and 2) raw ERP information as well as Recommended/WIP/Accepted
Corrective Actions specific to the exception event. The application of the implication
manager 6 is performed in (but not limited to) the context of cost, availability,
responsiveness and quality issues.

As noted above, the implication manager 6 processes the implications of the
Exception Event with the business and tolerance rules specified in the system. For
example, but not by way of limitation, tolerances handled by the implication manager
6 related to cost (e.g., loss in production due to lack of supplies from a vendor) may
be defined in the form of cost targets at component levels, forward looking costs in
the form of quotations and projections, historical and current cost performance
indicators. As for responsiveness, part lead times are typically used as direct proxies,
message response turn around times as well as historical and current responsiveness
benchmarks.
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below. The auto close manager 7 is invoked on reply of messages (i.e., derived by action library 15a ...
15n and stored in the exception event database 11) sent out by agents. The auto close manager is an
event-based trigger component that monitors change which is relevant to anj'gq\@ﬂfé'ﬁ(%@d%ception event,
and manages the decision- making process. The auto close manager 7 receives the part identifier

information directly fror, Ihe axceBHaRaYeR driahaseld RAYARgHbe emifieAarenkAnd rules and

logic metadata 12 specific to the part identifier, which defines the closure definition mechanism

permission settings ERPisMfasmatienisieaeiMemh direcly.pesaesamthR ddiedospmanaoekis directly
connected to the exception event database | | and the rule and logic metadata unit 12. The auto close

manager 7 then iauiifitits] 2 \Bog lganriypeandasisiomasdowineiheifa nassagr iddaibierhanidied by resolution
manager 8. Further, the auto close manager 7 may relay messages to the relevant transport component
of the system (nbfishotha ycfeptidepuipose: dhadir@slistemcaensurlibatiofor@8t8 Mancthe006 The
resolution manager 8 functions in tandem with implication manager 6 and auto close manager 7 to
achieve a closeddsopedslsiutian bs apné tiestlon egawie Ahcivyadidben rexvigrioh veelipsthen
successfully resolved exceptions are incorporated into the exception event database 11 for further use,
and unsuccessfifedehedheiddbiiohai duabascR iHto Hee B AVEAMEGERE b M1 processing.
Contextually, the messc@%es/corrective acggna? derive acceptable solutions that contribute to successful

validation of the B\eARYd EsHmsH {8Ia NG VBRSO BT R AP a0 2 A OFh%Snputs that the

resolution manager & 12CelVES, A i 241 SIRPS, MNAgR. T ISl IS RAT ifentlefdpformaton from
the exception event database

bands defined as acceptable for the parts and agents that are described in greater detail
below.

The auto close manager 7 is invoked on reply of messages (i.e., derived by
action library 15a...15n and stored in the exception event database 11) sent out by
agents. The auto close manager is an event-based trigger component that monitors
change which is relevant to an identified exception event, and manages the decision-
making process.

The auto close manager 7 receives the part identifier information directly from
the exception event database 11 including the identified event, and rules and logic
metadata 12 specific to the part identifier, which defines the closure definition
mechanism permission settings. This information is received directly because the
autoclose manager is directly connected to the exception event database 11 and the
rule and logic metadata unit 12. The auto close manager 7 then outputs a Boolean type
decision as to whether a message is to be handled by resolution manager 8. Further,
the auto close manager 7 may relay messages to the relevant transport component of

the system (not shown), for the purpose of extra-system communication.
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including the identified event, and information from the rules and logic metadata 12 specific to the part
identifier, which defines the closure definition mechanism permission settings. The resolution manager 8
may also receive, from the action library 15a... 15n, closure type messages fgf RRRIRBHgEE selection by
the resolution manager 8. The resolution manager 8 then outputs outgoing closure messages to relevant

recipients. To perform e koG NASRRILIANNBRAASH/IETRAY SiPRRIAWARLSIE RS frOr the

exception event, the resolution manager 8 receives the analysis outcome of the implication manager 6,

and validation of,panRageneRi &k theeyant fromibe auerlessiuanadsl hssardingly, she resolution
manager 8, determines a suitable closure message for the corrective action message (e.g., "We have

now received thelwegiesie e sghoids. otbatkvyion dauceesundesgliodaicsprivndat Inaspuelteds for the rest of
the relevant corrective action messages, and sends the closure messages. The decision support frame
13 presents befone cherestioptiancefterdatrpesction Scciatios wh,inventonycesmaiidhilitysolveser can view the
implications of a corrective 29 30 March 2006 action and manually adjust the process, via a user
interface referre@espieresn s dadinipicatiin Viay ATt impieaab iviéw domsutescomnsdfend quantity
based on the most current state of primary corrective actions, and allows the user to include or exclude

specific corrective®BEH8HE N the CRfIsag caiesiforicliPihedcays orcorRiARSIyUBHeRSIIEBbarts, the user
can activate a decisign to hold, accept or terminate a corrective action via the impJication view. The
mplication ealo BN BASHE G T R G B BT A ARG PR BRtoN = OF QTY
dateN-I - GrossREQ.T ateN + P06QTY vendorA date N + PO QTY vendorB dateN Both numerical or

graphical preserﬁ]gl]flcl)cril modes are available to communicate

The inputs that the resolution manager 8 receives, via the auto close manager
7, include the part identifier, information from the exception event database 11
including the identified event, and information from the rules and logic metadata 12
specific to the part identifier, which defines the closure definition mechanism
permission settings. The resolution manager 8 may also receive, from the action
library 15a...15n, closure type messages for appropriate selection by the resolution
manager 8. The resolution manager 8 then outputs outgoing closure messages to
relevant recipients.

To perform the above, the resolution manager 8 employs the following steps.
For the exception event, the resolution manager 8 receives the analysis outcome of the
implication manager 6, and validation of management of the event from the auto close
manager 7. Accordingly, the resolution manager 8, determines a suitable closure
message for the corrective action message (e.g., “We have now received the requested
goods. Thank you for responding to our reminder”), as well as for the rest of the
relevant corrective action messages, and sends the closure messages.

The decision support frame 13 presents before correction and after correction

scenarios on inventory availability. A user can view the implications of a corrective

29



information. The implication screen can be forwarded as a HTML attachment to any email account. The
implication information (OH calculation) provides an absolute assessment of whether the cumulative
corrective responses will resolve the exception event. The present invention gigferablygeovides core
reports that support business decision processes. Some of the preferred forms and reports relevant to

the Decision Suppgit FamentiGds: FXGERIQD SRS (MARNMIEPPLE AGHAN SRR, VATIEty Of

inventory reports (excess, obsolescence). Additionally, the foregoing features discussed with respect to

the system illustrataehifbirionte ZreadiprbaidisarwseshitR Jenpentde dugnrpansadivsiated in Figures
3(a) and 3(b), below. Figures 3(a) and 3(b) illustrate an exemplary embodiment of a method of managing

an exception evenisacoardingde breppiiasent dnventioactiom, fusd siepyS 10 8r30 3 Mareh 2006 request
is received, e.g., from a buyer. At step S101, the ERP raw data database 9 and the processed data
database 10 arecgelndeateckifiv stepeSi 62 agoodsHyabe dprdduré mantlvies 2 1n vwikchasgeofeceived from
the rules and logic metadata 12, are applied to categorize the good, based on a plurality of indicators.
More specificallyntheadateqsioratd darihdhaygear 239adbreie caeetystizathod sasert onteApixdrom the
procurement rule base 21 and the ERP raw data database 9. In step S103, it is determined whether the
current request & SHESIEEMIBIRVENh S ENBHSEHeR P dE, PR} ISR IR AR iofalsRtertt according to
the present invention, If the current request is not an exception, then the exception management process
is terminated. If{h?e{g’&?r?/éﬁ ?Sﬁﬂécsf?ﬁﬂ?%f)%agqi%agﬂnéxception event (i.e., requires further

OH_QTY dateN = OH QTY dateN-1 — GrossREQT dateN + PO QTY
vendorA date N + PO QTY vendorB dateN

Both numerical or graphical presentation modes are available to communicate
information.

The implication screen can be forwarded as a HTML attachment to any email
account. The implication information (OH calculation) provides an absolute
assessment of whether the cumulative corrective responses will resolve the exception
event.

The present invention preferably provides core reports that support business
decision processes. Some of the preferred forms and reports relevant to the Decision
Support Frame 13 include: Exception Status (main) report; Action report, variety of
inventory reports (excess, obsolescence).

Additionally, the foregoing features discussed with respect to the system
illustrated in Figure 2 are further discussed with respect to the process illustrated in
Figures 3(a) and 3(b), below.

Figures 3(a) and 3(b) illustrate an exemplary embodiment of a method of

managing an exception event according to the present invention. In a first step S100, a
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processing by the IPA to perform a corrective action to solve a problem in the procurement process),
then in step S104, the exception event is compared with exception data. For example, but not by way of
limitation, in the session manager 3, data from the exception event database;}} js conypared to the full
IPA report 22 generated by the categorization manager 2. At step S 105, it is determined whether the

current eXCGpti0&&%&6}?‘{%&!}%&9@%?S%&H%lclj{,éh%?&%@i%@,i&@%ﬂp%@ﬂﬁ&%@ﬁbﬁs@@%@e exception is

identified for addition to the exception event database 11, and the process proceeds to step S 109 as

described belowlf the:exceRtirnisbNNeMrdtdshagigimined whether the current exception is an existing
exception that has been modified at step S 107. If the current exception has been modified, then at step

S 108, the exception ishidesiiBed2ta:bedsmpadifieeobuihiecaxeapiion databyréhecesal ytian manager 8, as
described herein. The processing then continues at step S109, as described below. If the current
exception has notdseed lmgdifietdtite h2thecpnydess procgedzdiregtlydtdatapbo8 b@duabtdescribed 31 30
March 2006 below. Because there is no need to modify the exception event database | | if the current
exception has nétdiessermdHificspasidcabiylizgi peitivaion apmosed dtadsonas wasestegtiamd is performed
in step S 109 as described below. In step S 109, the exception data from the exception event database | |
and the procureM&HFIBEYE. GO &if RIS HrRee fertie bade e ER I el S ifieshdse 23) are

applied to determine a roprigte corrective action (i.e., to be determined by the action manager 4). At
Step S 110, 2 qUEr) 18 idte ety 6 THESCHR N6 A SEE5GFIUtioNa HSBUIRD 5 R altion chosen by

the action manager, based.on e exeanlion gategon: andJnfermaion tecclved ram,infyrules and logie
metadata 12 and the exception elent database 11- ext, at step%(l) ,%e appropriate action is

activated, and apOYiREhISQRPE AG S ERPbH2 1M R SREIHGaNn G RN {rgga Mmanager 5
terminated.

If the current request for goods is an exception event (i.e., requires further
processing by the IPA to perform a corrective action to solve a problem in the
procurement process), then in step S104, the exception event is compared with
exception data. For example, but not by way of limitation, in the session manager 3,
data from the exception event database 11 is compared to the full IPA report 22
generated by the categorization manager 2. At step S105, it is determined whether the
current exception is a new type of exception.

If the exception is new, then at step S106, the exception is identified for
addition to the exception event database 11, and the process proceeds to step S109 as
described below. If the exception is not new, it is determined whether the current
exception is an existing exception that has been modified at step S107. If the current
exception has been modified, then at step S108, the exception is identified to be
modified in the exception data by the resolution manager 8, as described herein. The
processing then continues at step S109, as described below. If the current exception
has not been modified, then the process proceeds directly to step S109, as described
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generates the output (i.e., interactive communication). At step S 113, the implication of the action
performed to correct the exception event is determined, in the implication manager 6. In step S 114, itis
determined by the implication manager 6 whether the output of the correctivgagfionisdgs prescribed
tolerance band that is stored in the implication manager 6. If the output is not within the tolerance band,

then a failure meggageds dRQeIRIRT;2L3aR:R ol ik (RSPHIRIBANGARS.S. a1qOferwise, a

success message is generated at step S |1 15b, by the resolution manager 8. Next, at step S 116, it is

determined whethet failuisi6hartishar emplainamdapnidentilieddn thg asiasiosenaanager 7. If no
failure has occurred, then it is determined whether the process is being manually managed by a user at

step S 117. If thepraepsamwaattomaltiaalypisitidtad distigpdbedeatures of the present invention, then at
Step S 118, the action is accepted, and at step S 119, the action is closed, and as necessary, changes
are made to the excepliosteveHiddtiabasepidn dha lisen Hes 8@ BhVaroh 200G smbhnaallthinitiated the
process (e.g., by buyer logic 26), then the exception is marked at complete at step S120. Accordingly,
the exception eveAeHaRGEanles (€ sERlyho poeassadnHbly oy 2iF finid He e assts) S 116 that a
failure has occurred, then it is determined at step S121 whether the process was automatically triggered.

If the process wHS 2RHAAY SR BiRsyETSBP PR HIGtSIE S E s e resHItotr s TaHRYERS S ceepts the
action as having bteen erfor¥n d antdt e P ocess r._(S)ceéads baplg tt gte ,08_1%9, tj Rr ?1 tivate the action
manager 4 to fUAEP HHUMBE 15 cONSER (e BrABH (2 foLioke HEGHISBIRHEVR: Pihe process was
e A ST L T IR 10, o e

category and information received from the rules and logic metadata 12 and the

exception event database 11. Next, at step S111, the appropriate action is activated,

and an output is generated at step S112. More specifically, the auto trigger manager 5

generates the output (i.e., interactive communication).

At step S113, the implication of the action performed to correct the exception

event is determined, in the implication manager 6. In step S114, it is determined by

the implication manager 6 whether the output of the corrective action is in a

prescribed tolerance band that is stored in the implication manager 6. If the output is

not within the tolerance band, then a failure message is generated at step S115a by the

resolution manager 8, and otherwise, a success message is generated at step S115b, by

the resolution manager 8.

Next, at step S116, it is determined whether a failure (partial or complete) has

been identified, in the auto close manager 7. If no failure has occurred, then it is

determined whether the process is being manually managed by a user at step S117. If

the process was automatically initiated using the features of the present invention,

then at Step S118, the action is accepted, and at step S119, the action is closed, and as

necessary, changes are made to the exception event database 11. If a user has
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been determined to be successfully handled (i.e., indicated as resolved by the resolution manager 8).
Additional details of the process are described below with respect to Figures 4 and 5. Figure 4 illustrates
an event categorization process that uses the agents described herein, accokgipg, 19, the present
invention. At step S 123, an ERP run is performed by the ERP 17 to generate a request for a good. At

step S124. the IR s RIartedhaH RN SIeDs SIZBRE 7B PSSO SEIUANSONSHaRlihouah the

present invention is not limited thereto. More specifically, in step S125a, a cost event categorization
(e.g., pricing deviatigh)isiparioiepesiin Herorlap, AddtyReMNfRIRIYIZAIRKRBINCM %
computation) is performed, at step S125c, an AOS event categorization (e.g., DOS computation) is
performed, and gt®teped125d, a response event categorization (e.g., response time-content tracking and
evaluation) is performed. Additional details of the processes in steps S125a-d are described in greater
detail herein. 33 30 Mafolw@@06f Dricdestapm &R Step Hd velhe efatiompleteds phaisthtwat is started at step
S126, as illustrated in Figure 5. At step S127, respective categorization results are obtained for each of
processes S125éeagieatpt. seatRl Bawhetieatthe @ageessCxty, awematisdlly. Tiggorededpebtively. Then, at
steps S128a ... S128d, the respective processes for matchin%the rules and logic from the rules and

metadata unit 1P ¥AheBlead s iesesab dhen. @158y Sihdic 6 re SRy Junassrt fules are
generated_ for e_ach of the respective cycles | ... \rl}lrlm X I o Yandl ... % [c\l xi,)ﬁtl'xﬁe corrective action is
taken, by involkidG TR ANpASHHARS AEtE RSt e mied: Yl G PIea A bash ofles are
e AL AR S0 SRS A A e s o

resolve the exception event). If the process was not automatically triggered, then step

S122 is skipped, and the process continued at step S109, to further attempt to close

(i.e., resolve) the exception event. The process continues until the exception event has

been determined to be successfully handled (i.e., indicated as resolved by the

resolution manager 8).

Additional details of the process are described below with respect to Figures 4

and 5. Figure 4 illustrates an event categorization process that uses the agents

described herein, according to the present invention. At step S123, an ERP run is

performed by the ERP 17 to generate a request for a good. At step S124, the IPA is

started, and then, steps S125a-d are performed simultaneously, although the present

invention is not limited thereto. More specifically, in step S125a, a cost event

categorization (e.g., pricing deviation) is performed, in step S125b, a quality event

categorization (e.g., NCM % computation) is performed, at step S125c, an AOS event

categorization (e.g., DOS computation) is performed, and at step S125d, a response

event categorization (e.g., response time-content tracking and evaluation) is

performed. Additional details of the processes in steps S125a-d are described in

greater detail herein.
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failure. As indicated in step S131, the appropriate process is repeated in case of failure. In the present
invention, the Decision Support and Execution process is applied across various management functions,
including (but not limited to): Assurance of Supply management, Response managemggl Cost
management and Quality (that affects AOS) management, as illustrated in Figures 4 and 5. The

complete process ﬂow(ﬁ%@é%ﬂb’s‘? 5’59-%%%%8 mgﬂ%ﬂ%ﬁﬂg %qggg&@&ig&%% gﬂ@gyve execution.

While the decision support process is deployed in both phase one and phase two, the activation process

is only activatedijnsphRagdWwRule venicaicaatizaieniv distingtAruringirfRdieaiars represent
exception procurement situations such as excess supply, poor response, shortage. The number of

procurement situationsfcaphesealesi 25 0eploy iqueceNof carrectivekactans. .Tag, pawaary objective of
this phase is to capture the exception events that have 34 30 March 2006 unfavorable implication to the
user's operationCitie. filmdMbarswicindiyaiGrancarstees SlizgsomizElBdrtleccaspbaiselpjectegtidochange as the
environment evolves. In adaptive execution, as illustrated in Figure 5 as described above, each
categorized excaptighravbntidesgbjblogid fom thateiingnsenepaale sihddyieifrsrgoandiato trigger the
most appropriate corrective actions. Depending on the severity of the exception situation, the corrective
actions may be SiRaItIREBusY O sEylifeiiera RrairgstetlcA ndc it eancaietivecactiohay be tracked

and may progressively. trigger addjtjonal gofrective actions base on the response and severity of the
exception. In thé PRESENt f%% ﬁt}or?% bl Ii{y'g%de ts‘’s employed in the above- described components

lllustrated in the SySterRIg)It,Ftll%u&e)rrZe&R% Elggo%rl%ctgﬁesn%)lfz {g\l,&%%g the appropriate action module

1...K. Various examples of action modules are described in greater detail below. At
steps S130a...S130d, indicators and alert acceptance rules are generated for the
processes described above, and the implication manager 6 checks for success or
failure. As indicated in step S131, the appropriate process is repeated in case of
failure.

In the present invention, the Decision Support and Execution process is
applied across various management functions, including (but not limited to):
Assurance of Supply management, Response management, Cost management and
Quality (that affects AOS) management, as illustrated in Figures 4 and 5.

The complete process flow is broadly divided into two phases, event
categorization and adaptive execution. While the decision support process is
deployed in both phase one and phase two, the activation process is only activated in
phase two.

In event categorization, a distinct grouping of indicators represent exception
procurement situations such as excess supply, poor response, shortage. The number
of procurement situations can be scaled to deploy unique set of corrective actions. The
primary objective of this phase is to capture the exception events that have
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3-5. The agents may be procedures that operate independently of one another. Further, the agents may
reside in the processors 35, 36 as illustrated in Figure 12. For the features illustrated in Figure 2 (e.g.,

managers) and the steps illustrated in Figures 3-5, the agents perform procesgsgs,passgh@n commands,
to implement the tasks performed by the managers. These agents are described in greater detail below.

The assurance of SURPIKIARBIAEERLMRICHBJLRSIESAN 9RE RhliR PIRGRFRAIS SRarBdllustrated in

Figure 12 as a software program, proactively resolves supply problems: shortage, excess and

obsolescence ingiffsrentamadkah eerdiiansd «f be.agen 1etigvesniniaimalion from the transactional B2B
e-commerce system and information from the ERP's databases to perform evaluations and to deploy

corrective actions. ThenAfdSpage rkalsaomaintainstined nieidyrof inveatatyibedsibidng thah unwanted or
obsolete materials are purged from the factory (e.g., physical part and financial liability) on a timely basis.
35 30 March 2006tcghzed spors@rngentt iocubestehtinapnatdhigdiyet BHE xibiltynd e respdHieeness of the
backend supply chain. The key performance indicators are lead time and message response time.
Lead-time is defthedtzges éhgrinedhpus dhainicer ettt haseoastilamspdaridoy Bisds \galivelthThe cost agent
performs two core functions. First, the cost agent ensures that purchases are made according to the
RFQ agreementS3ETRECT g4 ite., i & WA Mg Ar PP RO Ot Al VBRI n M P istieaE At vary
according to mechanisrcps ch as discrete volume break, time based pricing. Second, the cost agent
2lso identifies, ARUSS aRl ASQHERES HEHA o N P Y BE BN Sl ltvEE THERa agent tracks
material fallout at%tivateg d%g%gg.afmd reglenish%%n%uggslg %hqﬂethe %ﬁredetergwigevd qua!)i},y tEl%ject percentage

. corrective . a response  an everl .
has been breached. The scenario agent studies the |mp?|cat|ons cI:]hanges in forécast or build plan

exception.

In the present invention, a plurality of agents is employed in the above-
described components illustrated in the system of Figure 2 and the process of Figures
3-5. The agents may be procedures that operate independently of one another. Further,
the agents may reside in the processors 35, 36 as illustrated in Figure 12. For the
features illustrated in Figure 2 (e.g., managers) and the steps illustrated in Figures 3-5,
the agents perform processes based on commands, to implement the tasks performed
by the managers. These agents are described in greater detail below.

The assurance of supply (AOS) agent, which may reside in one of the
processors 35, 36 illustrated in Figure 12 as a software program, proactively resolves
supply problems: shortage, excess and obsolescence in different market conditions.
The agent retrieves information from the transactional B2B e-commerce system and
information from the ERP’s databases to perform evaluations and to deploy corrective
actions. The AOS agent also maintains the integrity of inventory, ensuring that
unwanted or obsolete materials are purged from the factory (e.g., physical part and

financial liability) on a timely basis.
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at product or component level, including (but not limited to) insufficient supply and excess inventory. The
management agent aligns broad level management objectives into unit level performance target to
facilitate result measurements. The self learning agent uses statistical procesg;tocok[elgig analyzed data,
business rules and actions to continuously refine Key Performance indicators to enhance the ‘experience’

and knowledge of the ipfelligeph {EamawW Rk L6 SEFHARRIROHEQRHIDAIRS SYCRETENR(FA) sessions

without replicating the corrective efforts previously invoked by Work-in-Progress (WIP) exception events.

The session agaft wilarPepdidvaamicalyls degirsing condiiivnsadenall WWP.aicentan events. The
cost agent and operation of cost management is described in greater detail below. The cost management

module ensuresriporighinpuichasempricde A is e Indlapsh ZONEetHoaeEse Lyievpntsnguch as a
change in the extracted external databases, responses from users or predefine event such as expiry of
action. The costgnabatybreent module also facilitates cost reduction project management by identifying,
analyzing and supporting efforts to deliver lower price objectives. Table 1 discloses a list of generic
inputs (but not limited) Thaisestagenhrignagamiays ¢arectimstshth&isye sehepalagrid gngPesrtumber 2Part

Description 3Controller ID 4Standard Cost 5PO Number 6PO line Number ,
purchases are made according to the RFQ agreement at the ‘right’ price. The cost

agent tracks actual versus planned prices that vary according to mechanisms such as
discrete volume break, time based pricing. Second, the cost agent also identifies,
analyzes and facilitates efforts to deliver reduction objectives.

The quality agent tracks material fallout activates alerts and replenishes supply
when the predetermined quality reject percentage has been breached.

The scenario agent studies the implications of changes in forecast or build plan
at product or component level, including (but not limited to) insufficient supply and
excess inventory.

The management agent aligns broad level management objectives into unit
level performance target to facilitate result measurements.

The self learning agent uses statistical process to correlate analyzed data,
business rules and actions to continuously refine Key Performance indicators to
enhance the ‘experience’ and knowledge of the intelligent framework.

The session agent coordinates successive (IPA) sessions without replicating
the corrective efforts previously invoked by Work-in-Progress (WIP) exception
events. The session agent will respond dynamically to degrading conditions for all
WIP exception events.

The cost agent and operation of cost management is described in greater detail
below. The cost management module ensures the ‘right’ purchase price, and is
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7PO Unit Price 8PO Quantity 9CO Number 10CO line Number 11CO Unit Price 12CO Quantity 13RFQ
Unit Price 14RFQ Quantity 15RFQ Mechanism 16Invoice PO 17Invoice QTY 18Forecast QTY 37 30
March 2006 19 20 BOM when required Currency TABLE 1 During event categ@mggad&@., phase one),
the cost management function operates as described below. It is noted that Unit Price Is the actual sale

price offered by,the yendore Whereash SNUAINCOSHS A0ACRAUNIDG ATISE.INRLJs egialished to_handle

part number with multiple vendors. The categorization manager 2 uses the inputs from Table 1 to
analyze the costigitHatian &f segtrnadvanaRer «YVtPiFresPacidn. cost. dne mastnanagrsaeRt module

computes pricing deviation as described below. Using Part number as reference, the cost management
module retrievesigurieinieyed) odsPreriftom Roje&Qnandsumaice 0y ARG i RE Quaul 2N Wid
supporting efforts to deliver lower price objectives.

Table 1 discloses a list of generic inputs (but not limited) to the cost

management function of the present invention.

1 Part Number

2 Part Description
3 Controller ID

4 Standard Cost

5 PO Number

6 PO line Number
7 PO Unit Price

8 PO Quantity

9 CO Number

10 CO line Number
11 CO Unit Price
12 CO Quantity

13 RFQ Unit Price
14 RFQ Quantity
15 RFQ Mechanism
16 Invoice PO

17 Invoice QTY

18 Forecast QTY
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guantity associated with the unit price (QTYPO, QTYCO, QTYINV), ETA or Date of Receipt (invoice) and
PO, CO or Invoice document reference number, the pricing information from the RFQ (UPRFQ,
QTYRFQ, MECHRFQ, EDATERFQ) Computation of the effective Unit Price {4RREQ)ighen
accomplished. The pricing mechanisms dictate the effective unit price at the point of purchase, using
various methods, exampgtes of whﬁbmr&ﬂiﬁ}%&ﬁ%{dw. Volume break mechanism uses either discrete or
cumulative volume to define price; Time base mechanism uses time to define price. Market based
mechanism, dgpendergpn the ba'@lﬁgglgf buying versus selling forces much like the equity market.
Market based price can also be based on future pricing or to be determined at the time of good delivery.
If the foregoing Discrete Volume Break is applied, the ABYIRRQ is retrieved with QTYRFQ that
corresponds with the QTYPO. However, if the mechanism is the 38 30 March 2006 Cumulative Volume
Break, UPRFQ is retridvathyithe@i T4 R g€ Amion ulate phibabrzgy s pordsimviibeihenc dmuimied QTYPO to
date. The cumulated QTYPO to date is based on a predefined start date from which all previous
QTYPOs are aggregé&teds desntived, htthe. MechanibhaisUnimériBaseticdoinls iapect ofifthee of Document
issue), the UPRFQ is retrieved with the effective date corresponding to the PO time stamp. For the
Market Based PREiHY radantdifr¢pasSeéndnidifes o Dacasentisnaye thasdsmalpbdishetséd Pricing
method is determined by predetermined future market price, the substantially same procedure as the
Time based PricRHRethd I esed h SWEIRLT, YERIa M dike CESSEH B8 AR &térthie Bt the time of
delivery, then it is _necess o calculate the price delta based on invoice (POvsINV). Computational

fr %(ﬁﬁee f P B!

nputs 1ro -%O ana gzet € €0 t51tuat10n (0] each part num!
formulae for the above-iden items are as follows:

With respect to cost, the cost management module computes pricing deviation
as described below. Using Part number as reference, the cost management module
retrieves Currency, Unit Price from PO, CO or Invoice (UPPO, UPCO or UPINV),
quantity associated with the unit price (QTYPO, QTYCO, QTYINV), ETA or Date of
Receipt (invoice) and PO, CO or Invoice document reference number, the pricing
information from the RFQ (UPRFQ, QTYRFQ, MECHRFQ, EDATERFQ)

Computation of the effective Unit Price (UPRFQ) is then accomplished. The
pricing mechanisms dictate the effective unit price at the point of purchase, using
various methods, examples of which are listed below:

Volume break mechanism uses either discrete or cumulative volume to define
price;

Time base mechanism uses time to define price.

Market based mechanism, dependent on the balance of buying versus selling
forces much like the equity market. Market based price can also be based on future
pricing or to be determined at the time of good delivery.

If the foregoing Discrete Volume Break is applied, the UPRFQ is retrieved
with QTYRFQ that corresponds with the QTYPO. However, if the mechanism is the
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Pricing Delta between PO/CO and RFQ (PD POvsRFQ) = UPRFQ - UPPO; Pricing Delta between
PO/CO and Invoice (PD POvsINV) = UPPO - UPINV; The resulting output is PD POvsRFQ and PD
POvsINV. Next, the cost management module identifies cost reduction oppordniiies;, 5?66inputs, using
part number, OH QTY, standard cost (Std Cost) and gross requirement (GrossREQT) for the next 12

months are ret“@ﬁ%%léﬁﬁ%”v%l'lﬁﬂée%‘?éﬁ?%ﬁﬁ?ﬂ?Li‘&r@@da%ﬁ@ggﬁﬁ%%éﬁﬁ%ﬁﬁi @h¢based on x

number of forward looking months (GrossREQTave). The default GrossREQTave is based on 3 month

forward looking @yeipERIIISIRISE BREERSANIIMYIINRUIsEherfveradgMesitlyiurshage cost (AMP) =
GrossREQTave x standard cost, and the uncommitted aggregated GrossREQT up to 12 months window

(Agg_12M_Uncomsiitof>i0ssRER) stad d4RTHYoin Agicrgateelidi’ mentPosGliessizfegiied.all open PO
QTY. The cost reduction is calculated as Saving per unit = Standard Cost x Target Reduction %. The
saving per unit i$oseuldtde ovahanpredefined PertdPfoiny dhesté dntanged SPumgpuirpesas. 39 30 March
2006 At this point, it is necessary to calculate the aggregate potential saving based on uncommitted
requirement (Agtre SBG#g $yeirkyed withthey aldeehisid GrevsRP@Ting KatbinEpEmanianPthe usage ratio of
(Agg_12M_Uncommit_GrossREQT) / (GrossREQTave) is more than Y or any number that signifies
months worth of Gros?RrEtEﬁN&r tb gty Badiignicrdansre GrardLprane mhEWHREMN dtePGhlue (e.g.

$50,000), then th art is set aside as .cost reduction candidates. As an outp t the foregoing calculation
orovides a oot 1B VAHAT HASE bloEALE S USEL B S B PRt PR o WIS L Pt Number

2Part Descrlptlopmce the substantially same procedure as the Time based Pricing method is used.
However, if the Market Based Pricing is determine at the time of delivery, then it is
necessary to calculate the price delta based on invoice (POvsINV).

Computational formulae for the above-identified items are as follows:

Pricing Delta between PO/CO and RFQ (PD POvsRFQ) = UPRFQ - UPPO;

Pricing Delta between PO/CO and Invoice (PD POvsINV) = UPPO — UPINV;

The resulting output is PD POvsRFQ and PD POvsINV.

Next, the cost management module identifies cost reduction opportunities. For
inputs, using part number, OH QTY, standard cost (Std Cost) and gross requirement
(GrossREQT) for the next 12 months are retrieved. Then, it is necessary to compute
the average monthly GrossREQT based on x number of forward looking months
(GrossREQTave). The default GrossREQTave is based on 3 month forward looking
average. It is also necessary to compute the Average Monthly Purchase cost (AMP) =
GrossREQTave x standard cost, and the uncommitted aggregated GrossREQT up to
12 months window (Agg_12M_Uncommit_GrossREQT) = OH QTY + Aggregate of
12 months GrossREQT — all open PO QTY.

The cost reduction is calculated as Saving per unit = Standard Cost x Target
Reduction %. The saving per unit is calculated over a predefined period for projected

target setting purposes.
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3Unit Price 4Vendor ID 5Ave Mthly REQT 6Ave Monthly Purchase $ 7Aggregate Uncommitted 12 mth
GrossREQT 8Quantity Per 9Parent Part 10PD PovsRFQ 11PD PovsINV 12Category 13Exception
14Create date time 15Target Reduction % 16Start and end date of Target R 100, %48 30 March
2006 17 Target Unit Price TABLE 2 At this point, categorization logic is applied, the exception events are

categorized based on selfgled 653 isted in hecafarRDSAIgARd.GosLERAIT e, Bippry objectives

ensure improving cost of components. The cafegorization rules; hosted in the Rules and Logic Metadata,
can be based onmgie-thaneanegitrien: Meexsmple of thg cosbratedesizatiomisdiredpelow in Table

3. There can be infinite categories with a supporting set of rules.

CategoryCategory&iaiagopy aiegory GaiegaCategosy 12845@M_Uncommit_GrossREQT) /
(GrossREQTave) is more than Y or any number that signifies months worth of
GrossREQT or the Agg_Saving $ is more than a predefined threshold value (e.g.
$50,000), then the part is set aside as cost reduction candidates.

As an output, the foregoing calculation provides a cost report within the

processed database, as described in Table 2 below.

1 Part Number

2 Part Description

3 Unit Price

4 Vendor ID

5 Ave Mthly REQT

6 Ave Monthly Purchase $

7 Aggregate Uncommitted 12 mth GrossREQT
8 Quantity Per

9 Parent Part

10 PD PovsRFQ

11 PD PovsINV

12 Category

13 Exception

14 Create date time

15 Target Reduction %

16 Start and end date of Target Reduction %
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Pricing DeltaWITHWITHWITHNONONO (PD)
forDEVIATIONDEVIATIONDEVIATIONDEVIATIONDEVIATIONDEVIATION PovsRFQ/Inv Average
MonthlyBetweenMore thanBetweenMore than Purchase CostUp to $10,000$10,000.40380,000Up to
$10,000$10,000 t0$100,000 (UP x REQT)$100,000$100,000 TABLE 3 The second phase with respect to

the cost manag

exceptions with

ement an(.

in the Cost

tionis dﬁﬁgélfi{%it Pglaw-tnthis phase, the sess

ion manager 3 segregates the

report into new or Work-in-Progress events. A

fter that, the action manager 4

uses the eval

ated inform

ation to extract the approgfigig ges and fogic

o trigger corrective actions.

The objectives of the trigger logic are to detect pricing mismatch and to identify reduction opportunities
for a particular part fromcatgRepifiarvendeoriExmplasofisheppiivational shesksnats digteddelow: 41 30
March 2006 Check #1: PD POvsRFQ or PD POvsINV is Positive (favorable to the buyer) Check #2: PD
POvVsSRFQ or PD:RQusNy/ isshiegativiedideckdf: lik e ia tROMekFG in thosidive € heak #4Tlik
EOL_Agg_Un_QTY is more than X times of Average Monthly GrossREQT Check #5: if UPPO = UPRFQ
= UPINV Check ptén@yovhivofe S gssexcaptions g eost dlovenphechkist DhmonatbeorChienkitiesif part is

customized or standard Check #8: Check External Market Conditions
hosted in the Rules and Logic Metadata, can be based on more than one criterion. An

example of the cost categorization is listed below in Table 3. There can be infinite

categories with a supporting set of rules.

Category | Category | Category | Category | Category | Category
1 2 3 4 5 6
Pricing Delta WITH WITH WITH NO NO NO
(PD) for | DEVIATION DEVIATION DEVIATION DEVIATION DEVIATION DEVIATION
PovsRFQ/Inv
Average
Monthly Between More than Between More than
Purchase Cost Up to $10,000 $10,000 to | $100,000 Up to $10,000 $10,000 to | $100,000
(UP x REQT) $100,000 $100,000
TABLE 3

The second phase with respect to the cost management function is described

below. In this phase, the session manager 3 segregates the exceptions within the Cost

report into new or Work-in-Progress events. After that, the action manager 4 uses the

evaluated information to extract the appropriate rules and logic to trigger corrective

actions.

The objectives of the trigger logic are to detect pricing mismatch and to

identify reduction opportunities for a particular part from a specific vendor.

Examples of the situational checks are listed below:
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Check #9: If Predefined Corrective Action Failed Check #10: If Predefined Corrective Action Expired
Check #11: If Unit Price is below Cost Reduction Target Check #12: If Vendor Composite Risk Index is
more than Mean Once the action manager 4 has interpreted the evaluated regylits, spegific corrective
actions are activated. The interpretation logic is explained in the description of the rules and logic

metadata unit 12, as ligigg belowsrbiaRyio hepiRselikipyeplian s aatdimiies thetrin: Reconfirm Price
With Vendor Send Regyipder:to MepERLRIZ) 6080 Bedusion Reparidnities Send Cost'Reduction Request
to Vendor Inform Venday.of ReyiopsiqipidHSsygoderess Risk Profile of Vendor Target Pricing
Benchmark Prices Couselidate: Rumbpsing Add Qew iV andotmtiainl oSeasehMbntaryAlternate
Supply Solicit MenagrRE@Nt Support to Negotiate Post RFQ at B2B Exchanges Measure External Market
Indicator The session idnagés:3fstieDs AMRREMOUEENANY duplicate actions that were previously
deployed for the same @wdptiorCevantriExt thecattosrigger onanhgérsblRletenthines if automatic or
manual mode of excepliopkméndgementustoulceberdepidydd for the affected part number. For parts on

manual management rhbeRk tfie ¢deekimenee dadtissorddipfblished in the decision
Check #9: If Predefined Corrective Action Failed

Check #10: If Predefined Corrective Action Expired
Check #11: If Unit Price is below Cost Reduction Target
Check #12: If Vendor Composite Risk Index is more than Mean

Once the action manager 4 has interpreted the evaluated results, specific
corrective actions are activated. The interpretation logic is explained in the
description of the rules and logic metadata unit 12, as listed below. However, the
present invention is not limited thereto:

Reconfirm Price With Vendor

Send Reminder to Vendor

List Cost Reduction Opportunities

Send Cost Reduction Request to Vendor
Inform Vendor of Previous Similar issue
Assess Risk Profile of Vendor

Target Pricing

Benchmark Prices

Consolidate Purchasing

Add New Vendor to the AVL

Search AVL for Alternate Supply
Solicit Management Support to Negotiate
Post RFQ at B2B Exchanges

Measure External Market Indicator

The session manager 3 screens and removes any duplicate actions that were
previously deployed for the same exception event.

Next, the auto trigger manager 5 determines if automatic or manual mode of
exception management should be deployed for the affected part number. For parts on

manual management mode, the recommended actions are published in the decision

support 13 and execution 14 frames. The user then selects and activates corrective
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support 13 and execution 14 frames. The user then selects and activates corrective 42 30 March 2006
actions via the execution frame 14. For parts on automatic management mode, the auto trigger manager
5 activates actions that have been accepted by the session manager 3. Thenimpligadiqp, manager 6 is
triggered to check for compliance when suppliers replied or when actions have expired without a reply.

There is no absqlie, aggesRrueh e k.iat the Gast ﬁQRQUl@a&%xﬁ&?@rﬁQﬁﬁ%}{%’ﬂ‘i I%d4dggd independently,

unlike the management of quantity exception event involving various supplies that can be aggregated. In

the case of the ¢t managemel-medidey Raly the RcasRtance veheckdasdserandariagtion is invoked.
Acceptable cost deviation is when actual unit price for current and a predefined historical period is

consistently withimilagetedgeted tolerance band. Further, acceptable cost reduction request is defined by
projected unit price based on acknowledged RFQ falling within the targeted tolerance band. Failing the
acceptance test triggefbdhe ingkiceyiote woneetive activggetal dosaithie frocesslthesesbhation manager 8
performs the tasks of sending acceptance message to the vendor whose primary action has been
selected and setidiMiga repliedon Whea fstihes arel KRsE Sl hem arieplatiohhpgsiee Abketrihated. For
manually controlled parts, the user is expected to decide on the options of Hold, Accept or Terminate for

every activated 48%oHAER AeEbrioniEr4pE T Keticheosptivit tideesbtiPrdsidler 8 completes
the closure process. The HOLD decisipn or any unselected actions will not invoke any action from the
resolution mandBuk H (HRTESRECH! SLAMENAGRATENC Y ARDABS SRR e libges each
secondary actio.on,an Individyal Ragis. Al SRR R ARINR RIS SR3E Dnly the acceptance
check for a secondary action is invoked.
Acceptable cost deviation is when actual unit price for current and a
predefined historical period is consistently within the targeted tolerance band.
Further, acceptable cost reduction request is defined by projected unit price based on
acknowledged RFQ falling within the targeted tolerance band. Failing the acceptance
test triggers the next cycle corrective action.
To close the process, the resolution manager 8 performs the tasks of sending
acceptance message to the vendor whose primary action has been selected and
sending a rejection note to the vendor whose primary action has been terminated.
For manually controlled parts, the user is expected to decide on the options of
Hold, Accept or Terminate for every activated secondary action. After the user selects
the option, the resolution manager 8 completes the closure process. The HOLD
decision or any unselected actions will not invoke any action from the resolution
manager 8.
In the case of auto-managed parts, the auto close manager 7 manages each
secondary action on an individual basis. All secondary actions are closed

independently.
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independently. 43 30 March 2006 After the corrective actions have been selected, information pertaining
to the accepted action is either uploaded to the ERP system or transferred to a To-Do-List for manual
system update. Figure 6 illustrates a process for the rules and logic module 1g,3gcosdipgdo the present
invention. The rules and logic metadata hosts quantitative parameters and guidelines for the entire

invention. As discussed glioye. 3l AU iSRG QIR ilﬁ%%éﬁﬁtﬁn%@?o"%hé’ arious

computations (e.g., DOS computation) are performed. Additionally, an input of management objectives is

performed at step&}33, atdnManagemgsiRbiestivesrRpe pieResly armatiedandreansiated at step 5134.
At step 5135, the management objectives are transformed into measurable goals. Further, at step S136,

a user customizasionamay feténpupdaiad accordingly, at step S137, the business rules may be modified by
part group. In the first phase computation of step S 132a, the output is applied to the first phase
computations at step JFi88a 6fithetbusinepscedesomthichibreaod| egdatehdtlstépsic818@a-y. Additionally,
the output of the categorization logic at step 5139 is applied to categorization step S138b in the business
rules, as well asths generbieveatiegords rdetlanddag¢. atadals BastouraticeiisgoriemctasianCatN are used
to generate agent indicators and alert trigger rules for the cycles 1...W, and the output of step 5140 is
used in the trigg@qeliiesdRe e aibR MSARERME M SHsIIEOPIBSAAY BUIEY HEEREY. The output of
step S 140 is alsﬁ used to iﬁg%a%e the corrective actions fromlléaégon modules 1, 2, 3f, X, \8, Z, which
generate agent indicAtSHEPAN &t ARLSRIANERPHAEL Yo e e RS 1 O RHA KRR S O FHE b utput of step

SL4Lis also used o1 NG ASCRRAER [F0RFIERN S, QNS RIIRSALYISP- AfS1gR 144, the process o

management objectives are properly formatted and generated at step S134. At step
S135, the management objectives are transformed into measurable goals. Further, at
step S136, a user customization may be input, and accordingly, at step S137, the
business rules may be modified by part group.

In the first phase computation of step S132a, the output is applied to the first
phase computations at step S138a of the business rules, which are calculated at steps
S138a-g. Additionally, the output of the categorization logic at step S139 is applied to
categorization step S138b in the business rules, as well as to generate categories
Catl...CatN.

At step S140, the categories Catl...CatN are used to generate agent indicators
and alert trigger rules for the cycles 1...W, and the output of step S140 is used in the
trigger logic and session management steps S138c and S138d, respectively. The
output of step S140 is also used to initiate the corrective actions from action modules
1,2, 3, X, Y, Z, which generate agent indicators and alert acceptance rules for cycles
1...W at step S141. The output of step S141 is also used at the acceptance logic step

S138f of the business rules. At step S142, the process of steps S140 and S141 are

44



44 30 March 2006 repeated when failed acceptance has occurred, until successful acceptance has
occurred. Further, a learning agent operates at step S 143, and provides an input to the learning module
step of the business rule formulation at step S138g. Further, the learning ag%@tﬁgq&%ﬂg also involves
sending outputs to the categories Catl...CatN, as well as steps S140 and S141. The decision support

and execution frames. }3y 4.0k PLESSRARY SO ARl e RHM AR MUGIACHAB PRI QY the user.

Those frames 13, 14 serve as an interface for decision support outputs and execution command inputs.
The decision sugpgrtcfames includes at least the following reports: main report, corrective action report,
obsolescence report, action detail report, action implication frame, To do List and action history report.
The execution frames ingltide theactigr.gataifeame actipns inmlivatigo idshen(igpudisadhiinction view) ,
the supplier activation frame, report generation frame, rules setting frame. The AOS management agent,
which ensures thetrpirgblendslantepsks tesbogiatedrwitfassuatancerobspppl§ds. gramhptlytiesolved, is
described in greater detail below. The AOS module is triggered by a change in the extracted external
databases, respoH8EE et iEerS o pleelafivdt erneis SoERHS texpiryasieass f.arhe f#8¥.and second
phase computations and logic will be discussed separately, below. Table 4 illustrates the generic inputs
in terms of sourdes¥aRdsatRSr, apdabd -4, all acknowledged information is disclosed to be available in

a connected environm%nt. (}Part Number 2Part DescriPtion 3%on}lro1Uer ID 45 .
he decision support and execution frames 13, 14 of the present invention are

the primary interaction points for the user. Those frames 13, 14 serve as an interface
for decision support outputs and execution command inputs. The decision support
frames includes at least the following reports: main report, corrective action report,
obsolescence report, action detail report, action implication frame, To do List and
action history report. The execution frames include the action detail frame, action
implication frame (i.e., dual function view) , the supplier activation frame, report
generation frame, rules setting frame.

The AOS management agent, which ensures that problems and risks
associated with assurance of supply is promptly resolved, is described in greater detail
below. The AOS module is triggered by a change in the extracted external databases,
responses from users or predefined events such as expiry of action. The first and
second phase computations and logic will be discussed separately, below. Table 4
illustrates the generic inputs in terms of sources and indicators. In table 4, all

acknowledged information is disclosed to be available in a connected environment.

1 Part Number
2 Part Description
3 Controller ID
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30 March 2006 40n Hand Quantity 5Standard Cost 6ERP Run timestamp 7Product Line Account ID 8PO
Number 9PO line Number 10PO Quantity 11PO Expected Time of Arrival 12PO Unit Price 13PO Time
Stamp 14Vendor ID 15PO Quantity Received 16PO Date Received 17Businegsplegafigp % 18Lead-time
19Vendor Name 20Vendor Forecast Quantity 21Vendor Forecast ETA 22Gross Requirement 23Date of

Requirement 24Gross aequiremeﬁflm%ﬁﬁpmroduct Part Number 26Parent Product
Description 46 30 March 2006

5 Standard Cost

6 ERP Run timestamp

7 Product Line Account ID

8 PO Number

9 PO line Number

10 PO Quantity

11 PO Expected Time of Arrival

12 PO Unit Price

13 PO Time Stamp

14 Vendor ID

15 PO Quantity Received

16 PO Date Received

17 Business Allocation %

18 Lead-time

19 Vendor Name

20 Vendor Forecast Quantity

21 Vendor Forecast ETA

22 Gross Requirement

23 Date of Requirement

24 Gross Requirement Release

Date
25 Parent Product Part Number
26 Parent Product Description
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27 28 Quantity Per Part Group Name TABLE 4 The discussion of the operation of the AOS in phase one
(i.e., event categorization) is described below. The categorization manager 2 uses the inputs from Table
4 to analyze the supply situation of each part number. The categorization ang{mﬁ ?ggs (but is not
limited to) Days of Supply (DOS) computatlon Purchase Order vs Goods Receipt Notification (PO vs
GRN), Forecast vs Purghgse Ulu%j POjJ, Forecast vsForecast (FC vs FC), Capacity Tracking,
Forecast vs Acknowledged Forecast (F& VS Ack FC) and Purchase or Change Order vs Ack Purchase
or Change Order (POTGR Vs ACK BLYGI3), NIgReE portions of the categorization analysis are described in
greater detail below, in terms of inputs, computatlon and outputs. DOS Computation The DOS
computation is computed on a part number basis. It mg@sares the available On Hand (OH) inventory
relative to usage. This process is analogous to the evaluation of cash position in accounting. The
computation frameworKlis hisedstim aofuses dgbingdiworkdaysAnos nmoptade.gn2Qiworkaays, as illustrated
in the equation below). Detail Inputs GrossREQT is the aggregated requirement OH_QTY is the On
Hand current invetitgryiZ8teC ostésctife NorimaliZbd aatigprice domaregemting: pthpopes IQHYnextPO is the

guantity to be delivered in the next PO ETAnextPO is the expected date of next PO delivery
Table 4 to analyze the supply situation of each part number. The categorization

analysis includes (but is not limited to) Days of Supply (DOS) computation, Purchase
Order vs Goods Receipt Notification (PO vs GRN), Forecast vs Purchase Order (FC
vs PO), Forecast vs Forecast (FC vs FC), Capacity Tracking, Forecast vs
Acknowledged Forecast (FC vs Ack FC) and Purchase or Change Order vs Ack
Purchase or Change Order (PO/CO vs Ack PO/CO). These portions of the
categorization analysis are described in greater detail below, in terms of inputs,
computation, and outputs.

DOS Computation

The DOS computation is computed on a part number basis. It measures the
available On Hand (OH) inventory relative to usage. This process is analogous to the
evaluation of cash position in accounting. The computation framework is based on a
user defined workdays per month (e.g. 20 workdays, as illustrated in the equation
below).

Detail Inputs

GrossREQT is the aggregated requirement

OH_QTY is the On Hand current inventory

Std Cost is the Normalized unit price for accounting purposes

QTYnextPO is the quantity to be delivered in the next PO

ETAnextPO is the expected date of next PO delivery
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47 30 March 2006 Computation The following steps are performing in the computation: Calculate the K
(user defined number) months forward looking monthly average GrossREQT. The following calculation
uses a 3 month average as an example, but the present invention is not limitgg 06
GrossREQT3mthave =[ GrossREQT monthN + GrossREQTmonthN+1 + GrossREQT monthN+2 ]/ 3
Retrieve the Target DQY [gmttllag Rules and Logic Metadata 12. Target DOS is a manually defined
management goal. Compute the DOS and OH $ (extended cost) for every part number where DOS =

[OH/GrossREQTave] xr{RGuMeikdayepPiieberoriendedicosidpuiries) of part in question = Std Cost x
OH quantity Compute the DOS % Delta: DOS % Delta = [(DOS - Target DOS)/Target DOS ]x 100%

Calculate Days to Nexthleligsyttp ND )i askeissdheurisi0f sbamagerwiN Dos A xRy - Date of DOS
computation If DND is less than DOS, then calculate NEXTDOS. (if DND is less, the next delivery is in
time to replenishhsupply ONESRHYDS Fh (OHQTLY neltP@pi GressREQi@thtavergex 20 amorkdays
(NEXTDOS includes the next delivery in the DOS computation) Outputs DOS report within the processed
database DOS30%ephpUtatitls Peefsatfdrrethen dompulimitn thelive: dgtnefER1BrbsREDN of the

immediate next 30 dags instead of three month average to calculate the D?\Y of Supply The 30 days
value is referred (558 BRSBONPREHOHREHSN BRI bwrossREQT monthN+2 1 /3

Retrieve the Target DOS from the Rules and Logic Metadata 12. Target DOS
is a manually defined management goal.

Compute the DOS and OH $ (extended cost) for every part number where

DOS =[OH/GrossREQTave] x (20 workdays)

OH $ = Extended cost (or price) of part in question = Std Cost x OH quantity

Compute the DOS % Delta:

DOS % Delta = [(DOS — Target DOS)/Target DOS ]x 100%

Calculate Days to Next Delivery (DND) to assess the risk of shortage.

DND = ETAnextPO - Date of DOS computation

If DND is less than DOS, then calculate NEXTDOS. (if DND is less, the next

delivery is in time to replenish supply)

NEXTDOS = [ (OH+QTYnextPO) / GrossREQT3mthave | x 20 workdays

(NEXTDOS includes the next delivery in the DOS computation)

Outputs

DOS report within the processed database

DOS30 computation

To perform this computation, utilize aggregate GrossREQT of the immediate
next 30 days instead of three month average to calculate the Day of Supply. The 30
days value is referred to as DOS30. The calculation is as follows:
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48 30 March 2006 DOS30 = [ OH QTYcurrent / Agg_GrossREQT next 30 days ] x workdays per month.
Purchase Order vs Goods Receipt Notification (PO vs GRN) PO vs GRN comparison validates both the
timeliness and accuracy (QTY) of part delivery. Inputs PO reference number, ber PO
guantity (QTY) and Expected Time of Arrival (ETA), Good Receipt Note (GRN recelv ty, date,

GRN's PO reference W@rﬁﬁéﬁ’@%ﬁ&wpﬁf LCOMAKABANG 5N i0s SRNGHS ggf number, get
the PO's QTY and ETA records. Check GRN's recelved QTY & Date agalnst the PO TY and ETA, and

use the followingy&algulations: QTY Delta = GRN received QTY - PO ordered QTY; ETA Delta = GRN's
date of receipt - PO's ETA. Outputs DOS report within the processed database Forecast vs Purchase

Order (FC vs PO) In theuwsohisx DHdiis JG6bM RYc dipicsastiaaon Paent GREYoss Requirement or
aggregated demand. FC vs PO checks forecasted requirement against committed supplies. The
committed supplies indites QiR Nand @@ tyilidad aliodpdrathiheps antitycR@oQQ T YDhe evaluation time
frame is based on the lead-time of the part. Inputs Lead-time, GrossREQT up to lead-time, OH Qty and
all open PO Qtypart delivery.

Inputs

PO reference number, PO line number, PO quantity (QTY) and Expected
Time of Arrival (ETA), Good Receipt Note (GRN) received Qty, date, GRN’s PO
reference number and PO line number.

Computations

Using the GRN’s PO ref number, get the PO’s QTY and ETA records. Check
GRN’s received QTY & Date against the PO’s QTY and ETA, and use the following
calculations:

QTY Delta = GRN received QTY — PO ordered QTY;

ETA Delta = GRN’s date of receipt - PO’s ETA.

Outputs

DOS report within the processed database

Forecast vs Purchase Order (FC vs PO)

In the context of this document, forecast is equivalent to Gross Requirement or
aggregated demand.

FC vs PO checks forecasted requirement against committed supplies. The
committed supplies include On Hand (OH Qty) and all opened PO quantity (PO Qty).
The evaluation time frame is based on the lead-time of the part.

Inputs

Lead-time, GrossREQT up to lead-time, OH Qty and all open PO Qty
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49 30 March 2006 Computations Aggregate all open PO Qty = Agg_PO_QTY Aggregate GrossREQT up
to leadtime = Agg_GrossREQT_LT Delta POvsFC = [Agg_GrossREQT_LT + OH QTY ]- [Agg_PO_QTY]
Outputs DOS report within the processed database Forecast vs Forecast (FGyv§EG) 5fgevs FC assesses
the implication of plan changes over time. Changes in GrossREQT within the procurement lead-time
often result in cumulatiyg, supply, imbalance in supply and demand. Inputs Lead-time, current and
historical GrossREQT releases with appropriate rolling lead-time window. The historical record is

retrieved in reverse chionolegicaligysierprdask dated tothgrstart of the lead-time using current date as
reference. For example, If the lead-time were 60 days, then retrieve previous 60 days worth of

GrossREQT releases.Azgaivat (hessREERspsodenddins SAegsBRQRBUYTrTAtion up to lead-time with
respect to the release time stamp. Computations For each releases of GrossREQT plan, group all
GrossREQT into the apptapiatdtinye bpgketasRBfAlnd ToHSHEQAYO I egerdieQfiddte. The time bucket
can be in week or in month. In reverse chronological order, starting from current GrossREQT, compute
the delta of current vef3iiButie immediate previous GrossREQT plan. As the amount of information

varies for each GrossRE%T plans because of the rolling lead-time 50
DOS report within the processed database

Forecast vs Forecast (FC vs FC)

FC vs FC assesses the implication of plan changes over time. Changes in
GrossREQT within the procurement lead-time often result in cumulative supply
imbalance in supply and demand.

Inputs

Lead-time, current and historical GrossREQT releases with appropriate rolling
lead-time window. The historical record is retrieved in reverse chronological order,
back dated to the start of the lead-time using current date as reference. For example, If
the lead-time were 60 days, then retrieve previous 60 days worth of GrossREQT
releases. Each of these releases contains GrossREQT information up to lead-time
with respect to the release time stamp.

Computations

For each releases of GrossREQT plan, group all GrossREQT into the
appropriate time bucket according to its ETA or requirement date. The time bucket
can be in week or in month.

In reverse chronological order, starting from current GrossREQT, compute the
delta of current versus the immediate previous GrossREQT plan. As the amount of

information varies for each GrossREQT plans because of the rolling lead-time
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30 March 2006 window, only the matching time bucket of the compared plans are calculated. Ignore the
computation if there are no matching time bucket. Computation of GrossREQT Delta in unit: GrossSREQT
Delta in unit for each matching time bucket = GrossREQTrelease period N foyfipne Rugiat A -
GrossREQTrelease period N-1 for time bucket A Computation of CUMULATIVE GrossREQT Delta in

unit: Sum of GragaREQ TSR INWHkPH AL bUTAching B RMakaLIor ML igage RRMd comparisons

Computation of GrossREQT Delta In percentage: GrossREQT Delta in % for each matching time bucket

= { [GrossREQTeleaafnetiqdiNHak irea buekatif: riarasgREQTrelease period N-1 for time bucket A it
GrossREQTrelease period N-1 for time bucket } x100% Computation of CUMULATIVE GrossREQT

Delta In percentage: Sushipiessir bfrdsat@Qm Uefariralease period N - period N-1 with matching time
bucket = { Sum of GrossREQT Delta release period N - release period N-1/ GrossREQTrelease period
N-1 for time bucket } x (DO$REWH BiossREQ@ToDweith imihiog Wbt retbese GereREQUitblenatching time
bucket = { [ Sum GrossREQT Delta in % for release period N - period (N-1) + Sum GrossREQT Delta in
% for release peRf@{NL{9r-tives g KM -2) GrogsRERbetest S0 GNok ERBOT DekeRs h % Count } Outputs

DOS report within the processed database Capacity Trackingr51 30 March 2006
Computation of CUMULATIVE GrossREQT Delta in unit:

Sum of GrossREQT Delta in unit for ALL matching time bucket for ALL
release period comparisons

Computation of GrossREQT Delta In percentage:

GrossREQT Delta in % for each matching time bucket =

{ [GrossREQTrelease period N for time bucket A - GrossREQTrelease period
N-1 for time bucket A ]/ GrossREQTrelease period N-1 for time bucket } x100%

Computation of CUMULATIVE GrossREQT Delta In percentage:

Sum GrossREQT Delta in % for release period N — period N-1 with matching
time bucket = { Sum of GrossREQT Delta release period N - release period N-1 /
GrossREQTrelease period N-1 for time bucket } x100%

Sum GrossREQT Delta in % for ALL release periods with matching time
bucket =

{ [ Sum GrossREQT Delta in % for release period N — period (N-1) + Sum
GrossREQT Delta in % for release period (N-1) — period (N-2) + .. / Number of Sum
GrossREQT Delta in % Count }

Outputs

DOS report within the processed database

Capacity Tracking
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The capacity tracking module ensures that all increase in requirements are validated against parts with
capacity constraints. Inputs Manual input into Table 5: Part NumberPARTVendorCapacity
DESCRIPTIIDPer month ON 3332-5338PowerA0008220,000 supply 1003-0229501in9430 195000000
TABLES5 Computations Compare the capacity constraint with cumulated PO quantity within the same

time bucket (e.g., withifyihe 3ame manth (BRACYQRle I RMe ime Rekeh= capacit - cumulated

PO quantity outputs DOS report within the processed database Forecast vs Acknowledged Forecast (FC
vs Ack FC) Foregagtecribs typiaalvancameiymentiaihiys function pre-empt any potential middle to long
term supply issues. Inputs Vendor assigned GrossREQT or forecast of future requirement.
Acknowledged forecastsison vendor. Computation 52 30 March 2006 Check for deviations between the
sent and acknowledged forecast. Deviations

Manual input into Table 5:

Part Number | PART Vendor Capacity
DESCRIPTI | ID Per month
ON

3332-5338 Power A0008 220,000
Supply

1003-0229 spring A0019 5000000

TABLE 5
Computations

Compare the capacity constraint with cumulated PO quantity within the same
time bucket (e.g., within the same month).

Capacity Delta within same time bucket = Capacity — cumulated PO quantity

Outputs

DOS report within the processed database

Forecast vs Acknowledged Forecast (FC vs Ack FC)

Forecast occurs typically once per month. This function pre-empt any
potential middle to long term supply issues.

Inputs

Vendor assigned GrossREQT or forecast of future requirement.
Acknowledged forecast from vendor.

Computation
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are defined as : QTY Delta = Acknowledged QTY - Requested QTY for each expected ETA line ETA
Delta = Acknowledged ETA - Requested ETA Output DOS report within the processed database
Purchase or Change Order vs Ack Purchase or Change Order (PO/CO vs Agk BQI/%Q@)(%O and CO are
generated frequently in the direct procurement environment. The primary objective Is t tect longer
term supply issues. Inpus.The feqursiedand-ackbourefoed RS pfRIed Qv andexpected time
of arrival. Computations The delta computations are performed for al%newly issued PO and CO : QTY
Delta = Acknowlgdagedifed ¥s-- Requested QTY for each expected ETA line ETA Delta = Acknowledged
ETA - Requested ETA Outputs DOS report within the processed database, as disclosed in Table 6

below. 1Part Number 2yfonthyt-Requiementfy eyaye-Itjendad)@astd a0 Makch2@d34DOS 5Target
DOS

line

ETA Delta = Acknowledged ETA — Requested ETA

Output

DOS report within the processed database

Purchase or Change Order vs Ack Purchase or Change Order (PO/CO vs
Ack PO/CO)

PO and CO are generated frequently in the direct procurement environment.
The primary objective is to detect longer term supply issues.

Inputs

The requested and acknowledged PO/CO ‘s ordered Qty and expected time of
arrival.

Computations

The delta computations are performed for all newly issued PO and CO :

QTY Delta = Acknowledged QTY — Requested QTY for each expected ETA
line

ETA Delta = Acknowledged ETA — Requested ETA

Outputs

DOS report within the processed database, as disclosed in Table 6 below.

1 Part Number
2 Monthly Requirement Average
3 Extended Cost
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6Delta DOS 7DND 8NEXTDOS 9CUM Delta in FC (ratio) 10CUM DELTA IN FC (unit) 11Next 4 wks
12PO vs FC Delta (Y Month Forward) 13Capacity Delta Per Month 14Delivery/Shipping Performance (%)
15Category 16Exception 17Create date time TABLE 6 Categorization Logic %@tﬁﬁggﬂlzﬁ)gée exception
events based on selected criteria listed in the DOS report. The primary criteria should be indicative of the

level of assuramce insupp
based on more than one ¢

ules and Logic Metadata, can be
sed to categorize Assurance of

Supply excepti

N -20% to Between -100% More

y.— Theggiggorization rutes; hosted in the
riteria. For example, Delta DOS % can be U
n. Category ICatefighg4scgegory 3 Delta DOSBetwe
than +20% + 20%to -20% TABLE 7 54 30 March 2006

6 Delta DOS

7 DND

8 NEXTDOS

9 CUM Delta in FC (ratio)

10 CUM DELTA IN FC (unit)

11 Next 4 wks

12 PO vs FC Delta (Y Month Forward)

13 Capacity Delta Per Month

14 Delivery/Shipping Performance (%)

15 Category

16 Exception

17 Create date time

Categorization Logic

TABLE 6

Categorize the exception events based on selected criteria listed in the DOS

report. The primary criteria should be indicative of the level of assurance in supply.

The categorization rules, hosted in the Rules and Logic Metadata, can be based on

more than one criteria. For example, Delta DOS % can be used to categorize

Assurance of Supply exception.

Category 1 Category 2 Category 3
Between —20% to | Between —100% | More than +20%
Delta DOS +20% to —20%
TABLE 7
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Phase two begins after the foregoing event categorization. The session manager 3 segregates the
exceptions within the DOS report into new or Work-in- Progress events. After that, the action manager 4
uses the evaluated information to extract the appropriate rules and logic to trigggr cQrsggiive actions. The
rules and logic set is differentiated by exception category (situation) and commodity type. While the

number of categorizedsjtuatigns gggiwnlgea@ginﬁge t}g)?eggﬁgg maest ng[ggoﬁgmﬁ;ati@g@ are shortage, excess

and risky. Each deployment of actions for the categorized situations is tracked as cycle 1, 2, 3 and so on.

The action cyclenjgigasescaradeitipaal. RePens arainigarresbl e evant atwnfavesakia-response.
Situational Evaluations The action manager 4 performs selected additional evaluation on each
categorized excepsigasskxaniplesfaf thatsituational ehesks foutbetthreaamain eategerias dollow below.
Check #1: DND is more than DOS Check #2: Shipping performance % is less than A% Check #3: Cum
FC Delta_% is menadhdr «BSoitheckuits: @dbidgsstshogzgeaxagpionsion.retbed dventide last D months
Check #5: Open POs are launched to more than one vendor Check #6: DOS is equal or less than E DOS
Check #7: Qualifigcvehdsiiwitennos ¢ Dsipecsptidibeagny Chaakans apioSupydtbdy®F days or less and
Check #9: DNDupdated is more than DOSupdated Check #10: The number of actions triggered in cycle 1
are G or more Check Philqfhpaymberobraicgaiard SoHRBYRNCREUINHE 2he et BPEXISHed Action Check
#13: Extended Cost of line item is MORE than $H Check %Mh QO§ is more. than 9919

ach deplo or the

cut situations are shortage, excess and risky. yment of actions
categorized situations is tracked as cycle 1, 2, 3 and so on. The action cycle increases
as additional actions are triggered in the event of unfavorable response.

Situational Evaluations

The action manager 4 performs selected additional evaluation on each
categorized exception. Examples of the situational checks for the three main
categories follow below.

Check #1: DND is more than DOS
Check #2: Shipping performance % is less than A%
Check #3: Cum FC Delta_% is more than +B %
Check #4: C or less shortage exceptions on record over the last D months
Check #5: Open POs are launched to more than one vendor
Check #6: DOS is equal or less than E DOS
Check #7: Qualified vendor with 0% business allocation
Check #8: DOSupdated is F days or less and
Check #9: DNDupdated is more than DOSupdated
Check #10: The number of actions triggered in cycle 1 are G or more
Check #11: If the part is a standard commodity
Check #12: Failed or Expired Action
Check #13: Extended Cost of line item is MORE than $H
Check #14: DOS is more than 999
Check #15: DOS is more than I
Check #16: DOS is less than J
Check #17: DOS30 is equal or less than K
Check #18: Cum FC Delta_% is more (negative) than —L%
Check #19: DOS % Delta is more than M%
Check #20: Delta PovsFC is less than zero
Check #21: Failed or Expired Action
Check #22: Extended Cost of line item is MORE than $O
Check #23: P or less shortage exceptions on record over the last Q months
Check #24: Shipping performance % is less than R%
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Check #15: DOS is more than | Check #16: DOS is less than J Check #17: DOS30 is equal or less than
K Check #18: Cum FC Delta_% is more (negative) than -L% Check #19: DOS % Delta is more than M%
Check #20: Delta PovsFC is less than zero Check #21: Failed or Expired Actign fhgck#22: Extended
Cost of line item is MORE than $0 Check #23: P or less shortage exceptions on record over the last Q

months Check #24: SkipRipdperfQImapss.30 15/ess dhan R%%H 30 March 2006 Check #25: Cum FC
Delta_% is more than +§%y Gheck#IR; Q%gooﬁgg@nw less than T Check #27: Extended Cost of line
item is MORE than $0 (ghgck#23:RaliadReebGiis less tharorgren&heok #29: Cum FC Delta_% is more
(negative) than -N% GChwack #3@: Paile®axEXpines ActiorGorrective Action Execution Once the action
manager 4 has interpretretkthe2evaluated mesults; Bpacticnaaitiestiwaraatians will be activated.
Interpretation logic is ekptalnedinBiieduleBxpiddadgid@ection. The potential (but not exhaustive) corrective
actions Activate Backup PULL IN Activate PULL IN Send Enquiry to "Second Sourced' Vendor Request

Shipping Notification Reconfirm Forecast and POs
Corrective Action Execution

Once the action manager 4 has interpreted the evaluated results, specific
corrective actions will be activated. Interpretation logic is explained in the rules and
logic section. The potential (but not exhaustive) corrective actions are listed below.

Activate Backup PULL IN

Activate PULL IN

Send Enquiry to ‘Second Sourced’ Vendor
Request Shipping Notification

Reconfirm Forecast and POs

Activate 2" Cycle Top Up Pull in

Seek Supply From Internal Divisions
Search AVL for Alternate Supply

Post Spot Purchase at B2B Exchange

Seek Supply From Internal Divisions
Highlight Implication to Management
Add New Vendor to AVL

Request Internal Management Participation
Optimize delivery with Production Schedule
Assess Risk Profile of Part

Assess Risk Profile of Vendor

Add New Vendor to AVL

Activate Push Out Orders

Reactivate Push Out Orders

Request Vendor to Stop All Activities
Request to Cancel Orders

Sell to Internal Division

Part Obsolescence Report

Inform vendor of Inventory Buildup

Post Spot Sale in B2B Exchanges
Rebalance PO

Escalate Attention at Vendor End

Escalate Attention to Vendor’s Senior Management
Escalate Attention Internally

Send Reminder to Vendor

Send 2" Reminder to Vendor
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Activate 2nd Cycle Top Up Pull in Seek Supply From Internal Divisions Search AVL for Alternate Supply
Post Spot Purchase at B2B Exchange Seek Supply From Internal Divisions Highlight Implication to
Management Add New Vendor to AVL Request Internal Management Particigatiph.[ORjigize delivery
with Production Schedule Assess Risk Profile of Part Assess Risk Profile of Vendor Add New Vendor to

AVL Activate Push OufQrders, Reactivate RHSAQUL QIASTE RAJURSIVERARK Q3P diléctivities

Request to Cancel Orders Sell to Internal Division Part ObsolesCence Report Inform vendor of Inventory

Buildup Post SpptwasieiniBAB ExehaneesmzeRalpise RehEscaiiaAlirntion.at Mender End Escalate
Attention to Vendor's Senior Management Escalate Attention Internally Send Reminder to Vendor Send
2nd Reminder taiMemndea¢saie istethhRIow. manual mode of exception management should be
deployed for the affected part number. For part on manual management mode, the
recommended actions are published in the Decision Support 13 and Execution 14
frames. The user selects and activates corrective actions via the Execution frame 14.
Activation equates to sending action request messages to the supplier’s user mailbox.
For part on automatic management mode, the auto trigger manager 5 activates all
actions that have been accepted by the session manager 3.
Implication Evaluation on Action
The implication manager 6 will be triggered to check for compliance when
suppliers replied or when actions expired without a reply. There are two types of
corrective actions, primary and secondary. Primary action affects supply quantity,
while secondary actions do not have direct impact in supply quantity. The implication
manager 6 only performs (e.g., Absolute Assessment) checks on primary actions to
determine if the exception event had been resolved or otherwise. The Absolute
Assessment ascertains optimal availability of inventory (e.g., On Hand Quantity)
within a predefined time window.
The acceptance zone of the Absolute Assessment is typically between a lower
limit of zero unit and a predefined upper limit for a predefined time period.
Both manually or automatically managed parts are subjected to the same
Absolute Assessment check. The generic methodology of performing the check is to
aggregate the effects of all acknowledged or accepted primary actions from suppliers.
The user may also assign preferences to supplier or action to establish priority. Two

typical examples of Absolute Assessment methodologies are First in First Out (FIFO)
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56 30 March 2006 The session manager 3 screens and removes any duplicate actions that were
previously deployed for the same exception event. Next, the auto trigger manager 5 determines if
automatic or manual mode of exception management should be deployed fo tha affectad part number.
For part on manual management mode, the recommended actions are published in the Decision Support

13 and Executiof), M wIARES NIEHRRESEIRER andachvales GOfsRt iR GBS Hhi, Execution frame

14. Activation equates to sending action request messages to the supplier's user mailbox. For part on

automatic managgingel ey @antRJNGIR NAMAAEIreRCtivates all actions that have been accepted
by the session manager 3. Implication Evaluation on Action The implication manager 6 will be triggered to

check for compliance vrrenIs WHpti€ys: rafiifey: os \vhethawtioigsdeppirac wishion, adeplyest hare are two
types of corrective actions, primary and secondary. Primary action affects supply quantity, while
secondary actiomgietbenciblavetdinast iffgact ipasugplyacpeartityy Thwpphvplicetiogeragardgera only performs
(e.g., Absolute Assessment) checks on primary actions to determine if the exception event had been
resolved or otheFRSETHEIAp seiisle tha psewshnareavadrteiossBidal availability of inventory (e.g., On
Hand Quantity) within a predefined time window. The acceptance zone of the Absolute Assessment is
typically between a low¥Fighit SrerF it a prelaimey e mrimersratisnsdesaetictne period. Both

manually or autongat'caljl manage.d fEarti%rU% subjected to the s%rge Abslolute Assessment check. The
generic methoddl ﬁﬁg’% %/[effﬁﬂn S hER 1182 G0N AP e RHEMR T Al R A8SERA e ed or accepted
primary actions fromgu Qliers. The.user m e\éalscl as(§ilgn refer%nc[es to.su (plier or a.(f?ti to establish
.. aCC(il‘ meg-to a use¥ %fln t]%l’?g ential or s 'HF]C eval uation wi é.)mmerl__ce 1
priority. Two typical examples o solu ssessment methodologies are First in First Out (FIFO)
primary actions have been acknowledged or when the expiry time has lapsed. In the
event of similar preference, the acceptance criteria will then resort to FIFO

mechanism.

Assessment of Secondary Actions

Secondary actions are not subjected to the Absolute Assessment check. Each
secondary action is judged on its own merit, i.e., it has to pass the acceptance criteria.
Assessment is triggered by a response or by the expired action time stamp.
Acceptance is defined as no deviations between the acknowledged and requested
QTY and ETA. Failing the acceptance test will trigger the next cycle corrective
action.

The resolution manager 8 performs the tasks of sending acceptance message to
the vendor whose primary action has been selected and sending rejection note to the
vendor whose primary action has been terminated.

For manually controlled parts, the user is expected to decide on the options of
Hold, Accept or Terminate for every activated primary and secondary actions. After

the user selects the option, the resolution manager 8 will complete the closure process.
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57 30 March 2006 and Weighted Acceptance (WA). Other prioritization methodologies may be deployed
to enable the Absolute Assessment check. First In First Out (FIFO): All acknowledged primary actions,
regardless of whether each action is 100% or partially accepted by supplier, g8 agdgeggéed ina FIFO
manner to match the prevailing demand (GrossREQT). Weighted Acceptance (WA) : All acknowledged

primary aCtiO”&fﬁQi‘f@h‘?ﬁSdé%ﬁéi‘H?leI;?%Ea@%Qe?e%?éH‘J&i%QQ%if?rnB@EH%%aa%ﬁQéﬁ&bH&HQH ler, are

aggregated according to a user defined preferential order. The evaluation will commence if all primary
actions have beenackppwlarigackor when the expiry time has lapsed. In the event of similar preference,
the acceptance criteria will then resort to FIFO mechanism. Assessment of Secondary Actions
Secondary actions arelnahsuhjeciedun ihenAfisbhiies Assessmeptcheekgirarhisieeondany action is
judged on its own merit, i.e., it has to pass the acceptance criteria. Assessment is triggered by a
response or by thenexipirddisabtio tisaestanp. déade pEircaiis definethagao/devigtiongibetween the
acknowledged and requested QTY and ETA. Failing the acceptance test will trigger the next cycle
corrective actiothar nee psed it ih sreageiod peffisarsamne taskatedr sekamdedeedpedineethdessage to the
vendor whose primary action has been selected and sending rejection note to the vendor whose primary
action has been'fshhifated. S IAN DSV EBRtNeY Bt tmenassr idhexisertaetinn drdid&son the options
of Hold, Accept 1{ Terminate for ealg%ralﬁactivated primary and secondary actions. After the user selects

the option, the réSSILEERHIEASERINWAT A iplete the closure process. 58

After the corrective actions have been selected, information pertaining to the
accepted action are either uploaded to the ERP system or transferred to the To-Do-
List for manual system update.

To compute the To-Do list, changes to existing PO quantity and ETA are
factored with reference to the accepted corrective action reply. Quantity for each PO
is adjusted to capture the accepted corrective action replied quantity.

Figures 7 and 8 illustrate a possible version of adaptive management of a
shortage and excess situation, respectively. The action manager 4 deploys specific
corrective actions after interpreting the situational evaluation results. Additional
cycles of actions were triggered after previous actions did not produce acceptable
results.

Figure 7 illustrates a typical situation in an industrial setting, in which there is
a shortage of supply from a vendor. As illustrated in Figure 7, at step S200, the
exception events are categorized in the categorization manager 2 based on input from
the databases 9, 10, 11 and the rules and logic metadata unit 12. At step S201, AOS
indicators and alert trigger rules are generated at the AOS rules unit 23, for
determination at the action manager 4. At steps S202a-c, the specific actions of
requesting a shipping notice (i.e., to inform a vendor of the need for supplies),
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30 March 2006 The HOLD decision or any unselected actions will not invoke any action from the
resolution manager 8. In the case of auto-managed parts, the auto close manager 7 utilizes results from
the Absolute Assessment to decide. The auto close manager 7 accepts actiong \hatgodsed to fulfill the
Absolute Assessment. All other acknowledged actions that result in 'out of bound' net availability will be

terminated. The&%%ﬁ?ﬁiBﬁ‘lﬂ-’i‘ﬁ'Mﬂﬁ&cﬂﬂﬂﬂ{ﬁg@@é&é%ﬁam@’a?&%&%nﬁéf&?B&Q@d‘%&?{%‘ﬁi € actions have

been selected, information pertaining to the accepted action are either uploaded to the ERP system or
transferred to the;fe-f@vliatdonMaRual fusiert ypdate, 10epnmpute dhe AosDadiskoehanges to existing

PO quantity and ETA are factored with reference to the accepted corrective action reply. Quantity for
each PO is adjustechtocpapity eulbe Acgepiedeaomeast walachienisepbedhguaplivatbigueagéand 8 illustrate
a possible version of adaptive management of a shortage and excess situation, respectively. The action
manager 4 deploy® speuifimecdrtbetiveactions:afted interpesting th@isitdatio medodvaloatioheresults.
Additional cycles of actions were triggered after previous actions did not produce acceptable results.
Figure 7 illustratesceptigsicaiesituaticsnSBR4ndustdeliesatiipd) Whaiisicheaes iangss Hetaiev of supply from a
vendor. As illustrated in Figure 7, at step S200, the exception events are categorized in the
categorization nP5agarsedasba BrrlifstiofrBlnage Yatabases 9, 10, 11 and the rules and logic metadata

unit 12. At step S201, AOS indicators and alert trigger rules are generated at the AQS rules unit 23, for
determination at the adiOP MAREGE-7 Kt L3P ES0DRE IS Lo ML NS BF Bty a chioping

notice (i.e., to '“Q?rs’?épa%@q%rt I:%Qseoﬂl%%g Iggn%gglpél,e:?r)d g)r? exception report is generated in step

S206, also by the resolution manager 8, based on a record updated at step S207, after
step S200, which is described above. Thus, the system database is updated.

If the acceptance rules have not been passed, then at step S208, the action
manager 4 is reactivated by the resolution manager 8 to receive AOS indicators and
alert trigger rules. At step S209a-e, additional corrective actions are performed from
the action modules to further address the shortage exception event. As noted above,
the autotrigger manager 7 triggers the release of the action 24. Steps S209a-e escalate
the situation internally and externally, send the appropriate reminders, and seek
alternate sources of supply internally. At step S210, the AOS indicators and alert rules
are again generated for the implication manager 6, and at step S211, a comparison
substantially similar to step S204 is performed to determine if the actions have
resulted in the passage of the acceptance rules by the implication manager 6.

If the acceptance rules have been passed after step S211, then steps S205 and
S206 are performed as described above by the resolution manager 8. However, after
performing step S211 and before performing step S205, an internal escalation
response is generated at step S212, and at step S213, time trigger rules are generated

to trigger the generation of the exception report at step S206.
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30 March 2006 activating pull-in and reconfirming forecast and PO's are performed, based on being
triggered by the autotrigger manager 5. Then, at step S203, the AOS indicators and alert acceptance
rules are generated. These rules are used by the implication manager 6 to dgfgymingJfiae action has
resulted in a pass or a fail of the resolution of the exception event. At step S204, it Is determined whether

the acceptance rules hgvg,. bd%ggb%ggqglpsyﬁg\eeimlilg@“o panager B¢ Lftgpesgp&eg%ggsgules have been

passed, then the record is updated or deleted at step S205 by the resolution manager 8, and an

exception reportsigaenermashinsten 4 oslsa By dnesresalttion MaRagREIS,; hasesh psha record updated
at step S207, after step S200, which is described above. Thus, the system database is updated. If the

acceptance rulesrbaeediaicbes mpassedrtbertakatep ©208;dhireattiehomanagepdds ¢eattivated by the
resolution manager 8 to receive AOS indicators and alert trigger rules. At step S209a-e, additional
corrective actionStgreJ2d fompeddronthd racattion, ot tdestto finthedmgddresddilienshoetaiges exception
event. As noted above, the autotrigger manager 7 triggers the release of the action 24. Steps S209a-e
escalate the sitligiofeiftefddiRnainwexes rifatiprde sytenehpp ptieReSPd mindes sentheedly alternate

sources of supply internally. At step S210, the AOS indicators and alert rules are again generated for the
implication manaljet®, \artret St 894 B2AkbripEAeBF! Aigsitidnpssinlartdlstei $282is performed to

determine if the ﬁg@g)ns have r%ault%d in,thg assage of the acceptance rules by the implication manager
6. If the acceptance iR TRHLsIESEDSH T98F step 5211, then steps S205 and S206 are performed
as described above byﬂpgrgegsﬁlut%o manager 8. However, after gegorrré@e%gsét?g S211.and before

. . b .
performing step S205, a internal escalation nrlgsar%ﬁ)s(%elsé (éerﬁeecrgteé at rsltep ,a an g%gstep S213, time

trigger rules are gepgrajed. fp HA986Ne,08RRIAUQN Afdhe EXCeRIPNI GROMLANIFIERRZHP 260
manufacturing facility, due to e.g., too much delivery from a vendor or too little
demand from a buyer. Steps S200, S201, S203-S208, S210-S214 and S216 are
performed in a substantially similar manner to that described above with respect to
Figure 7 and thus, the description of those steps is not repeated. Further, the general
method is substantially similar to Figure 7, and is thus not repeated.

In contrast to Figure 7, however, at steps S217a-S217e, actions are taken in an
attempt correct the exception event of excess supply, by generating an obsolescence
report, activating push-out, requesting cancellation of orders, reconfirming forecasts,
etc. If those steps do not result in the passage of the acceptance rules, then at step
S218a-d, additional steps are taken. For example, attention is escalated at the vendor
end, push-out is reactivated, spot sales are posted in B2B exchanges, and reminders
are sent to vendors in an attempt to reduce excess supply.

If the steps of S218a-d do not work, then steps S219a-c are attempted as
corrective actions. Those steps include, but are not limited to, further internal and

external escalation of attention, as well as sending additional reminders to the vendor.
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30 March 2006 If the acceptance rules have not been passed, then at step S214, a process substantially
similar to steps S208 and S201 is performed. Accordingly, steps S215a-c are performed as further
corrective actions to overcome the shortage exception event. Steps 5215a-03@q\plf8@{|25@i5escalation, and
result in the adding of additional vendors (i.e., seek additional sources of supply externally). At step

S216, a step subgfaptaliy (SigHardQ,SieRs S GRS HSBEIBMEdviaN L e fieRmR212, S213,

S205 and S206 are performed as described above. Figure 8 illustrates an exemplary excess corrective
action executionjaccording to the present invention. In this case, there is a surplus of supply good in a
manufacturing facility, due to e.g., too much delivery from a vendor or too little demand from a buyer.
Steps S200, S201, S203d5208d S2hgeSAdsh gorckHih6dare ipasfosmadviea siehstmatiallyesimilar manner to
that described above with respect to Figure 7 and thus, the description of those steps is not repeated.
Further, the geneahgmetinog: iths woskamtiaihgsinitantgdriguref Anandeigithhusvaot rdpeatednin contrast to
Figure 7, however, at steps S217a-S217e, actions are taken in an attempt correct the exception event of
excess supply, Iagaeseraterpaend e lastesnsacde porprdutvati HErgrostebuprpblsussiagiaincellation of
orders, reconfirming forecasts, etc. If those steps do not result in the passage of the acceptance rules,
then at step S21BRLFEhdatiBrRblsRspSsalsctRBhY P Exalsipied stteitiont is asiamstbthatiahe vendor end,
push-out is reactivated, spot sales are posted in B2B e%ggan es, and reminders r?gsent to vendors in
a

an attempt to redlfA BRSSPIy TP LRl S B ESFERYY JHSPSISFR SR SHBPLPeAY ¢ are

attempted as coregiye aefions, 11956, SIE5 Insiude, butare ot imiied to. futhstintemal and external

escalation of attention; as well as senré?rslg additional reminders to the ven
demand change, whether an acceptable solution has been derived to satisfy the
absolute assessment (within the assessment period) or otherwise. Further, it is
assumed that the demand change management is focus on administrating incremental
fixes for mild changes, and that the user defines the threshold for mild to severe
change. The Cum Delta GrossREQT % is used as the indicator to signify the RERUN
threshold, based on a day by day evaluation.

As the demand management module is activated when a severe change is
detected, there is no need to retrace GrossREQT information, the computation of
which is described below, based on the exception start date.

If Cum Delta GrossREQT % (i.e., the rerun threshold) of any day prior to
leadtime exceed +/- X%, then activate a rerun for all actions, else, proceed to
incremental fixes. In the event of a rerun, the action manager 4 will re-activate all
appropriate corrective actions (e.g., likely to be the same as previously triggered
action). All outstanding and closed previous actions will be set to void. The
implication manager 6 will utilize the absolute assessment mechanism to evaluate
actions as a result of mild or severe change.

Create an Effective Supply list of Work In Progress Actions
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The remainder of the process is conducted as described above with respect to Figure 7. A demand
change management module is deployed when the demand signal changes during the work-in-progress
management of an exception event. All work-in- progress exceptions are categyjzed 3gggroblems
unresolved, problems partially resolved, and problems resolved but yet-to-be-deleted events. It is

assumed that all incidgnpf exceptionsfsRolsiaR IS LaRSIKRIE.a%9 ajhindeRandenhfyaity and that any

existing WIP actions forms the baseline for incremental treatment in response to a demand change,
whether an acceptableiselutien hasRe@prdeliyedde satishy: thenahselutassessmenippiithin the
assessment period) or otherwise. Further, it is assumed that the demand change management is focus
on administratingniheiemestad PRasofartmikkctangasycaandatapisheluser e resrihedhnesttold for mild to
severe change. The Cum Delta GrossREQT % is used as the indicator to signify the RERUN threshold,
based on a day byldegoaehaluiationedksstine tdensen thmBragamertondduiltetie ddtha@tedSvb@n a severe
change is detected, there is no need to retrace GrossREQT information, the computation of which is
described belowlitae sstenHEskiRapuehestaiagdied ChmnmikaticrasasREDT andfdle¢kedrerun threshold)
of any day prior to leadtime exceed +/- X%1 then activate a rerun for all actions, els%}‘groceed to

incremental fixe$2HI9E RrEREGIY ASkIRMIEELEL S H Wartiber etdiFdelRstvibesivaipiidBriate corrective

actions (e.g., likely.to be the same as preyjously triggered action). All qutstanding and closed previous
actions will be sé%llga\t/%c?(frﬁcé) niﬁ’ifﬂfieﬁi‘g?\ﬁ%% &jg% Iflh%ﬁ)z%&)ﬁ%%%g}iﬁ?% U¥sessment mechanism to
evaluate actions as a syl of mid o Seyere ShaRYG: B631% AT RPN RHARlY e ginyork In Progress

& ETA) with the Accepted-Not-ERP-Updated status into the Effective Supply list.

Detailed Algorithm for Incremental Fixes

To perform the incremental fixes, the following method is applied:

Establish the value of Cum Delta GrossREQT (i.e., cumulative change in
gross demand) at the end of Leadtime. This value indicates the absolute cumulative
increase or decrease in supply quantity at the end of the resolution window.

Also, establish the order and instants of the positive or negative Cum Delta
GrossREQT zones. A positive follows by negative zone signifies demand increase
follows by period of decreases with reference to existing plan.

Always establish cumulative demand reduction or excess supply first. The
excess supply is indicated by period where the Cum Delta GrossREQT values are
negative. Insufficient supply is indicated by positive Cum Delta GrossREQT values.

Excess Supply Identification and Management Process : Demand Decrease

This process is only invoked if the Cum Delta GrossREQT is a negative value
and within the same zone (contain within 2 cross-over points). Compare the Cum

Delta GrossREQT with supplies on the Effective Supply list on a day by day basis:
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In the present invention, updates to the databases 9, 10, 11 can be performed in real time. As a result,
there is a need to identify the right WIP corrected supplies and the existing PO from the Exception Event
database 11 and the ERP raw database 9. To do this, it is necessary to insegotﬂfagﬁ%ggon record into
the Effective Supply list if the identified PO has been handled by the implication manager 6 and reflects a
status of accepted or agkpowladerd AsHRIR BYelReRAISHRORWPSIFIS SHER 3. fgiivated or

recommended will not be included in the Effective Supply list. Also, it is necessary to insert all Non PO
association quaniity (NQZRROD i & ) piiNthertresptedok BRE-WRgiptedistatusdato the Effective
Supply list. Detailed Algorithm for Incremental Fixes To perform the incremental fixes, the following
method is appliedipbistabligiytheayaiesed GuonriDeltamiaibssRE Tofi:atignpdlasive change in gross
demand) at the end of Leadtime. This value indicates the absolute cumulative increase or decrease in
supply quantity at the exdlaighe festlutionalinGowsBEIET, estabiish tbgovdernmadingtantsiof the positive
or negative Cum Delta GrossREQT zones. A positive follows by negative zone signifies demand increase
follows by period®f. dearaase shwitqeste rapRY tdheskistieeplzm updajed s @uaglidhr culigiawpe demand
reduction or excess supé)ly first. The excess supply is indicated by period where the Cum Delta
GrossREQT vl kreC g GRSSRIAERELRSt 1 Foieaierty HRLHIBTRIA DS rossREQT
values. Excess mg ld _n%fication and Management Process : Demand Decrease This process is only
invoked if the C fta'GrossREQT is a negative value and within the same zone (contain within 2
cross-over points). Co re the Cum Delta GrossREQT with supplies op the Effective Supply list on a
R R R R 2 R R T e R

day by day basis: 63 3 elta Gross ate or Non PO QTY date N
is equal or PO QTY date N+1 will be cumulated to the Excess QTYidentified.

Else, if the updated equation yields a result of more than ZERO, on the date
when the updated equation turns positive, release the PO or Non PO QTY from the
identified excess quantity for the potential shortage.

Release the excess PO/Non PO QTY using first-in-first-out method if there are
no preceding period of absolute shortages (or demand increases). Else, adopt the last-
in-first-out method.

Stop the computation when either lead-time is reach or a sign changes in the
Cum Delta GrossREQT has occurred.

Scan for the next positive to negative cross over point (i.e., the next negative
zone). Once the cross over point is detected, repeat the above mentioned excess
supply identification process.

After completing the Excess process, proceed to the Shortage management
process

Shortage identification and Management Process : Demand Increase
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less than ZERO, then set the PO/Non PO Qty aside as Excess QTY (this excess supply quantity may be
used to fulfill demand increase for a earlier period). As long as the Cum Delta GrossREQT remains a
negative value on the next day, continues the excess supply check using the;ypdated, gggiation for
subsequent checks: Cum Delta GrossREQT date N+l + PO or Non PO QTYdate N+I + Excess

QTYidentified If the upgaied GauAlion Yiclds arasilt 8f & ERQARIIFSSHSRED (DG ERiQL ap, PO QTY date

N+I will be cumulated to the Excess QTYidentified. Else, if the updated equation yields a result of more

than ZERO, on thgidatgowRenthe vpdated sauationiiusnsipesitivesctrieasstg R @naa PO QTY from
the identified excess quantity for the potential shortage. Release the excess PO/Non PO QTY using

first-in-first-out ndetheddf dhetenarecnepreaadiig period of absolute shortages (or demand increases).
Else, adopt the last- in-first-out method. Stop the computation when either lead-time is reach or a sign
changes in the Cum Délthd@rossREQ Tshbs@orurpeditSeate foedieyaexbpositiere foimegatve Cross over
point (i.e., the next negative zone). Once the cross over point is detected, repeat the above mentioned
excess supply iduishfiealisripbedagsciadter completing the Excess process, proceed to the Shortage
management process Shortage identification and Management Process : Demand Increase 64 30 March

2006 Determine if therEhfvre! dt18ast JiferSubBBhR ositive o figatie vhimh BERPEfdssREQT cross
g < W T AR e S e A SR el
according to existing ETA date or based on a regular delivery timing.
Quantity of new purchase is based on the incremental requirement between
existing ETAs : Cum Delta GR next ETA - Cum Delta GR current ETA
If there were subsequent positive to negative cross over points, identify all
excess quantities with ETA contain within the immediate-next-negative zone.
Compare the excess PO or Non PO QTY identified in the immediate next
negative zone with the shortage identified in the current zone.
IF excess PO or Non PO QTY identified is available, compute the next ETA
date using the equation: Cum Delta GR next ETA - Cum Delta GR current ETA is
equal or more than the PO or Non PO QTY identified. Repeat the search for excess
PO or Non PO QTY identified to be used for the next ETA if the above mentioned
equation is true.
If there are no PO or Non PO QTY identified available, revert to the new
purchase method.
Continue the New purchase computation until lead time.
Accordingly, incremental fixes are accomplished as described above.
The action modules according to the exemplary embodiment are described

below. As noted above, the action modules implement various actions to correct the
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If there were no subsequent positive to negative cross over point, new purchase has to be triggered. The
first ETA of the new purchase is set as the first day when Cum Delta GrossREQT is more than zero. All
subsequent ETA date of the new purchases is according to existing ETA datg ohageg @ a regular
delivery timing. Quantity of new purchase is based on the incremental requirement between existing
ETAs : Cum Deltg GR fextdal Aric CHIRLLEUA G (YRR BIAEIENRIR RIASEAPRVIReS Ve to
negative cross over points, identify all excess quantities with ETA contain within the
immediate-next-pegative zone. Compare the excess PO or Non PO QTY identified in the immediate next
negative zone with the shortage identified in the current zone. IF excess PO or Non PO QTY identified is
available, compute theTexddpdiietitatertising thei @ouations sy solDeliataRcoasti&d Ae euum Delta GR
current ETA is equal or more than the PO or Non PO QTY identified. Repeat the search for excess PO
or Non PO QTY aflerttviied foiled asenh foixtheplee xt A, iiherabavienmiedtioadalegustionii true. If there
are no PO or Non PO QTY identified available, revert to the new purchase method. Continue the New
purchase computaierdaniing aadiRractixgcoPdmdiutingre inderandsis selrective AeiplisHeges described
above. The action modules according to the exemplary embodiment are described below. As noted
above, the actioﬁollHB%I@gﬁﬁ%léﬁ?é’%%ﬁﬁu%fdﬁﬁﬁﬁg% ASHEE e Benso\EPER S8 @Rception event.
The corrective action is ejther de end(!’%Gnior indepe der]; f\grevious actions. The dependent corrective
g etail below.

action administe?SUSSIMASH A A S ORISR Thersaist,

Escalation Process Set up

This process requires user set-up to execute.

The Escalation Hierarchy

The basic hierarchical structure facilitate multiple notifications at the
appropriate time for the right issues. For example:

Buying organization: multiple levels of notification

Level 1 : Buyer, Engineer, Planner, Production Supervisor

Level 2: Purchasing manager, Production manager, Engineering manager

Level 3: Supply Chain Manager

Level 4: Product Line Manager

Supplier: multiple levels of notifications

Level 1: Account manager or Sale Executive

Level 2: Sale manager

Level 3: Senior Sale manager

Level 4: General Manager

The first step in escalation is to find the Right role(s) to be notified. The
role(s) to be notified is associated to specific corrective actions. Such relationship is

predefined and customizable by the user, and an exemplary representation is shown in

Table 8.
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of previous failed action. Examples include, but are not limited to, Escalate Attention at Vendor End and
Reactivate Push Out. The independent corrective action triggers solution without consideration of
previously activated actions. Various exemplary action modules are describeg} iy argasgpsletail below.
Escalation Process Set up This process requires user set-up to execute. The Escalation Hierarchy The

basic hierarchigg{ gjpycture facititate muttipte notifications at the [gpRRIGHERE imﬁefm theright issues. For
example: Buying organization: multiple levels of nogjicaémaibgVvel | : Buyer, Engineer, Planner, Production
Supervisor Level 2: Purchasing manager, Productjon manager, Epgigeering manager Level 3: Supply
Chain Manager Level 4: Product Line Manager Supplier: multiple levels of natifications Level|1: Account
manager or SaleobxeeriiveelRyel Zithaladpanrgerievel 3. Senior Sale managamd:evel 4. General
Manager The firstséaplén escalation is to find the Right role(s) to be notified. The role(s) to be notified is
associated to spegtfiaicoriéiiveyactinhsPlodatrikelat@sship is pregefined and Bustoriigable by the user,
and an exemplaBgliepriesentation is shown in Tabje 8. 66 30 March 2006 kctidfinsedilatiouRagle 1)1
tribution Send Enquiry to Second Source To 1 Engineer

Search AVL for Alternate Supply To 1 Engineer

Add New Vendor to AVL To 1 Engineer

Escalate Attention at Vendor End To 2 (external) | Sale Manager

Escalate Attention to Vendor End Copy 1 (external) | Sale Executive

Escalate  Attention to  Vendor To 3 Senior

Management (external) Sale Manager

Escalate  Attention to  Vendor Copy 1 Sale Executive

Management (external)

Escalate  Attention to  Vendor Copy 2 Sale Manager

Management (external)

Escalate  Attention to  Vendor Copy 1 Planner

Management

Escalate  Attention to  Vendor Copy 2 Purchasing

Management Manager

Expiry triggered escalation To 2 [365] Purchasi

ng Manager
TABLE 8

The detail escalation association is established utilizing roles and association

with part group and/or parent part to retrieve the name and email contact of

individuals to be notified, as shown in Table 9.

Roles Association Name Email
Address
Purchasing Manager Part Group & Parent
Part

Engineer Part Group

Engineering Manager Part Group

Production Supervisor Parent Part

Planner or Scheduler Parent Part

Supply Chain Manager Parent Part

Product Line Manager Parent Part
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LeNel O timize' Ueli>crl it i Production1-()IPl.ulncr S~hetlulc C)ptitttize I)'livci iti I'rO(ILI ti
nC()llIPurchasinm ScheduleManager Send Enquiry to Second SourceTolEngineer ~c~uLh \1'L lily
\ltcrn.ltc Supply! I~1L11j111CCr Add New Vendor to AVLTolEngineer I_ c.ti~tgaAlgatiRgRt VIno
[1'~~rc~tcrii tIJ5<1lc .Al ina~~r |_"cdthtc \ttcnliOn to \cn~i~~r | idC~~Il~I (cvtcrn,LI IS,Llc IAO LIII~C
Escalate Attentio , Vi X ' alate Attention to
VendorCopyl X Al B Manager
Management(external) Escalate Attention to VendorCopylPlanner Management Escalate Attention to
VendorCopy2Purchasing ManagementManager |:~Ilin tric<~cicd c>c~~lati~~lil ~~[365] Purch<<1i tlg

Maniccr TABLE 8 The Gtiitioscaribeds s8a88iasionieddutssiite MM g rofel R dstiation with part

group and/or parent 1%art to relirieée the name and email contact, of indivicgual to be notified, as shown in
rema Ve

. unreso . un atis actory res onse, expire actlon; cviation exceedin
Table 9. RoIesAssomaStlonﬁame malf y Tesp p &

predefined margin; manual escalation. The escalation messages, application hosted
messages or emails, are automatically or manually activated.

Escalate Attention at Vendor End/Escalate Attention to Vendor
Management / Escalate Attention Internally

These are dependent actions designed to work on primary actions. Using part
number, vendor ID, Action ID as reference, establish the escalation distribution list.

If action had been acknowledged, re-activate the application request message
from the vendor’s sent folder back to the inbox folder. Attach message to request for
appropriate attention and actions.

If no re-activation is required, forward a copy of the escalation message to the
vendor mailbox and a copy in email format to the escalation distribution list.

Send Reminder to Vendor / Send 2" Reminder to Vendor

This is a dependent action design for secondary actions. Using part number,
vendor ID, Action ID as reference, establish the distribution list.

Forward a copy of the reminder message to the vendor mailbox and a copy in
email format to the distribution list.

Request Internal Management Participation

This action is designed to solicit help, active participation, from the

purchasing or higher level manager.
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Address Purchasing ManagerPart Group & Parent Part EngineerPart Group Engineering ManagerPart
Group Production SupervisorParent Part Planner or SchedulerParent Part Supply Chain ManagerParent
Part Product Line ManagerParent Part 67 30 March 2006 General Manager Barent RafkABLE 9
Escalation methods can be activated by default; by the N work day if an issue remains unresolved;

unsatisfactory responsg;, 6xpifed BELQRIGYIBHAN SXRESAINY iRIedalined, mariniAaa];pscalation. The

escalation messages, application hosted messages or emails, are automatically or manually activated.
Escalate Attentigf:-afvengar faciEsaalataAtiantiomtonyensah.Managamentyit sealatadttention

Internally These are dependent actions designed to work on primary actions. Using part number, vendor
ID, Action ID as refgtgped]lestablisihfihieaseatationrdisirdoutionslist. If action had been acknowledged,
re-activate the application request message from the vendor's sent folder back to the inbox folder. Attach
message to request foRappfomiEte atientioh@nitctions. If no re-activation is required, forward a copy of
the escalation message to the
Using part number and vendor ID as reference, retrieve all relevant PO and
assigned to vendor forecast information. The information includes PO reference
number if applicable, quantity and ETA date. The assigned to vendor forecast contain
plan purchases with specific vendor based on predefined business allocation.
Forward Reconfirm Message to the relevant supplier’s inbox.
Highlight Implications to Management
Using part number as reference, retrieve Vendor ID, corresponding Parent
Product(s) and quantity per for each parent product. Quantity per is defined units of
part require for one unit of parent product.

In a shortage situation, compute the followings:

Implication 1 : Allocate all shortages to one parent product

Parent product shortage100% = Total part shortage/ parent product’s quantity
per

Implication 2 : Allocate shortage equally to all parent products

Parent product shortageequal = (Total part shortage/number of parent
product)/ each parent product’s quantity per

Implication 3: Optimize shortage to achieve lowest lost

Invoke differential equation to find the lowest level of shipment shortfall or

lost in revenue :
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vendor mailbox and a copy in email format to the escalation distribution list. Send Reminder to Vendor /
Send 2nd Reminder to Vendor This is a dependent action design for secondary actions. Using part
number, vendor ID, Action ID as reference, establish the distribution list. For\g@f\qa%ﬁ%géof the reminder
message to the vendor mailbox and a copy in email format to the distribution list. Request Internal

Management Partiipafion s aetianiadssionce . salchosla actiraripalan iom he purchasing

or higher level manager. 68 30 March 2006 Invoke the Decision Support implication view. Create and
distribute email giessage With AYREURENTOE IRt 1p the makwee et ReseRsldie ferwarded
message will include information on corrective actions. Reconfirm Forecast and Orders Using part
number and vendgrelanasi iefereBeadretrieve all relevant PO and assigned to vendor forecast information.
The information includes PO reference number if applicable, quantity and ETA date. The assigned to
vendor forecast contaiffoplbRepuostrasds=nith $Becifich@nddehdsedConSBedefined business allocation.
Forward Reconfirm Message to the relevant supplier's inbox. Highlight Implications to Management
Using part number as fefdeeansiate girieqeaanaist ¢ DitlprespeadiRg PArent Product(s) and quantity per
for each parent product. Quantity per is defined units of part require for one unit of parent product. In a
shortage situation, conifsité the setrsonrPRsEng MfticationB 208 focate all shortages to one parent product

Parent pr hor % = Total part shor nt pr ' nti
arent product sho tag[‘fe t?ieor% are ong}%ng %atresnt%r%acgl%{, %%{}? cg)rgp%?eui%gliggt?og Ey

Implication 4: Apportion shortage to Parent Demand Fluctuation

Retrieve the previous within lead-time plan fluctuation for each parent part.
Refers to the Obsolescence Action for algorithm details.

After the within lead-time Cum GrossREQT Delta for each parent has been
derived, use only the positive Cum GrossREQT Delta values to apportion:

Apportioned Shortage for parent part A =

(Cum GrossREQT Delta for A / Sum of Cum GrossREQT Delta for All parent
parts) x Total shortage

Assess Risk Profile of Component

Using Part Number AND Vendor ID as reference, evaluate risk of component
based on each vendor. The evaluation of risk is based on the following criteria (it is
noted that the performance band (e.g. 95% <= SP < 100% = 1) for each criteria can
be customized by the user):

Historical report on Delivery performance % (SP)

Historical report on Responsiveness (R) and lead-time (LT)

Historical report on Quality (Q)

Report on cost (C)

Historical exception statistics (HE)

External factors (EF)

Weighting on each performance indicator:

Default range of criteria:

Delivery or shipping performance  SP
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per Implication 2 : Allocate shortage equally, to all parent products Parent product shortageequal = (Total
part shortage/number of parent product)/ each parent product's quantity per Implication 3: Optimize
shortage to achieve lowest lost Invoke differential equation to find the lowest lgygf.of,shiggent shortfall or
lost in revenue : 69 30 March 2006 For example, if there are three parent products , contributing
$Revenue A, $Revenue B and;fRqygpue C respectively. The quantity of each parent product are
represented by A, B ang & Lajpl Rgydost = RL = A x $Rev A + B x $Rev B + C x $Rev C Differentiate
the equation and set Difjerentigped Rigs= O Derive the corresponding yalue of A, B and C If there are only
one parent product, ongggom@pe impdication 1 Implication 4: Appogdion shortage to Parent Demand
Fluctuation Retrieve the previgrswigsm lead-time plan fluctuation fos £ach parent part. Refers to the
Obsolescence Action fRegigotithmsdetails. After the witkin lead-time Cum GrossREQT Delta for each
parent has been derived, use only the positive Cum GrossREQT Delta values to apportion: Apportioned
Shortage for parent part A = (RurdddrossREQT Delta for A / Sum oF®um GrossREQT Delta for All parent
parts) x Total shortage2AksssRRI4RIProfile of Component Using Part Number AND Vendor ID as
reference, evaluate risk®¥ corRporéht based on each vendor. The &valuation of risk is based on the
following criteria (it is /2hr <= R <96hr =4

Leadtime LT

LT <4 wks (30days) =0
4wks <= LT < 6 wks (45days) =
6wks <= LT < 8 wks (60days) =2
8wks <= LT <12 wks (90days) =
12wks < LT =4
Quality Q

Zero Quality exception during last six month
One Quality exceptions during last six month
Two Quality exceptions during last six month
Three Quality exceptions during last six month
Four Quality exception during last six month

OO ~=O

Cost C

Track monthly actual price (AP) versus target price (TP) are computed for the
next few quarters. Actual price includes quoted pricing commitment from supplier.

Target price is defined as cost reduction pricing goals.

Quoted price= target price =0
102%TP >= AP > 101%TP =
103%TP >= AP > 102%TP =2
103%TP >= AP > 104%TP =
104%TP >= AP =4
Historical Exception Statistics HE

Zero exception =0

One exception =
Two & three exceptions =
Four & five exceptions =
Six or more exceptions =4
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noted that the performance band (e.g. 95% <= SP < 100% = 1) for each criteria can be customized by
the user): Historical report on Delivery performance % (SP) Historical report on Responsiveness (R) and
lead-time (LT) Historical report on Quality (Q) Report on cost (C) Historical exgqpiien stgkstics (HE)
External factors (EF) Weighting on each performance indicator: Default range of criteria: Deliver,, or
shipping performance gB.79;39Mgarch 2006 SP = 10G% = 0 95%<=SP<100%=1 90%<=SP< 95%=2
85%<=SP< 90%=3 SP < 85% = 4 Responsiveness R R<24hr=0 24hr<=R<48hr= 1 48hr<=R<72hr=2

72hr<=R<96hr =4 Leadime kTsdale <oft 0ks (3Q€RY¥H)7 Boint system that awards low point for

desirable and high points for undesirable situation that can be quantified from external
sources. An example is the book to bill ratio of semi-conductor industry.

The composite risk index is computed as follows, where sum of all weights is
equal to 100%:

Part level composite risk index = (SP x weightage + R x weightage + LT x
weightage + Q x weightage + C x weightage + HE x weightage + EF x weightage)/4

Assess Risk Profile of Vendor

Using Vendor ID as reference, retrieve all part numbers that are associated
with the vendor ID.

Activate the Assess Risk Profile of Component for each of the part with the
same vendor ID

Report on total purchase dollar and number of parts involved

Vendor composite risk index =

Aggregate of all part level composite risk index / number of parts associated
with vendor

Compare the Vendor composite risk index with the mean value of the existing
pool of vendor with composite indices.

Vendor is categorized as high risk if index more than mean, low risk if index <
mean

Mean is computed using the data of vendors who are supplying parts within
the same part group

Buy from or Sell to Internal Division (Primary Action)
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4wks <= LT < 6 wks (45days)= 1 6wks <= LT < 8 wks (60days)= 2 8wks <= LT <12 wks (90days)= 3
12wks < LT = 4 Quality Q Zero Quality exception during last six month= 0 One Quality exceptions during
last six month=1 Two Quality exceptions during last six month= 2 Three Qualignexceptigas during last six
month= 3 Four Quality exception during last six month = 4 Cost C Track monthly actual price (AP) versus

target price (TP) are cquuRyteg o Hig NRNIEW SUAHR BRACIH! RHGH 0GRS ARG PEFINg

commitment from supplier.” Target price is defined as cost reduction pricing goals. Quoted price= target
price = 0 102%TReXoRmek01 % TP =1 103%TP >= AP > 102%TP = 2 103%TP >= AP > 104%TP =3
104%TP >= AP = 4 Historical Exception Statistics HE Zero exception = 0 One exception = 1 Two & three
exceptions = 2 Four & fiu@@xeepilensare 3vaikEle Mare exteptnfast Information (email address)

To Sell excess

If DOS > 999, then set the quantity to sell as the On Hand Quantity

If 15< DOS < 999, then set quantity to sell as excess on hand quantity less
aggregate GrossREQT up to lead-time. If there are no excess, then set the quantity to
sell as zero.

To buy because of shortage

Calculate the OH QTY for the entire predefined number of days using the
equation:

OH_QTY date 1 = OH QTY date0 — GrossREQT datel + PO QTY date 1
(where PO QTY date 1 is the open PO on date 1 if available)

When the OH_QTY date N is less than the purchase reorder point (a
customizable re-order), set ETA to buy as the date before the re-order point is
breached.

Set QTYto buy = target DOS x Average daily GrossREQT

Repeat the purchase calculation until a predefined window, for example 30
days.

Add New Vendor to AVL

Using Part Number as reference, retrieve the Specification drawing, names of
qualified vendors and the corresponding business allocation to each vendor, list of
vendor in the Approved Vendor List (AVL).

Compare the AVL with vendors who supply to the same part group. identifies

the vendors who are not included in the AVL.

73



71 30 March 2006 External Factors EF Using a scale of O to 4, design a point system that awards low
point for desirable and high points for undesirable situation that can be quantified from external sources.
An example is the book to bill ratio of semi-conductor industry. The compositg §igk, indeyjs computed as
follows, where sum of all weights is equal to 100%: Part level composite risk index = (SP x weightage +

R x weightage + LT x W%g@%l&%@étwgﬂ 88ch ﬁzﬁ&éﬁ&%ﬁé&g%”sﬁﬁlﬁ Mh@lglgc[ﬁlg!: X

weightage)/4 Assess Risk Profile of Vendor Using Vendor ID as reference, retrieve all part numbers that

are associated yythdhaaamder BIBAGIVAIatRe ABsesscRisk Riafile afGemprRant feneaeh of the part

with the same vendor ID Report on total purchase dollar and number of parts involved Vendor composite
risk index = Aggsefiatecafoaltipast level composite risk index / number of parts associated with vendor
Compare the Vendor composite risk index with the mean value of the existing pool of vendor with
composite indices. Verttibtish ¢chtegonmedtadahightrishuifancdest m@rectaniangsa] lowthiskseindex < mean
Mean is computed using the data of vendors who are supplying parts within the same part group Buy
from or Sell to Int&al Division (Primary Action) 72

Request Shipping Notice from Vendor

Using Part Number as reference, create a shipping Notice Request message
indicating the immediate PO number and the PO quantity.

The supplier is expected to acknowledge the notice by indicating Carrier
name,

Master AirWay Bill (MAWB), Departure date-time and shipped quantity.

Send Shortage Alert Message to Vendor

Using Part Number as reference, create a shipping Notice Request message for
X number of the future PO deliveries that the user wishes to monitor. The future
deliveries will have their respective expiry date post dated with reference to their
ETA.

The supplier is expected to acknowledge the notice by indicating Carrier
name, Master Air Way Bill (MAWB), Departure date-time and shipped quantity.

Send Enquiry to Second-Sourced Vendor (Primary Action)

Second sourced vendor is defined as qualified vendor who does not have any
open POs. The vendor is a viable and immediate source without the need to perform
qualification.

Using Part Number as reference, check for second sourced vendor(s). If

second sourced vendor(s) existed, retrieve the vendor’s user account ID, vendor’s user
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30 March 2006 Using Part number as ID, search the ERP raw database for common user of the
component If common users are available, retrieve the contact information (email address) To Sell
excess If DOS > 999, then set the quantity to sell as the On Hand Quantity Ifél@ﬁ&%@é@?%, then set
guantity to sell as excess on hand quantity less aggregate GrossREQT up to lead-time. If there are no
excess, then set,the qUARIN {008t % Z8IPml GRS URRALSIOrAgR Galculale.ie: QH QTY for the
entire predefined number of days using the equation: OH_QTY date 1 = OH QTY dateO - GrossREQT
datel + PO QTY flgtadie CMhES&BH.QTY date 1 is the open PO on date 1 if available) When the OH_QTY
date N is less than the purchase reorder point (a customizable re-order), set ETA to buy as the date
before the re-order poighisulateBTAeE amPODTXto buy = target DOS x Average daily GrossREQT Repeat
the purchase calculation until a predefined window, for example 30 days. Add New Vendor to AVL Using
Part Number as referefogutetridve the Qp¥cificabiormdnavwirgs ieed esiobeyudlified wemdats and the
corresponding business allocation to each vendor, list of vendor in the Approved Vendor List (AVL).
Compare the AVadwgitinvendors who supply to the same part group. identifies the vendors who are not

included in the AVL. 73
OH_QTY date 1 = OH QTY date0 — GrossREQT datel + PO QTY date 1

When the OH_QTY date N is less than the purchase reorder point, set ETAss
as the date before the re-order point is breached.

Set QTYss = target DOS x Average daily GrossREQT

Repeat the computation up to the scan period.

Search AVL for Alternate Supply

The supplier from the AVL is typically not qualified. Additional activities
such as request for quotation and qualification need to happen before parts from the
AVL can be used.

Using Part number, search the ERP raw database for approved vendors within
the AVL. If approved vendor(s) were available, then proceed to create a RFQ
message.

The RFQ message contains information such as part specifications or drawing,
average monthly GrossREQT, a desire pricing structure such as quantity break
pricing, cumulative volume break pricing etc.

Forward the RFQ message to the vendor mailbox if mailbox is available.
Otherwise, send a copy in email format to the vendor email address. The email may
includes a hotlink to a temporary user screen to capture reply from non registered
vendor.

Pull In (Primary Action)
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30 March 2006 Trigger the Request for Quotation (RFQ) process to submit quotation request to
predetermined B2B trading hubs. This method requires integration with sourcing software solutions.
Publish the recommendation to buyer and engineer via email or the user views, GeaHeghshipping Notice
from Vendor Using Part Number as reference, create a shipping Notice Request message indicating the

immediate PO number %Q&%P%%&H@HE%&H%c%%%ﬁa&?s%ﬁz?&léﬁ {p.fglpowledge the notice by
indicating Carrier name, Master AirWay Bill (MAWB), Departure date-time and shipped quantity. Send

Shortage Alert MessaggsiRo\{RRARM¥sING:Fatt ipmbey as (el eeesi@ate:a SRiRpimENgtice Request
message for X number of the future PO deliveries that the user wishes to monitor. The future deliveries
will have their respgctiven @pifaaies ppotQateshwitlt AefesemnadnaifirikeEdfoubine supplier is expected to
acknowledge the notice by |nd|cat|ng Carrler name Master Air Way Bill (MAWB), Departure date-time
and shipped quantity. Sehdlh : jtged Vendor (Primary Action) Second sourced vendor
is defined as qualified vendor Who does not have any open POs. The vendor is a viable and immediate
source without the needaleubdeidhen OFLAT¥ ks rthe) shigePapdrinebapabyefdrdaseuehedhefor second
sourced vendor(s). If second sourced vendor(s) existed, retrieve the vendor's user account ID, vendor's
user 74 30 MarcHI28t58"

OH_QTY date 1 = OH QTY date0 — GrossREQT datel + PO QTY date 1

When the OH_QTY date N is less than the purchase reorder point, set
ETApullin as the date before the re-order point (quantity) is breached.

Set QTYpullin = Next Immediate open PO’s ordered QTY

Factor in the pullin PO QTY and continue the OH_QTYdateN calculation.
Insert the next available PO QTY when the re-order point has been breached.
Continue the pullin calculation until the predefined X number of days is reached.

Create the Pull In message, segregated by vendor, indicating the derived
QTYpullinl,2,3 , ETA pullinl,2,3 and the corresponding PO reference number.

Backup Pull In (Primary Action)

The Backup pull in action is similar to pull in action in every aspects other
than the higher safety margin. The redundant margin is incorporated to hedge against
the higher risk of recurring shortage problem.

Top Up Pull In (Primary Action)

This action is only applicable in cases where there are more than one active
vendors. In response to a failed pullin attempt, the other vendors are asked to
compensate for the short fall.

When a vendor failed to fulfill the entire requested QTY on the specified ETA
date, the shortfall in QTY is calculated: QTY shortfall = QTY request — QTY ack

76



email addresses, OH QTY and the GrossREQT quantity for a predefined number of days (the scan
period). Calculate ETAss and OTYss Calculate the OH QTY for the entire predefined number of days
using the equation: OH_QTY date 1 = OH QTY date0 - GrossREQT date 1 5P} Q] %slate 1 When the
OH_QTY date N is less than the purchase reorder point, set ETAss as the date before the re-order point

is breached. Set QTYsg 7 {I I RAR KAV AL B K SIQRRRERTh R ABE /i I 98U LAfion up to the
scan period. Search AVL for Alternate Supply The supplier from the AVL is typically not qualified.

Additional activitigs pauahragukgguest for quotation and qualification need to happen before parts from the
AVL can be used. Using Part number, search the ERP raw database for approved vendors within the
AVL. If approved vendoHs)werep\rilabie nifisiecproceedpareatendeRRQ QEssageallThadRFQ message
contains information such as part specifications or drawing, average monthly GrossREQT, a desire
pricing structuresuckpasduahiity dreak pricing, cumulative volume break pricing etc. Forward the RFQ
message to the vendor mailbox if mailbox is available. Otherwise, send a copy in email format to the
vendor email address. Rusé Srotllunehasiia s Explangk to a temporary user screen to capture reply from
non registered vendor. Pull In (Primary Action) 75 30 March 2006

This action requires integration with a Business to Business (B2B) portal.
Without the connection to any B2B portal, the recommendation will be published to
the user in an action detail screen, which is an interface viewed by a user of the
system to show details of the corrective action.

Using Part Number and Vendor ID as reference, retrieve the part
specifications and the average daily GrossREQT.

Calculate the OH_QTY for the entire predefined number of days. When the
OH_QTY date N is less than the purchase reorder point, set ETA to buy as the date
before the re-order point is breached.

Set QTYto buy = target DOS x Average daily GrossREQT.

Repeat the purchase calculation until a predefined window.

Post the request to buy in a predefined B2B portal in an integrated
environment, otherwise, publish the purchase request to the user (buyer).

Validate Capacity (tooling and line)

Using part number and vendor ID as reference, retrieve the capacity and the
corresponding GrossREQT in the monthly bucket.

Compute Delta CAP = Monthly Capacity — Monthly GrossREQT.

If the Delta CAP is negative, (i.e., insufficient capacity) publish an alert
message to the user.

Optimize Delivery with Production Schedule
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Expedite PO deliveries from active vendors to prevent shortage. Using part number, retrieve OH QTY,
GrossREQT for the next X number of days, open PO reference, PO QTY and ETA, Vendor ID and user
account. Calculate ETApullin and OTYpullin Calculate the OH QTY for the entifq pregdsfined number of
days using the equation: OH-QTY date | = OH QTY dateO - GrossREQT date | + PO QTY date | When

the OH-QTY date N is ﬁﬁ%@%@@éﬂ%ﬁ’H{&{A@é%J&fé{ﬁ%g%%ﬁg&ﬁﬁéﬁmﬂﬁ& absiRgdaie before the re-order
point (quantity) is breached. Set QTYpullin = Next Immediate open PO's ordered QTY Factor in the pullin

PO QTY and continue the.@H-RT YdateN alulatione, Insertthemmexbavaijakle RE.RIY yhen the

re-order point has been breached. Continue the pullin calculation until the predefined X number of days
is reached. Creaté&tie Rudeth PORSSHON FEYrogated by, veadprGindie®Qp thadesivedc@dhy pullinl,2,3 ,
ETA pullinl,2,3 and the corresponding PO reference number. Backup Pull In (Primary Action) The
Backup pull in adtimiss similar to pull in action in every aspects other than the higher safety margin. The
redundant margin is incorporated to hedge against the higher risk of recurring shortage problem. Top Up
Pull In (Primary Actionf-Hsidasetion (3FoRY voplichblenticasls nsd raunbee erdayforsitgaione active
vendors. In response to a failed pullin attempt, the other vendors are asked to compensate for the short
fall. When a ventfBIf4iled to fulfill the entire requested QTY on the specified ETA date, the shortfall in

QTY s caleulated: QTY shoifeac 'Y SEIGTY a0 5K RePES" 2o po oty
datel (where PO/NON PO QTY datel is all supplies from any vendors on date 1).

Identified and highlight all the shortage quantities and the corresponding
shortage dates. Published the Implication computation to the planner according to the
distribution list.

Request Vendor to Stop All Activities

Using Part Number and vendor ID as reference, retrieve OH QTY,
GrossREQT up to lead-time, all PO reference number, QTY and ETA.

Calculate Current Liability where Current Liability = (OH QTY + all PO
QTYs) x standard cost /unit.

Publish the Message listing all open PO references, QTY and ETA and a
request to stop all activities. The message will require the supplier to update the
aggregated cost of stopping all activities.

Push Out (Primary Action)

Using part number as reference, this function retrieves all open PO QTY,
ETA, PO references from the ERP raw data database 9, vendor ID, vendor’s user
Account ID, DOS, Target DOS, OH QTY, GrossREQT up to X month and Lead-time
(LTD).

Push out is disallowed within Y days from run date.
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Send the QTYshortfall request to the vendor who has not failed or replied to any pullin request. The Top
Up Pull in message includes part number, all QTYshortfall and corresponding ETA date. Post Spot
Purchase in B2B Exchange This action requires integration with a Business tg Bysingesgdd 3213) portal.
Without the connection to any B2B portal, the recommendation will be published to the user in an action

detail screen, which is ﬁg@%&%&@aﬁ?o\ga\ﬂm @3{@ #géegr glggg_epé!étpﬂto show details of the corrective
ere

action. Using Part Number and Vendor ID as reference, retrieve the part specifications and the average

daily GrossREQT. Caleulate-thhedisREY1ap e entike aradefinedpwrberof days. When the OH-QTY

date N is less than the purchase reorder point, set ETA to buy as the date before the re-order point is
breached. Set QTYto hayH @Met DES GrARRQE daiy GrassRhehzeRepgattb€ mugiAse calculation
until a predefined window. Post the request to buy in a predefined B2B portal in an integrated
environment, otheraisel PuBlish the purchase request to the user (buyer). Validate Capacity (tooling and
line) Using part number and vendor ID as reference, retrieve the capacity and the corresponding
GrossREQT in the modiiiie Bk ReteTbinpunsthedsa bz agg drkipuchepbcitye - MisheldaedssREQT. If the
Delta CAP is negative, (i.e., insufficient capacity) publish an alert message to the user. Optimize Delivery

with Production S¥h@ddien7Pe0 fMgrdhPeeauantity).

The computation can either be using the OH QTY calculation as discussed in
Pullin or the DOS approximation method.

DOS Approximation Method

First calculate Delta DOS (equals to DOS — Target DOS). Using run date as
reference, set the push out date (ETApushoutl) as run date + delta DOS — safety days.

If the immediate next PO’s ETA is earlier than the proposed push out date
ETApushoutl, set the push out quantity (QTYpushoutl) as the identified PO quantity.

Evaluate if after factoring the push out, liability has exceeded the cancellation
threshold: If OH QTY - Agg_GrossREQT_LTM + QTYpushoutl is more than zero.

Activate Cancel Order to cancel all subsequent POs if the threshold has been
exceeded.

Else, repeat the push out calculation using a new DOS, derived using the
GrossREQT within the push out period.

Stop the push out calculation when all POs have been pushed out to a new
date or when the cancellation threshold has been exceeded.

Re-Activate Push Out

This is a dependent action. The objective is to push out open POs that have

not been successfully cancelled.
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This process will initiate rescheduling to mitigate the impact of shortages. Using part number as
reference, retrieve the OH QTY, accepted or acknowledged PO , NON PO QTY, ETA, Daily GrossREQT,
corrective actions details. Calculate the OH QTY for the entire predefined nu%%grgfl%?gg using the
equation: OH_QTY date | = OH QTY dateO - GrossREQT date | + PO/NON PO QTY date I (where

PO/NON PO QTY datq iz all siRRlifs.rom AmdRRALE Q00318 bheldppfitgpangingipght all the

shortage quantities and the corresponding shortage dates. Published the Implication computation to the

planner accordingri:Hags distilwtion shddequast Wenslar toStopAlheiivitised)sing Bast Number and
vendor ID as reference, retrieve OH QTY, GrossREQT up to lead-time, all PO reference number, QTY

and ETA. CalculatesSRE@Ntupiabilkymdneie Ceudetithé.iabiljtycan(@bdl YhtelbRQIaQ TYSMy,Standard cost
/unit. Publish the Message listing all open PO references, QTY and ETA and a request to stop all
activities. The messagal ViHr&jlirestivé supplietito dpddiddhbtaggregatdchodsicbhstdpfEed) all activities.
Push Out (Primary Action) Using part number as reference, this function retrieves all open PO QTY,
ETA, PO refererftiésifnmiglermealaéita database 9, vendor ID, vendor's user Account ID, DOS,

Target DOS, OH QTY, GrossREQT up to X month and Lead-time (LT). Push out is disallowed within Y
days from run date. 78G5 Marén Betss are  GrossREQT beyond the cancellation  threshold:

Agg GrossREQT (LTM) to (LTM + 90) = 0.

Stop Reactivate Push Out action if there are no requirement beyond
cancellation threshold. Else, calculate the push date for the first unsuccessful PO
cancellation.

Compute number of days to be pushed out (Days_repushout) = {(OH QTY
date=LLTM) / Ave_GrossREQT_Daily } — Target DOS.

Where Ave_GrossREQT_Daily is the daily average GrossREQT from the
threshold day (LTM) onwards.

Set ETA repushout]l = Date LTM + Days_repushout — safety days.

Set QTY repushoutl = earliest not cancelled PO QTY.

Repeat the reactivation computation if there were more unsuccessful
cancellation that needed to be pushed out.

Stop the reactivation computation when all unsuccessful cancellations have
been re-pushed out to a new date.

Cancel Orders (Primary Action)

Using part number as reference, retrieves all open PO QTY, ETA, PO
references, vendor ID, vendor’s user Account ID, DOS, Target DOS, OH QTY,
GrossREQT up to lead-time + M days, Lead-time (LT) and Unit price.

Aggregate all open PO QTY (Agg_open_PO_QTY)
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Aggregate all open PO QTY (Agg_open_PO_QTY). Aggregate GrossREQT up to LT + M days
(Agg_GrossREQT_LTM). If OH QTY - Agg_GrossREQT_LTM is more than zero, activate Cancel PO to
cancel all Pos. There are at least two methods to calculate ETApushoutl (i.e. ;gysheytgate) and
QTYpushoutl (i.e., pushout quantity). The computation can either be using the OH QTY calculation as

discussed in Pullin or QQ@ @g;ﬁg@@q\q&qg‘rﬁt@ﬁ Q%% A@%Ef%@?é@ﬁ‘ M?ﬂi‘?d First calculate Delta

DOS (equals to DOS - Target DOS). Using run date as réference, set the push out date (ETApushoutl)

as run date + delta DOS;n&afety days. Hobeiimpedliate pext RAs BHY4 isrearliesrthayrthe proposed push
out date ETApushoutl, set the push out quantity (QTYpushoutl) as the identified PO quantity. Evaluate if
after factoring thepushoesRH@DIlityMas exeedaedetbe cancellation threshold: If OH QTY -
Agg_GrossREQT_LTM + QTYpushoutl is more than zero. Activate Cancel Order to cancel all subsequent
POs if the threshold hd$ OBeQT&¥xcaededrosIBEQEpeBVtinelgpashrout caleulationl dsiep@ddew DOS, derived
using the GrossREQT within the push out period. Stop the push out calculation when all POs have been
pushed out to a REW B¥te/senhessiteQ@decBYation threshold has been exceeded. Re-Activate Push Out
This is a dependent action. The objective is to push out open POs that have not been successfully

cancelled. 79 30 Marclr2088 1 UEIAY 4 fimBaradieidranigisatrdes dirshsabouirte, ETA, PO

delivery date) until the aggregated value exceed the cancel threshold quantity. All
PO QTY not require to fulfill the cancel threshold requirement are set aside for
cancellation.

Rebalance PO (substantially same as Pull In + Cancel Order) (Primary
Action)

Using the part number as reference, this action retrieves all open PO QTY,
ETA, PO references, vendor ID, vendor’s user Account ID, DOS, Target DOS, OH
QTY, GrossREQT up to lead-time + M days, Lead-time (LT) and Unit price.

Aggregate all open PO QTY (Agg_open_PO_QTY).

Aggregate GrossREQT up to LT + M days (Agg_GrossREQT_LTM).

If DOS is more than 999 or If OH QTY - Agg_GrossREQT_LTM is more
than zero, activate Cancel Order.

Else, calculate ETApullin and QTYpullin.

Calculate the OH QTY for the entire predefined number of days using the
equation:

OH_QTY date 1 = OH QTY date0 — GrossREQT datel + PO QTY date 1.

When the OH_QTY date N is less than the purchase reorder point, set
ETApullin as the date before the re-order point (quantity) is breached.

Set QTYpullin = Next Immediate open PO’s ordered QTY.
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references, vendor ID, vendor's user Account ID, DOS, Target DOS, OH QTY, GrossREQT up to X
months, Lead-time (LT), cancellation threshold date (LTM), projected OH QTY as of cancellation
threshold date, requested and acknowledged POs identified for cancellation.;Gheck if-iigre are
GrossREQT beyond the cancellation threshold: Agg_GrossREQT (LTM) to (LTM + 90) = 0. Stop

Reactivate Push Out agfiqn,if {hge RifPeeg e mantharandhsaisalaiondiesnalfifise, calculate the

push date for the first unsuccessful PO cancellation. Compute number of days to be pushed out

(Days_repushouser{ (RHHE Yavdaierl PM) dfyewnfripsaREQ Loy de- TarastPeachéhere
Ave GrossREQT_Daily is the daily average GrossREQT from the threshold day (LTM) onwards. Set

ETA repushoutl ednated thdvpaliRayscurpushatit thepieteiaysy mehsl of rrpushenthsdearliest not
cancelled PO QTY. Repeat the reactivation computation if there were more unsuccessful cancellation
that needed to be pushedatutth§t8plthe reastagationgomgatpdithtiorendoeniadicansgcdesstuivedncellations
have been re-pushed out to a new date. Cancel Orders (Primary Action) Using part number as reference,

retrieves all opeR PO @IV 2rATHopulbiidrédcard ardureDonding By efseanprenunetD, DOS, Target
DOS, OH QTY, GrossREQT up to lead-time + M days, Lead-time (LT) and Unit price. Aggregate all open
PO QTY (Agg_open_Paforaryensorsef inyeaiorndtildyBregate GrossREQT up to LT + M days
(Agg-GrossREQT~_LT[MP

ng Part Number as reference, retrieve vendor ID and vendor user Account
ID.

Create and publish a generic alert message in the vendor mailbox. The
message highlight the risk of cumulating inventory.

Post Excess for sale in B2B Exchange

This action requires integration with a Business to Business (B2B) portal.
Without the connection to any B2B portal, the recommendation will be published to
the user in the action detail screen.

Using Part Number and Vendor ID as reference, retrieve the part
specifications, the average daily GrossREQT and OH QTY.

If DOS > 999, then set the quantity to sell as the On Hand Quantity.

If 15< DOS < 999, then set quantity to sell as excess on hand quantity less
aggregate GrossREQT up to lead-time. If there are no excess, then set the quantity to
sell as zero.

Post the request to Sell in a predefined B2B portal in an integrated
environment, otherwise, publish the sale request to the user (buyer).

Part Obsolescence Report
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Cancel all open POs if DOS is more than 999 or If OH QTY - Agg-GrossREQT-LTM is more than zero If
OH QTY - Agg-GrossREQT-LTM is less than zero, set cancel threshold OH QTY - Agg-GrossREQT-LTM
Cumulate individual PO QTY in chronological order (from early to late delivery,qaie) Unjilthe aggregated
value exceed the cancel threshold quantity. All PO QTY not require to fulfill the cancel threshold

requirement are set asigle. for. sancellation, ReRalpree RRSHPsIARiANY SRMEA5iRull it Cancel Order)

(Primary Action) Using the part number as reference, this action retrieves all open PO QTY, ETA, PO

references, vengdap i HRNHRL STRESMEHIRbILBb iR e f @ G0l Hy @hYidGTasSRERT up to
lead-time + M days, Lead-time (LT) and Unit price. Aggregate all open PO QTY (Agg-open-PO-QTY).
Aggregate GrossREQheupingkd ahd\dsday 8y (AgenGrossREQT~_LTM). If DOS is more than 999 or If OH
QTY - Agg-GrossREQT~_LTM is more than zero, activate Cancel Order. Else, calculate ETApullin and
QTYpullin. Calculate tHésD¢ 61t Ynfonlibie @nticéepredefined veanabepmid &9 QFilg HRA ed@ation: OH_QTY
date | = OH QTY dateO - GrossREQT date | + PO QTY date 1. When the OH-QTY date N is less than
the purchase redeéaeseinty SAoETA pigiifoas thedArc QoL 1HRQS-draeetpBIRS(dUENfTYis breached. Set

QTYpullin = Next Immediate open PO's ordered QTY. 81 30 March 2006 Factor in the pullin PO QTY
and continue th&@@l@wdﬁwwémmm days, Lead-time (LT) Unit price, and GrossREQTs

of unique parts associated with the parent(s).

For part with more than one parent part, check the parent proxy forecast table
for GrossREQT data. The proxy table presents the GrossREQT of the different Parent
parts. If no data are available, derive the proxy GrossREQT data.

Computation of Proxy Gross Requirement of Parent Part

From all the associated Parent’s Bill of Material (BOM), identify K number of
longest-leadtime unique parts that do not have any association with other parent parts.

The user can define the unique parts instead of the algorithm searching for
unique from the BOM.

Retrieve the GrossREQT of the selected unique parts from the ERP and
normalize the values by dividing the GrossREQT by the quantity usage per parent
(qty per).

Group all GrossREQT in accordance to the ETA into daily, weekly or monthly
bucket.

Assuming that weekly bucket is used, calculate average of the selected unique
parts’ normalized GrossREQT in weekly bucket until lead-time.

Populate the average normalized value into the GrossREQT_proxy_table for
reference. Each parent proxy table is unique to a parent.

Allocating Percentage for Each Parent
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Insert the next available PO QTY when the re-order point has been breached. Continue the pullin
calculation until the predefined Y number of days is reached. Create the Pull In message, segregated by
vendor, indicating the derived QTYpullinl,2,3 , ETA pullinl,2,3 and the correspgnging,Pfgyeference
number. Inform Vendor of Inventory Buildup Using Part Number as reference, retrieve vendor ID and

vendor user Account Iy (ieate and HBLSR.A:gRNe %Al NeRTaaeIN 6 YeRdormallex. The

message highlight the risk of cumulating inventory. Post Excess for sale in B2B Exchange This action

requires integratigRyiibha BURIRRSS tRBLSIIgRs(L 34} 3knortal. Without the connection to any B2B
portal, the recommendation will be published to the user in the action detail screen. Using Part Number

and Vendor ID as refemegiciey¢etrinye iippREEHeoiicatiansnihi®average daily GigssRie@T and OH QTY.
If DOS > 999, then set the quantity to sell as the On Hand Quantity. If 15< DOS < 999, then set quantity
to sell as excesoossiREdIquantitytdbks aggiegaten@rossREQT dgato lead-timkiplfythgre tree no excess,
then set the quantity to sell as zero. Post the request to Sell in a predefined B2B portal in an integrated
environment, otK&RMBEQGLIINSY khidhsaley Rsguest to the user (buyer). Part Obsolescence Report 82 30
March 2006 This reporting function is used for evaluating excess or obsolete of common and unique part.

The ownership of obsofeEeHite Eselsrogartigady S e RHh RO 4t AE “RafyEsHhd usage by

arent.
P Leadtime (Agg_GrossREQTparent A: proxy till leadtime).

Allocation % = Agg_GrossREQTparent A proxy till leadtime / Sum of all
associated Agg_GrossREQTparent A,B,C....proxy till leadtime.
Repeat the allocation calculation for all other associated parent parts.

Liability Computation

For common parts, the Proxy Gross Requirement calculation will have to be
repeated for all historical GrossREQT releases that are needed to compute the within
lead-time cumulative delta. All GrossREQTproxy data needs to be denormalized
(multiply by qty per) before further calculation.

For unique part, historical GrossREQT releases are extracted for immediate
liability calculation.

The historical GrossREQT releases are retrieved in reverse chronological
order, back dated to the start of the lead-time using current date as reference. For
example, If the lead-time were 60 days, then retrieve previous 60 days worth of
GrossREQT releases. Each of these releases contains GrossREQT information up to
lead-time with respect to the release time stamp.

For each releases of GrossREQT plan, group all GrossREQT into the
appropriate time bucket according to its ETA date. The time bucket can be in day,

week or month.
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Using part number as reference, retrieves all open PO QTY, ETA, PO references, vendor ID, vendor's
user Account ID, DOS, Target DOS, OH QTY, GrossREQT up to lead-time + M days, Lead-time (LT) Unit
price, and GrossREQTs of unique parts associated with the parent(s). For paj yith. gy than one parent
part, check the parent proxy forecast table for GrossREQT data. The proxy table presents the

GrossREQT of the diffggent Rareft Radsich %9d9@t§a%%%a¥1%ﬁ?@lﬁr&?@é@s@iﬁi@‘%&e@{é’éﬁﬁEQT data.

Computation of Proxy Gross Requirement of Parent Part From all the associated Parent's Bill of Material

(BOM), identify ijurehiapet innaer!-sadiimg: weigieratsibakdopralhave Baraesopiation with other
parent parts. The user can define the unique parts instead of the algorithm searching for unique from the

BOM. Retrieve the G¢ossREQTiofdheseteciae toiguch tats RBQTtha T BER ke ontigmalize the values by
dividing the GrossREQT by the quantity usage per parent (qty per). Group all GrossREQT in accordance
to the ETA into dedli+fiweekiyndrwmamtlylytizucket:higs umia ghtivheweke khe buskpirigslugkds cakculate average
of the selected unique parts' normalized GrossREQT in weekly bucket until lead-time. Populate the
average normaligdetigifde larorthdeaBpsRECT Mgy asie ferichateriénedupketh parent proxy table is
unique to a parent. Allocating Percentage for Each Parent 83 30 March 2006 Using the part number,

retrieve all the associafdy PEBREFEr hifRiBeddsd apl iEsE8He N Rhg HERktity B8R parent (gty
per). Retrieve thgn(lzergl?cﬁgtlg %Hfr%&'ﬂ%ﬁe tele?sré ' urplntg %e%ﬁrl%pz{llﬁtﬁ—l are week N and N+1.
The matching time buckets for GrossREQT released during period N-1 and N-2 are

week N-1 and N, as illustrated in Table 10, which shows an example of computation

of release over a time bucket of weeks, for the foregoing calculation of liability.

week N-2 | Week N-1 | Week N week N+ 1 | Week N+ 2
Period N release 120 110 110
Period N-1 100 100 130
release
Period N-2 | 100 90 80
release
TABLE 10

Computation of GrossREQT Delta in unit:

GrossREQT Delta in unit for each matching time bucket = GrossREQTrelease
period N for time bucket N - GrossREQTrelease period N-1 for time bucket N.

Aggregate the Delta GrossREQT for all matching time bucket and all release

period chosen for comparisons (Cum_Delta_GrossREQT).

If the Cum_Delta_GrossREQT is negative, set Historical liability in unit

absolute value of Cum_Delta_GrossREQT.

If the Cum_Delta_GrossREQT is positive, set Historical liability in unit

Z€r1o.
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Gros sSREQT_proxy_table. Denormalize the data by multiplying the GrossREQTproxy by the qty per.
Aggregate the denormalized GrossREQTproxy from current run date till Leadtime
(Agg_GrossREQTparent A: proxy till leadtime). Allocation % = Agg_GrossREQTparen fgeroxy till
leadtime / Sum of all associated Agg_GrossREQTparent A,B,C.... proxy till leadtime. Repeat the

allocation calculation f%ﬁﬂo‘ﬁ‘iﬁ%%%?&?ﬂﬂé%lﬂﬁf?ﬂ&%%%céi@@zi@{ foPRRHIALeR;kRl %91%}{?‘0” parts, the

Proxy Gross Requirement calculation will have to be repeated for all historical GrossREQT releases that
are needed to cgmpute the within lead-time cumulative delta. All GrossREQTproxy data needs to be
denormalized (multiply by qty per) before further calculation. For unique part, historical GrossSREQT
releases are extracted TotainImeidieir diablity alblelativmql Qenhjstetieoal GrossREQT releases are
retrieved in reverse chronological order, back dated to the start of the lead-time using current date as
reference. For examplé, DB lead: time Xvere. @80days ythew ogtrietherpravioys B0HIQys drth of
GrossREQT releases. Each of these releases contains GrossREQT information up to lead-time with
respect to the release #imPQfaritp IFor bat2ibledkes BIGIGssRECIT plian dgroap dIPBrda¥REQT into the
appropriate time bucket according to its ETA date. The time bucket can be in day, week or month. 84 30

March 2006 In @%F%@@?r&%ﬁéeg?’é%order, starting from current GrossREQT releases or plan, compute

the delta of current versus tk@)e immediate preyiQus GrossREQT plan. As the amount of information varies
for each GrossREQT p?é{ha% CHUYAR 8‘?%@&%% gt Agg—&en}&—%w'

Total Justifiable liability in unit = { Historical Liabilityparent A + Target OH
QTYparent A + Agg_GrossREQT parent A proxy till leadtime } + { Historical
Liabilityparent B + Target OH QTYparent B + Agg_GrossREQT parent B proxy till
leadtime } + { Historical Liabilityparent C + Target OH QTYparent C +
Agg GrossREQT parent C proxy till leadtime } +... all associated parents.

Total Unjustifiable liability in unit = Total liability — Total Justifiable liability
in unit.

Total Unjustifiable liability is zero if Total liability < Total Justifiable liability.

Total Effective Liability in unit = Total liability or Total Justifiable Liability ,
dependent on the user setting. OEM user may set Total Effective Liability as the
lower value of Total liability or Total Justifiable liability. EMS user may set Total
Effective Liability as the Total liability.

Projected Obsolescence = Total liability — Agg_GrossREQTEOL.

Where Agg_GrossREQTEOL is the aggregate GrossREQT until End of Life.

Apportioning Mechanism for Common Parts

The objective is to segregate the various liability component by parent.

Apportioned Total Liability parent A,B,C.. = Allocation %parent A,B,C.. x
Total Liability.
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lead-time window, only the matching time bucket of the compared plans are calculated. Ignore the
computation if there were no matching time bucket. The example illustrates a rolling lead-time window of
3 weeks. The matching time buckets for GrossREQT released during period j and N+ gke week N and
N+I. The matching time buckets for GrossREQT released during period N-l and N-2 are week N- | and

N, as illustrated in Tabig, L0, high,shows a0 examele of Q@H\%ﬂtaﬂg&dﬂ{% &lSaRE QUL Adime bucket of

weeks, for the foregoing calculation of liability. week N - 2Week N- IWeek Nweek N + IWeek N+ 2 Period
N releasel2 ()1 334 Period N-1 100100130 release Period N-2 10090so release TABLE 10
Computation of GrossREQT Delta in unit: GrossREQT Delta in unit for each matching time bucket =
GrossREQTrelease peiidididbiforitiviapickerdys arogsRE6Y Treleaseagerine N4t fontisagybucket N.
Aggregate the Delta GrossREQT for all matching time bucket and all release period chosen for
comparisons (Cappdd@htadsrossREQT). If the Cum-Delta-GrossREQT is negative, set Historical liability in
unit = absolute value of Cum-Delta-GrossREQT. If the Cum-Delta-GrossREQT is positive, set Historical
liability in unit = zero. 85PBOrNpaesh Ropstifiable liability (applicable only if value > 0) =

Apportioned Total Liability — Justifiable Liability.

Apportioned Effective Liability = Apportioned Total liability for EMS user;
lower value of Apportioned Total liability Or Justifiable Liability for OEM user.

Apportioning Projected Obsolescence

If Total Justifiable Liability is more than Total Projected Obsolescence, then
the Apportioned Projected Obsolescence parent N = { Justifiable Liability parent N /
Total Justifiable Liability } x Total Projected Obsolescence.

If Total Justifiable Liability is Less than Total Projected Obsolescence, then
the Apportioned Projected Obsolescence parent N = Justifiable Liability parent N +
(Projected Obsolescence — Total Justifiable Liability) x Allocation % parent N.

Check for Obsolescence Exposure by Parent part

This function generates obsolescence report of all Bill Of Materials (BOM)
parts associated with a specific parent. The function attributes ownership of excess or
obsolescence by considering leadtime and historical plan changes to unique and
common parts. Unique part possesses only one parent association. Common part has
more than one parent association.

Using the PARENT part number, this action retrieves the BOM, all the part
numbers associated with the BOM, lead-time of all BOM parts, Qty per of all BOM
parts, other parent parts with association to any of the BOM parts, standard cost (Std
Cost) of all BOM parts, OH QTY of all BOM parts, Open POs of all BOM parts,
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For common parts, the liability has to be calculated for every associated parent parts. Total, Justifiable &
Unjustifiable liability Computation If DOS is more than X (e.g. 240 one year worth), then set Target OH
Qty = 0. If DOS is less than 240, then use Target OH Qty derived from last §6qa§fg§%56elease data.
Total liability in unit = OH Qty + Agg_Open_PO_Qty. Total Justifiable liability in unit = { Historical

Liabilityparent A Targes Okt 8 BOMENATAL GRS SREQT BRISRiAYPTRNK filigadtme } + { Historical

Liabilityparent B + Target OH QTYparent B + Agg_GroSsREQT parent B proxy till leadtime } + { Historical

Liabilityparent CqtchriidetOEhGAMEpasent tritudBonepragsREQT parent C proxy till leadtime } +... all
associated parents. Total Unjustifiable liability in unit = Total liability - Total Justifiable liability in unit. Total

Unjustifiable liability is zasappioatal ety dctaialnilistifiaphe: liabiliy ongotag toiertive, kiabiity in unit =
Total liability or Total Justifiable Liability , dependent on the user setting. OEM user may set Total
Effective Liabilityeasithmeinvbeyaal ueadftinataloliadiliBObr-chothlidustifitble lizhilitgrEM $eysed may set Total
Effective Liability as the Total liability. Projected Obsolescence = Total liability - Agg_GrossREQTEOL.
Where Agg_Grossfiaa Hix fimeheraydFdbeienaries SREQMnuti abinefthofé or papisdtiensizig Mechanism for
Common Parts The objective is to segregate the various liability component arent. Apportioned Total

val . 1t h
Liabilty parent ASSEIEE ANGHRIBHT SA-RERS A% PoRALIABIR 46 0 WAYRH b
All full computation or partial Update for COMMON parts will require

information from the parent proxy table to apportion liability and obsolescence.

Figures 9(a) and 9(b) illustrate ongoing and end of life (EOL) obsolescence
computation according to the present invention. At step S220 of Figure 9(a), part
information is generated, and a full computation is performed at step S221, as
described below. At step S222, a delete operation is performed for mark tabulation
(i.e., TL, Just Liab, PO ref#, Agg_GR).

Steps S220 and S221 of Figure 9(b) are substantially similar to that of Figure
9(a), and the description is not repeated here. However, after step S220, at step S223,
a determination is made as to whether the part information is in the Mark table. If the
part information is in the Mark table, then a partial update is performed at step S225,
and the full update function is performed for mark tabulation (i.e., TL, Just Liab, PO
ref#, Agg_GR) at step S226. If the part information is not in the Mark table, then a
full computation is performed as described above with respect to step S221.

Process Flow of Ongoing and EOL condition

Part is categorized as satisfying the ongoing condition if the aggregate
GrossREQT between lead-time and 90 days beyond lead-time is zero. Otherwise, the

part is categorized as EOL condition.
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The Allocation % parent A,B,C.. is derived according to the allocation module. Justifiable liability is
always calculated by parent basis. l.e., it is already apportioned. Apportioned Unjustifiable liability
(applicable only if value > 0) _ Apportioned Total Liability - Justifiable Liabili%mg)rgﬁt%q%d Effective
Liability = Apportioned Total liability for EMS user; lower value of Apportioned Total liability Or Justifiable

Liability for OEM user. -HpROHORNGRIBIeqiH l%?'%ﬁ?ﬁﬂ{%%d&gf@ JEIiabIe Liabii|s more than

Total Projected Obsolescence, then the Apportioned Projected Obsolescence parent N = { Justifiable
Liability parent N Otk idtasitfiabisikipbilityr o b ARbRRIEAEAEIRGIGRE NG s T oAl JyRfifiable Liability
is Less than Total Projected Obsolescence, then the Apportioned Projected Obsolescence parent N =
Justifiable Liabiligrparent N + (Projected Obsolescence - Total Justifiable Liability) x Allocation % parent
N. Check for Obsolescence Exposure by Parent part This function generates obsolescence report of all
Bill Of Materials (BOMYqpartsassogiated twithvétls pesifiboparenittds e thenetadn tabtteibastesevanership of
excess or obsolescence by considering leadtime and historical plan changes to unigue and common
parts. Unique pditlessspeatsnonly siespabesieisacdizidrbleeraimompart has more than one parent
association. Using the PARENT part number, this action retrieves the BOM, all the Eart numbers

associated with the BOW, $8ddAinsenditiap B’éh/F?fQFf&, i e dt ABEN VHaRPBIRErRRENt parts with
association to any ﬁ?‘f ﬁb@&\%M (ﬂpﬂ%ﬂ% s@&ard é:iQSt Sitt O&gg(t:)ops%lll t%gMaPl?tratl%le?e'fclti E'll;g(aof all BOM
parts, Open POS of &l party, 87 SRRSO

full computation.

Full Computation for Common and Unique Parts

The computational process is similar to the previous action called Part
Obsolescence Report.

Partial Update for Common and Unique Parts

Partial Update is invoked if the part remains in the EOL condition during the
second or subsequent invocation of the parent obsolescence check. All data derived
from the first run is suffixed as initial. When the time of generation to EOL matches
the lead-time, the condition is called Mark. In the following paragraphs, the parent
under evaluation is referred as parent A.

Retrieve the initial and current On Hand (OHcurrent & OHinitial), the initial
and current Opened PO QTY & ETA, the initial and current gross requirement up to
lead-time (GrossREQTinital to LT & GrossREQTcurrent to LT).

Compute the initial and current aggregate open  POs
(Agg_Open_PO_Qtyinitial and

Agg_Open_PO_Qtycurrent respectively).

If there are no new POs, then compute Total Liabilitycurrent = OHcurrent +
Agg_open_PO_QTYcurrent
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GrossREQT of all BOM parts and previously released GrossREQT plan (back dated according to
leadtime) for all unigue BOM Parts. The approach is first to determine if the part is in an
ongoing-condition, with a requirement beyond lead-time, or an EOL-condition wjth Ao ggguirement
beyond lead-time. The function will then invoke full computational method or partial update depending

on whether there are apy 6xiSting;[eQICIS I 1B EREQTHIGEMRA T aRlE AL il cosnputation or partial

Update for COMMON parts will require information from the parent proxy table to apportion liability and
obsolescence. Bgwrs9%a) pOdua) Wystrate ongoing and end of life (EOL) obsolescence computation
according to the present invention. At step S220 of Figure 9(a), part information is generated, and a full
computation is perfornecdhatesigpnsr 20 aproasarbaticalmm ApstapnhiiZdoscsetatepppasation is
performed for mark tabulation (i.e., TL, Just Liab, PO ref#, Agg-GR). Steps S220 and S221 of Figure 9(b)
are substantiallytisiniidBewonthav oficgenreoAfe) obsidetivende sepiptiotilistaicid@peated beredetbwever, after
step S220, at step S223, a determination is made as to whether the part information is in the Mark table.
If the part infornieidisiem HeMari-tibte Thvesy opahial daisge s wdifmnélatesienaddats  and the full
update function is performed for mark tabulation (i.e., TL, Just Liab, PO ref#, Agg_GR) at step S226. If
the part informaff¥niehét 1ALH8 Mk &ibe, then a full computation is performed as described above with
respect to step S221. Process Flow of Ongoing and EQL condition Part is categorized as satisfying the
ongoing condition if thd %@@é’gﬁée EPSggﬁ%EﬁgﬁlB&W éhead-time and 90 days beyond lead-time is zero.

Othernise, the part s g8igaRried as. Ol candlion S0 MALE"RRRP (GRFSHR Merk bl
(tbl-parent-obs-thresho d) for data &n Totallia |ﬁty,
parentA: initial), the previously calculated apportioned aggregate initial GrossREQT
(Agg_GRparentA:initial) and the current apportioned GrossREQT (GrossREQT
parentA:current).

The current apportioned GrossREQT (GrossREQT parentA:current) is derived
by denormalizing data from the parent A proxy Table (i.e., multiply the GrossREQT
parentA from the proxy table by the qty per of the part in question). After that,
aggregate the current apportioned GrossREQT (Agg_GR parentA:current).

Compute the Agg_Delta_GrossREQT parentA: initial vs current = Agg_GR
parentA: initial (initial to current LT) - Agg GR parentA: current (initial to current
LT) (both Agg_GR values contain GrossREQT information over a fixed and
matching period starting from initial run date and ending on lead-time based on
current run date)

Compute the current apportioned Total liability (TL ParentA: current) = TL
parentA:initial — (Agg_GRparentA:initial — Agg GRparentA:current) +
Agg Delta_GrossREQT parentA: initial vs current

Where  consumption is defined as  Agg GRparent:A:initial —

Agg GRparentA:current + Agg_Delta_GrossREQT initial vs current
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Total Justifiable Liability, Aggregate GrossREQT, PO reference numbers, QTY and ETA. For an ongoing
condition with or without records in the Mark table, activate a full computation and refresh the data in
Mark table every run. For an EOL condition with records in the Mark table, actiygig,&,PRig! update of the
Mark records. For EOL condition without records in the Mark table, activate a full computation. Full

Computation for Commapand hHNigHERALS hRGIGIBRUIAISHRRIRGES TS SiFMlieK 1 [g previous action

called Part Obsolescence Report. Partial Update for'Common and Unique Parts Partial Update is

invoked if the part remaifiginthenE Qbgepncitien dHERg thejesea0 0B RIsHlReAUeN RYagation of the parent
obsolescence check. All data derived from the first run is suffixed as initial. When the time of generation
to EOL matchesciihengadHimesite aondition ¢g GilgddMankclndhe following paragraphs, the parent

under evaluation is referred as parent A. Retrieve the initial and current On Hand (OHcurrent & Offinitial),
the initial and current Ogenled: P WQDYw& &iTPyr¢hesibitiblland current gross requirement up to lead-time
(Gros sREQTinital to LT & Gros sREQTcuffent to LT). Compute the initial and current aggregate open
POS (Agg-Open-PO-Mianita e Agignadhentrddieusiaited e paialyn dnereoasantd new POs, then
compute Total Liabilitycurrent = OHcurrent + Agg-open-PO-QTY cuffent 89 30 March 2006 If Total
Liabilitycurrent PEPHSEREER Bffent to LT, then set current Projected

Compute the current Total liability (TL current) = (OH +
Agg_open_PO_QTY) current

Compute the Other Parents’ initial Total Liability (TL other: initial) = TL
initial - TLparentA:initial

Compute the Other Parents current Total Liability (TL other: current) = TL
current - TLparentA :current

Compute the Other Parents’ aggregate GrossREQT within leadtime
(Agg_GRother: current to LT ) = Agg_GR current to LT - Agg_GRparentA: current
to LT

Compute Other Parents’ current Target OH (Target OH other: current) =
(Agg_GRother:current to LT /LT in days) x Target DOS

If TL other: current > (Agg_GRother: current to LT + Target OH
other:current), then set Draw down = 0

If TL other: current < (Agg_GRother: current to LT + Target OH
other:current), then

Draw down = Agg_GRother: current to LT + Target OH other: current - TL
other: current

If Draw down > PO parentA: initial , then set Projected Obsolescence current
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Obsolescence POcurrent = 0 If there are new POs, proceed to the parent apportioning process and
publish the following notification to the obsolescence report: "Total liability has exceeded requirement up
to lead-time. The system has detected new PO(s). Please re-validate the negg g, laingggrew PO(s)."
Partial Update Process for Common Parts Retrieve the previously calculated apportioned initial Total

liability (TL parentA: ingal) g, preyigusisalcaled ARperiensd AgarReate HilalGIasSREQT
(Agg_GRparentA:initial) and the Current apportioned GrossREQT (GrossREQT parentA: current). The

current apportioned GregsREQI(CrassREQURRRNtAGUrrent) is derived by denormalizing data from the
parent A proxy Table (i.e., multiply the GrossREQT parentA from the proxy table by the qty per of the

part in question). After Reaievag@iegaieidheTowrenisEpportinn emitoSakfzEed (AngolescepasentA:current).
Compute the Agg_Delta_GrossREQT parentA: initial vs current = Agg_GR parentA: initial (initial to
current LT) - Ag&rGREQEntAl diMle ot (18itiabrithc(wignbe ke (ot AghoBR . vhku€sont&im GrossREQT
information over a fixed and matching period starting from initial run date and ending on lead-time based
on current run daey ashis teusat Qneaed BPEdFoned Total liability (TL ParentA: current) = TL

parentA:initial - (Agg_GRparentA:initial - Agg GRparentA:current) + Agg_Delta GrossREQT parentA:
initial vs current Wheré-@Si&imptishliabilés AYY=ERLArE [ EEHita eGP RPalMA current +

Agg_Delta_GrossREQT initial vs current 90 30 March 2006 Retrieve the apportioned Initial Projected
Obsolescence (PB"ParentA: initial)

Calculate current Projected Obsolescence (POcurrent) = Total liability current
-Agg_GRecurrent to EOL (the term is same as Agg_GrossREQTwithin LT)

Set current Effective Liability = the lower of TL current or Justifiable liability
initial

List the Exposure report, Exposure Report by Parent Part

Measure External Market Indicators

Search and consolidate relevant market information such as the Purchasing
manager Index, Inventory Index, Industry growth projection, Spot Market price
movement of specific components (e.g. DRAM) and Lead-time of selected
components.

These external Market indicators are incorporated in the system manually (via
user interface) or automatically (translating fixed format messages into data).

The selected data are transformed into a quantitative scale that is indicative of
the market condition; insufficient or excessive supply of semi-conductor, growing or
shrinking demand etc.

The quantitative scale can be used in the categorization or action trigger
process to further qualify the risk associated with assurance of supply.

Actions are unique to Cost Management
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Compute the apportioned current Projected Obsolescence (PO parentA: current) = TLparentA:current -
Agg_GR parentA:current Calculate Draw Down on Parent's Liability Draw Down is defined as the liability
attributed to parent A being consumed by other parent parts. Compute the C%Uﬁgr&g%b%ability (TL
current) = (OH + Agg_open_PO_QTY) current Compute the Other Parents' initial Total Liability (TL other:

initial) = TL initial - TLggteni4-ioitig! ﬁ.}g{gﬁ)&gg’ the Qiher gﬁl&l@tﬁlgyrﬁgrgntggghé&;péﬁ%g& other: current)

=TL current - TLparentA :current Compute the Other Parents' aggregate GrossREQT within leadtime
(Agg_GRother: gWirent tinfih 1héag_GR current to LT - Agg_GRparentA: current to LT Compute Other
Parents' current Target OH (Target OH other: current) _ (Agg_GRother:current to LT / LT in days) x
Target DOS If TL othefisun@nRzdiidgon OReihatitesrrent to LT + Target OH other: current), then set
Draw down = 0 If TL other: current < (Agg_GRother: current to LT + Target OH other: current), then Draw
down = Agg_GRother:Igsrteaptochiad (et datdddd atipert cunigmtcaididgten desoeing Ordew down > PO
parentA: initial , then set Projected Obsolescence current = 0 91 30 March 2006 Else, set Projected
Obsolescence cofdpgnim ipareeregnManthbrBwdesersost (AMP).

Reconfirm Price With Vendor

Using part number and vendor ID as reference, retrieve Vendor user account
ID, Vendor user email addresses, currency, document type ( PO, CO or Inv ), the
corresponding document ID and the Unit Price.

Create the reconfirmation message listing the Unit price from the transaction
document and the ERP system.

Inform Vendor of Historical Events

Using Part Number and vendor ID as reference, retrieve the Vendor user
account ID,

Vendor email addresses, Part History.

Send the Message containing Part Number and Historical occurrence ( date
and nature of problems ) to the vendor.

Request Acknowledgement of Issue.

Recommend Target Pricing

Using Part Number and Vendor ID as reference, retrieve the Cost reduction
targets, currency and Unit Price ( or alternately the standard cost ), and the vendor
composite risk index if available.

If Reduction Target for indicated period is available, set target Price for period
N = UP * ( 100% - Reduction %). Repeat the procedure until all periods has been
completed
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Partial Update Process for Unique Parts Retrieve the initial Total liability, the initial Projected
Obsolescence, GrossREQT until EOL or 12 months (whichever period is shorter), the Current On Hand
and the Current Opened PO QTY Calculate Total liability (TLcurrent) = OH Qty, gIrant 4o,
Agg_Open_PO_Qty current Calculate current Projected Obsolescence (POcurrent) = Total liability current

-Agg_GRourrent o EQkiiie (i3 38 a%,8004GIORMRRRIMINID LD Sehewsseny ifective Liabilty =

the lower of TL current or Justifiable Ilablllty initial List the Exposure report, Exposure Report by Parent

Part Measure ExiginraliManksiingisatolis Sear R &rdsongglidate relevant market information such as the
Purchasing manager Index, Inventory Index, Industry growth projection, Spot Market price movement of

specific components (eghlRiRAMEand tead dime/afagaleeted components. These external Market
indicators are incorporated in the system manually (via user interface) or automatically (translating fixed
format messages into datahridrke Bedested data are transformed into a quantitative scale that is indicative
of the market condition; insufficient or excessive supply of semi-conductor, growing or shrinking demand
etc. The quantitative séiiagdarbNugbarigthefeansgorzaton A Hetiavatiggel eproeds téhfurther qualify
the risk associated with assurance of supply. Actions are unique to Cost Management 92 30 March 2006

This list is on ilUEXFEEIRIURY BEFRMARO RS aVe BRFEAINEd By EeYornd Unit prices that

correspond to each Vendor ID and the vendor composite risk index if available. The
qualified vendors are approved for purchases.

Benchmark the Unit Price of different vendors and publish the result to the
buyer. Compute the average unit price based on a predefined historical or future
period.

Consolidate Purchasing

Using Vendor ID as reference, retrieve all part numbers associated with the
vendor ID, currency, unit price, predefined X forward looking months worth of
GrossREQT for each identified part number to facilitate GrossREQTave calculation,
and the vendor composite risk index if available.

List all identified Part Numbers with the corresponding business allocation
percentage.

Compute the estimated Total monthly purchase dollar for each identified part
number regardless of business allocation. Aggregate the Total monthly purchase
dollar for all the identified parts (Agg_Total_Pur$_All).

For each identified part number, compute the estimated monthly purchase
dollar attributed to the reference vendor ID. Aggregate the all the attributed to

reference vendor’s monthly purchase dollars (Agg_Total_Pur$_Vendor).
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ordinary skill in the art. List Cost Reduction Opportunities List the potential Cost Reduction part number
candidates in descending order of magnitude in Average Monthly Purchase cost (AMP). Reconfirm Price
With Vendor Using part number and vendor ID as reference, retrieve Vendor ysgf.ageosy 1D, Vendor
user email addresses, currency, document type ( PO, CO or Inv), the corresponding document ID and

the Unit Price. Create fag; segonfirpatiqn message isting thaddnit prics fremdhe frapsaction document

and the ERP system. Inform Vendor of Historical Events Using Part Number and vendor ID as reference,

retrieve the Vendgk usgh aeaQUALIIDa Menden amail edgligsses, Part History. Send the Message
containing Part Number and Historical occurrence ( date and nature of problems ) to the vendor. Request

Acknowledgement of |$sbashRecominestblaigat ricaglidiag QeithiN whebardander ID as reference,
retrieve the Cost reduction targets, currency and Unit Price ( or alternately the standard cost ), and the
vendor composite riskBO§@XRIFQvalldi)B. BXREUSHIS Target for indicated period is available, set target
Price for period N = UP * ( 100% - Reduction %). Repeat the procedure until all periods has been
completed 93 30 MarcRRoEstiOmhstarEel vogpite MighgeBuitessiee diffdpet etdunarttle Cost Table.

Without the connection to any B2B, the recommendation will be published to the user
in the action detail screen.

Using Part Number and Vendor ID as reference, retrieve the part number,
Specifications and the average monthly GrossREQT.

Post the request to buy in a predefined B2B portal in an integrated
environment, otherwise, publish the purchase request to the user (buyer).

The response agent focuses on improving the flexibility and responsiveness of
the backend supply chain. The key performance indicators are leadtime and message
response time. Leadtime is defined as the time lapse between order activation and
good delivery (or estimated Time of Arrival, i.e., ETA). The design will cater for
additional responses parameters in the future releases.

Additional detail of the management of quality issues is described in greater
detail herein.

Figure 10 illustrates the response action tree. At step S314, categorization is
completed. Then, a record update step occurs at S315, to update the databases 10, 11.
From the updated record information, an exception report that documents the
exception and can be used to indicate responsiveness of the overall procurement
process is generated at step S316.

Simultaneously with step S315, in step S317, response and alert trigger rules
are activated, as described above with respect to the action module 4 and the auto
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Publish the information in the Cost Reduction Table. Publish the results to the buyer/manager.
Benchmark Prices Using Part Number as reference, retrieve all the qualified Vendor IDs, the
corresponding account ID and email information, Currency and Unit prices thaf, corrgasppgd to each
Vendor ID and the vendor composite risk index if available. The qualified vendors are approved for

purchases. Be”‘%ﬁgg@kaﬂ'aﬁagé?”é?fl&ﬁ&fﬂéﬁe@%}’%ﬁéﬂ%@i&?%&iﬁi&h&}%eJ&M&H} thif Ayyer. Compute

the average unit price based on a predefined historical or future period. Consolidate Purchasing Using

Vendor ID as refgjensreratiiens al Rattnumbeisisssapaedryith thaphendemntl lsuweney, unit price,
predefined X forward looking months worth of GrossREQT for each identified part number to facilitate

GrossREQTave laalettlatianleanthib ecenioregmenasientiskstop 83 ig avaidibie. dkisipibidantified Part
Numbers with the corresponding business allocation percentage. Compute the estimated Total monthly
purchase dollar fogleableilartified Patt, minberae§ardiess ofebusiress: allceationthAggndgate the Total
monthly purchase dollar for all the identified parts (Agg-Total-Pur$.All). For each identified part number,
compute the estifhatdddisantlgly huecisarenseoiiar antibiicdd adtiedrestrgmaiveaadermerygregate the all
the attributed to reference vendor's monthly purchase dollars (Aggffotal-Pur$_~Vendor). 94 30 March
2006 Estimate (HERO SUATHRAHRICEAEN WiHHASR dalars = Agg, Total, Purs, All-

Agg—TOtal—Pur$—vend£rstep S319, response and alert acceptance rules are applied, and at step S320,
it is determined whether the acceptance rules have been passed (e.g., whether the
exception event has been solved by the IPA). If acceptance has occurred, then the
record is updated or deleted in step S321, and step S316 is performed as described
above.

However, if acceptance has not occurred and the exception event has still not
been solved (e.g., there is still a responsiveness problem), then at step S323, the
response and alert trigger rules are applied again by the action manager 4 and the auto
trigger manager 5. Additional corrective actions are performed simultaneously at
steps S324a-S324d. For example, but not by way of limitation, S324a may include
sending an inquiry to an approved vendor, step S324b may include searching an
approved vendor list (AVL) for an alternate supply, step S324c may include
escalating attention at the vendor end, and/or step S324d may include assessing a risk
profile of the vendor.

Once those actions have been completed, at step S326, response and alert
acceptance rules are applied as described with respect to Figures 2, 3(a) and 3(b) and
above, and at step S327, it is determined whether the actions have resulted in a
passing acceptance. If there is acceptance, then steps S321 and S316 are performed in
a manner substantially similar to that described above. Additionally, at step S322, a
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Publish the total available unallocated purchase dollars to the buyer/manager. POST RFQ AT B2B
EXCHANGES This action requires integration with a Business to Business (B2B) portal. Without the
connection to any B2B, the recommendation will be published to the user in the\actipn detail screen.
Using Part Number and Vendor ID as reference, retrieve the part number, Specifications and the average

monthly GrossREQLT, F08! the requeshioluy: i apiedeingd.RAB.amial anlogiaigd,environment,

otherwise, publish the purchase request to the user (buyer). The response agent focuses on improving

the flexibility and fegpaiisivenass Akt backene sy shatediia keyRariaepenes indicators are
leadtime and message response time. Leadtime is defined as the time lapse between order activation
and good delivery (or gstimaietdohimer afteperigak4eS3BAANId hedesign will.catakiigr @dditional responses
parameters in the future releases. Additional detail of the management of quality issues is described in
greater detail hereaptdrigurestt Quilkugira3es, therespepse3astite teeponit stehaBBldiggatagerization is
completed. Then, a record update step occurs at 5315, to update the databases 10, 11. From the
updated record iforarditansafiseleced tioh depoiicthix godantsind thevaleeptiop aHd cdidie used to
indicate responsiveness of the overall procurement process is generated at step S316. Simultaneously

with step S315, i $RAEO8AAY spdnsek el Alert gy TS e a firatedndy feRGitdd above with

respect to the action module 4 anqtthe auto 95 i}? March 2006 trigger manager 5. A]}@)r step S317, the
action modules &Pe*a¢tVAEE RRd ThEBORERIE SBiBHS ArE a}é’éﬁ%?&é‘g@ﬂg&&“g% *“*Bor example, but

not by way of steps S321 and S316 are performed in a manner substantially similar to that described

above.

Overall Process Logic

The Response is triggered by a change in the extracted external databases,
responses from users or predefine event such as expiry of action or a time base
periodic batch processing. This function track and evaluate the response time stamp,
contents of response, and the target leadtime versus the actual leadtime. Leadtime is
defined as the time between PO Activation and actual good delivery.

Generic Inputs

The generic inputs are provided below in Table 12. Further, the description

below follows the foregoing description of Figures 2, 3(a) and 3(b).

1 Part Number

2 Part Description

3 PO Number

4 PO line Number

5 PO Quantity

6 PO Expected Time of Arrival
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limitation, a lead time reduction request is sent in step S318a, leadtime exceptions are highlighted at step

S318b, and in step S318c, an alert message is sent to the vendor (e.g.,

indicating a late response or a

mismatch, and requesting action and/or reply). Steps S318a-S318c are perf w%&{%@neously A
step S319, response and alert acceptance rules are applled and at step S320, itis determined whether

the acceptance
If acceptance h
performed as d
still not been s

olved (e g.,

een solved by the IPA).
nd step S316 is
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manager 5. Additional
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searching an

~

g

a may inly
pproved ve

Ide sendikgbameidgdiPptQuintapproved vendor, step S3
endor list (AVL) for an alternate supply, step S324c may|

?4b may include
include escalating

attention at the
those actions h

vendorldnd
ave been ¢

1, and/oAstepw3aR4d Paakxipaludelassesgingval risk prof
ompleted, at step S326, response and alert acceptance

le of the vendor. Once
> rules are applied as

described with
the actions haVv
performed in &
March 2006 tin

respectd |
resul

mannetsy
e trmm:-r

Figures 2¢Blayadged®) dnde above, and at step S327, i
n in i f there i hen
bstantidiygsinkitadtémmat described above. Additionally,

nay result in the trlnnprlnn of additional actions, such as

L is determined whether
eps S321 and S316 are
at step S322, a 96 30
an internal escalation

response at ste

p S3251%r

creatloN iR I&ceptlon report at step S316.

15 Vendor Name

16 Vendor Forecast Quantity

17 Vendor Forecast ETA

18 Forecast Tame stamp

19 Acknowledged Vendor Forecast Quantity
20 Acknowledged Vendor Forecast ETA

21 Acknowledged Forecast Time stamp

22 Change Order (CO) Number

23 CO Quantity

24 CO Expected Time of Arrival

25 CO Time Stamp

26 CO Unit Price

27 Acknowledged CO Quantity

28 Acknowledged CO Expected Time of Arrival
29 Acknowledged CO Time Stamp

30 Acknowledged CO Unit Price
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If the actions of steps S324a-S324d did not result in a passing of the acceptance tests at step S327, then
at step S328, the response and alert trigger rules are applied, as disclosed and discussed in greater
detail above (e.g., step S323). Then, an appropriate action is taken at step SEZR.s4ch g adding a new
vendor to the AVL so as to overcome the response problem associated with the current vendor. Then,

.

steps S321 ang-S316 gke

Process Logic

from users or predefing £V
function track and evaluats
versus the actual leadtyme
delivery. Generic Inputs T

below follows t
Number 4PQO li

Stamp 8PO Unit Price 3P(

The Respo

nse is triggered by a change in t

erforn : éiqﬂés‘?#ﬂf‘@ﬂgfaﬁgy?tﬁﬁgﬂﬂn%iE‘t'eﬁ‘ffb tothatdescribed above. Overall
e extracted external databases, responses

ent SucR s & RiY-aacyemekadpe base periodic ba

ch processing. This

> the response time stamp, contents of response, and the target leadtime

. Leadtigng jsindeitned @Nihedmaeetween PO Activatign and actual good
ne generic inputs are provided below in Table 12. Further, the description

ne foreguin
ne Number

g descriptionefddigdreN amd(auapd 3(b). 1Part Number

2Part Description 3PO

5P0O Quantity 6PO Expected Time of Arrival 97 30 March 2006 7PO Time

D QuaniitydreteR@c:ference

36

Invoice’s QTY

37

Invoice’s Price

TABLE 12

Phase One : Event Categorization

The categorization manager 2 uses the inputs from the generic input table to

analyze the response situation of each part number. The Categorization analysis are

Responsiveness Evaluation and Lead-time Evaluation.

Responsiveness Evaluation

This

function monitors the responsiveness of suppliers.

Inputs

The sent and acknowledged message’s Time stamp and contents (QTY, ETA

and Price) are inputs.

Computations

All comparisons are between acknowledged and sent document’s quantity,

ETA and time stamp. The documents are PO, CO, Forecast and RFQ. The Invoice

document is only subjected to content validation. The following computations are

performed:

Eval

uate Instantaneous Performance

Time Stamp Comparison
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10Acknowledged PO Quantity 11Acknowledged PO Expected Time of Arrival 12Acknowledged PO Time
Stamp 13Target Lead-time 14Vendor ID 15Vendor Name 16Vendor Forecast Quantity 17Vendor
Forecast ETA 18Forecast Tame stamp 19Acknowledged Vendor Forecast Qugniily.40Hgknowledged
Vendor Forecast ETA 21Acknowledged Forecast Time stamp 22Change Order (CO) Number 23CO

Quantity 24CO Expecteg Timeof Altivel 28RR, 1189 AmR. 28GR YRl rigs 27 Asknpwledoed CO

Quantity 28Acknowledged CO Expected Time of Arrival 29Acknowledged CO Time Stamp

30Acknowledgedfunib P HEeudeh3 @ NI 2008 3Be QirshioTiRuelplionr GER&)tigagsstamp
32Acknowledged RFQ time stamp 33Shipping Notice (SN) time stamp 34Acknowledged SN time stamp

messages (TLAM) = timestamp of acknowledged message minus the timestamp of
message sent.

Contents Comparison is performed as follows:

Check if acknowledged Quantity is between a tolerance +/- X% of requested
quantity.

Check if acknowledged ETA is equal or Y days later than sent ETA.

Compute the Mean, Maximum and Minimum of all TLAM and TLUM within
a predefined time bucket. TLAM and TLUM are treated as one common population.

Evaluate cumulative performance is performed as follows. This computation
provides up-to-date results in predefined time bucket, monthly or quarterly. The user
will determine the maximum historical visibility of the computation.

Using the time bucket as reference, records the aggregate to date occurrences
of all Cat X incidents segregated by the Category grouping.

Aggregate the occurrences of all categories ( sum_all_instants_all_Cat ).

Calculate the Performance percentage for each Cat X = (sum_CatX_events)/
(sum_all_instants_all_Cat )

Output

The output is the response report within the processed database.

Lead-time Evaluation

Leadtime affects the flexibility and liability of a manufacturing business.
Shorter lead-time enable quicker response to changes, lower inventory commitment,
lower risk to eroding price trend and obsolescence.

Inputs
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35Invoice's PO reference 36Invoice's QTY 37Invoice's Price TABLE 12 Phase One : Event Categorization
The categorization manager 2 uses the inputs from the generic input table to analyze the response
situation of each part number. The Categorization analysis are Responsivenggs fvalugtign and
Lead-time Evaluation. Responsiveness Evaluation This function monitors the responsiveness of

suppliers. Inputs The sgatigRd acknewigdoed (essaghs JAME, SIMPE I KOMENLS (. ETA and

Price) are inputs. Computations All comparisons are between acknowledged and sent document's

quantity, ETA andiine stampw thesieeuments aie-BRs CRrameast AocRE&aldasnvoice document is
only subjected to content validation. The following computations are performed: Evaluate Instantaneous

Performance Time Starspgueitgarison 99 30 March 2006 Here, time lapse of unacknowledged
messages (TLUM) = time stamp of date of evaluation minus the timestamp of message sent, and Time
lapse of acknowledgedCongssathed fadikiMPrctirhestathprohdekneviledgadendssagieaninus the timestamp
of message sent. Contents Comparison is performed as follows:
This composite index amalgamates both lead-time and price to facilitate
segregation of long lead-time and expensive parts from the lesser components.
Sort the index list in descending order of magnitude. Assign the category
according to user’s predefined percentile. For example, categorize the highest 20% as
Cat 1, the next 30% as Cat 2 and so on. Within the sorted list, identifies part with
lead-time equal or above the attention needed threshold.
Actual versus Target Lead-time Comparison is performed as follows:
Lead-time may be broken into components such as Order lead-time, transit
lead-time, administrative lead-time and safety lead-time. The actual versus Target
function compares the aggregate of all lead-time sub-components. Target lead-time is
predefined by user, and is stored in the processed database.
Compute Actual Lead-time ( ALT ) = The first new ETA - issue date of the
same PO.
Compute the delta between Actual vs Target = TarLT (days) — ActLT (days).
Output

The output is the response report within the processed database.

The Response and Lead-time report within the processed database is shown in

Table 13.
1 Part Number
2 Unit Price
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Check if acknowledged Quantity is between a tolerance +/- X% of requested quantity. Check if
acknowledged ETA is equal or Y days later than sent ETA. Compute the Mean, Maximum and Minimum
of all TLAM and TLUM within a predefined time bucket. TLAM and TLUM arg;fygaied ssgne common
population. Evaluate cumulative performance is performed as follows. This computation provides

up-to-date resuttsinpredefir
historical visibility of the cor

red timlsr%gé&(‘lmlil%ghiy orquarterty.Thejuser will determine the maximum

nputation. Using thé time bucket as reference, records the aggregate to date

occurrences o

all categories ({sum-all-inst

all CatXincidents $egegaig & byxthe Category grouping. Aggregate the occurrences of

ants-all-Cat Calculate the Performance percentage for each Cat X =

(sum_CatX_events)/ (sumj

all-instaydgaaiii&at ) Output The output is the response report within the

processed datgbase. Lead-time Evaluation Leadtime affects the flexihility and liability of a manufacturing

business. Shorter leadstimg

2 enabl®euiakeA response to changes, lower inventory commitment, lower

risk to eroding price trend and obsolescence. Inputs 100 30 March 2006 The inputs are the unit Price,

PO time stamp

the processed database.

new PO ETA, the IDe&d-Time ftampthe ERP raw database and the Lead-time Target from

oMputations Compute the LeadtimePrice Index (LTP index Lead-time x Unit

Price. This composite $nde

x amaldaatrates both lead-time and price to|facilitate

9 Exception

10 Create date time

11 Delta Lead-time

12 LTP index

13 Mean

14 Maximum

15 Minimum

16 Performance Percentage for each Cat
17 Count for each Cat

TABLE 13

Categorization Logic

Categorize the exception events based on criteria listed in the Response report.

The primary

criteria should be indicative of the level of responsiveness in supply.

The categorization rules, hosted in the Rules and Logic Metadata unit 12, can be

based on more than one criteria. An example of the response categorization is listed

below in Tab

le 14.

Category 5 | Category 4 | Category 3 | Category 2 | Category 1

Timeliness

of | within 3 | 4to5days | within 3|4to5days |6 or more
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segregation of long lead-time and expensive parts from the lesser components. Sort the index list in
descending order of magnitude. Assign the category according to user's predefined percentile. For
example, categorize the highest 20% as Cat 1, the next 30% as Cat 2 and sq . \Withipshe sorted list,
identifies part with lead-time equal or above the attention needed threshold. Actual versus Target

Lead-time Con
Order lead-timg
Target functior
by user, and is
issue date of th
Olgtput The ou
report within th
2006 3Transac

%ﬂ‘&%lkﬂ&%ml' Igglglb foltows:—Lead-tir g ay beb
2, transit lead-time, administrative lead-time and safety lead-time.
' compares the aggregate of alLlead-time |sub-compor

e same PO. Comptite the delt¥Bekifeen
Iput is the response report within the proceér%e d
e processed database Is shown in Table [13. F

tion Type 4Transactigonkef # bDelta QTY

ért Number Unit
Qggg(ugeETA

okeninto (.,JHA%JIIEIIT.&: 3
The actual
ents. Target lead-time i
stored in the processed database. Compute Actual Lead-time ( ALT The first
Attual vs Tar§seasTar TRIEFRISA
tabase. The Response and
Price 101 3

such as
versus

s predefined
new ETA -
CtLT (days).
Lead-time
0 March

Contents Matching Matching Mismatched | Mismatched | No content

TABLE 14

The Lead-time categorization, as mentioned in the Lead-time Evaluation
section, is considered on a separate basis. The criteria used is percentile of
LeadtimePrice index.

Phase Two: Adaptive Execution

Overview

The second phase begins after event categorization. The session manager 3
will segregate the exceptions within the Response report into new or Work-in-
Progress events. After that, the action manager 4 uses the evaluated information to
extract the appropriate rules and logic to trigger corrective actions. The Rules and
Logic set is differentiated by exception category (situation) and commodity type.
Each deployment of actions for the categorized situations is tracked as cycle 1, 2, 3
and so on. The action cycle increases as additional actions are triggered in the event of
unfavorable response.

Situational Evaluations

The objectives of the trigger logic are to detect minor ad hoc cases of poor
responses and major trend of degrading responsiveness from a specific vendor. The
vendor’s responsiveness is a reflection of their priority assigned toward the buying

organization. The ‘impact period’ of the response test is typically mid term, not
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7Delta Time Stamp 8Category 9Exception 10Create date time 11Delta Lead-time 12LTP index 13Mean
14Maximum 15Minimum 16Performance Percentage for each Cat 17Count for each Cat TABLE 13
Categorization Logic Categorize the exception events based on criteria Iistedj'(? theRespgnse report.
The primary criteria should be indicative of the level of responsiveness in supply. The categorization

rules, hosted in {fig Ryles ang LRoiG Mejpdata: it 1£.5apibe Aased anmaredhangas aiteria. An

example of the response categorization is listed below in Table 14. Category 5Category 4Category

3Category 2Catggefid THMRINE s MWithiR Bdatm S.aayswithin 34de:b Tay $h.esN @R L0230 March 2006

Acknowledgementdaysdaysdays LateLate OnresponseOnresponseNo response time/earlytime/Early
responseresponsgd term commitment such as PO, FC and RFQ. Examples of the situational checks

are listed as follows:

Check #1: C or more response exceptions on record over the last D months
Check #2: current TLUM or TLAM exceeds the Maximum

Check #3: current TLAM or TLUM exceeds the Mean

Check #4: Delta TarLT — ActLT is negative

Check #2: Current TLUM or TLAM exceeds the Expiry Threshold
Check #3: DND more than DOS

Check #4: Shipping Performance <Y %

Check #5: Cumulative Forecast Delta % ( Cum_FC_Delta_% ) > 50%
Check #6: If Predefined Corrective Action Failed

Check #7: If Predefined Corrective Action Expired

Check #8: Delta LeadTime is negative

Check #9: If Part is a Standard Commodity

Corrective Action Execution

Once the action manager 4 has interpreted the evaluated results, specific
corrective actions will be activated. Interpretation logic is explained in the foregoing
Rules and Logic section. The potential but not exhaustive corrective actions are listed
below.

Send Response Alert message to vendor
Escalate Attention at Vendor End
Escalation to Vendor Management
Send Reminder Message

Send Enquiry to ‘Second Sourced’ Vendor
Assess Risk Profile of Vendor

Search AVL for Alternate Supply

Add New Vendor to the AVL

Initiate Lead-time Improvement

DOS Computation

Send Pull in Request

Reconfirm Forecast and PO

Highlight Leadtime Exceptions
Benchmark Lead-time

Send Lead-time Reduction Request

The session manager 3 screens and removes any duplicate actions that were

previously deployed for the same exception event.
104



ContentsMatchingMatchingMismatchedMismatchedNo content TABLE 14 The Lead-time categorization,

as mentioned in the Lead-time Evaluation section, is considered on a separate basis. The criteria used is
percentile of LeadtimePrice index. Phase Two: Adaptive Execution Overview,llje se6gh¢ phase begins

after event categorization. The session manager 3 will segregate the exceptions within the Response

report into new or Workri; Riegiessayaisa et ioal: ik AGHAR MANAAEH MRS oG fyaluated

information to extract the appropriate rules and logic to trigger corrective actions. The Rules and Logic

set is differentiatgghRy-8%¢ePHANCHL AP EaitdatiRnrRed cpmmediytype. Each deployment of actions
for the categorized situations is tracked as cycle 1, 2, 3 and so on. The action cycle increases as

additional actions are tAgge:ed iththeaevaeinthehapetavarablel¢esponseoditivatienaldovaluations The
objectives of the trigger logic are to detect minor ad hoc cases of poor responses and major trend of
degrading respopsilieinelss fliomier speciiippren tiband e ewenoiot s irespon Siie negssideatreftelction of their
priority assigned toward the buying organization. The ‘impact period' of the response test is typically mid
term, not 103 30aMaREds LOOB tirarrritdiateriashinfinec eueeloimeskhrdyste g gppies Thecadtién manager 4
performs selected additional evaluation on each categorized exception. This process deals with mid
term commitmeritYRFEEB AR e drrRisnipies Brthesibiational checks are listed as follows:

Check #1: C or more r%sponse exceptions on record oveJ thﬁ last D.months .
(6) part on automatic management mode, the autotrlgger manager 5 activates

all actions that has been accepted by the session manager 3.

Implication Evaluation on Action

The implication manager 6 will be triggered to check for compliance when
suppliers replied or when actions expired without a reply. The implication manager 6
performs (e.g., Absolute Assessment) checks on primary actions to determine if the
exception event had been resolved or otherwise. The Absolute Assessment ascertains
optimal availability of inventory (On Hand Quantity) within a predefined time
window, typically between a lower limit of zero unit and a predefined upper limit for
a predefined time period.

Both manually or automatically managed parts are subjected to the same
Absolute Assessment check. The generic methodology of performing the check is to
aggregate the effects of all acknowledged or accepted primary actions from suppliers.
The user may also assign preferences to supplier or action to establish priority. Two
typical examples of Absolute Assessment methodologies are First in First Out (FIFO)
and Weighted Acceptance (WA). Other prioritization methodologies may be

deployed to enable the Absolute Assessment check, as described below.
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Check #2: current TLUM or TLAM exceeds the Maximum Check #3: current TLAM or TLUM exceeds the
Mean Check #4: Delta TarLT - ActLT is negative Check #2: Current TLUM or TLAM exceeds the Expiry
Threshold Check #3: DND more than DOS Check #4: Shipping Performanc?ﬁ M2 gk #5:
Cumulative Forecast Delta % ( Cum_FC_Delta % ) > 50% Check #6: If Predefined Corrective Action

Failed Check #7: If Preﬁ%iﬁ?ﬂm%REE%&itV@Pflﬁ‘éigF‘Aﬁf_‘&’é[&%ﬂ%ﬁ%&&‘ﬁ%ﬁﬁ&?&H@ti'oﬁ?,qgégi‘&l&s%‘?gaﬂve Check

#9: If Part is a Standard Commaodity Corrective Action Execution Once the action manager 4 has
interpreted the eyaluatedar@siitinsReNitg, cRrpesiNg actignsiill be préivated daterpegtatian logic is
explained in the foregoing Rules and Logic section. The potential but not exhaustive corrective actions
are listed belowrigendaResponsechldd pressagedtonvendorosReEd@ate Attention at Vendor End Escalation
to Vendor Management Send Reminder Message Send Enquiry to “Second Sourced' Vendor Assess
Risk Profile of Vendor Sed¥etzitdd. foc#itarcate Bupply: Add NekwmddadigdtpthmenAVictimitiate Lead-time
Improvement DOS Computation Send Pull in Request

regardless of whether each action is 100% or partially accepted by supplier, are
aggregated according to a user defined preferential order. The evaluation will
commence if all primary actions have been acknowledged or when the expiry time
has lapsed. In the event of similar preference, the acceptance criteria will then resort

to FIFO mechanism.

Assessment of Secondary Actions

Secondary actions are not subjected to the Absolute Assessment check. Each
secondary action is judged on its own merit, i.e., it has to pass the acceptance criteria.
Assessment is triggered by a response or by the expired action time stamp.
Acceptance is defined as no deviations between the acknowledged and requested
QTY and ETA. Failing the acceptance test will trigger the next cycle corrective
action.

Closure Process Flow

The resolution manager 8 performs the tasks of sending acceptance message to
the vendor whose primary action has been selected and sending rejection note to the
vendor whose primary action has been terminated.

For manually controlled parts, the user is expected to decide on the options of
Hold, Accept or Terminate for every activated primary and secondary action. After
the user selects the option, the resolution manager 8 will complete the closure process.
The HOLD decision or any unselected actions will not invoke any action from the
resolution manager 8.
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Reconfirm Forecast and PO Highlight Leadtime Exceptions Benchmark Lead-time Send Lead-time
Reduction Request The session manager 3 screens and removes any duplicate actions that were
previously deployed for the same exception event. 104 30 March 2006 Nexts@\figges panager
determines if automatic or manual mode of exception management should be deployed for the affected

part number. For part qp fRanyal BranAdemeNnpas, the rromendabacyansate pyhished in the

decision support 13 and execution 14 frames. The user selects and activates corrective actions via the

Execution framerdds AeliXationequatesichsendingicactinn seQurRst messagesdaihe atpplier's user
mailbox 16. For part on automatic management mode, the autotrigger manager 5 activates all actions

that has been achgpirdibyd thersessinn Absslages Sedmplicatiandisaluation eogddtiotionfhithamplication
manager 6 will be triggered to check for compliance when suppliers replied or when actions expired
without a reply. Tdselimplisatidroonadiage raBaipdifoyms]{egicibsakde Aesessmetith chadoksson primary
actions to determine if the exception event had been resolved or otherwise. The Absolute Assessment
ascertains optimllcatsiadngypespiientsipion Hand Quantity) within a predefined time window, typically
between a lower limit of zero unit and a predefined upper limit for_a predefined time period. Both

manually or automaticaWehidRsgEaEcHEFtacrRsimieOfsd t5ltE SaEormpdonRerARdRE &iBAt check. The

generio methodology of perlarming e Sl 3 2 AIRIGURIG ISR ALl Gt pugued or accepted

primary actions fto
List for manual ERP’s system update.

The Computation to derive to-do-list is as follows. Changes to existing PO
quantity and ETA are factored with reference to the accepted change. Quantity for
each PO are adjusted to capture the accepted changes.

Unique Action Modules

This section only lists relevant unique corrective actions from the action
module, and is not all-inclusive.

Initiate Lead-time Improvement

Using part number, retrieve On QTY, standard cost and 12 month worth of
GrossREQT.

Use 3 or any number of future months to compute the average monthly
GrossREQT (GrossREQTave ).

Compute uncommitted 12 month aggregated GrossREQT
(Agg_12M_Uncommit_GrossREQT) = OH QTY + Aggregate of 12 months
GrossREQT — All open PO QTY.

If the Usage ratio of (Agg_12M_Uncommit_GrossREQT) / (GrossREQTave)
is more than Y or any number that signifies months worth of GrossREQT, then set the
part aside as lead-time reduction candidates.
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The user may also assign preferences to supplier or action to establish priority. Two typical examples of
Absolute Assessment methodologies are First in First Out (FIFO) and Weighted Acceptance (WA). Other
prioritization methodologies may be deployed to enable the Absolute Assessiagi chegleas described
below. 105 30 March 2006 1. First In First Out ( FIFO ): All acknowledged primary actions, regardless of

whether each action isg O, 05 PREAIY ACRERIRARY SUPRIE HIR AOAEIRIEH AR Jilk Gdnanner to
match the prevailing demand (GrossREQT). 2. Weighted Acceptance ( WA ) : All acknowledged primary

actions, regardigspQfiwhethesgash achasrig-A00% or partially accepted by supplier, are aggregated
according to a user defined preferential order. The evaluation will commence if all primary actions have

been acknowledged orBrhaimttie Rxpichitmer pas legsediltipthquavend ok simitals preferense, the
acceptance criteria will then resort to FIFO mechanism. Assessment of Secondary Actions Secondary
actions are not dtiyjecteunioeth pattb salutenksdesbrmantoeheck ldad¢hnseocomdaeytaoti@niiggiedged on its own
merit, i.e., it has to pass the acceptance criteria. Assessment is triggered by a response or by the expired
action time stamiplPREe@eRaNCe is defined as no deviations between the acknowledged and requested
QTY and ETA. Failing the acceptance test will trigger the next cycle corrective action. Closure Process
Flow The resolution m&#3§ef SupahofR2ShermpratisRending acceptance message to the vendor whose
primary action has been selected and sending rejection note to the vendor whose primary action has
been terminated. For r‘%ﬁ%ﬁ%&ntrolled parts, the user is expected to decide on the options of

GrossREQT is the aggregated unassigned forecast requirement

OH_QTY is the On Hand current inventory

Std Cost is the Normalized unit price for accounting purposes

QTYnextPO is the quantity to be delivered in the next PO

ETAnextPO is the expected date of next PO delivery

Computation

Calculate the three months forward looking monthly average GrossREQT :
GrossREQT3mthave = [ GrossREQT monthN + GrossREQTmonthN+1 +
GrossREQT monthN+2 ]/ 3

Retrieve the Target DOS from the Rules and Logic Metadata 12. Target DOS
is a manually defined management goal.

Compute the DOS and OH $ ( extended cost ) for every part number where
DOS = [OH/GrossREQTave] x ( 20 workdays ) and OH $ = Extended cost ( or
price) of part in question = unit price x OH quantity.

Compute the DOS % Delta as DOS % Delta = [(DOS — Target DOS)/Target
DOS ]x 100%.

Calculate Days to Next Delivery (DND) to assess the risk of shortage as DND

= ETAnextPO — Date of DOS computation
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Hold, Accept or Terminate for every activated primary and secondary action. After the user selects the
option, the resolution manager 8 will complete the closure process. The HOLD decision or any

unselected actions will not invoke any action from the resolution manager 8. 06;32;,Mggh 2006 In the
case of auto-managed parts, the autoclose manager 7 utilizes results from the Absolute Assessment to

decide. The autoclose RRFIR!IL AGERPERCHRRSHARA RHKAHISSY NP AsQluig Assessment. Al

other acknowledged actions that result in “out of bound' net availability will be terminated. The

termination incluglges «a)liowsiardin g-pReMRAADH BFIRAS-MRE SEDSregticaelipnskax® heen selected ,
information pertaining to the accepted action are either uploaded to the ERP system or transferred to the
To-Do- List for ncanssRHEERBIatEysiem apdasekdhbe CexpDasanctodderive dexdaelistis astfellows. Changes
to existing PO quantity and ETA are factored with reference to the accepted change. Quantity for each
PO are adjustedQ®%aptyreithenaccepted changes. Unique Action Modules This section only lists relevant
unique corrective actions from the action module, and is not all-inclusive. Initiate Lead-time Improvement
Using part number, retf&{@i®n QTY, standard cost and 12 month worth of GrossREQT. Use 3 or any
number of future months to compute the average monthly GrossREQT (GrossREQTave ). Compute

uncommitted 12 month!A§GrsJA s dhE FERoREESPO(AYE R IR PIRTESITThRIBHRSSEREQT) = OH QTY +

Aggr f 12 month
ggregate o ont 1%0830 Computation

The computation utilize aggregates GrossREQT of immediate next 30 days
instead of three month average to calculate the Day of Supply. The 30 days value is
referred to as DOS30, calculated as follows: DOS30 = [ OH QTYcurrent /
Agg GrossREQT next 30 days | x 20

The quality agent tracks material fallout, activate alert and replenishment
when a predetermined % of reject is reached. The rejects are referred to as Non
Conformance Materials ( NCM ).

Figure 11 illustrates the quality agent process flow. At step S361,
categorization is completed. Then, and a record update step occurs at S362, to update
the databases 10, 11, and indicate the presence of an exception. From the updated
record information, at step S363, an exception report is generated to document the
exception.

All events are then further processed to handle quality exception events. In
step S364, quality indicators and alert trigger rules are activated, as described above
with respect to the action module 4 and the auto trigger manager 5.

After step S364, the action modules are activated, and the corrective actions
are taken at steps S365a-S365b as described above. For example, but not by way of
limitation, an inquiry is sent to a ‘second sourced’ vendor at step S365a (as described
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GrossREQT - All open PO QTY. If the Usage ratio of (Agg_12M_Uncommit_GrossREQT) /

(GrossREQTave) is more than Y or any number that signifies months worth of GrossREQT, then set the
part aside as lead-time reduction candidates. 107 30 March 2006 To focus oglighjlityJgguction, the user
may multiply the Usage ratio with the respective standard cost to prioritize. Benchmark lead-time for part

with multiple qualifiad VaRAnrss a3dalonsHcfah&sieniza Ra. (RHAM @%1%1@5%%@% n of lead-time

component to facilitate improvement. Days of Supply (DOS) computation Detail Inputs GrossREQT is
the aggregated ypassignRee foetast ipariramentsibly Q ¥pisths-RRJUJANGGegRiNkapory Std Cost is

the Normalized unit price for accounting purposes QTYnextPO is the quantity to be delivered in the next
PO ETAnextPOsotheexpsciodidatafofmextinoldatimaty. Computation Calculate the three months
forward looking monthly average GrossREQT Gros sREQT3 mthave = | GrossREQT monthN + Gros
SREQTmonthN+ | + GrossRESIS Impraiitii #RlicA® R etdeNe thecdanget DOSAoapthel Ruléstand Logic
Metadata 12. Target DOS is a manually defined management goal. Compute the DOS and OH $ (
extended cost ) ﬁ@ﬂpeﬁé?g,piar'tsn@gwb@m%éybether the acceptance rules have been passed (e.g.,

whether the exception event has been resolved). If acceptance has occurred, then the
record is updated or deleted in step S366, and step S362 is performed as described
above.

However, if acceptance has not occurred and the exception event has still not
been solved (e.g., there is still a quality problem), then at step S370, the response and
alert trigger rules are applied again by the action manager 4 and the auto trigger
manager 5. Additional corrective actions are performed simultaneously at steps
S371a-S371b. For example, but not by way of limitation, S371la may include
escalating attention at the vendor end regarding the problem (e.g., email to supervisor
or officer), and step S371b may include assessing a risk profile of a vendor to
determine if they are too high of a quality risk.

Once those actions have been completed, at step S373, quality indicators and
alert acceptance rules are applied as described with respect to Figures 2, 3(a) and 3(b)
and above, and at step S374, it is determined whether the actions have resulted in a
passing acceptance. If there is acceptance, then steps S366 and S363 are performed in
a manner substantially similar to that described above. Additionally, at step S369, a
time trigger may result in the triggering of additional actions, such as an internal
escalation response at step S372, or creation of an exception report at step S363.

If the actions of steps S371a-S371b do not result in a passing of the acceptance
tests at step S374, then at step S375, the quality indicators and alert trigger rules are
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DOS = [OH/GrossREQTave] x ( 20 workdays ) and OH $ = Extended cost ( or price) of part in question =
unit price x OH quantity. Compute the DOS % Delta as DOS % Delta = [(DOS - Target DOS)/Target DOS
]x 100%. Calculate Days to Next Delivery (DND) to assess the risk of shortagg,ag.RNB T AnextPO -
Date of DOS computation 108 30 March 2006 If DND is less than DOS, then calculate NEXTDOS. (if

DND is less, the pext delivany i dp AR &RIERHINSHP R UBSIER NEXIRRR = HQHAQTYnextPO) /
GrossREQT3mthave | x 20 workdays (NEXTDOS includes the next délivery in the DOS computation)

Outputs The oufpptisihe ReEBANSE eI Withisbthe Pimcasseshdaiahan@ oY S3eHCaMputation The
computation utilize aggregates GrossREQT of immediate next 30 days instead of three month average to
calculate the Daydafnguppiy: didaQdaysAaralues iy agferredrtniag OSSO, foalgwaiad agpoylows: DOS30 =
[ OH QTYcurrent/ Agg_GrossREQT next 30 days ] x 20 The quality agent tracks material fallout, activate
alert and replenishimrer( 3vbipna padeterthingdMyqfrmbject isseaghédviihbaejeotstamdeferred to as Non
Conformance Materials (NCM ). Figure 11 illustrates the quality agent process flow. At step S361,
categorization isléempiatédl. T3 ahiléy dededtop datbalte pocotrardsene wpipthtthahe databases 10,

11, and indicate the presence of an exception. From the updated record information, at step S363, an
exception reportsfgpée%%épa%g@ 8qee rppgsl BCEBHBS, substantially similar to that described

above.

The generic inputs are shown in Table 15.

1 Part Number

2 Part Description

3 Controller ID

4 NCM reference Number

5 NCM QTY

6 Average Monthly GrossREQT

TABLE 15

Phase One : Event Categorization

The categorization manager 2 uses the inputs from Input Table to analyze the
cost situation of each part number.

Compute NCM %

Using Part Number as reference, retrieve the NCM quantity, DOS, OH QTY,
Average Monthly GrossREQT based on 3 months usage.

Compute the NCM as a percentage of DOS ( NCM% ) = ( QTYNCM / OH )
x 100%

The Quality report within the processed database 10 is as shown in Table 16.

111



All events are then further processed to handle quality exception events. In step S364, quality indicators
and alert trigger rules are activated, as described above with respect to the action module 4 and the auto
trigger manager 5. After step S364, the action modules are activated, and th%gq\ﬁraqgﬁi%(%ctions are

taken at steps S365a-S365b as described above. For example, but not by way of limitation, an inquiry is

FaValllaY

sent to a “seco
S365b, an alert

d SOurgeq
message

“vendop At RiERLe365a (as described 109 JC1 March 2006 herein), and in step
is sent to the vendor (e.g., indicating that du

e to quality problems in the current

supply, a repla

cement 35U

step S367, quality indicatg

ply 1S TRqUiFRAYipieRS S365a and S365b are performed simultaneously. At
prs and alert acceptance rules are applied, and at step S372, it is determined

whether the ac
If acceptance h
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as occurre

Lles hawe:-hegnmpassed (e.g., whether the exception event has been resolved).
d, then the record is updated or deleted in step S366, and step S362 is

performed as d
still not been s

escribed 4
plved (e.g.

ibove. Howenaly iGagsRp@NCce has not occurred and the exception event has
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trigger rules aré
corrective actio

> appliedl again by @hengicgi®armanager 4 and the auto trjgger manager 5. Additional
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ormed simultaneously at steps S37la-S371b. For example, but not by way of
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de estatatiipattention at the vendor end regarding the problem (e.g., email to

fficer), and step S371b may include assessing a risk profile of a vendor to determine if

they are too hig
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lity risk (@i§€erthose actions have been completed, at step S373, quality

indicators and
and above, and

alert accef

at stepgS:

ptance rules are applied as described with respect to Figures 2, 3(a) and 3(b)
374, it iFAE%BYRIned whether the actions have resulted in a

9 Create date time

10 Average Monthly NCM QTY

11 NCM % based on Monthly GrossREQT
12 NCM % ( based on DOS )

13 NCM number

14 NCM Vendor

TABLE 16

Categorization Logic

Categorize the exception events based on selected criteria listed in the Quality

report. The categorization rules, hosted in the Rules and Logic Metadata unit 12, can

be based on more than one criteria. An example of the cost categorization is listed

below in Table 17.

Category 1

Category 2

Category 3

NCM as

Less than 10% of

Between 10% to

More than 50%
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passing acceptance. If there is acceptance, then steps S366 and S363 are performed in a manner
substantially similar to that described above. Additionally, at step S369, a time trigger may result in the
triggering of additional actions, such as an internal escalation response at stgg 5374, ffgreation of an
exception report at step S363. If the actions of steps S37la-S371b do not result in a passing of the
acceptance testsg steRiza o BES At BisP S375, the .]ggj%ty)]ilﬁ%dtUlb db}t.b@'grt triggerules are 110 30
March 2006 applied, as disclosed and discussed in greater detail above|(é.g., step S370). Then, an
appropriate action :N@fp[tgl;en at steps|S376a and S376b simultaneously| such as adding|a new vendor
to the AVL (S3764) or searching the AVL for alternate supply source (S376b) to overcome the quality
problem associated with the current vendor. Then, sigBlar tg S373, quality indicators and alert
acceptance rules are applied. Then, steps S366 and S363 are performed in a manner substantially
similar to that describeBhabdwen: Philagerdiiednpois are shown in Table 15. 1Part Number 2Part
Description 3Controller ID 4NCM reference Number 5SNCM QTY 6Average Monthly GrossREQT TABLE
15 Phase One : Event Cateygovization The categorization manager 2 uses the inputs from Input Table to

analyze the cost situation of each part number. Compute NCM %
The second phase begins after event categorization. The session manager 3

will segregate the exceptions within the Quality report into new or Work-in-Progress
events. After that, the action manager 4 uses the evaluated information to extract the
appropriate rules and logic to trigger corrective actions.

Situational Evaluations

The objectives of the trigger logic are to detect significant non conforming
material fallout incidents that will endanger assurance of supply. Examples of the
situational checks are listed as follows:

Check #1: C or more Quality exceptions record over the last D months

Check #2: If part is customized or standard

Check #3: If there are more than one active vendor

Check #4: If NCM% is less than 10% of DOS

Check #5: If NCM% is between 10% and 50% of DOS

Check #6: If NCM% is more than 50% of DOS

Check #7: If Predefined Corrective Action Failed

Check #8: If Predefined Corrective Action Expired

Corrective Action Execution

Once the action manager 4 has interpreted the evaluated results, specific
corrective actions will be activated. Interpretation logic is explained in the Rules and
Logic section above. The potential but not exhaustive corrective actions are listed
below.

Send Alert Message to Vendor to Replace Supply

Send Enquiry to ‘Second Sourced’ Vendor

Escalate Attention at Vendor End

Assess Risk Profile of Vendor
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Using Part Number as reference, retrieve the NCM quantity, DOS, OH QTY, Average Monthly
GrossREQT based on 3 months usage. Compute the NCM as a percentage of DOS ( NCM%) QTYNCM /
OH) x 100% The Quality report within the processed database 10 is as showp |, 1ablgok6. 111 30
March 2006 1Part Number 2Part Description 3Vendor ID 4Ave Mthly GrossREQT 5Quantity Per 6Parent
Part 7Category 8Excepijgn 9L isate date time 10Average Monthly NCM QTY 11NCM % based on
Monthly GrossREQT 1NN (95588 2mRGspi3NCM number 14NCM Vendor TABLE 16
Categorization Logic Calrawsize/thexsartiaevents based on selected criteria listed in the Quality
report. The categorization rules, hosted in the Rules and Logic Metadata unit 12, can be based on more
than one criteria. An exainpiesiinthenssh Gategenz ationdsdisiednpaigrdmel ablent that were

previously deployed for the same exception event.

Next, the autotrigger manager 5 determines if automatic or manual mode of
exception management should be deployed for the affected part number.

For part on manual management mode, the recommended actions are
published in the Decision Support 13 and Execution 14 frames. The user selects and
activates corrective actions via the Execution frame 14.

For part on automatic management mode, the autotrigger manager 5 activates
all actions that has been accepted by the session manager 3.

Implication Evaluation on Action

The implication manager 6 will be triggered to check for compliance when
suppliers replied or when actions expired without a reply.

Primary action affects supply quantity. Secondary actions do not have direct
impact in supply quantity. The implication manager 6 only performs (Absolute
Assessment) checks on primary actions to determine if the exception event had been
resolved or otherwise. The Absolute Assessment ascertains optimal availability of
inventory (On Hand Quantity) within a predefined time window, between a lower
limit of zero unit and a predefined upper limit for a predefined time period.

Both manually or automatically managed parts are subjected to the same
Absolute Assessment check. The generic methodology of performing the check is to
aggregate the effects of all acknowledged or accepted primary actions from suppliers.
The user may also assign preferences to supplier or action to establish priority. Two
typical examples of Absolute Assessment methodologies are First in First Out (FIFO)
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Category 1Category 2Category 3 NCM as alLess than 10% ofBetween 10% toMore than 50% 112 30

March 2006 Percentage of DOS ( DOS 50% of DOS of DOS NCM%) TABLE 17 Phase Two: Adaptive
Execution Overview The second phase begins after event categorization. Theg,sgssipnjganager 3 will
segregate the exceptions within the Quality report into new or Work-in-Progress events. After that, the

action manager 4,4seg. &y allalsd iptormation 8 exiractte AR RIRIGJiWIES apd jogic to trigger

corrective actions. Situational Evaluations The objectives of the trigger logic are to detect significant non

conforming matgsjadb{alievtineldenistatudhendandar-assusanas.eksupply. Examples of the situational
checks are listed as follows: Check #1: C or more Quality exceptions record over the last D months

Check #2: If part is custoriizdd birstandardfChe ckHkHothRizarerinnie lbasmeneaalives wendor Check
#4: If NCM% is less than 10% of DOS Check #5: If NCM% is between 10% and 50% of DOS Check #6:
If NCM% is morevtiaghe508h cieD@SsCNOEK ¢ 7pdftRibdafiepd CoyragtpleiationgEaigetbd in a

FIFO manner to match the prevailing demand (GrossREQT).

2. Weighted Acceptance ( WA ) : All acknowledged primary actions,

regardless of whether each action is 100% or partially accepted by supplier, are

aggregated according to a user defined preferential order. The evaluation will

commence if all primary actions have been acknowledged or when the expiry time

has lapsed. In the event of similar preference, the acceptance criteria will then resort

to FIFO mechanism.

Assessment of Secondary Actions

Secondary actions are not subjected to the Absolute Assessment check. Each
secondary action is judged on its own merit, i.e., it has to pass the acceptance criteria.
Assessment is triggered by a response or by the expired action time stamp.
Acceptance is defined as no deviations between the acknowledged and requested
QTY and ETA. Failing the acceptance test will trigger the next cycle corrective
action.

Closure Process Flow

The resolution manager 8 performs the tasks of sending acceptance message to
the vendor whose primary action has been selected and sending rejection note to the
vendor whose primary action has been terminated.

For manually controlled parts, the user is expected to decide on the options of

Hold, Accept or Terminate for every activated primary and secondary actions. The
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Check #8: If Predefined Corrective Action Expired Corrective Action Execution Once the action manager
4 has interpreted the evaluated results, specific corrective actions will be activated. Interpretation logic is
explained in the Rules and Logic section above. The potential but not exhaugg\ﬁa(}gﬁr%g/e actions are
listed below. Send Alert Message to Vendor to Replace Supply Send Enquiry to Second Sourced'

Vendor EscalatgAtSnHonsnY 619aY ERCAsRASIREE RIBMIRLTYRREoLAL A8 Mg 4206 Compute
DOS Search AVL for Alternate Supply Add New Vendor to the AVL The session manager 3 screens and

removes any dupligatgactiensthgt were previously deployed for the same exception event. Next, the
autotrigger manager 5 determines if automatic or manual mode of exception management should be
deployed for the affected fpart Rursbantd=ompaiEd pamantalsnacage menicsrotarithesreapmimended actions
are published in the Decision Support 13 and Execution 14 frames. The user selects and activates
corrective actionSonmatbeerbxaatetidnstamenth aigeartlbn autehstiomagageaveetsmadenthe autotrigger
manager 5 activates all actions that has been accepted by the session manager 3. Implication Evaluation

on Action The intiifcatoneehinadfel deaviibbeluitgtyesesenenshackobeicerplizlsdecd/hetipnsupliers replied or

when actions expired without a replc}/. o , o
result in ‘out of bound’ net availability will be terminated. The termination include

all outstanding secondary actions.

After the corrective actions have been selected , information pertaining to the
accepted action are either uploaded to the ERP system or transferred to the To-Do-
List for manual system update. Changes to existing PO quantity and ETA are
factored with reference to the accepted change.

Unique Action Modules

Send Alert Message to Vendor to Replace Supply

Using Part Number and NCM as reference, retrieve the NCM vendor’s user
account ID, NCM vendor’s user email addresses, NCM QTY, OH QTY and the
GrossREQT quantity for a predefined number of days (the scan period).

Calculate ETAreplace and QT Yreplace if NCM has been removed from OH

QTY

Calculate the OH QTY for the entire predefined number of days as follows:
OH_QTY date 1 = OH QTY date0 — GrossREQT datel + PO QTY date 1.

When the OH_QTY date N is less than the purchase reorder point, set
ETAreplace as the date before the re-order point is breached, where Set QT Yreplace =
NCM QTY.

Calculate ETAreplace and QT Yreplace if NCM has NOT been removed from

OH QTY
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Primary action affects supply quantity. Secondary actions do not have direct impact in supply quantity.
The implication manager 6 only performs (Absolute Assessment) checks on primary actions to determine
if the exception event had been resolved or otherwise. The Absolute Assesset,asCsiiains optimal
availability of inventory (On Hand Quantity) within a predefined time window, between a lower limit of

zero unit and a predefiped HppenhIrphieyAPIRdsiingdiimadernd: Raibapualy Qiaigmatically

managed parts are subjected to the same Absolute Assessment check. The géneric methodology of
performing the chiggkida:to aggregate the effects of all acknowledged or accepted primary actions from
suppliers. The user may also assign preferences to supplier or action to establish priority. Two typical
examples of Absolute SssegsmanicnMetodqayiasmere-FIsisvREQSt Qtdl (FIFO)Q¥ dfidMarch 2006 and
Weighted Acceptance (WA). Other prioritization methodologies may be deployed to enable the Absolute
Assessment chet¥jas @ldws. 1. First In First Out ( FIFO ): All acknowledged primary actions, regardless
of whether each action is 100% or partially accepted by supplier, are aggregated in a FIFO manner to
match the prevailing déMhandiie @EsRED Tdatp . Ny éiglers dtikec dpstapiehayy/ Acprdall aelatovdledged primary
actions, regardless of whether each action is 100% or partially accepted by supplier, are aggregated
according to a uS&rdeHASRY RTcIUR bl BrdRe T REER BRI D ATGohommence if all primary actions have
been acknowledged or whci{_l ghe exgi_r time lapsed. In the event of similar preference, the
acceptance criteria wiIIStfﬁe %o FIEE nechanism. Assessment of Secondary Actions Secondary

actions are not subjectgd BORthe &Qg%fé’g@ﬁgsssgses%e\petn%gck. Each secondary action is judged on its own

merit, i.e., it has to passeﬂ1e acceptance criteria.

Using part number and vendor ID as reference, retrieve Vendor user account
ID, Vendor user email addresses, document type ( PO, CO, RFQ, Inv etc. ), the
corresponding document ID and the sent and acknowledged time-stamp.

Create the alert message listing the sent and acknowledged time-stamp from
the transaction document.

Highlight Leadtime Exceptions

Using Part number as reference, retrieve part description, vendor ID, Po
number, PO line, PO QTY, PO ETA, Delta LT results.

Generate a system notification message to the user indicating the computed
Delta Leadtime, part number, part description, Vendor, PO document Number and PO
line that causes the Delta exception.

Benchmark Leadtime

Using Part Number as reference, retrieve all the qualified Vendor IDs, the

corresponding account ID and email information, currency and Unit prices of each

Vendor, the corresponding Leadtime and the vendor composite risk index if available.
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Assessment is triggered by a response or by the expired action time stamp. Acceptance is defined as no
deviations between the acknowledged and requested QTY and ETA. Failing the acceptance test will
trigger the next cycle corrective action. Closure Process Flow The resolutionipapagesperforms the
tasks of sending acceptance message to the vendor whose primary action has been selected and

sending rejection note [ ihe, YeNHAr MORSHPIMARCATIARPRFDEANIRITINAled. Lty @rapually controlled

parts, the user is expected to decide on the options of Hold, Accept or Terminate for every activated

primary and secgpdarnractiansming pha 3R Marabnd 006 4RIk Hecision @nanyMpsalscigd actions will
not invoke any action from the resolution manager 8. In the case of auto-managed parts, the autoclose

manager 7 utilizesnastdisngroveribet Absolute Assessment to decide. The autoclose manager 7 accepts
actions that are used to fulfill the Absolute Assessment. All other acknowledged actions that result in 'out
of bound' net availabilitihe/itSbedtepminabe R lbetiarRagation indtude dafcobtstangdierges@etnidary actions.
After the corrective actions have been selected , information pertaining to the accepted action are either
uploaded to the FR™ system or transferred to the To-Do- List for manual system update. Changes to
existing PO quantity and ETA are factored with reference to the accepted change. Unique Action

Modules Send Alert M&S&g 1 VEHER td REPFEAE SUSPI O sihy paigdmisadandNcieas reference,

retrieve the NCM vendorés user account ID, NCM vendor's %ﬁ?r mail aigddre es NCI(\{I (%TY, OH QTY
and the corresponding account , currency, unit prices an eadtime of each end’or and th

predefined leadtime reduction percentage over time.

Create a leadtime reduction request. The targeted leadtime can be computed
based on the benchmark ( shortest leadtime ) or current vendor specific leadtime using
reduction percentage per period.

This module is triggered by a change in the extracted external databases,
responses from users or predefine event such as expiry of action. The first and
second phase computations and logic will be discussed separately.

The Management Agent aligns broad level management goals into unit level
performance target to facilitate result measurements. This module also performs
segmented analysis and reporting: by product, by controllership, by reporting
hierarchy etc. The management user utilizes this module to determine the access right
and exception management guidelines of the buyer.

Management Agent Process Flow

Inputs

For Managerial Goal setting, the following inputs are provided from
respective agents:

AOS

DOS or ( default is10 days = 2 weeks )
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GrossREQT quantity for a predefined number of days (the scan period). Calculate ETAreplace and
OTYrej2lace if NCM has been removed from OH QTY Calculate the OH QTY for the entire predefined
number of days as follows: OH-QTY date | = OH QTY dateO - GrossREQT ﬂé“réﬁ%@éTY date 1.
When the OH-QTY date N is less than the purchase reorder point, set ETAEolace as the date before the

re-order point is breachgg, where et QTYp~ ~lager NEMR T Y CaleuRie ;ETArepIace and QTYreplace if
NCM has NOT been removed from OH QTY 116 30 March 2006 Calculate the OH QTY for the entire

predefined number of dayssing i eduatian: Okd hvidatent ¥ OH QTY date0 - GrossREQT datel +
PO QTY date 1 - Reject QTY When the OH_QTY date N is less than the purchase reorder point, set

ETAreplace as the datembefaig theirgyardenippint is lkgadhedtiset QTYreplace = Reject QTY Send
Response Alert Message to Vendor Using part number and vendor ID as reference, retrieve Vendor user
account ID, Vendor udtgsemsél taddresses, document type ( PO, CO, RFQ, Inv etc. ), the corresponding
document ID and the sent and acknowledged time-stamp. Create the alert message listing the sent and
acknowledged time-stakpigdraepPante transsacRor duemient defiytlighbewadtime Exceptions Using Part

number as reference, retrieve part description, vendor ID, Po
Target leadtime (default is 60 days = 8 weeks )

Target leadtime reduction % per quarter ( no default setting )
Cost

Target cost ( no default setting )
Target cost reduction % per quarter ( no default setting )
Quality

Percentage of reject ( no default setting )
Incident of reject or quality issue  ( no default setting )
Session

Conditions to activate new session

Conditions to NOT activate new session

Refers to Session Agent for default settings

Exception Trigger Threshold

Quantity ( default is zero )

Datetime ( default is —24 hrs + O hr )
Cost ( default is zero )

Cost Reduction % per period ( default is zero to +infinity )

Leadtime Reduction % per quarter  ( default is zero to +infinity )
Other percentage or indices ( default is zero )

Empowerment and Designation
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number, PO line, PO QTY, PO ETA, Delta LT results. Generate a system notification message to the user
indicating the computed Delta Leadtime, part number, part description, Vendor, PO document Number
and PO line that causes the Delta exception. Benchmark Leadtime Using PagtNpmbefgs reference,
retrieve all the qualified Vendor IDs, the corresponding account ID and email information, currency and
Unit prices of each Vepdal,, tﬁ%ﬁprresponding Leadtime and the vendor composite risk index if available.
117 30 March 2006 Benchmark the Leadtime of different vendors and publish the result to the buyer. For
customized part, recongmendighsaafconsrfigashtime component to facilitate improvement. The "Send
Lead-time Reduction Request" action is described in greater detail below. Using Part Number as
reference, retrieve the qualifieghivensiofigsr, theioaarie spasptingeagoauatdireusrency, unit prices and
Leadtime of each Vendor and the predefined leadtime reduction percentage over time. Create a leadtime
reduction request. TheHsugetied teggtime can be computed based on the benchmark ( shortest leadtime )
or current vendor specific leadtime using reduction percentage per period. This module is triggered by a
change in the extractednéuaptan detrayshbeby Yesperinedf figpitusers or predefine event such as expiry of
action. The first and second phase computations and logic will be discussed separately. The
Management Agent alifHEBYJaF®el management goals into unit level performance target to facilitate
result measurements. This module also s.5e9 mented analysis and reporting: by product, b
controllership, by repoft ??S Responie, Costd C?dn ity reports ’ POTINg- P Y

Exception reports
Historical archives

Functions / Computations

The management module helps the purchasing manager to monitor and to
guide performance of the department dynamically. The manager is able to promote
and support consistent ‘real time’ performance measurement. Traditional periodic
management method tends to encourage ‘good’ performance only during the
measurement period. In other words, traditional method condones ‘sub-par
performances‘ during non-measurement period.

The management module analyzes and presents information from various
perspectives such as individual or aggregated product line, buyer, part group or part in
a real time manner. The agent also enables the manager to selectively vary the access
and customization right of buyers. The manager is able to empower the experience
buyers to train the IPA or utilizes IPA’s best practices to guide the inexperience
buyers. The key sub-modules within the management agent are discussed below.

Managerial Goal Setting
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hierarchy etc. The management user utilizes this module to determine the access light and exception
management guidelines of the buyer. Management Agent Process Flow Inputs For Managerial Goal
setting, the following inputs are provided from respective agents: AOS DOS gy defaujss10 days = 2
weeks 118 30 March 2006 Inventory turn ( default is 24 turns = 10 DOS ) Inventory holding in dollar no
default setting ) Inventase iatiibel Aol aaidefRubseling ) BeRRaAse B! AagkifRense time or

expiry datetime ( default 72 hours ) Target leadtime ( default is 60 days = 8 weeks ) Target leadtime
reduction % per gpaiterrhaendeiaiitpeiting hvfeastdtargalcasbinpdaiawtsatiingc) Jargat cost reduction
% per quarter (no default setting ) Quality Percentage of reject (no default setting ) Incident of reject or
quality issue (noatlefal satting:)t MedsiernCmditians to activate new session Conditions to NOT activate
new session Refers to Session Agent for default settings

AOS : a measurement of ‘now’ inventory and liability

DOS : There are a few levels of DOS measurement

Individual part number level

Aggregate part group level

Aggregate controller (buyer) level

Aggregate parent product level

Aggregate purchasing section (collection of buyers) level

Aggregate product line (business unit) level

All aggregated DOS computations

Compute the target inventory holding in dollar for every part number = target
DOS x sumREQT (average monthly requirement ) x std cost

Compute the On hand Inventory holding in dollar for each part number = OH
x Std cost

DOSx = Aggregate X level

Where X represent part group, controller, parent product, purchasing section
or product line level

Cumulate all the target inventory holding in dollar for all part within the X
level

Cumulate all the OH inventory holding in dollar for all part within the X level
DOSx =

(OH Inv Holding$/ target inv holding$) x target DOS

Inventory turn
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Exception Trigger Threshold Quantity ( default is zero ) Datetime ( default is -24 hrs + 0 hr) Cost (
default is zero ) Cost Reduction % per period ( default is zero to +infinity ) Leadtime Reduction % per
quarter ( default is zero to +infinity ) Other percentage or indices ( default is zgrp,) . EBgHverment and
Designation 119 30 March 2006 Access Right Customization on Categorization Customization on trigger,

action and acceptancelpyeg{&g%g;%g =3 :9&&ﬁ9&§fdﬁf9{%%§’§‘}{ﬁtﬂ}{g§|e by Management Agent

Factory revenue AOS, Response, Cost and Quality reports Exception reports Historical archives

Functions / ComputatignsgT hg maeaa@sment srogdulgehgingdhePWicRasING VERBAIRGIIRHRNitor and to
guide performance of the department dynamically. The manager is able to promote and support

consistent “real tippeofieriaImancesngasoi@ment. Traditional periodic management method tends to
encourage "good' performance only during the measurement period. In other words, traditional method
condones “sub-par peffenumanggsitdogingra@h-mehsiasermentipetiod 2 Tie memagdpighei@0dule analyzes
and presents information from various
= 1 month.
On Hand Inventory holding in dollar
OH Inv Holding $ for every part = OH QTYx std cost
Cumulate all the OH inventory holding in dollar for all part as defined by the
user : by part group, controller, parent product etc...
Liability in dollar
For every part, calculate liability in unit
Liability in unit for every part = OH + all open PO QTY
Liability in dollar = (OH + all open PO QTY) x Std cost
Cumulate the liability in dollar as defined by the user : by part group,
controller, parent product etc...
Response
The target parameters are manually updated by the user. There are two
primary measuring indicators:
Response time ( in hour )
Target response time or expiry datetime for actions
Leadtime
Target leadtime : Leadtime reduction goal or projected target per period (
period is typically in quarter or 3 months )
The actual leadtime is retrieved from the ERP

Cost
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perspectives such as individual or aggregated product line, buyer, part group or part in a real time
manner. The agent also enables the manager to selectively vary the access and customization right of
buyers. The manager is able to empower the experience buyers to train the IRA or ythiges IPA's best
practices to guide the inexperience buyers. The key sub-modules within the management agent are
discussed below. Managgrial Gogl Sating 120.A%Marah 3008 The.Meiagelia §aahselipg is one of the
key function of the Management Agent. The managerial user Is able to define broad or specific
performance goalsiifte @Hyahthegore agent modules as follows. AOS : a measurement of ‘now" inventory
and liability DOS : There are a few levels of DOS measurement Individual part number level Aggregate
part group level Aggrepateceriialiedibuyep:iemahsAgaregasa parent product level Aggregate purchasing
section (collection of buyers) level Aggregate product line (business unit) level All aggregated DOS
computations Computdteetargebmmvertorydibidimgha BRRar for every part number = target DOS x
SUmREQT (average monthly requwement) x std cost Compute the On hand Inventory holding in dollar for
each part number = OHXsegig Brgregate X level Where X represent part group, controller,

parent product, purchasing sectlon or product line level
The measuring indicators are manually determined and input by the user

Tolerance, Quantity, Datetime, Cost, Index or percentage

Categorization band

For each agent the managerial user has the ability to customize the three areas:
Number of category, Define range within each category, Define value

Empowerment and Designation

The empowerment function extend permanent rights to access and or
customize trigger logic, actions and acceptance logic. The Designation function
extends only temporary rights. There will be an expiry time attached to each
designation or temporary right.

Access Right

The access right consist of READ and CHANGE (EDIT). Default for
individual buyer is to view information by part and by controller. Access right to
view by parent product is extended only to the lead buyer responsible for that
particular product. Access right to view by Product line or section is normally
restricted to manager

Customization on Categorization

Once the the access right has been assigned, the buyer will be able to either
read or edit the number of category, define the range within each category and define
the categorization criteria.
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Cumulate all the target inventory holding in dollar for all part within the X level Cumulate all the OH
inventory holding in dollar for all part within the X level DOSx = (OH Inv Holding$/ target inv holding$) x
target DOS Inventory turn 121 30 March 2006 Inventory turn = sale or factory,revenue &/OH inventory
holding$ ( e.g., an inventory turn of 12 means that the on hand inventory holding is approximately one

month worth ) Assuming,that there are ggygi%%é/ﬁs%gh@erg?mgdlg@ é}gghmeans a DOS of 20 =1 month.
On Hand Inventory holding in dollar OH Tnv Holding $ for every part = OH QTYx std cost Cumulate all the

OH inventory holding imdgii@tifer &/l partesidefinedaydhse usesoRyRan areukesoRtiollgr parent product
etc... Liability in dollar For every part, calculate liability in unit Liability in unit for every part = OH + all open

PO QTY Liabilitypisrejeilas sc{€kiriztall oper RGhQTYIrIédicosiCGhamlaiading iakitity in dollar as defined
by the user : by part group, controller, parent product etc... Response The target parameters are
manually updated by tli&pser. There are two primary measuring indicators: Response time (in hour)
Performance Measurement
DOS vs Target (unit or % - Y axis )

Inventory Turns (‘unit — y axis )

Inventory Holding in Dollar ( Aggregate OH $ - Y axis)

PO Liability ($-Yaxis)
Projected Obsolescence ($-Y axis)
Exception events (incident - Y axis )

Unresolved and resolved Exception event by vendor ( occurrence - Y axis )

Information analysis ( dissects from different angles using X-axis )

Analyze by single or multiple product lines over time
Analyze by single or multiple product over time
Analyze by single or multiple buyer over time

Analyze current performance ( instant ) by multiple product line ( x axis

product lines )

Analyze current performance ( instant ) by multiple products ( x axis

products )

Analyze current performance ( instant ) by buyer ( x axis = buyer )

Analyze current performance ( instant ) by vendor ( only applicable for
unresolved/resolved exception event )

Business Rule Classifications

124



Target response time or expiry datetime for actions Leadtime Target leadtime : Leadtime reduction goal
or projected target per period period is typically in quarter or 3 months ) The actual leadtime is retrieved
from the ERP Cost 122 30 March 2006 The target parameters are tabulated;py REQ Rglsnowledgement
or manually updated by the user. Target cost or reduction percentage per period The actual cost is

retrieved from the ERPrfxclieR, HigaelTIesnolkIng Merstiieg indigalors AR mapyglly determined

and input by the user Tolerance, Quantity, Datetime, Cost, Index or percentage Categorization band For
each agent the mpnagaiiatssepRamthe akilibh torcbsiomiz e thiregoaiaass Mumbeypfcategory, Define
range within each category, Define value Empowerment and Designation The empowerment function
extend permanepkdighits toractessanitueracugionize triggrtdogicanctionsardiataeptanse logic. The
Designation function extends only temporary rights. There will be an expiry time attached to each
designation or terapafianyisigkpeditcessnRigtheT s tarces shighteeon sistatiRE ADcandeCMARGE (EDIT).
Default for individual buyer is to V|ew mformatlon by part and by controller. Access right to view by
parent product iseéxriseédionty Batineste diilesyApplisdomitie forenatialle 2002, Chapter 2:

Business Rule Concepts, page 34.
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particular product. Access right to view by Product line or section is normally restricted to manager
Custornization on Categorization Once the the access right has been assigned, the buyer will be able to
either read or edit the number of category, define the range within each category and define the
categorization criteria. 123 30 March 2006 Custornization on trigger and acceptance by product group In
addition to the ability to change the categorization, the user with the appropriate acc8 El‘fljht%()ggable to
the Trigger logics and the acceptance criteria. OlitppsgRgrfpgmance Measurement DOS vs Target (unit
or % - Y axis Inventory Turns (unit - y axis ) Inventory Holding in Dollar (Aggregate OH $ - Y axis) PO
Liability $asheaxige) Projecieghtihasolescance $n¥.axi®dinescaplion evEmspilacident - Y axis’) Unresplved
and resolved Exception event by vendor ( occurrence - Y axis Information analysis ( dissects from
different &RGIEE WIng X-akiEe AndiyZBby single®stHitftile product lings over time Analyze by single jor
multiple|product over time Analyze by single oranukiple,buyer over time Analyze current performance
instant hy multiple product line x axis = product lines ) Analyze current performance instant by multiple

prOdUCtS Teraxis = A noun or noun phrase with | This encompasses items such as | Procurement KPI parameters
an agreed upon definition e Concept, object class, entity | Typically defined as operant in indicator
e Property, detail, attribute tag definitions e.g. days of supply (dos),
e Values and value sets variance between Purchase Order and

Forecast (delta_povfc) etc.

<indicator operant={term} >

Fact A statement that connects e Entity-to-entity relationships | {term1} is a {term2}
terms, through prepositions | ® Entity-to-attribute e.g.
and verbs, into sensible relationships < term1>
business-relevant <indicatorSet1>...</indicatorSet1>
observations <indicatorSet2>...</indicatorSet2>
</ term1>

In this example, the entity-to-entity
relationship is between a variety of
indicator sets to term1. An event that
carries the attributes matching these
indicator sets can be tagged as term1, and
hence triggering an initiation of a business

event, message or other activity.
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products ) Analyze current performance ( instant ) by buyer ( x axis = buyer Analyze current performance
(instant ) by vendor ( only applicable for unresolved/resolved exception event Business Rule
Classifications 124 30 March 2006 The following business rule classification illustrated in Table 18 was
used as foundation concepts in the design process the Rule functionalities of the system. Examples are

used to illustrate the direct application and implementation of this classification speéﬁi%‘"ﬂfﬁ '

e

system of the present invention. The rules were refepepeed;fom Business Rules Applied, Barbara von
Halle 2002, Chapter 2: Business Rule Concepts, page 34. 125 30 March 2006 addeaddepeadep

deadde
addepex
oaf adds

ddeaddepadde
nddeadeadeadep
2d=p6deaddepes

D AaaeRLABLE: 48 d€
addeaddepeadep dg
dyese e deddd

circumstances that must be
true or not true for the
business event to complete

with integrity
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Action Enabler

A complete statement that
test conditions and upon
finding them true, initiates
another business event,

message or other activity

The sequencing and groupings
gives the rule set functionalities
of the system the ability to have

properties such as

® Priority
e Logical relationships

(AND/OR/Exclusivities)

eg.
<indicatorSet1>...</indicatorSet1>

<indicatorSet2>...</indicatorSet2>

In this example, the first indicator set is
deem to have order priority over the
second and any content within the
indicator set would have a logical AND

definition.

Computation

A complete statement that
provides an algorithm for
arriving at the value of a
term where such algorithms
may include sum,
difference, product,
quotient, count, maximum,

minimum, averages, etc.

The Rule Set functionalities
provides for Boolean evaluation
of computational outcomes
where the algorithms could
span comparison (=, %, >, <, 2,
<), mathematical operators, and

even complex formulae.

In combination, the type and operand
attribute of the indicator tag definitions
facilitate this functionality.

Type definitions encompass value, range

and even custom classes.
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The following generic IPA rules items govern the general execution of the invention:

Workdays per month in days

Target DOS in days

Cumulated forecast month in month

Number of month weighted average in month

Push Out window effective period in number of days

Push Out safety days

Push Out frozen window in number of days

Pull in window effective period in number of days

Pull in safety days

Lead-time buffer in days

Shipping Notice window for effective period in number of days

Pull in safety Margin in increment percentage versus target

Rebalance Po window effective period in days

Backup Pull in safety margin in increment percentage versus target

Trigger definition attribute defined as automatic or manual

Closure definition attribute defined as automatic or manual using First In First Out
(FIFO) or Weighted Average (WA)

Action rules and Logic

The framework of the action rule is built on a hierarchical frame as illustrated below:

Category ID

Indicator Set for Categorization

Action Tree

Action Cycle ID

Action ID and Name

Indicator Set for Action

The Indicator Set for categorization is used to differentiate the various categories of
exceptions. The Action Tree level allow for further segregation of category. The Action Cycle
ID differentiates early or subsequent activation of corrective action. The Action ID and name
define the precise action module to be triggered. The Indicator Set for action defines the and/or

logic that decide which action module to trigger. The entire hierarchical framework is replicated

for other exception conditions such as shortage or severe shortage. Each collection of Action
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deaddePeadeadeP addeaddeadep aPeaddeadePeaddeaddeP P6deaddeadePedePeaddeadd P}a}P
adeaddePeaddeadePeadde=P deaddeaddePeadepeoP P adeaddePeoPeaddePeaddeadtP addeaddeP
deP P deaddeP adePeadeadePead=P ddddPddddddddddP(P=P=P adePeadePeaddeoPeadeade}P
dddddddddd=Pddddddd=P <-F=PeeeeeeeeeeeePeeeeeeeee= eBeP dddddddd=Pddddd=Pdddddd
P~adePeadeadePeaddeade}P ddddddd=Pddddddd~Pddd}P 30 March 2006
eePeeeePreeggeaxPeRabReAR ?&aqgé‘@lﬁ%baﬁﬁﬁ%@ﬁ? type to capture variations for different
dedePeopeadePeaddePeaeeddeoPeadePed41’ deaddePed%PedePeaddedoPeaddeoPedeP
deaddeadgRaiRReaddrraaspPoPeadeadeP deaddeaddelp P P deep 127 30 March 2006 BUSINESS
RULE MODULES The following generic IPA rules items govern the general execution of the invention:

Workdays per mantfk iy o ff ahdghHER ifadaysse unidiaitddopeastimeNih it multi-cycles
action rules and logic is illustrated below.

<category id="2" dscp="excess">
</action>
<action id="20" name="PushOut">
<indicatorSet>
<indicator type="value" operantl="delta_povfc" operand="less" value="0"/>
<indicator type="range" operantl="dos" high="80" low="20"/>
<indicator type="class" operant]="com.vientity.ipa.lib.indicator.NextDos" ans="false">
<param name="dos_count">20</param>
</indicator>
<indicatorSet>
<indicator type="value" operantl="extended_cost" operand="more" value="5000"/>
<indicator type="range" operantl="dos" high="80" low="20"/>
<indicator type="class" operant]="com.vientity.ipa.lib.indicator.NextDos" ans="false">
<param name="dos_count">20</param>
</indicator>
</indicatorSet>
</action>
<action id="22" name="RequestToCancelOrder">
<indicatorSet>
<indicator type="value" operantl="delta_povfc" operand="less" value="0"/>
<indicator type="value" operantl="dos" operand="more" value="80"/>
<indicator type="value" operant]1="dos" operand="not" value="9999"/>
</indicatorSet>
<indicatorSet>
<indicator type="value" operantl="dos" operand="more" value="120"/>
<indicator type="value" operant]1="dos" operand="not" value="9999"/>
</indicatorSet>
</action>
</cycle>
<cycle id="2">
<action id="1" name="Escalate AttentionToVendor">
<indicatorSet>
<indicator type="class"
operant]="com.vientity.ipa.lib.indicator.AcceptanceCancelOrder" ans="false"/>
</indicatorSet>
<indicatorSet>
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Number of month weighted average in month Push Out window effective period in number of days Push
Out safety days Push Out frozen window in number of days Pull in window effective period in number of
days Pull in safety days Lead-time buffer in days Shipping Notice window for effective period in number
of days Pull in safety Margin in increment percentage versus target Rebalance Po window effective
period in days Backup Pull in safety margin in increment percentage versus target %PI%@ICB&‘?IQ@OH
attribute definedggiruismatin oL manal Glesua deliniion Altybyadshinedas Augmalicmisirpual using
First In Fiist-Opilis6FHO) or Weighted Average (WA) Action rules and Logic The framework of the action
rule is built on a hierarchical frame as illustrated below: Category ID Indicator Set for Categorization
Action Tree Action Cyda iR caetiontdD and Name Indicator Set for Action The Indicator Set for
categorization is used g diffarenjiate the various categories of exceptions. The Action Tree level allow for
further segregatigna@fgategory. The Action Cycle ID differentiates early or subsequentgetivatigy of
COfreCtiV%];%Eﬂﬁﬁ-zﬁ@ﬁﬁﬁ@ﬂﬂtkﬁ;ﬁﬂﬂﬁlﬁﬁi@at@ﬁfm@éﬁ@rﬂf@%ﬁﬁ@mm%’d@'ﬂﬂ&e/‘ﬂiggefed- The Indicator
Set for action defines thgne{Ri-9de8ic that decide which action module to trigger. The entire hierarchical
framework is replicated-indicatorSet>

<indicator type="class"
operant]1="com.vientity.ipa.lib.indicator.AcceptancePulllnDos30" ans="false"/>
</indicatorSet>
</action>
</cycle>
<cycle id="3">
<action id="28" name="Reactivate Pushout">
<indicatorSet>
<indicator type="class"
operant]="com.vientity.ipa.lib.indicator.AcceptanceCancelOrder" ans="false"/>
</indicatorSet>
</action>
<action id="2" name="Escalate AttentionInternally">
<indicatorSet>
<indicator type="class"
operant]1="com.vientity.ipa.lib.indicator.AcceptanceCancelOrder" ans="false"/>
</indicatorSet>
</action>
</cycle>
<cycle id="4">
<action id="1" name="EscalateAttentionToVendor">
<indicatorSet>
<indicator type="class" operantl="com.vientity.ipa.lib.indicator.AcceptancePushout"
ans="false"/>
</indicatorSet>
<indicatorSet>
<indicator type="class"
operant]="com.vientity.ipa.lib.indicator.AcceptanceStopActivities" ans="false"/>
</indicatorSet>
<indicatorSet>
<indicator type="class"
operant]1="com.vientity.ipa.lib.indicator.AcceptancePulllnDos30" ans="false"/>
</indicatorSet>
<indicatorSet>
<indicator  type="class"operant]l="com.vientity.ipa.lib.indicator.AcceptanceReactivate
Pushout" ans="false"/>
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for other exception conditions such as shortage or severe shortage. Each collection of Action 128 30
March 2006 Tree can be customized for specific commodity type to capture variations for different
commodity or situation. An example of an implementation of a computer program to operate the
multi-cycles action rules and logic is illustrated below. <category id="2" dscp="excess"> </action>
<action id="20" name="PushOut"> <indicatorSet> <indicator type="value" operant3lD Meawch 68%6‘
operand "less" value='@niRcsindigator type="range" operantl="dos" high="80" low="20"/> <indicator
type="class" opeyaridnscom.vientity.ipa.lib.indicator.NextDos" ans="false"> <param name=" dos-count"
>20</param> </|nd|catgfeycfégd|cator8et> <indicator type="value" operant |="extended_cost"
operand="moreualusm'rRA0"/> <indicator type="range" operantl="dos" high="80" low="20"/> <indicator
type="class" operant I="com.vientity.ipa.lib.indicator.NextDos" ans="false"> <param name=" dos-count"
>20</param> </indicator> </indicatorSet> </action> <action id="22" name="RequestToCancelOrder">

<indicatorSet> TiRgiAOLHRAT MAHS TOPSERRF BltaaReYic PRE AN 189 d¥RIMET 38 Frovided
below. However, this disclosure is not intended to be limiting.

Information on the fields and descriptions of various tables in the present database is
provided below. However, the following list of tables is not intended to be exclusive, and other
tables and fields as would be envisioned by one of ordinary skill in the art may be used.

Database Specifications for ERP raw database on supply & demand

Part Information

Specific information about the individual parts extracted from ERP is listed below. The
left column is the field, and the right column is the description of the field for this table.

ID Unique identifier for the part

Part Description Description of the part

Controller ID Unique identifier for the part’s controller

Quantity OH Number of parts bring held

Standard Cost Unit price of the part

Vendor ID  Unique identifier for vendor

Parent Product ID Unique identifier for parent product

Parent Product Dscp Description of the parent product
Quantity Per Number of parts used in parent

Leadtime Lead-time for this part
Business RatioPercentage of business of this part that’s allocated to this vendor
Currency Currency

Invoice Information

Specific information about the part’s invoice extracted from ERP is listed below.
ID Invoice’s unique identifier

Quantity Number of parts that is delivered

Price Price of a part
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<indicator type="value" operantl="dos" operand="more" value="80"/> <indicator type="value"
operantl="dos" operand="not" value="9999 "/> </indicatorSet> <indicatorSet> <indicator type="value"
operantl="dos" operand="more" value=" 120"/> <indicator type="value" operantl="dos" operand="not"
value=" 9999 "/> </indicatorSet> </action> </cycle> <cycle id="2"> <action id=" 1"
name="EscalateAttentionToVendor"> <indicatorSet> <indicator type="class" operamMarCh 2006
I:"com.vientity.ipﬁdgg{mqpatorﬂgg ceCancelOrder" ans="false"/> </indicatorSet> <indicatorSet>
129 30 March 26Qfspglicatortypgryrlass” operant I="com.vientity.ipa.lib.indicator.AcceptancePushout"
ans="false"/> </indicatorSet> <indicatorSet> <indicator type="class"
operantl="com.vientity.ipa.lib.indicator.AcceptanceStopActivities" ans="false"/> </indicatorSet>

<indicatorSet> pifdAeOVRE1ABSMation

Specific information about the purchase order for a part extracted from ERP is listed
below.

ID Unique identifier for purchase order

Part ID Unique identifier for part

PO Line No  Purchase order line No.

Quantity PO Number of ordered parts

Eta PO Estimated time of arrival for the purchase order

Unit Price PO Unit price of part

Timestamp  Timestamp

Currency Currency

Forecast Information

Specific information about the forecast of a part supplied by a vendor is listed below.
ID Unique identifier for a part

Quantity Forecast Forecast’s quantity

ETA Forecast Forecast’s estimated time of arrival

Vendor ID  Unique identifier of a vendor

Request For Quotation Information
Specific information about the Request For Quotation is listed below.

ID Unique identifier for RFQ
Type Pricing mechanism
Time-stamp Time-stamp

Price  Unit price for part

Quantity Quantity for part
Timestamp  Timestamp
Currency Currency

Change Order Information
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operant I="com.vientity.ipa.lib.indicator.AcceptancePulllnDos30" ans="false"/> </indicatorSet> </action>
</cycle> <cycle id="3"> <action id="28" name="Reactivate Pushout"> <indicatorSet> <indicator
type="class" operant I="com.vientity.ipa.lib.indicator.AcceptanceCancelOrder" ans="false"/>
</indicatorSet> </action> <action id="2" name= "EscalateAttentioninternally " > <indicatorSet> <indicator
type="class" operant |I="com.vientity.ipa.lib.indicator.AcceptanceCancelOrder" ans=9{w9l 2006
</indicatorSet> spiagtienmrcisysion suAaie< Haresastion idr 4" pamsrRecalataAtiertion Teyandor'>
<indicatorSet> <indicator type="class" operant |="com.vientity.ipa.lib.indicator.AcceptancePushout"
ans="falggljzs</indicatorSet> <indicatorSet> <indicator type="class"
operantl="com.vientity.ipa.lib.indicator.AcceptanceStopActivities" ans="false"/>

ID Unique identifier for change order

Part ID Unique identifier for part

PO ID Unique identifier for purchase order

PO Line No  Purchase order line No.

CO Line No Change order line no.

Quantity CO Number of ordered parts

Eta COEstimated time of arrival of change order
Unit Price CO Unit price of part

Timestamp  Timestamp

Currency Currency

Bill of Material Information
Engineering BOM description of the product including the components extracted from
ERP is listed below.

Parent Part ID Unique identifier of Parent Part
Description  Description of Parent Part

Part ID Unique identifier of all associated parts

Part Description Description of the associated parts
Quantity Per Quantity used per unit of parent product
Timestamp  Timestamp

Shipping Notice Information

Specific information about the shipping notice for a part extracted from ERP is listed

below.

ID Unique identifier of a shipping notice
Part ID Unique identifier of a part

Part Description Description of a part
Bill No. Master airway bill no.

Carrier Carrier Name

Quantity Shipped quantity of the part
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</indicatorSet> <indicatorSet> <indicator type="class" operant
|I="com.vientity.ipa.lib.indicator.AcceptancePullinDos30" ans="false"/> </indicatorSet> <indicatorSet>
<indicator type="class"operantl="com.vientity.ipa.lib.indicator.AcceptanceReactivate Pushout"
ans="false"/> 130 30 March 2006 </indicatorSet> </action> </cycle> </actionTree> Database
specifications for the ERP raw database 9 on supply and demand are provided belé\(/?/M?SWe%Q?this
disclosure is nopgiendsgd@ bgelhmiting. Information on the fields and descriptions of various tables in the
present databasg g fspigdedripglowaiipwever, the following list of tables is not intended to be exclusive,
and other tables and fields as would be envisioned by one of ordinary skill in the art may be used.
Database Specifications for ERP raw database on supply & demand Part Information Specific

information aboN he ksiyigisRaNE s dramtdRP is listed below. The left column is the field, and
the right column is the description of the field for this table. ID Unique identifier for the part Part

Description Des@g@iﬁ@ afitimpash Goototer Hadaigrsidentfienhionine Rrris) contioper GuaRtity OH
Number of parts bring held
from ERP is listed below.
NCM ID Unique identifier of a non-conformance document
Part ID Unique identifier of a part
Part Description Description of a part
Quantity Non-conformance quantity
Database Specifications for ERP processed database on synthesized raw data
AOS Agent Processed Information
Processed information from the extracted ERP raw database and a list of non-exhaustive
key performance index (KPI) is listed below.
Part ID Unique identifier for Part
KPIs Key Performance Indexes
e.g.
- Days of Supply Days
- Delta PO Vs Forecast Quantity
Cost Agent Processed Information
Processed information from the extracted ERP raw database and a list of non-exhaustive
key performance index (KPI) is listed below.

Part ID Unique identifier for Part

KPIs Key Performance Indexes
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Standard Cost Unit price of the part Vendor ID Unique identifier for vendor Parent Product ID Unique
identifier for parent product Parent Product Dscp Description of the parent product Quantity Per Number
of parts used in parent Leadtime Lead-time for this part Business RatioPercentage of business of this part
that's allocated to this vendor Currency Currency Invoice Information Specific information about the part's
invoice extracted from ERP is listed below. 1D Invoice's unique identifier Quantity Near8: 1 %s that is
delivered Priceé?gjce of a part 131 30 March 2006 Timestamp Timestamp Currency Currency Purchase
Order Information Specific information about the purchase order for a part extracted from ERP is listed
below. ID Uniqueridentifieuiriprrehaseerder Part ID Unique identifier for part PO Line No Purchase
order line No. Quantity PO Number of ordered parts Eta PO Estimated time of arrival for the purchase

order Unit Price B30 pricefnartdinestiRmrdirestalmvoice

Response Agent Processed Information

Processed information from the extracted ERP raw database and a list of non-exhaustive
key performance index (KPI) is listed below.

Part ID Unique identifier for Part

KPIs Key Performance Indexes

e.g.
- Delta Leadtime Leadtime difference between planner & actual
- Leadtime Price Index Ratio

Quality Agent Processed Information

Processed information from the extracted ERP raw database and a list of non-exhaustive
key performance index (KPI) is listed below.

Part ID Unique identifier for Part

KPIs Key Performance Indexes

e.g.

-NCM % Quantity based on days of supply

- NCM Quantity Average monthly non-conformance materials quantity

Management Agent Processed Information

Processed information from the extracted ERP raw database and a list of non-exhaustive

key performance index (KPI)
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Currency Currency Forecast Information Specific information about the forecast of a part supplied by a
vendor is listed below. ID Unique identifier for a part Quantity Forecast Forecast's quantity ETA Forecast
Forecast's estimated time of arrival Vendor ID Unigue identifier of a vendor Request For Quotation
Information Specific information about the Request For Quotation is listed below. ID Unique identifier for
RFQ Type Pricing mechanism Time-stamp Time-stamp Price Unit price for part @M@%ity for
part TimestampJMBILam Re fergncy teupency Change Order Information 132 30 March 2006 Specific
information about the change order for a part extracted from ERP is listed below. ID Unique identifier for
change order Pap{D Weigpefegntifier fardxast PO ID Unique identifier for purchase order PO Line No
Purchase order line No. CO Line No Change order line no. Quantity CO Number of ordered parts

e.g.

- Inventory  Inventory holding in dollars

- PO Liability Liability of purchase order

Database Specifications for ERP exception event database on activities deployed
AOS Agent Exception Event Information

Information about deployed activities triggered by exception events is listed below.
ID Unique identifier for exception event

Part ID Identifier for a part

Action ID Identifier for the action triggered

Action Description  Description for the action triggered

Vendor ID  Identifier for the vendor

Cost  Liability Cost

Currency Currency

Quantity User Quantity recommended by user

ETA User Estimated time of arrival recommended by user

Quantity Reply Replied quantity

ETA Reply  Replied estimated time of arrival

Message Message of the triggered action

Remark Remark contained in the triggered action

Cost Agent Exception Event Information
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Eta COEstimated time of arrival of change order Unit Price CO Unit price of part Timestamp Timestamp
Currency Currency Bill of Material Information Engineering BOM description of the product including the
components extracted from ERP is listed below. Parent Part ID Unique identifier of Parent Part
Description Description of Parent Part Part ID Unique identifier of all associated parts Part Description
Description of the associated parts Quantity Per Quantity used per unit of parent p Marep amp

Timestamp ShiHﬁfﬁﬁxﬂ%ﬁea%tﬁrﬁ%ﬂg)&ﬁ&&ﬁ}ﬂ%Wﬁg’g@g@'B}a@%étp@&lw&ﬂﬂ"ﬂ natae,ipswa part extracted
e

from ERP is listed below. ID Unique identifier of a shipping notice Part ID Unique identifier of a part Part

Description DesgsiptiongffipaitnBil-NRrMastsiairwaydill no. Carrier Carrier Name Quantity Shipped
guantity of the part 133 30 March 2006 Date Date of departure Timestamp Time stamp

Non-ConformanggNBiadalgitesmatian

Action ID Identifier for the action triggered

Action Description  Description for the action triggered
Vendor ID Identifier for the vendor

Cost  Extended Cost

Quantity User Quantity recommended by user

ETA User Estimated time of arrival recommended by user
Quantity Reply Replied quantity

ETA Reply  Replied estimated time of arrival

Message Message of the triggered action

Remark Remark contained in the triggered action

Unit Price Unit price of a part

Currency Currency

RFQ price Unit price of request for quotation

Response Agent Exception Event Information

Information about deployed activities triggered by exception events is listed below.
ID Unique identifier for exception event

Part ID Identifier for a part

Action ID Identifier for the action triggered

Action Description  Description for the action triggered
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Specific information about the non-conformance materials (NCM) for a part extracted from ERP is listed
below. NCM ID Unique identifier of a non-conformance document Part ID Unique identifier of a part Part
Description Description of a part Quantity Non-conformance quantity Database Specifications for ERP

processed database on synthesized raw data AOS Agent Processed Information Processed information
from the extracted ERP raw database and a list of non-exhaustive key performancé%ﬁc&(%q(?% listed

below. Part ID Upigys: ifentifigrdiar fRartotsRis Ky Performance Indexes e.g. - Days of Supply Days -
Delta PO Vs Forecast Quantity Cost Agent Processed Information Processed information from the

extracted ERP raysdatabasgandfilist of non-exhaustive key performance index (KPI) is listed below.
Part ID Unique identifier for Part KPIs Key Performance Indexes 134 30 March 2006 e.g. - Target
Reduction % Ratigre#§5O Vsdnyfiige difference between PO and Invoice Response Agent Processed
Information Processed information from the extracted ERP raw database and a list of non-exhaustive

Quantity User Quantity recommended by user

ETA User Estimated time of arrival recommended by user
Quantity Reply Replied quantity

ETA Reply  Replied estimated time of arrival

Message Message of the triggered action

Remark Remark contained in the triggered action
Timestamp Document

Leadtime System Default system leadtime

Leadtime Target Target leadtime set by user

Quality Agent Exception Event Information

Information about deployed activities triggered by exception events is listed below.
ID Unique identifier for exception event

Part ID Identifier for a part

Action ID Identifier for the action triggered

Action Description  Description for the action triggered
Vendor ID  Identifier for the vendor

Cost  Extended Cost

Currency Currency

Quantity User Quantity recommended by user
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key performance index (KPI) is listed below. Part ID Unique identifier for Part KPIs Key Performance
Indexes e.g. - Delta Leadtime Leadtime difference between planner & actual - Leadtime Price Index
Ratio Quality Agent Processed Information Processed information from the extracted ERP raw database
and a list of non-exhaustive key performance index (KPI) is listed below. Part ID Unique identifier for Part
KPIs Key Performance Indexes e.g. - NCM % Quantity based on days of supply - @@M@ﬁ%ﬂggﬁAverage

monthly non-copfppmange MateialiQranitys MARoRMNEILALEN Rresessed Information Processed
information from the extracted ERP raw database and a list of non-exhaustive key performance index

(KPI1) 135 30 Magg &t ID Unigyaddeptifierfor Part KPIs Key Performance Indexes e.g. -
Inventory Inventory holding in dollars - PO Liability Liability of purchase order Database Specifications for

ERP exception gyeqirdgiabase-pReactivitiesdapieystaa@s Agent Exception Event Information
Information about deployed activities triggered by exception events is listed below.
Message Message of the triggered action
Remark Remark contained in the triggered action
Ncm  Non-conformance materials quantity
Ncm % Non-conformance materials ration based on daily/ monthly usage
The present invention has various advantages. For example, but not by way of limitation,
the present invention overcome the above-noted problems and disadvantages of the related art.
Further, the present invention adapts to different situations and to retains procurement
knowledge.
It will be apparent to those skilled in the art that various modifications and variations can
be made to the described preferred embodiments of the present invention without departing from
the spirit or scope of the invention. Thus, it is intended that the present invention cover all

modifications and variations of this invention consistent with the scope of the appended claims

and their equivalents.
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ID Unique identifier for exception event Part ID Identifier for a part Action ID Identifier for the action
triggered Action Description Description for the action triggered Vendor ID Identifier for the vendor Cost
Liability Cost Currency Currency Quantity User Quantity recommended by user ETA User Estimated time
of arrival recommended by user Quantity Reply Replied quantity ETA Reply Replied estimated time of
arrival Message Message of the triggered action Remark Remark contained in the 68 280n Cost
Agent Exception Event Information 136 30 March 2Q86 Anfgignation about deployed activities triggered by
exception events is listed below. 1D Unique identifier for exception event Part ID Identifier for a part
Action ID Identifigpferdtbaastiontriggered Action Description Description for the action triggered Vendor
ID Identifier for the vendor Cost Extended Cost Quantity User Quantity recommended by user ETA User

Estimated time of arrival kgeRmmencechRyinsar sty RepbiRapbiedauantiidsd dRaply Replied
estimated time of arrival
comprising:

a decision support module that evaluates said request against a plurality of indicators and
determines whether said request involves an exception that is indicative of a procurement
problem in accordance with exception data; and

an execution module that, if said request involves said exception, receives said
determination from said decision support module, triggers an action that is configured to correct
said exception and generates an interactive output to an external entity, wherein said exception is
incorporated into said exception data if said exception is of a new type, and said exception data is

modified if said exception is not of said new type and has changed, to adjust said exception data

in real-time to incorporate said exception.

2. The system of claim 1, said decision support module comprising:

an agent controller that receives said request and generates an output that is sent to a data
module that stores first, second and third types of data comprising raw data, processed data and
said exception data, respectively;

a categorization manager that retrieves said first type of data from said data module and
categorizes said good in accordance with at least one of said indicators that comprise at least one
of a plurality of procurement rules, to generate a categorization output that identifies a category

of said exception based on said good; and
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Message Message of the triggered action Remark Remark contained in the triggered action Unit Price
Unit price of a part Currency Currency RFQ price Unit price of request for quotation Response Agent
Exception Event Information Information about deployed activities triggered by exception events is listed
below. ID Unique identifier for exception event Part ID Identifier for a part Action ID Identifier for the
action triggered Action Description Description for the action triggered 137 30 MarchH ©dbBheiSr 1D

Identifier for theveRgasn GAghie R0 QR & WHRNGACHIFBARKIR VAN Heer Quaniisesemupended by

user ETA User Estimated time of arrival recommended by user Quantity Reply Replied quantity ETA

Reply Repliggoestimptaditineaf andvairdessagp-Vesaage althesiigettedastianiRemare Reppark

contained in the triggered action Timestamp Document Leadtime System Default system leadtime

Leadtime deqiaalsargekiepdime.aalory teseddRunlity HeHi AR Ay ankeamationdriarmation

about deployed activities triggered by exception events is listed below.
session manager generates a first output and a second output.

3. The system of claim 2, said execution module comprising:

an action manager that, in response to said first output of said session manager, receives
said third data and determines, in accordance with said plurality of procurement rules, said third
data and said exception category, an action to be taken;

an auto trigger manager that receives said second and third types of data, activates said
action and generates said interactive output;

an implication manager that determines an implication of said action performed in
response to said exception, in accordance with a subset of said procurement rules that define at
least one tolerance band specific to said execution category, and generates an output indicative of
whether said message is within said at least one tolerance band;

an auto close manager that monitors said action in relation to said exception and in
accordance with said output of said implication manager, determines whether a resolution action
is required, and outputs an auto close message; and

a resolution manager that receives said auto close message and indicates one of: (a)
automatic management resolution, (b) manual management resolution and (c) automatic
management non-resolution of said exception, wherein said data module is updated in

accordance with said automatic management resolution of said exception, and said action
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ID Unique identifier for exception event Part ID Identifier for a part Action ID Identifier for the action
triggered Action Description Description for the action triggered Vendor ID Identifier for the vendor Cost
Extended Cost Currency Currency Quantity User Quantity recommended by user 138 30 March 2006
ETA User Estimated time of arrival recommended by user Quantity Reply Replied quantity ETA Reply
Replied estimated time of arrival Message Message of the triggered action Remarlgﬁéﬁﬁéﬁi 2 Mained in

the triggefgdaction NGRNARICTBfOHIGRERINFRIERIS i ABanHLNGTY Yo NoR:ARNAIANARGRJMaTESIAIS ration
based on daily/ monthly usage The present invention has various advantages. For example, but not by

way of limitatiafun theantrs@nt inyetion-avasso@ theoakevargoted problems and disadvantages of the
related art. Further, the present invention adapts to different situations and to retains procurement

knowledge. It will bm@ppaiant §¢ Hase §k%@r€lﬂ%ﬁ%&%ﬁ%@ﬁﬁ§§&%ﬂﬁ&ﬁ@@%Qﬂﬁlﬂaf’ﬂéﬂpﬂaﬁ&an be
made to the described preferred embodiments of the present invention without departing from the spirit

or scope &H&@_ﬁ'&l@@“ﬂh@t I&Hﬁr_i@@ iﬁt%@ﬁﬁiéﬂ%%ﬁ)ﬁbﬁsﬁm HW@HH&H‘V@_%TOPIU aﬁ@fﬁ@ﬁﬁﬂ@é’@a@dﬂd
variations of this invention consistent with the scope of the appended claims and their equivalents. 139
corrective action for storage in said data module.
5. The system of claim 1, wherein said request comprises an initiation signal from an
external source, and wherein said interactive output is transmitted to a relevant entity and is
indicative of said corrective action.

6. The system of claim 1, wherein said at least one of said indicators can be modified

based on at least one of a category of said good and at least one an external factor.

7. The system of claim 1, wherein if said exception is in said exception data, said at least

one corrective action is taken immediately.

8. The system of claim 1, wherein said plurality of indicators can be reassessed based on

a response from said external entity.

9. The system of claim 1, wherein a plurality of indicators are applied in said decision

support module across a plurality of time periods to perform said evaluation.

10. The system of claim 9, wherein said time periods comprise past, present and future

time periods.

11. The system of claim 1, wherein said evaluation performed by said decision support

module has qualitative and quantitative components.
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30 March 2006 CLAIMS What is claimed is: 1. A system for managing a supply of a good based on a
request for said good, comprising: a decision support module that evaluates said request against a
plurality of indicators and determines whether said request involves an exception that is indicative of a
procurement problem in accordance with exception data; and an execution module that, if said request
involves said exception, receives said determination from said decision support mo&h—f\r,afﬁ Wan

action that is copfigyR{QiERl rﬁcélﬁﬂdl@éﬁﬁpﬂﬁ&%ﬂvg%ﬂ%ﬁi%ﬁdﬂﬁ@ﬁgaéﬂi}é%&Q)tﬂélbfoaasﬂl fernal
entity, wherein said exception is incorporated into said exception data if said exception is of a new type,

and said gxcepiion ghatads. medifia ifsaidigxcaption isbatpisaidiewiype B iasshangedate adjust
said exception data in real-time to incorporate said exception. 2. The system of claim 1, said decision

support megeleEOMRKSIRan s RYE R GPRIrpliRhRatRER MRS SRId ad USsEARAORRESGAIES PRAHHUL that is
sent to a data module that stores first, second and third types of data comprising raw data, processed

data and(sRie) gxgeRtion data, respectively; a categorization manager that retrieves said first type of data
from said data module and categorizes said good in accordance with at least one of said indicators that

comprise at least one of a plurality of procurement rules, to generate a categorization output that
identifies a catedor ?@f BaiG8 ﬁﬁ&ﬁ Bis@@?fﬁlga%‘%% TR I RPN G PBEES 8B & ¥ Rfanager

that receives said categorization output from said.categorization manager and said second and third data
types of Biad BT SR SLBRTECE R Gl HETE B EVUARON st b b adtition t
said thlrdagglt}zfisi%fosfarlgegla\;[g brg}ggrull(e)wvc\:lp gnrslge g}dpower, and (d) an analysis of the relationship between

individuals in at least one of said buying organization and said selling organization.

14. The system of claim 1, wherein said plurality of indicators are used to categorize a

procurement environment, analyze relevant conditions and assign risk.

15. The system of claim 14, wherein said assigned risk is handled by selecting said action

by evaluating said indicators based on past, current and future time period analysis.

16. The system of claim 1, wherein said exception comprises at least one of excess
supply, poor responses, inaccurate pricing, shortage of supply and shortage due to a quality

failure.

17. The system of claim 1, wherein said corrective action is performed one of

sequentially and simultaneously.

18. The system of claim 3, wherein after said request, said agent controller loads said
procurement rules, initializes said categorization manager and said session manager, and

calculates agent-specific key performance indicators (KPIs), and
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session manager generates a first output and a second output. 3. The system of claim 2, said execution
module comprising: an action manager that, in response to said first output of said session manager,
receives said third data and determines, in accordance with said plurality of procurement rules, said third
data and said exception category, an action to be taken; an auto trigger manager that receives said
second and third types of data, activates said action and generates said interactive38&%ﬁha?p%plication

manager that defgemings ardmplication glsaidiactiopaerierngd Bk FesRANStiN38iEk exaaPrtioRon
accordance with a subset of said procurement rules that define at least one tolerance band specific to

said exe%&@g&@tﬁqpﬁye@msq@ﬁ&nﬁxg%ﬁ@m&&u&@i?@miyﬁcpﬁcw&em%@@&dimm@%ﬁ Mythingaid at
least one tolerance band; an auto close manager that monitors said action in relation to said exception
and in agepkdpBREsitRsdick edpiph of said implication manager, determines whether a resolution action
is required, and outputs an auto close message; and a resolution manager that receives said auto close
message and indicates one of: (a) .automatic management resolution, (b) manual management resolution

)
and (c) automatic’- maRaYEBr nYAPR JSuthi s aesRie Bt A tioReMARASE RARES Sl iLS USdated in

accordance with said automatic management resolution of said exception, and said action 141 30 March
2006 mafaYeris WEGRSFeH M Uditional processing when said automatic management non- resolution
or a manual management non-resolution occurs. 4. The system of claim 3, wherein said session manager
receives an inp@ofrdresaidtcactiofh dibiary3thaheminprises sassideniitiedeexaaptinorandid ceguestiferaction,
and identifies said corrective action for storage in said data module. 5. The system of claim 1, wherein
said requesiheanepigksoasi stitiagiovhsigsad fraaecanisaxiesfiahgbureetypad wherein said interactive output is
transmitted to a relevant entity and is

21. The system of claim 3, further comprising an action library that selects said action
based on requests from said action manager and invokes said selected action based on a request

from said auto trigger manager.

22. The system of claim 3, wherein said implications comprise cost, availability,

responsiveness and quality.

23. The system of claim 3, wherein said business rules are classified based on at least one
of a term, a fact, a mandatory constraint, an action enabler, a computation and an inference, to

provide an intelligent decision system for said system.

24. The system of claim 3, wherein said exception data comprises (a) extracted raw data
related to external supply chain information, (b) a processed version of said raw data as
processed by said categorization manager, and (c) exception data generated by said resolution
manager.

25. The system of claim 1, further comprising:

an assurance of supply (AOS) agent that resolves supply problems;
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indicative of said corrective action. 6. The system of claim 1, wherein said at least one of said indicators
can be modified based on at least one of a category of said good and at least one an external factor. 7.
The system of claim 1, wherein if said exception is in said exception data, said at least one corrective
action is taken immediately. 8. The system of claim 1, wherein said plurality of indicators can be
reassessed based on a response from said external entity. 9. The system of claim 13,Q/Mé’f%li‘nzg%urality of

indicators are aﬁ@@ﬁ%méagé&%iﬁiﬁﬂpﬁupmkmgﬂugeaaaraﬁﬁagMpaaéaywéﬁmﬁﬁgigﬂm perform said

evaluation. 10. The system of claim 9, wherein said time periods comprise past, present and future time

periods. It. The gygiameRhel@im dhsiersivpeaisRYRIUSIBN-aRIfermed Rymald desirian siupearimedule

has qualitative and quantitative components. 142 30 March 2006 12. The system of claim 1, said
interactiveppidpiitscomprising at least one of a supplier message, a message activating an online auction
directly in an external B2B portal and a message launching a new transaction such as purchase order

directly in an En{efp{if¢ RRaeWEELIRRIIAGLAERR }é?m%mgﬁeQ-&-l?ﬂW wysieipalsclabuldwangiginysaid
S

gualitative component comprises at least one of: (a) a historical support level of a supplier; (b) market

supply copgiitiang.Ha) resasulicat@ammnalysis of relative buyer power and seller power, and (d) an analysis
of the relationship between individuals in at least one of said buying organization and said selling

organization. 14, Jhieisy it ahslatipdniherairespid Rl uralitynéincicatphstRienised da sateaatize a

procurement environment, analyze relevant conditions and assign risk. 15. The system of claim 14,
wherein saidrassi@agebpakisdpediegroysalaating.saig astorbyeual adingesaichindicatarsrkaged on

past, current and future time period analysis.

statistical data with a plurality of business rules to refine said at least one indicator in accordance
with a change in said exception.

26. The system of claim 3, wherein said action comprises one of a primary action that
affects supply quantity, and a secondary action that does not directly impact supply quantity.

27. The system of claim 3, wherein said action comprises integrating at least one of a sale
and a purchase of said good in a business to business (B2B) portal.

28. The system of claim 3, wherein said interactive output is channeled through an
application interface module to deliver at least one transactional output.

29. The system of claim 28, wherein said at least one transaction output comprises a post
B2B purchase request.

30. The system of claim 5: wherein said initiation signal is raw data and said external
source is an Enterprise Resource Planning (ERP) system.

31. A method for managing a supply of a good based on a request for said good,

comprising:
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16. The system of claim 1, wherein said exception comprises at least one of excess supply, poor
responses, inaccurate pricing, shortage of supply and shortage due to a quality failure. 17. The system of
claim 1, wherein said corrective action is performed one of sequentially and simultaneously. 18. The
system of claim 3, wherein after said request, said agent controller loads said procurement rules
initializes said categorization manager and said session manager, and calculates aﬁ%M—% gl‘ﬁ%@ey

performance inqigatosnfRISRNd A A3 30 MRtch 2008 §ftarisaid.daterminaianihatsaiskirauasis said

exception, initializes said action manager, and prevents reporting of said exception If said action

managergpgicates,tlatNapelief cairasperdsdaisaibaxceniionmle. Jhe pystareméslairsi8mwherein

said categorization manager applies said KPIs to generate said categorization. 20. The system of claim 3,

wherein ichRRSSION MAANRBISAQAIL! T Said TRIIHERIPRsHelR)RMce and consistency when said request is
not of said new type. 21. The system of claim 3, further comprising an action library that selects said

action based on requests from said action manager and invokes said selected action based on a request
from said auto t(ipgéraidrages: 22.0lMs ayistecemiciaitedyinbsuindsaichinptioations saitdassionst,
availability, responsiveness and quality. 23. The system of claim 3, wherein said business rules are
classifiecsygsad modildeasg gerinofia detion ehiiadt, @nfigneataoyresristr aiat, cxisapeion anhbacraing
computation and an inference, to provide an intelligent decision system for said system. 24. The system
of claim Jpititerain wauh@xceptior dataatempyisesa(eg exiraotechsdwdaial related to external supply chain
information, (b) a processed version of said raw data as

(c) incorporating said exception into said exception data if said exception is of a new type
and modifying said exception data if said exception is not of said new type and has changed, to

adjust said exception data in real-time.

32. The method of claim 31, said step (a) comprising:

(d) receiving said request in an agent controller, and generating an output that is sent to a
data module that stores first, second and third types of data;

(e) receiving said first type of data from said data module and categorizing said good, in a
categorization manager, in accordance with at least one of said indicators that comprise a
plurality of procurement rules, to generate a categorization output that identifies said good based

on a category of exception; and

(f) receiving said categorization output, in a session manager, from said categorization
manager and said second and third types of data, and determining whether said exception is of
said new type, and if said exception is of said new type, identifying said exception category for
addition to said data module, wherein said session manager generates a first output and a second

output.
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processed by said categorization manager, and (c) exception data generated by said resolution
manager. 25. The system of claim 1, further comprising: an assurance of supply (AOS) agent that
resolves supply problems; 144 30 March 2006 a response agent that improves flexibility and supply of a
back-end supply chain; a cost agent that ensures proper pricing of purchases and manages delivery of
reduction objectives; a quality agent that generates an alert replenishes supply whel? ¥13rel 084 lower
guality threshold has been reached; and a session agent that responds to a response from interacting
parties based on said action when said exception is being processed by said system, wherein a

self-learning agent taEralatesd statistinal dataawitpaBikiadte pthdpsingss: rules to refine said at least one
indicator in accordance with a change in said exception. 26. The system of claim 3, wherein said action

comprises one @fpipridgohactionstidtriaffeqis e P!y Auaetihonncthrgecordavactian thatdeas not
directly impact supply quantity. 27. The system of claim 3, wherein said action comprises integrating at

least oneyafpusalapndisdmiehase ahsaistaandiiy 2R UsiResiQ RUSNQSS PRABIH Ut rBdihignystem
of claim 3, wherein said interactive output is channeled through an application interface module to deliver

at least ongelyaRgaskiPHA PUtEatZofIQSYSIRIN Lfdaliked8, wherein said at least one transaction output
comprises a post B2B purchase request. 30. The system of claim 5: wherein said initiation signal is raw

data and said extgrigleSONECaIY AR doRterpitsaRaseysee Hlanningn(BRPlusystabtes Iménhpethaghdor
managing a supply of a good based on a request for said good, comprising:
activating said action and generating said interactive output;

(1) determining the implications of said action performed in response to said exception in
an implication manager, in accordance with a subset of said procurement rules that define at least
one tolerance band specific to said execution category, and generating an output indicative of
whether said message is within said at least one tolerance band;

() in an auto close manager, monitoring said action in relation to said exception,
determining whether a resolution action is required, and outputting an auto close message; and

(k) receiving said auto close message in a resolution manager, and indicating one of
automatic management resolution, manual management resolution and automatic management
non-resolution of said exception, wherein said data module is updated in accordance with said
automatic management resolution of said exception, and said action manager is reactivated for
additional processing when said automatic management non-resolution or a manual management
non-resolution occurs.

34. The method of claim 33, further comprising said session manager receiving an input

from said action library, said input including an identified exception and a corrective action, and

identifying said corrective action for storage in said data module.
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145 30 March 2006 (a) evaluating said request against a plurality of indicators and determining whether
said request involves an exception, said exception being indicative of a procurement problem, in
accordance with exception data, in a decision support module; (b) if said request involves an exception,
receiving said determination from said decision support module, triggering an action that is configured to
resolve that exception, and generating an interactive output to an external entity, iSRS A module;

and (c) incorporggingzaigh QxeaPSICRIIRH S3idvanGentiondaty itsaid excapionisHl mARNJYRS@Nd
modifying said exception data if said exception is not of said new type and has changed, to adjust said

exceptionJdaiain igf-ims:ddall QFBShed Qi Flater34veadsien (alcaauasising: drEegeiving said
request in an agent controller, and generating an output that is sent to a data module that stores first,

second aRq:Hhkeh e soaf datealedkaegiving said first type of data from said data module and categorizing
said good, in a categorization manager, in accordance with at least one of said indicators that comprise a

plurality of procugmeRt AbaodogeNaiats B ¢alaaerzatipnsenipumbtnatiidestifiearsriskoond bpsadi on a
category of exception; and (f) receiving said categorization output, in a session manager, from said

categorizatighbhapagarand raid seeond andhidiaes Qlodalad ank detaisninisgamhathrisaid exception
is of said new type, and if said exception is of said new type, identifying said exception category for

addition to said data module, wherein sajd session manager generates a first output and a second
output. 146 30 @ir?‘i%dﬁ% ; ?%le@téﬂd BElaih zg,a.é%ai%f‘gFé’b‘Q‘Qb‘deoS?b‘i 86%BH8H1&?‘®) TA'fesponse
to said first output %f said se siop manager, receiving said third data

action 1s taken immediately.

38. The method of claim 31, further comprising reassessing said plurality of indicators

based on a response from said external entity.

39. The method of claim 31, further comprising applying said plurality of indicators

across a plurality of time periods to perform said steps (b) and (c).
40. The method of claim 31, further comprising:

categorizing a procurement environment in accordance with said plurality of indicators,
analyzing relevant conditions and assigning risk, wherein said assigned risk is handled by
selecting said action by evaluating said indicators based on past, current and future time period

analysis.

41. The method of claim 31, wherein said corrective action is performed one of

sequentially and simultaneously.

42. The method of claim 33, wherein after said request, said agent controller loads said
procurement rules, initializes said categorization manager and said session manager, and

calculates agent-specific key performance indicators (KPIs), and
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output in an action manager, and determining, in accordance with said plurality of procurement rules and
said exception category, an action to be taken; (h) receiving said second and third types of data in an
auto trigger manager, and activating said action and generating said interactive output; (i) determining
the implications of said action performed in response to said exception in an implication manager, in
accordance with a subset of said procurement rules that define at least one toleranc® Y&k fic to
said execution Ga{egQnd 2 GaILIABAT AR OUlRULHdIGatiKe ofiwbeibsisRid Mmessrgessvifbipaaid at
least one tolerance band; (j) in an auto close manager, monitoring said action in relation to said
exceptio%aqggefmmggweﬁm%p@mghﬂ@mmm@ﬂ@ﬂsﬂ{&qcaafﬂ RERYENERLRY I AP BiRRSage;
and (k) receiving said auto close message in a resolution manager, and indicating one of automatic
managenghtJesalvtionainaktganagement resolution and automatic management non-resolution of
said exception, wherein said data module is updated in accordance with said automatic management
resolution of said exception, and said action manager is reactivated for additional processing when said
automatic managemantASHILSSIGHBA oFa WKHTH SAih e eRERE oo ARSIEY SRPSES ISP HHE method
of claim 33, further comprising said session manager receiving an input from said action library, said
input inclERE S L RS % Bion and a corrective action, and identifying said corrective action for
storage in said data module. 147 30 March 2006 35. The method of claim 31, wherein said request is
received as an iMtialion sighall kdceivied fhnwasreixiasidl sosikae nand gaidnviexastsaedotdipuistrfdicative of
said corrective action, is transmitted to a relevant entity. 36. The method of claim 31, further comprising
modifyingedavdrat |eadt ondsodiegiavlianlicators basead on af faakheweypka category of said good and at
least one an external factor. 37. The method of claim 31, wherein if said exception is in said exception

data, said 45. The method of claim 33, further comprising selecting said action in an action library

based on requests from said action manager, and invoking said selected action based on a request

from said auto trigger manager.

46. The method of claim 33, wherein said implications comprise cost, availability,

responsiveness and quality.

47. The method of claim 33, wherein said business rules are classified based on at least
one of a term, a fact, a mandatory constraint, an action enabler, a computation and an inference,

to provide an intelligent decision system for said system.

48. The method of claim 33, wherein said exception data is generated by extracting raw
data related to external supply chain information, said categorization manager processing a
version of said raw data, and said resolution manager generating exception data.

49. The method of claim 31, further comprising:

(d) resolving supply problems in an assurance of supply (AOS) agent;
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action is taken immediately. 38. The method of claim 31, further comprising reassessing said plurality of
indicators based on a response from said external entity. 39. The method of claim 31, further comprising
applying said plurality of indicators across a plurality of time periods to perform said steps (b) and (c). 40.
The method of claim 31, further comprising: categorizing a procurement environment in accordance with
said plurality of indicators, analyzing relevant conditions and assigning risk, whereiﬁ%%(i[&rﬁgs%g%d risk is

handled by sel@&}irﬂﬂ@@@h@gtmmmyadﬁatm%@i%mi%&t@&ﬁ%ﬁﬁp%n aash eyrigmandfupaedime
period analysis. 41. The method of claim 31, wherein said corrective action is performed one of
sequentiglyfand simultaneously. 42. The method of claim 33, wherein after said request, said agent
controller loads said procurement rules, initializes said categorization manager and said session

manager, and qe}%ﬂmﬁﬁgdgedﬁe%q%ﬂpgk&ypq@&t&@waﬁ@ inglicatassdRis) ane44&i3A Maeeh Q06 after

said determination that said request is said exception, initializes said action manager, and prevents
reportingvef gaiskexeaption if said action manager indicates that no action corresponds to said exception.
43. The method of claim 42, wherein said categorization manager applies said KPIs to generate said

categorization. 4¢y e qiLINgd.gtslaBndsatibeiRinISAIdpRESIMRMAPpEEWRANER St s@duRst for

relevance and consistency when said request is not of said new type. 45. The method of claim 33, further
comprising faieatiathsaichacteemireachagtignilibrary based on requests from said action manager, and

invoking said selected action based on a request from said auto trigger manager.

(h) using a session agent, responding to a response from interacting parties based on said
action when said exception is being processed by said system, wherein a self-learning agent
correlates statistical data with a plurality of business rules to refine said at least one indicator in
accordance with a change in said exception.

50. The method of claim 33, wherein said action comprises one of a primary action that
affects supply quantity, and a secondary action that does not directly impact supply quantity.

51. The method of claim 33, wherein said action comprises integrating at least one of a
sale and a purchase of said good in a business to business (B2B) portal.

52. The method of claim 33, further comprising channeling said interactive output
through an application interface module to deliver at least one transactional output.

53. The method of claim 35, wherein said initiation signal is raw data and said external
source is an Enterprise Resource Planning (ERP) system.

54. A computer program product for managing a supply of a good based on a request
for said good, enabling a computer to operate, and so comprising software instructions for

enabling the computer to perform predetermined operations, and a computer readable medium

bearing the software instructions, the predetermined operations comprising the steps of:
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46. The method of claim 33, wherein said implications comprise cost, availability, responsiveness and
quality. 47. The method of claim 33, wherein said business rules are classified based on at least one of a
term, a fact, a mandatory constraint, an action enabler, a computation and an inference, to provide an
intelligent decision system for said system. 48. The method of claim 33, wherein said exception data is
generated by extracting raw data related to external supply chain information, said 59111386‘?

manager IOroceﬁﬁjr&/ﬁu‘e(ﬁﬁ%‘%Qi@ﬂ%{i\@@é[éﬁﬂi% %ﬁ SESRNEIAD-NANPUSE SENSIRINGL AxeaRtpn data.
49. The method of claim 31, further comprising: (d) resolving supply problems in an assurance of supply

(AOS) agegtieddth30Margh 2QQ8 {6 inRPwing flexdbiihand supply off s haekiragsHPRiyLHIRINRY using

a response agent; (f) ensuring proper pricing of purchases and managing delivery of reduction objectives

via a cosh@apintehviniR Kéaiboadri, Benasatinthaneit irrigrishes supply when a prescribed lower
guality threshold has been reached; and (h) using a session agent, responding to a response from

interacting parties based on said action when said exception is being processed by said system, wherein
a self-learning a@enit caldeletps statistidaldanadwitteeppiloralibeeifvinsingids delesiinagbinefgaid aditbast one
indicator in accordance with a change in said exception. 50. The method of claim 33, wherein said action
comprisedeon®ofsagpinanodckonrifgdriaffeciasuppshauantiyfignctd secondaryadtiedpaddaasinot
directly impact supply quantity. 51. The method of claim 33, wherein said action comprises integrating at
least onegoharagaleandtarpttichasepof soid goeehtl ankbitginess éadousimesso(@RB hpdrtal. 52. The method
of claim 33, further comprising channeling said interactive output

(c) incorporating said exception into said exception data if said exception is of a new type
and modifying said exception data if said exception is not of said new type and has changed, to

adjust said exception data in real-time.

55. The computer program product of claim 54, said computer readable medium bearing
said software instructions to further perform said predetermined operations, said step (a)
comprising:

(d) receiving said request in an agent controller, and generating an output that is sent to a
data module that stores first, second and third types of data;

(e) receiving said first type of data from said data module and categorizing said good, in a
categorization manager, in accordance with at least one of said indicators that comprise a
plurality of procurement rules, to generate a categorization output that identifies said good based

on a category of exception; and

(f) receiving said categorization output, in a session manager, from said categorization
manager and said second and third data types of data, and determining whether said exception is

of said new type, and if said exception is of said new type, identifying said exception category
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through an application interface module to deliver at least one transactional output. 53. The method of
claim 35, wherein said initiation signal is raw data and said external source is an Enterprise Resource
Planning (ERP) system. 54. A computer program product for managing a supply of a good based on a
request for said good, enabling a computer to operate, and so comprising software instructions for
enabling the computer to perform predetermined operations, and a computer readal%fé%?éﬁﬁﬁgoﬁearing

the softwiyie JagirealionsaithapsesieiruinedePRRHONS 1REMR SIS 08 s eRsabet AR RAMIERZQ06 (a)
evaluating said request against a plurality of indicators and determining whether said request involves an
exception,gaid Srceptivndeingdndicative of a procurement problem, in accordance with exception data,
in a decision support module; (b) if said request involves said exception, receiving said determination

from said decissg BuPBOR pIRE PR AHagsriRmaraetiom that igigutigiied te.aapechsdigheregrign, and
generating an interactive output to an external entity, in an execution module; and (c) incorporating said

exceptioR4Qstaich R ERRIeHARIR Histier RIS pfRIGEMIIEE @Bﬁﬁ%@,iféﬂﬁgs@g @®xeantien data if
said exception is not of said new type and has changed, to adjust said exception data in real-time. 55.
The compyiigsriagram product of claim 54, said computer readable medium bearing said software
instructions to further perform said predetermined operations, said step (a) comprising: (d) receiving said

request in an agentigaRtiiiee andgenaratingn eutpul thalsisseniiader daiempdulaithatisdosagfirst,
second and third types of data; (e) receiving said first type of data from said data module and categorizing

said gooduip.a ifaieaetisatinmmmARagRl dhtaatardancenitiahleast onaof seidingdicapessthaheamprise a
plurality of procurement rules, to generate a categorization output that identifies said good based on a
category @f&xaepiianeaBEbtion category, an action to be taken;
(h) receiving said second and third data types of data in an auto trigger manager, and
activating said action and generating said interactive output;
(1) determining the implications of said action performed in response to said exception in
an implication manager, in accordance with a subset of said procurement rules that define at least
one tolerance band specific to said execution category, and generating an output indicative of
whether said message is within said at least one tolerance band;
() in an auto close manager, monitoring said action in relation to said exception,
determining whether a resolution action is required, and outputting an auto close message; and
(k) receiving said auto close message in a resolution manager, and indicating one of
automatic management resolution, manual management resolution and automatic management
non-resolution of said exception, wherein said data module is updated in accordance with said
automatic management resolution of said exception, and said action manager is reactivated for

additional processing when said automatic management non-resolution or a manual management

non-resolution occurs.
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(f) receiving said categorization output, in a session manager, from said categorization manager and said
second and third data types of data, and determining whether said exception is of said new type, and if
said exception is of said new type, identifying said exception category 151 30 March 2006 for addition to
said data processing subsystem, wherein said session manager generates a first output and a second
output. 56. The computer program product of claim 55, said computer readable meoﬁgMﬂ@Qrﬂqg%aid

software instruc§pnsHo fURpaTR s PiedstImineb oRcIalinRs. SR SIEPR (REANh (GasAMPIISING:
(9) in response to said first output of said session manager, receiving said third data output in an action

managers aad sielerd AL IR RLCRr danes: Withaaid iy ralieafRieedrepeentordlasand saidpxggaption
category, an action to be taken; (h) receiving said second and third data types of data in an auto trigger

managers AAdsasidatinghadid astianirndaenpiating maidintaractyesdiputs{id Ci%&ﬁfmiﬁlé'ﬂﬁﬂﬁg an
implications of said action performed in response to said exception in an implication manager, in

accordangeilitResibpabRrhaald pracutrantsulesthrldefingal RS rROBVOIRIAREeR ARG SREewIfiC to
said execution category, and generating an output indicative of whether said message is within said at

least onestaledaaGahandngkibaR@po close manager, monitoring said action in relation to said
exception, determining whether a resolution action is required, and outputting an auto close message;

and (k) receivirggsaigbaidm SRS pReseRopriia-fesoliian managesirniid dNdiGatings qeecpfcauiematic
management resolution, manual management resolution and automatic management non-resolution of

said excepfipmoyRerein saidvdatasaodilexe atatactl) acarsianaeMitlysaigipatiaartie veafagrment
resolution of said exception, and said action manager is reactivated for additional processing when said
automatigdrapagenoadh NeNriasAiian s fBRtiahmgnagement non-resolution occurs.
59. The computer program product of claim 54, said computer readable medium bearing
said software instructions to further perform said predetermined operations, further comprising

modifying said at least one of said indicators based on at least one of a category of said good and

at least one an external factor.

60. The computer program product of claim 54, wherein if said exception is in said

exception data, said action is taken immediately.

61. The computer program product of claim 54, said computer readable medium bearing
said software instructions to further perform said predetermined operations, further comprising

reassessing said plurality of indicators based on a response from said external entity.

62. The computer program product of claim 54, said computer readable medium bearing
said software instructions to further perform said predetermined operations, further comprising
applying said plurality of indicators across a plurality of time periods to perform said steps (b)

and (c).
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152 30 March 2006 57. The computer program product of claim 56, said computer readable medium
bearing said software instructions to further perform said predetermined operations, further comprising
said session manager receiving an input from said action library, said input including an identified
exception and a corrective action, and identifying said corrective action for storage in_said data
processing subsystem. 58. The computer program product of claim 54, wherein saié(l)é\%@é’t?rg%ceived

as an initiation gigrg|d %Q%ljéﬁélfrﬁ%g%?ﬁ@ﬂﬂ@l 8P UI5Rn 30d AL BHRAAEHYE QMR Haslicativg A said
corrective action, is transmitted to a relevant entity. 59. The computer program product of claim 54, said

computegsppdatianadiviRarrogusald peffvaiadnspreianmindy Eébﬁ%ﬁ@ﬁﬁ? dRick gignined
ICa

operations, further comprising modifying said at least one of said in ors based on at least one of a
category of said good and at least one an external factor. 60. The computer program product of claim 54,
wherein if said SHEHEANE hRSRIESREBHIH At il AR EakEH b diaial et P UoRputer
program product of claim 54, said computer readable, medi%m bearing said software instructigfns to

further pefBRA S&ideras  SARHBANS st i L HIh B o BTSHRg St ish &8sl Yska 'SIBRIMFOf Wdicators

%t of claim 54, said

based on a response from said external entjty, 62. The computer program prod
computeF%&HHﬁléaPﬂéﬁfﬁ?H %&&Yﬁ&‘a&% o) qH8tr éﬁﬁ%g‘%&?ﬁhﬁ&rﬁﬂ%ﬁi UL pHGREHAThed

operations, further comprising applying said plurality of indicators across a plurality of time periods to
perform %ysq‘[‘éps (b) and (c). 153 30 March 2006 63. The computer program product of claim 54, said
computer readable medium bearing said software instructions to further perform said predetermined
operations, furthédr cDimpuoisinguter program product of claim 54, wherein said corrective action is

performed one of sequentially and simultaneously.

65. The computer program product of claim 56, wherein after said request, said agent
controller loads said procurement rules, initializes said categorization manager and said session

manager, and calculates agent-specific key performance indicators (KPIs), and

after said determination that said request is said exception, initializes said action
manager, and prevents reporting of said exception if said action manager indicates that no action

corresponds to said exception.

66. The computer-readable medium of claim 65, wherein said categorization manager

applies said KPIs to generate said categorization.

67. The computer program product of claim 56, wherein said session manager monitors

said request for relevance and consistency when said request is not of said new type.

68. The computer program product of claim 56, said computer readable medium bearing

said software instructions to further perform said predetermined operations, further comprising
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categorizing a procurement environment in accordance with said plurality of indicators, analyzing
relevant conditions and assigning risk, wherein said assigned risk is handled by selecting said action by
evaluating said indicators based on past, current and future time period analysis. 64. The computer
program product of claim 54, wherein said corrective action is performed one of sequentially and
simultaneously. 65. The computer program product of claim 56, wherein after said r a%%‘i?égtfnggent

controllek lgads saidi@rastbane nid UlesoNilisl g9 Sraid cateqigatondnaraachanth siishaessiafd
manager, and calculates agent-specific key performance indicators (KPIs), and after said determination

that said i RRdel ete8 READN IPializes SRl 8GtieAmAN2REs (ABELPIRYAES reporting of said
exception if said action manager indicates that no action corresponds to said exception. 66. The
computer-readable medium of claim 65, wherein said categorization manager applies said KPIs to
generate said ctedoliARIBRYEY PR RIgHHST ch?éar%%gd’&lﬂfg?ﬂ’f M RBSE ST s PLarasedistn
manager monitors said request for relevance and consistency when said request is not of said new type.
68. The CBHTIRBAHIGATEAHRIGLITBY Adfr-o6 MARdRh SORST AL dAD RS AR IRY 5 AH RS U8Rware
instructions to further perform said predetermined operations, further comprising 154 30 March 2006
selecting®4ig™ SWI?Heaﬁod?:rﬁ)é’Hiﬁ%W@i@ﬂt&ﬁ%&ﬂb@@t‘%rﬁ)rsé%de?é{ﬁmlmanager, and invoking said

selected action based on a request from said auto trigger manager. 69. The computer program product of
claim 56, whereit Sale busipess pugsaaiepnidssifisictlbias&d, onhatdansiidnrea @lpa dardataifaginararandatory
constraint, an action enabler, a computation and an inference, to provide an intelligent decision system

for said Sygtenradiihgl fevatimpitiatedrageatarpibcugblefotiaimiHo witdse)sddidaexgeptiviod atanscgenerated
by extracting raw data related to external supply chain information, said categorization manager
processing a version of said raw data, and said resolution manager generating exception data.
71. The computer program product of claim 54, said computer readable medium bearing
said software instructions to further perform said predetermined operations, further comprising:
(d) resolving supply problems in an assurance of supply (AOS) agent;
(e) improving flexibility and supply of a back-end supply chain by using a response
agent;
(f) ensuring proper pricing of purchases and managing delivery of reduction objectives
via a cost agent;
(g) in a quality agent, generating an alert replenishes supply when a prescribed lower
quality threshold has been reached; and
(h) using a session agent, responding to a response from interacting parties based on said
action when said exception is being processed by said system, wherein a self-learning agent

correlates statistical data with a plurality of business rules to refine said at least one indicator in

accordance with a change in said exception.
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processing a version of said raw data, and said resolution manager generating exception data. 71. The
computer program product of claim 54, said computer readable medium bearing said software
instructions to further perform said predetermined operations, further comprising: (d) resolving supply
problems in an assurance of supply (AOS) agent; (e) improving flexibility and supply of a back-end supply
chain by using a response agent; (f) ensuring proper pricing of purchases and mana n%a&‘é}i of

reduction objectivesyia R 6patad5otrien Riasaln:petNscIMRRiNGANRIGSh eRigRishesrupply when a
prescribed lower quality threshold has been reached; and (h) using a session agent, responding to a

responsepfiam-{nietastingratties bassy quswid, %ﬁﬁoﬁs@&ﬁ@?ﬁ?iGc%%%ﬁ@ﬁd'&hﬁiﬂ&%&fy@ﬁ%?@cby said
system, wherein a self-learning agent correlates statistical data with a plurality of business rules to refine
said at leagigpgungiggtor in accordance with a change in said exception. 155 30 March 2006 72. The

computer program product of claim 56, wherein said action comprises one of a primary action that affects

supply quantity, 7aNq g @ANABFH RN FHBHEQRST BREHIFLIYHFRRAGChi WRRBhAAMBHYey BitddittRmputer

program product of claim 56, wherein said action comprises integrating at least one of a sale and a

purchase,pfesgi @ fOeH kAN AGHEIRBESINGSS (BSBIROFRinéds ttheusRRRYISIByperam product of claim
54, said computer readable medium bearing said software instructions to further perform said

predetermined gpernatiopsmiplithepeemp isloguehannalind saiditnteyapiive aufpiBIthiRuBhaBaRRkCation
interface module to deliver at least one transactional output. 75. The computer program product of claim
58, whergiidsaigwifiatiitrsigivakiso @ytBatderform said predetermined operations, further comprising
channeling said interactive output through an application interface module to deliver at least one
transactional output.
75. The computer program product of claim 58, wherein said initiation signal is raw data
and said external source is an Enterprise Resource Planning (ERP) system.
76 A system for managing a supply of a good based on a request for said good,
comprising:
means for evaluating said request against a plurality of indicators and determining
whether said request involves an exception that is indicative of a procurement problem in
accordance with exception data; and
means for receiving said determination from said decision support module, triggering an

action that is configured to resolve said exception and generating an interactive messaging means

to an external entity,

wherein said exception is incorporated into said exception data if said exception is of a
new type, and said exception data is modified if said exception is not of said new type and has

changed, to adjust said exception data in real-time.
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and said external source is an Enterprise Resource Planning (ERP) system. 76 A system for managing a
supply of a good based on a request for said good, comprising: means for evaluating said request
against a plurality of indicators and determining whether said request involves an exception that is
indicative of a procurement problem in accordance with exception data; and means for receiving said
determination from said decision support module, triggering an action that is configéPeMi‘BC e said
exception and generating an interactive messaging means to an external entity, wherein said exception
is incorporated into said exception data if said exception is of a new type, and said exception data is
modified if said exception is not of said new type and has changed, to adjust said exception data in
real-time. 156 30’'MarchPSCUE!SHR OFlAs{8radf BRSS! SXRRHIEESOBPEYARIating comprising: means
for generating an output that is sent to a data processing means for storing first, second and third types
of data, in accordSHEe!VitA°LSIa R F8sPHREGHE Y Sediafny 'l PrpsgdTamrBuistciRdPtEiies said
good based on a category of exception by categorizing said good in accordance with at least one of said
indicatorS ¥ A8 PR EPSRPA AR DASEQFEMER e 4 Aeffither based on said first type of data
received from said data processing means; and means for determining whether said exception is of said
new type, and ifSH8%RESSIER LG SARERBG AR AR ?&fﬁ‘%&i"éﬂt&?ﬁ é?é@‘gﬂ}lf%%ﬁaﬂ%n to said
data processin% means, based qn said categorization output rggeived from sajd means for Igenerating

said cateQofs St olRptRISH 4418 SRELAAINE ARFTEHES o Hhid, WA QA e RRY 1Y B mining

generates first and second d?termination result OUtcP ts. 78, The systerH ?f claim 77,(?aid execu(tlion
module c%‘?ﬁ’é’ﬁ% é.plurahty of procurement rules, and further based on said first type of data receive

from said data processing means; and

means for determining whether said exception is of said new type, and if said exception is
of said new type, identifying said exception category for addition to said data processing means,
based on said categorization output received from said means for generating said categorization
output and said second and third types of data, wherein said means for determining generates
first and second determination result outputs.

78. The system of claim 77, said execution module comprising:

means for generating an action to be taken in response to said first determination result
output and said third data output, in accordance with said plurality of procurement rules and said
exception category, an action to be taken;

means for generating said interactive messaging means in accordance with said second
and third types of data;

means for determining the implications of said action performed in response to said
exception, in accordance with a subset of said procurement rules that define at least one tolerance
band specific to said execution category, said means for determining said implications generating

an output indicative of whether said message is within said at least one tolerance band;
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means for generating an action to be taken in response to said first determination result output and said
third data output, in accordance with said plurality of procurement rules and said exception category, an
action to be taken; means for generating said interactive messaging means in accordance with said
second and third types of data; means for determining the implications of said action performed in
response to said exception, in accordance with a subset of said procurement rules NMaeshePleast

one tolerance RapchspecificdARald SxaGIIRR FRIBERIYN FithiNeRAS IRNdale BRI AIIRIEALONS
generating an output indicative of whether said message is within said at least one tolerance band; 157

30 March20RkiFean A0k RanileHNh st AHIRR ihrelationdo saidexcgption and determining whether a
resolution action is required, and outputting an auto close message; and means for indicating one of: (a)

automatic management resolution, (b) manual management resolution and (c) automatic management
non-resolution SPEHHS dXEe RYREVENORT Qlcofiaiam Salaass Bdle Mkdutdgs: WherBIAAld data
processing means is updated in accordance with said automatic management resolutjon of said
exceptiof YRGB NI Agdre Ay EAie HenBReRTRERAR A Yo Y Rt A S FBLeL e WiRn said
automatic management no -resolu}ion or a manual management non-resolution occurs. 79. The system
of claim ?ﬁ?%ﬂ%‘?‘é‘?n‘%lé e Y for Q&teMiieg: a0 said gﬁ@eé’ﬁ%‘f*?s%“&f DEARe YdaFdcives an
input that comprises an identified event and a corrective action,. and identifies said corrective action for
storage iASAITASE BHOC SRS Sl s BT BB R Sy PLISHT FECTERATShiT St TSRS of said
indicators can be modified. based on at least one.qf a category, of said good and at Jeast one an external
factor. 8 EPREULERH AF Bk FEINIof SRl BT PRSP IR BALS "SARERERL: one

corrective action jis taken immediiately. 82. The system of claim 76, wherein said plurality of indicators can
be reas Sggg-el‘asgggé or a manual management non-reso ution occurs.

79. The system of claim 78, wherein said means for determining whether said exception
is of said new type receives an input that comprises an identified event and a corrective action,
and identifies said corrective action for storage in said data processing subsystem.

80. The system of claim 76, wherein said at least one of said indicators can be modified

based on at least one of a category of said good and at least one an external factor.

81. The system of claim 76, wherein if said exception is in said exception data, said at

least one corrective action is taken immediately.

82. The system of claim 76, wherein said plurality of indicators can be reassessed based

on a response from said external entity.

83. The system of claim 76, wherein a plurality of indicators are applied in said means for

evaluating said request across a plurality of time periods to perform said evaluation.

84. The system of claim 76, wherein said evaluation performed by said decision support

module has qualitative and quantitative components.
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on a response from said external entity. 83. The system of claim 76, wherein a plurality of indicators are
applied in said means for evaluating said request across a plurality of time periods to perform said
evaluation. 84. The system of claim 76, wherein said evaluation performed by said decision support
module has qualitative and quantitative components. 158 30 March 2006 85. The system of claim 84,
wherein said qualitative component comprises at least one of (a) a historical suppo?pléwlcafzé)%pplier;

(b) market suppgs copditiRnsn (&) @lzﬁ%ﬁlsﬁ,qfvﬁéféiﬁ%Mﬁiaﬁlfﬁ@ié/@&‘}b’&{emwﬁﬁ%ss@ﬂ|FeraElQ¥M@r@13nd (d)
an analysis of the relationship between individuals in at least one of said buying organization and said

selling organizatipfe6al Thgyeteepglainuidvhessimsaic RipacBhingisators aredsfddo sategorize
a procurement environment, analyze relevant conditions and assign risk. 87. The system of claim 86,

wherein gaid\assignemfivkiaeapdiee:kn $ekeriing waidAdtien Ay SvayRiBTaRAe Mdicp shases on

past, current and future time period analysis. 88. The system of claim 76, wherein said exception

comprises @it iaast AR bR SoSHRA IMu PR IS ERRARBS. ARSI aiIRECRAnSARISAge of supply and
shortage due to a quality failure. 89. The system of claim 76, wherein said corrective action is performed

one of sequentially and simultaneously, 90. The system of claim 78, wherein after said request, said
means for gene% tlﬁggéﬁtedﬁt ‘f(i%‘é}?jg AR BRE AU ARG5S iy Yheeh s S g ¥ s Ating said

categorization output and said means for qeterminln whether sajd exception is of said new type, and
calcuIategr%ﬁéﬂﬂg?}e%}ﬁgmeﬁ]&?&aﬁﬁég ﬁY&fbta“tBﬁ@%&@ﬁfsﬁ?%ﬁﬁsﬁerﬂ%%id determination that said

request is said exception, initializes said means for generating said action, and prevents reporting of said
exception if saidTh&des jotegentciiingXaidlactionsitidicaigadt aisk asdeticieddryespancy taigaidtiexception.

by evaluating said indicators based on past, current and future time period analysis.

88. The system of claim 76, wherein said exception comprises at least one of excess
supply, poor responses, inaccurate pricing, shortage of supply and shortage due to a quality

failure.

89. The system of claim 76, wherein said corrective action is performed one of

sequentially and simultaneously.

90. The system of claim 78, wherein after said request, said means for generating said
output loads said procurement rules, initializes said means for generating said categorization
output and said means for determining whether said exception is of said new type, and calculates
agent-specific key performance indicators (KPIs), and after said determination that said request
is said exception, initializes said means for generating said action, and prevents reporting of said
exception if said means for generating said action indicates that no action corresponds to said

exception.
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159 30 March 2006 91. The system of claim 90, wherein said means for generating said categorization
output applies said KPIs to generate said categorization. 92. The system of claim 78, wherein said means
for determining whether said exception is of said new type monitors said request for relevance and
consistency when said request is not of said new type. 93. The system of claim 78, further comprising
means for selecting said action based on requests from said means for generating M%F&ﬁo%@, d

invoking said 5@@?@%%9%&1@&@91&"9@, vayest Semmaid @&%@ﬁéﬁ'ﬁﬁg@ﬁf@@ﬁ&?ﬁi@dﬁ%@ﬁ%ﬁiﬁ
messaging means. 94. The system of claim 78, wherein said business rules are classified based on at

least ong@‘@g%m,@pfg% wg@ag&w&@g@f%loﬁn action enabler, a computation and an inference, to
provide an intelligent decision system for said system. 95. The system of claim 78, wherein said exception

data comprises é%?/ extracted raw data related to external supply chain information, (b) a processed
version of said raw HAta BB oESLUBY 1y YA HESHY B YrarArigr S eatdihatit SiitCand (c)
exception event data r%?nerated by said means for indicating. 96. The system of clajm 76, further

comprisiiy ™ MALhAGE Hat RERIS ARG OEISNETGT FBSSIONE SUEHRY BB SR A 10

improving flexibility and supply of a back-end supply chain; means for ensuring proper pricing of
purchase¥ 8¢ RFEhEEEs delivery of reduction objectives; means for generating an alert replenishes
supply when a prescribed lower quality threshold has been reached; and 160 30 March 2006 means for
responding to a9&sphasesteomointeractifyy pathiasdoagetson saidnadibonaldeeing said action based on
requests from said means for generating said action, and invoking said selected action based on a

request from said means for generating said interactive messaging means.

94. The system of claim 78, wherein said business rules are classified based on at least
one of a term, a fact, a mandatory constraint, an action enabler, a computation and an inference,

to provide an intelligent decision system for said system.

95. The system of claim 78, wherein said exception data comprises (a) extracted raw data
related to external supply chain information, (b) a processed version of said raw data as
processed by said means for generating said categorization output, and (c) exception event data
generated by said means for indicating.

96. The system of claim 76, further comprising a management means that includes,

means for resolving supply problems;

means for improving flexibility and supply of a back-end supply chain;

means for ensuring proper pricing of purchases and manages delivery of reduction
objectives;

means for generating an alert replenishes supply when a prescribed lower quality

threshold has been reached; and
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said exception is being processed by said system, wherein a self-learning means correlates statistical
data with a plurality of business rules to refine said at least one indicator in accordance with a change in
said exception. 97. The system of claim 78, wherein said action comprises one of a primary action that
affects supply quantity, and a secondary action that does not directly impact supply guantity. 98. The
system of claim 78, wherein said action comprises integrating at least one of a saléb%%%&@ﬂ%se of

said good in a bsinRsREALpenEag (B2BkRUIRL BnT NRSHSIRY PiiElAIDatsd WhEHRINRBChiniEACtve

output is channeled through a means for interfacing with a user to deliver at least one transactional

output. 1004 The SRaMObsiRIMRARDREreH saldl aideast AnetansactionaHt FRNRIISETAaRR9St B2B

purchase request. 101. The system of claim 1, further comprising a message formatting component
configuregaigsmapPRelionthasnarated Wikhsaldd nigsaes yerpetpHl that £QRciseE AB2R eefbRliaft process

message. 102. The system of claim 101, further comprising a listener that enables the system to
translate @i AUBARERLARARCOBEpIFResSage. 161
97. The system of claim 78, wherein said action comprises one of a primary action that
affects supply quantity, and a secondary action that does not directly impact supply quantity.
98. The system of claim 78, wherein said action comprises integrating at least one of a
sale and a purchase of said good in a business to business (B2B) portal.
99. The system of claim 78, wherein said interactive output is channeled through a means
for interfacing with a user to deliver at least one transactional output.
100. The system of claim 99, wherein said at least one transaction output comprises a
post B2B purchase request.
101. The system of claim 1, further comprising a message formatting component
configured to map actions generated with said interactive output that comprises a B2B compliant
process message.

102. The system of claim 101, further comprising a listener that enables the system to

translate and interpret an incoming message.
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