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G: THE INVENTION 1. Field of the invention The present invention relates
to a systemthat nanages exceptions to normal operating situations in
procurenent of supplies. Mre specifically, the present invention

deci si on support systemto deternine whether a supply request lmmnmmmw“l
exception event, and thep _enpl ogys an execution s stemto perfo

correspondi ng acti on baé@&%@@’&ﬁ%ﬂ“&u Y ’f TBackground ofs91tome
Rel ated Art In the related art, software solutions del i ver resource

pl anni ng, wor kfl ow aut omati on, deci sion support and busi ness LN
within the supply chain. EAU‘K@R@UNE@FQ‘ hqm NSystenms ﬂlﬂ'@@ﬁﬂ“mﬂmmﬂ
quantitative recommendations w thout proper y cons ering the

associ ated with supply managenent. For exanple, but *G00002*

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
invention applies a decision 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, 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).



not by way of limtation, risks such as inbal anced market conditions, a
deteriorating relationship with suppliers or over-extended supply pipeline
that affect the reliability of supply, are not considered in the
conputations performed in the related art system Various related art
systens focus on_event-triggered problem.detection and recopmendatjon. \Wen
suppl y issues arvgﬁ E@lﬁs‘i‘?@?‘@ﬂ,haf Reen toute tlgéheaﬁeﬁat%‘{)% ahrihg etegre é’éerté‘)dand
activates predefined problemresol ution processes. However, the related art
syst ens ar of poablerd aptolwtona tire hrsdinitativog iy its effectiveagssdBomexanmmietiu@of or
feedback). Further, there is no related art systemthat detects and
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an exception event (i.e., an event that requires a corrective action due to

a corr espondizfemaendiihis@fbly Ind B&nR{ECUr enent process, as detailed below). 1
Wil e col | aboration has been touted in the related art as the preferred
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cannot resolve conflictin riQrities or msmatches in _supply d demand.
Figure 1 imofaglpipguchapt nrasess-dn thip cassy theseentiop l%ﬁ%@lﬁgﬁﬁwg@g@p&sbn to

the normal procurenent process. In this case, the exception is a supply
short age. IstepaSt,itheshostagp report istraed byiarbusere(ieepbet theshpdage ns C&‘Cblm@cgr
(i.e., after the shortage has occurred). Next, at step S2, the inpact of

t he short ag¥ext,at eteplS2atiedmpactchfahe stioetagSi3, evhlnated Landl at etep iSS, theasupsitkr ior

addi tional procurenent. At step S4, the user then nonitors responses from

the suppli gueRabRA 208itiLRS FHYQIYMELt. At &Bp 83, thAhus&!tBéh MoRitors FeshSnd§ @R ned
whet her the response received fromthe supplier is acceptable. If so, the

process ist%g%’@%gpglas O‘T‘n{%@gﬁ;&ﬁg‘% 33'3 overcone, and no further analysis
event

is conducte prevent such*a I'n the future. However, if the
supplier's respopse ig§.hot ceptable,, then in step S6, .ot her sol.utions are
oPmul at ed. | For Atet s Bt g U reomhnit FGeiven oSip iRt s
considered. Other suppliers are contacted at step S7, and the responses
from t he otaseptahle df s the progessonrarapletgd jaf the shertage is jovercameopnkno BHST | er s
provi de acceptabl e responses to the shortage, as determ ned at step S9, the
process i s analypisés exhdutiedtypreyentfsuchaseventmgbe fissreaewnwtr, Hdlbepipphieds and

t he shortage cannot be corrected within the required constraints (e.g.,

time, noneypspohfels abt Steptable Ghed R e S6S offer tdotutiDAS rdr@ FornAtleteaN &by zed,
and at step S 11, the production and managenent teans are inforned that

they will hayfple tfd p6&sibility 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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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 nanagenent activities at
2 the commodity unit |evel, which are vol um nous, as each product or

fini shed good may include hundreds or thousands or nore of djfferent unit

| evel conp&ﬁ%ﬁpgmc ity unit fevpls wylyich arepeoluminous| s, ea@h@refﬁacaﬁrgjwe@eémm evel
part responsibilities assigned to each purchaser of a conponent overwhel ns
even the nosay icputei handeeds ou thxvaansts or anere tof alifferer| unitelgvelrcomponents dergnt
systens, as the supply chain beconmes nore volatile and unpredictable. As a
result, it resistar)r dbslamsulf, thdeolumimue dnitdldvel part resporsibiligessaspighyd tohaich

sof tware sol utions do not focus on retaining procurenent know edge, such as

pr obl em manageRat oPQWn%h@ﬁti SSwhAthsa&leh Vthd ISt &Héﬁé}ﬁcéd Pub@iatet ahgd art
sol utions do not resolve "human rel ated i1 ssues such as | ost "of procurenent

exper ence Qb QGRS S BhoIBANET ke Ty CELRTROAL! mNs| AMaAdq et hod
ocuses prifmaril'y on sharing I nformation a atomating transactions. For
exanpl e, but n‘g{; by way of limtation, for a trained practitioner managing
t he exceptigRr "etﬁ%/lg', there are no consistent and repeatabl e processes. The
related art approach depends di sparate and non-inteqgrated system generated
reports to detecfs 8pesaitf itis ppiobleanel tharelated aridhas gxisting smly@tm@m%mgl oyed
in the report are static and limted to a fixed collection of key

per f or mancesolutibns adorsot ( KLY ,onr egfainige psocofenudmanigiondedeet esunlal ase prvablamnent .
Therefore, the related art approach has various problens and di sadvant ages.

For exanpl epm iRt coNsidePitiot§ ahd tfivitib N FulRdra théSRhtéd aft RB1UtRhAWBhoar t 1S
typically based on a "snapshot' of current and future information, and is

not extr aCtx%E'ol%‘ﬂWﬂRxPlrélz?th %sg%% sgglﬁ‘gsd@hgc%ﬁgg%&%{gggreﬁgﬁ’énEﬁﬁf ocdulighées'o an

i nconsi stency in e anoun each trme frame, thus
resulting in non-standardi zed solutions to the exceptions to normal supply

procur ement AN EY i i onal |y, the related art methods of eval uating and

managi ng procurenent are typically standard acrqgss .all type of comodities,
regardl ess of thEherRlatedaresysiem dheethod fecusek spmaglyt e sharingeinéormagionnodi t y
characteristics (e.g., sem -conductor

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
(KPI), 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.



conponent versus stanped netal part), and regardl ess of whether market
conditions are over or under capacity, the related art eval uation nethods
cannot be varied to incorporate the effects of the above-nentioned changes
in the procurenent environment. Further, as a result of the inability to
adapt to varying nditions in the procurenment environnent, and as

" Tustrated i Adinallyohs e siBubadR Avaluaing andanesie Pcacast
applies a sequential process. As a result, problemdetection and execution
(i.e., takiagtypinalgstandardactaseall tine ofwemmarhides; tigartess od thatnyirenmiental y
dependent on the experience, know edge and approaches of the manager or
user of theonditiahed Bespiterthe Mifféreny cohmedite|chiadieristicsSiesd. e sermivamdoctbr
provi de any nethod of creating, storing and updating data on exception

events, ancoapehyitR@rdubatantRian&assat)0ind RafIQS Of WRMHer PRRdtidoARiond N
real-tine. Therefore, there is an unnet neéd in the related art for an

adapti ve sygl gt Qtahn(?érféagé]c?{}t e %gz?t{eé‘%rtt%%ﬁ;aﬂ n TS '%pé‘t’ﬁ%&ﬁﬁ%ﬂ gy of a

probl em prior to resoluti na I on, an adaptive sy noni t or
and adm nister further carrective actions when the problematic situation
degr ades anBI¥POraBe dhe ottischn iy dhe @BWW“W"%H@Q%EWT RIVERSPPERISRE i s an
obj ect of the present invention to overcone the aforenentioned problens and
advant ages caviremaentel ated art system It is another object of the present
invention to provide a framework of data extraction, analysis, action
trigger and resgomther,ias &hesdobof whe énabilityi toeadapt do tvarghg eohdiviehy imahage
exceptions in the goods procurenent process. 4 It is another object of

t he presentprbéiit@iéntoshvironidesty i@ & WaSFattd L Fi@LRe 1t ht IRBAREE bV the
Moni t or - Anal yze- Act framework to report events, to activate actions, and to

custom ze rj,eg aﬁ’f'grdcggsi @)é)lileg a %gﬁ&hiaﬁ?%c@?sr. .Agsbi ?&hltof)roho%l l%é%g&{ and

invention to provide a systemthdt enufates the intelfigence an
adm ni strative capabiliti.es of ap experienced procurenent/urchasi.
of 11 cer,  ardeOBRNG IR shurliyg AeHon i irbreaar gl anfl oottty
facilitate control. It is also an object of the present invention to track
per f or manceloRerdent @y Biesxperiense aendedes and geprrachss ofitheimanagenorgsetedfithr oduct
demand signals and life cycle. It is also an object of the present
i nvent i on trelatedakysten. e Bliirthermthec nelatedi artitsysiem bdase dnas nprowidenahyt yethade of and t o
i ncorporate adaptive capabilities in the present
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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invention to read and apply the appropriate | ogic and actions by commodity
type and situation. It is also an object of the present invention to
provi de problemresolution capabilities in the formof action nodul es that
can be activated to resolve an identified problem and to ensure real-tine
managenent interyventi on based an. feedback from managenment of. t excepti on.
S Tur t her Thts BRaiesr R oh b SRS AP HIOB o O s dnisdare (g
specify data and access rights that limts the data use for a specific
functi on orengeges thesMoniter-Aalyza-Act Bamewerk tg senoregvents; tecactiyateragions; ardnt
invention to operate in an interactive and dynam c environnment, providing
mul ti - channelkustod@renales and fogid. fi cati on to all users. To achi eve at | east

t he above objects, a systemfor nanaging a supply of a good based on a

request for saidt GOt af@HBY bBjeftdoR e Piebé nSetiRAr fo teea tyqbmetat uat es
sai d request against a plurality of indicators and determ nes whether said

request inv e i that J:s.:L:ndi.cati o r 3 bl em
inb accoe%&gﬁg%a%et ﬁﬁtggf 8%‘% o%ﬁda%dgflﬁlggﬁﬁgn cegaebglutﬁ%oﬁd’%g uleegrﬁ %}%eé]tg,é&)i f

sai d request invol v;s aid e eerl)_ti O<£’ re(i?ei ves sai d deter rri.n(gti ogl fromsaid
deci si on sUPPSFERFHERYF ,asmgi‘gé‘é 5 aldh caepdes manaAgement goals it dndiyidip! BYF ¢ ect
sai d exception and ggenerat es an interactive output to an external entity,
wher ei n sailevedie tasilityip cprirglncor porat ed i nto sai d exception data i f said
exception is of a new type, and said exception data is nodified if said
exception i s notlt falseindohjent/of theepresedt insentohdo gack perforadnos vithaefdreage ept i on
data in real-tine to incorporate said exception. Additionally, a nethod for

nmanagi ng a tg Whgerﬂént%oﬂgﬁﬂd&md?%@t pRduGdeniad _sigh@lsgﬁ@qifé &ychd. so
provi ded, including the steps of (a) evaluating said request against a

plurality of ind¢aliof 3 3BRcA6E &E%&eﬂ@in%ﬁio?ﬁt‘b chgbid rEﬁQHﬁéEuété(}’éf)g%@é. f]‘”

exception, said exception eing Indicative of a procurenment pr
accor dance WI%}Q except i ata, in a decisjion s ort .nodule, .(b) if said
Fequest | b inbdl: PaT amd de toscRabrale HioptE Finat RS 5 S ety
deci sion sypport nodule, triggering an acti.on that is configured to resolve
that exceptiN¥etiong rgaérﬂélrda&m%@t 8 APPIOPEREJPSie @ AEtNS By ForHmedityewRa A Gt i t y,
in an execution nodule, and (c) incorporating said exception into said
excepti on damatiernf. sai d exception is of a new type and nodifying said
exception data if said exception is not of said new type and has changed,
to adjust said exdeplsoosm dbjeet bftheeplesdnt rivvention tth girovide qroidemeresglution am
product for enabling a conputer to operate is
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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provi ded, the conputer program product including software instructions for
enabling the conputer to perform predeterm ned operations, and a conputer
readabl e nedi um bearing the software instructions. Mre specifically, the
predet ermi ned operations conprise the steps of (a) evaluating said request

against a pluraglity .of indicators and determnin et her. sai d request

i nvol ves ar?cwaé‘}?@i"%}ﬁ‘, e"scﬁptbo‘b‘i?é%ﬁ{lgéﬂ eeauHgn mﬁ’d}‘%é%v%c sgid reqyseiRye AR Nt
probl em in accordance with exception data, in a decision 6 support

modul e, (b)saidf exception,etpserves isaidodetenmivatich diame piaiddecisivnesuppoy wwdule,
determ nation fromsaid decision support nodule, triggering an action that

i s confi gurtfiggdre anosistiat thaniisl configytd as, corredt gsideexkeptich and i géneragst anve
output to an external entity, in an execution nodule, and (c) incorporating

sai d_exceptj@fuclitt Gual % & ARk A nila] %yﬂgfeﬁ 3hidl SXESRI mn&%?e;fatea MEW type

and nodi fying said exception data if "said exception is not said new type

and hae chaees g rSE 50 S BUERRIL Oy D, LA it % e
i ded, the., .ncl udi f, | uat i id Al | nst
oYL e, P TSRS TR e B A ek b HEL S, °

exception that is indicative of a procurement problemin accordance wth
excepti on daceptioardgtanaaenl-tineg torineasparaiegaiskaxdeptoner i nati on from sai d
deci si on support nodule, triggering an action that is configured to resolve
sai d exception ahdliiertlyas methodrfor mheagheg & swplesSagocitbasedhos a rajuast fext er nal
entity, wherein said exception is incorporated into said exception data if
sai d exceptth®godbd isOflsPproRiiellydBludiptths slefls 8K @ RVAIAMikhdaAd ksyuBRdighingich i f
said exception is not of said new type and has changed, to adjust said
exception ﬂﬁﬁ% =t . . :
acconpanyi rig P%’ﬂg‘??caﬁ% cﬂd ?@gﬁﬁwg e tﬁtz%%trl(?e\j u}gﬁ 51% 1ug-;lré%?%re]'zggpmn’
under st andi ng, of pr.eferred .egbodi mepts of the present i.nvention and are

| ncor por at GA FXSERYOR iR (idigatlye aF @ procurpment RgbiPm, i gifordane aTiL: o
enbodi nents of the invention and together with the description serve to
expl ai n t heeXpentioaidstae i deeaisian suppRrtipedulai(@if said requesfdryolyesanexeditihed art
process for managi ng a supply shortage; 7 Figure 2 illustrates an

ar chi t ect urrecap¥ing saidxtetquindnagion rfiomal isard rdecisfontsuppay stodnle, 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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of the present invention; Figures 3(a) and 3(b) illustrate a process
flowhart of the nethod according to an exenplary description of the
present invention; Figure 4 illustrates a process flowhart of an event
cat egori zati on phase of the method according to the exenplary description
of the present inventio Fi gur 5 illustrates process flowchart of an
adapti ve eXBRRY dﬁoﬁﬂﬁsgbb n’f'—ﬁqH%ﬂ &B’@g’reﬂl $rid ¢ eXqepton, x £9p51VARg, said
description of the present |nvent| on; Figure 6 illustrates data flow of the
rul es and ldetgrminatiomdfiom said odetision tsupport exedidé.atygadeng r aptaction dhatt hse
present invention; Figure 7 illustrates an exenplary description of a
correction ceﬁﬁ@rsampl Jored0 shidgexcepia, dindg gérerdtihg @ entenictivé\vafjut a8; arf-i gur e
8 illustrates an exenplary description of a correction of an excess supply

accor di Ng Qi RS Btn LRGN SB4ulE] aqwr(f%fm%@br@ﬁs sgi@tpxcéﬂt dtSthicPdafd @

cal cul ation of ongorng and EOL (End of Li cence cal culation

?ffﬁL?LQ?etﬁa%@lgﬁﬁo Rl AP Ll sip res@ﬁg&ﬂ%@%@?fﬁ%ﬁﬁ% it e

present invention; Figure 11 illustrates a uaI ent process in an
exenpl ary &é@&)ﬁcmtf%s ot pheaid ngw dipe mléaﬁtq%@%g cgv% 7l exoeRtion et at es
an exenpl ary enbodi nent of a networked system accordl ng to the present

i nvent i on. igreal-BEFAI LED DESCRI PTI ON OF THE PRESENT | NVENTI ON Ref erence wil |
now be made in detail to the preferred enbodi nrent of the present invention,

exanpl es of whi cAlsar® systdniSor aiaaaging atdagplycefoargesy bagd dbmaavireiest fon thére
present invention, the terns are neant to have the definition provided in

t he speci fg@aau%m‘am W st iNdISEng Pleahd Mort RAIRYing REidSREEdsE 'a%ﬁﬁ&toc{‘-

Furt her, ant ages of these and the Stated objects reside in the details

of constr Ugggh!gr?\gtf@fjgg&%{o% agﬁ' c??énﬁﬁ{u?gdw hér Qﬁﬁeﬂe&lgés{ %vo%% Cl Bed,AGH

cl ai med, cconpanyl n gs form na a part

her eof , e . uneral s refe [ ke s thr. hou E sent
el udes. arfi dRdiFgis Sk BiGIsTSat PIROLSE 1 RBRFS i pbien danBitbat oc
by back-end office syst ems including (but not Ilimted to) Enterprise
Resour ce  means for recéiving 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;



Pl anning (ERP), to expose selected information to the trading parties. A
net wor ked i npl enentation of the present invention is illustrated in Figure
12, as described bel ow. The present invention uses web based nmessaging with
hosted content as the current system of conmunication in the exenplary
enbodi ment. However, the present invention is not limted thereto, and

ot her communi catigsie dyHysinptes payargiisstuprofcanxsiplary epbegdisncns gfthe ystemon (i .
e., engagenent) process, the | PA deploys intelligent business decision
tool s to i nffhegsesenhinvenioogss rate of problem (i.e., exception) resol ution.
For exanple, but not by way of limtation, the |IPA deploys a singular track
of corrective a®iguees 3(@) & 3(8) dlustraklagiiocesh flbo@ckaneLihe mithod ddcbiigs tong

mul tiple corrective actions to reduce the |ikelihood of other (e.g., high

risk or co { . .1 PA processes exception events
TR R AT A ey

using neth osed 1 n greater | ow t 0 manage procurenent

Py ons hat il g B8R AR BRSSP T

creates a systemthat encapsul ates dommi.n know edge (i.e,, the know edge of
managi ng eX&HhRq SHOBIEHOLhE Grenplamy despiptioy 9t s PERSERIGYVE9Popr i at e
corrective actions in the formof interactive nessaging with external
entities such afigueplillesteatesruprogess, flavnhart Ak apzadaptitecgxecutiorepkdse af ithen
criteria by analyzing changes in commodity (i.e., internal characteristics)
and envi r onssinddedccordirgl toitheexemplary desxipdonaf thepkdsemtinvaltiohact ors) to
support deci sion nmaking. The database of the present invention is built

around the indi \Fiigih'é‘% iHQSTRE data H¥RE0H tBe Fules WRd RgiPHERIAG RcdMRR Bfan
commodity), where the | owest denom nator of the combdity type I's a unique

part (e.g. ,exgméﬁ?)jo(?etsgﬁgqt Jno%t{?ecérﬁpp iR -Oncommdi ty type possesses uni que

rul es and l"0gi eren y situdtion such as shortage, excess or
ri sky in various,nmarket conditions. The regate .of the custom zed, system
For i 1 commod: TR0 pbAIFgARS 4 e imary SCHBUGtS CYRIGR Bhgespply
repository. In the present invention, the terns "commobdity" and "good" or
"goods" ar eheréage apepréinglia hyatsesgnt mpentiorA of the present invention al so
performs evaluation of nultiple key performance indicators (KPIs) across
different tinme fFegureds jllustrefes cinnexefripldry ndescriiptiont efi at wyrediiore of apeexgpess
guantitative) and indirect (e.g., qualitative) conponents. The different
time peri O(ﬂﬁprﬂyﬁcddﬁdﬁhgQEth]@@‘@ésemCim‘ré‘r@jlah; and future, such that the | PA can

perform forecasting of future events, nanagenent of present events, and
i ncorporati on Ofpjgures 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.



anal ysis of past events to inprove the accuracy of managi ng the exceptions.
The approach of the present invention is to deploy a forward-I ooking
solution instead of the related art discrete instant fixes. The

f orward-| ooki ng sol uti on snmoothens the fluctuation as future considerations
are taken in the conputation. On the other hand, the related art discrete
fixes disregard f%ﬁ@EME@QﬁIBRQN@F THEP @%T&NWTEQN by way of
limtation, in the case of Assurance of Supply (ACS), the direct Multi-KPIs
i nclude, but are not limted to, supply and demand quantities, magnitude of
f orecast change Referance whid nowable miade iqodetaibtavitharpreforrad emibodiment)of thale of

hi stori cal demand change within the | ead-tinme w ndow, and/or buffer

i nvent ory. phés@nt indéntRa) exdnipglés dfRVhitinaleUli@dratddlih théadtoinphhythi @ehwtifgs. In
information on the historical support |evel of supplier, market supply
condi tions (& pBesentSiVERTINY §hd ferfICdrb AHENE 9 Halid RS HefilBbAWEviAld hyXgs Pover

versus seller power, and fhe rel ationshi p between people i'n the buying and

selling or [ jon, T I he. e i nyeRnti.on ays,a first
aroupof t REBRLIoRt e 8 bty ol TnRbE el PUA R R, BROQL B dholaged
group of th Pls to further .anal yze conditigns_and to . assign risk. A
plurality S tg?férﬂ“é,th%léta sehiFdheEPsidg lgrtB%@sﬁaﬁa@f SPISUBETiRMANG BPITBIOR 85 ser i es
of operations to sel ect KPIs based on the exception and/or categorization
as det er m meerebyullshcheprinaftant desevibed i and. chudated.i oefetange being neede dioofthe he
present invention applies business logic rules, as discussed in greater
detail bel ascorhpanyiyy dawiarpmsr fopningt € part theesas, wherpire likempuimeradk refénrelikdre
categori zati on has been perforned, the present invention deploys actions
that are sglafgiigdudlpsgd on business rules (e.g., the interactive output).
As a result, the present invention is capable of reassessing influential

factors and ri SKFIE%?‘Q&nPﬂlcfu%@Pgl?ﬁiiezli%én?glé(%pfelﬁ%gé%l??gg%ttﬂfﬂra&lgﬁ es i

receive the interactive nessag I nventi on

provides a fr rk fo fti-stage determ nati.on aof the type_of problem
Pt e pr odiaebioask- ood e, sy diiiiag Pl t7ied ol BRjetntRS preoBESeqon
various rules stored in a rule processor, followed by execution of actions
desi gned t &lannieg (BRR), toexpeperfelepicd dnformaties (o e traditg parsies. Bd agtrakede
process is nmufti-stage (i.e. iterative), the present invention is unique to
parti cul ar isplenatatohaoftieepresent cinventonsist lasiraed .in TRiguger t2; esss desgribéd t he
exception events 11

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.



is incorporated into a know edge base (i.e., a set of rules, fromwhich a
subset of rules are selected, depending on the specific type of commodity
and category of exception). The present invention can process many such
problens (i.e., exception events) sinultaneously, and uses a dat abase
containing stored data to recognize simlar types of problens, and take
corrective acti orheniRhedesordingita thgy prepent iy errions alsp cergies ree dystedthiah

real -tinme. The I PA architecture includes an adaptive decision support

syst em and canapskiatast donmaie kgowtedgewi e hthe dmobydedgr of mardging exoéptivarevents) a
processor at a manufacturing facility, which utilize quantitative and

Bool ean anakiyisitise ability ttﬁaeﬁla{ GppRptiaRNebriced ¥&iondlih GHS f6mh @FahicRBtiod
exception events. Additionally, unique sets of rules and | ogic are provided

in the pr e%ﬁ?&%?%}ﬁ%%ﬁﬂ %Ftehi%{l AMilit€s g&?ﬁ;ﬁ?&?s\! IQx?th@ffCtﬁQtﬂ’gnéan ahtgngs Wi th a

collection o t1onal nmanagers an ary of corrective actions,

whi ch can be odi ed as routines jin softwaxe d/.or .hard e at .a.

manuf act ur i HAAAET A S iR SR TadRe . MRt R fRrigies
corrective actions may be stored.in a database, rule base and/or a _simlar
processor. 2ng enyyesmeniahgondiions. des Xt allpepial Sactorsh i) EvRert Jcdts, the
present invention determ nes the appropriate matching set of rules and

| ogi ¢ basednakingonmodity type and situation specific data. Additionally,
the present invention enables user to custom ze, scale or upgrade the rules

and | ogi ¢ and/ orThcddtabasd ofxhapyeserdtiigusndod & thslt demad ileddividuahcondholy t he
present invention includes an exenplary description in a systemand a

met hod, t hletly%é f‘eg%?%a@ef‘v@rﬂf)iag'ﬁ tife Sdonkrh&Rityg dwhdr8 et fléweﬁqenﬁﬁﬁ%leoftﬂé‘t not

by way of Ion, the present 1 nvention can include a physical

i nfrastructur | J4sStr i.n Eigure. . The | P be |ocated in any
mant act ur 1S pg SR RIS poft Gl tfegton of At PP ARt Tt
assenbly plant. However, the present. jnventiqn is not limted thereto. 12
The 1PA”i 5 IGRSspeschmghetles A0 foetiolor ifterem SupRASKENAT AT TOHAES CXFondor
30 that is remptely | ocated, as represented by a barrier 28, and that
comuni cat e Nk in yaggissearkelrcopditios.g The ageresay of the sugemized systemfomalhet wor k
31 (e.qg., Internet, Intranet, or Virtual Private Network (VPN)). The vendor
30 may conmommadity typeh folmes nkd¢ Wwasik la wpnomelityf keovdedgeaképogitadfy. In the
communi cati on devices, including, but not limted to, a portable conputing

devi ce 32a frésefit , inv@RIoAD) the Atebind! ‘COMNYdiBINRHA | *ibodBVhIC e‘gd8ds”( @red-used
personal conputer), -a hand-hel d personal conputing device 32c, or a nobile

tel ecomniiﬁﬁé}ﬁﬂga@ﬁvi ce (e.g., nobile phone) 32d.

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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Addi tionally, an application service provider (ASP) 33 comrunicates with
the networks 31, and may be a business to business (B2B) ASP, but is not
limted thereto. As described in greater detail below, the ISP comunicates
with the B2B environment through a formatter and a nessage translator in
the IPA. In the present invention, the server box 27 includes an |PA

appl i cation ser examgple, buinad by wayorfd anitatippem) the gage afAssuraneopESenpdy at i on
of the present invention. As discussed below with respect to Figure 2,
several manAg8)s the diracteMopieKRie thcluderbtiherel RA aited rto,3GippHuand eemandir i ous
agents that performfunctions for the nmanagers 1-8 are also included in the

| PA server é’tﬁntif?esmﬁﬁ%iﬁlﬁuag Jranaekt 3Rarige ithaC ARA 142a-dhe (bPRoaRhVAENPE. The
nmessagi ng manager 39 that sends and recei ves nessages from buyers and/ or

suppliers (Gmdow, ﬁl%%%ittﬂéeiff%fié%ﬁcal %i%]g%ﬂdgﬁﬂaggéf gﬁﬂfﬂ(}gp Pé&?gﬁn%\(g{iﬂo% Shy/ol| g a

renote wireless to nication sta wor K) “via
.manager

nodem 37 and/.por .38 osi-tioned in th erver box .27.. The ssagin

39" 5 conndHiLH IPsnigTgr dis d8Gfech BulTE dhafBles B ikt Heiel o mARRALER 90
perforns the communication of the interactive nessages of the present

i nvent i on. dehisieriqal suppagdeve! absupplicrs maskeh supply. pensbidons{pg., C¥PATEINE €H t 0
the | PA server 36. 13 The processor 36 is also comonly connected to a
dat abase nushagege ecbiditisms); balascacafitnger puivar o emsusl stlbeb pewer} 4nd éhegrelativBBih
Server 2000 Database), and a rules manager 41 that is connected to a

pr ocur enmentpesnestl RABPR ik dschiding ahdecliag dpdmezationager 40 stores the data and
perfornms the data processing for the ERP raw data dat abase 9, the processed

dat a database 10rghgpAhsr @¥C SREEANSYS 4 a6l oR85CEE BRIKIPR @ eat er
detail bel ow. For exanple, bgt notmby way oP@?fﬁet ati%[%,ﬁtieﬁ%rocurgérrent
know edge base 45 I ncl ude, X tadata._The, rul es na 41 .provi des
the rul os AniFeraZy dhs epiifontichn A, [hABE Bock it B o LBIUCRPTS (0 nffRY,

rul es of the present, .invention, described in greater detail_below The
processor nalles congitians. HaARsiy Tislo Aaﬂ?g“?lﬁb’é%f AgEMEgRY doperibd Iny gregter
comonly connected to an interface 42 that includes an | PA ERP integrator
43. The i ntdsatdihbelows perforie ct sstics of apeEipnsiossalent I s dasedcam thre exasptioy a
user at the manufacturing facility. The I PA ERP integrator 43 nay be
enbodi ed asand/srotitegorizatioro g adetemtinak byathe prsentr meentiond Additiohdily, ERP
system 35, or a programin a hardware nmedium (e.g., EEPROV). The processor
36 may be useod)f i prlebéht Rntion 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

11



integrator 43 to operate the various managers of the present invention,
described in greater detail below Further, the software may be stored on a
conmput er readabl e medium and include instructions to performthe steps
illustrated in Figures 3(a) and 3 (b). Wth respect to the ASP 33, while

t he underlying application server such as webhl ogi ¢ or websphere provi des
for connect$ ceRporatedEntaa knowledge base {2 594 pERiles from whichpsubegt @6 rules
appropriate action nessages to the B2B environnment 33. Further, the web

server 29 supgebectes, depanding castbe spexifid typhef conmedity md gatégsy of exbeptiayt t he
key features key are: 14 1. Actual connection |ayer 2. Business Protocols

(support f Qhexp@pent riaseitioanein peaodks n%ynétﬂch%roh@&fsagldﬂgeﬂ%kﬁoﬁ-events)
Transacti on Managenent 5. Security 6. Configuration nodel s (P2P, Hub and

Spoke) Th ' . P2F f
o e A oy A KL A 6 kb il

Lran ate PhCAHRBrOCHELEome Ry E BRtorep hifer 345 T Y URLEH B ey,

architecture of the above-described present invention. The adaptive

deci si on s@Bpétteakii@ieem of the present invention includes an agent
controller 1 (i.e., extractor conponent) that receives a request, and
gener at es an outlhet [P ardhitectnteainabidesran caglapti@0dedigion isnpparti sgstem sadi @s  of
dat abases, stored on a data server. The agent controller 1 is a series of

steps that egegutios shgingd whicla canpet execuddabl softiege uin of pRrogkagessa ,
either as hardware or software. In the present invention, the agent

cont 1 ol | er plar¥BkuGRE LRI DEhICRAHATE daliftalie BFEBobleah SRR ichnERRPUI C@

Pl anner). The ERP 17 1s a planning program ufactdring ity

t hat perfor S nt . For._ ex I bu t way of

limtati on,dgfeﬁéa%&){ggoﬁge ?T%]O%gg?tggéﬁleﬁg?teﬁgqp%gﬁg%né&a‘ég&ﬁ%ﬂﬁ} u%’éfl%fﬁts ?%qui red
by a buyer, production needs .to be |ncreased at .a nuf.acturing facility.
AY & resul ruleh cdy agit are PEIREY Morele ueseat dnVeBoR g ifleieBbIoREEory

procure the required goods fromthe supplier, the ERP 17 generates a
request t o ckerptiops alomgewith giselectiongrh fapdtioppipmarnagess andoelitary efreprisgtiveact ed

by an external program 18. The data extraction is performed to place the
data in a 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.

12



format readable by the I PA. The external program 18 then forwards the
extracted 15 information to at | east one interface file 19. At this

poi nt, the data has been extracted, but has not been processed. Therefore,
the I PA receives raw ERP data that has been extracted. The data nodul e

i ncludes an ERP raw data database 9, a processed data database 10 and an

exception event TgtlRhaisdogated inheeseEr hoxwe7d dhaiBAccommunigaies with aeyandact ed
ERP data, as well as data regarding various other external supply chain

i nf or mat i or30sthar seemdtely leckdetplae regragentedt bypy bamyer X8, landithatt sopmmunibsteERP r aw
dat a dat abase 9 may store purchase order (PO, demand, or Bill of Material

(BOM i nf oryig laORebsdR@r RDAEYS SAFaciaMicHRbATCVIACh AEIOEIS 3@%%%‘&&1@&,59(1 by

the present invention, as described in greater detail below. TFor exanple,

but o by Wk, &4 VIl b e N BOSAARG LRt RS MR IRt 0P

information on remal ning days o p iTTrerence between the

target DOS and the tual repaini ng suppl i.e., delta of .

Addvt 1 onal 14° nehTi Aol b OE Batiraflt S by, 671688 Mty ous gt

hi storical corrective action details for the entire life cycle of the
except i on rmiiRfeterit Potale semppting devieg BRa(f-8n lepiop) dssiptonsry CR@PBLREpt i on
event). Additionally, the rules manager 41 includes rules and | ogic

nmet adat a 12evichi32h (ppoperdasl sompeter)pmhindgisdd personeah tokpotmgedkyicet X2caota vat e
and cl ose appropriate corrective actions, as well as various rul e bases

(i.e., systpeBldtelecsh@uhiatisnd REick .2, H%Bn@bhcﬁi&?B%OUS to storage of data
in a database). The rul es nodul e manages the rules and | ogic netadata 12,

(AGH) rul e base SRSRR, Bk e R pisTiach DESE M R ARERCC il BE Y

d i nt gi ned, | ai in. il.below. E | e,
Lenior o g e AR P 0D AR B Bl PRt ©
when applied 16 _based on the type of good _and category of  exceptiaon,
requires t %@S%rph@gi i3 CETEHEYT ed@tqlﬁé)egm,i 8 deb cryamnnisass | WithetisnB2B  The

above-descri bed data nmanager 39 and rul e manager 41 provide data and rul es,
r espect i velepyirpumentdhiiougloa iforatattonandearagesagetratistatorrin the Wéds t he extracted ERP
raw data fromthe ERP raw data database 9. The categorizati on nanager 2
appl i es 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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procurenent rules on the extracted ERP data to segregate the data by
exception categories. Mre specifically, in accordance wwth a command
signal (e.g., a batch run start conmand 20) that nmay be issued nmanual |y by
a user or automatically on a timed, periodic interval as a batch process by
a processor, the categorization nmanager 2 applies the rules fromthe

procur enent rul dhetproeessar 36 is isoERmMMeany deonaectat doraddatghase mantigemddr s (e.
g., type of good and environxnental |l external factors) are used by the

cat egor i zatwhith isRoAgRtedXotacdapdbasess (¢ HEMESQL SerderR000 iDigatiase)casbsethleat a t o
the processed data dat abase 10. Exanples of the processed data are provided
in greater ydeball 40P HRfctAl RIPPrdddnRth: TBBRURIze Datd 3. TROabES 2

categorization output that identifies the goods baSed on a category of
exception, hor.t i n f r{icul ar
good A Turtetpe R SRRy YaBne AR o G IR R s RS RS e
categori zatjopn oufput. The report used to assess perfornman of
vendors, r &9BARLYt hehreEssse Ha&ah%tﬁﬁﬁﬁﬁcm &ﬁge"p?%té‘?élsg‘,’g ra&éﬁeoﬁﬁa

addi tional analysis (e.g., forecasting of supply requirenents during peak
and | ow dedgseiibpdin grgafpr defaitbelewon rmanager 3 uses the full | PA report,
along with data fromthe processed data database 10 and the exception event
dat abase 11. Thé&osesahple, hetnagdry Bayens limitatibigghe procackment khowiddge bade
corrective actions wi thout duplicating efforts. Based on that information,

the sessi onsraReaRIudR XRIPalctRlatahThe Piles aRMhger 24 pradided ehelriles MECRRIJ ON
event database 11 and determ nes whether the current exception is of a new

type. For { r rLm I .excess in
Suoni y of STARBPL sHE e RN MR R e TR o e Bk I i AR
has been previously encount.ered for that good and stored in the exception
event dataﬁﬁ%ﬁlfiPYFFmFﬁ§§@§E§BWion is a new exception that has not been
previously stored in the exception event database 11, the session nanager 3
i dentifies the J}@dﬁpvfaﬁﬁorc%efger%ﬁtatbeseb@aaww9t@dt Ridescinanager gl &9 aahgo

dat abase 11 once the exception event has been corrected by a corrective
action, as camspundysechniseted\o aff mtefarsd2othanimehiges aB [Rys HiRPaindegratof #3.sFheout put
to an action manager 4 and a second output to an auto trigger manager 5, as
descri bed iifteffi@aisctordrtril tobsl BRP Thterh B% g@dNeandBs aisedtbyon wbr & the 1

i ncl udes, but does not limt, the description of the features of the

adaptive der‘ﬁé'n%'ﬂéﬂlrﬁl‘gpﬂgi'iﬁy. Spit PR Et@VﬁVe%Fatoﬂi‘?n&EQ%eéﬁlbédié’@ B¢ b QBfilward10t
limted to that structure, and nay be nodified. For exanple,

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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but not by way of limtation, the session nmanager 3 may be positioned in

t he adaptive deci sion support system the execution nodul e, or

t herebet ween. Further, the execution nodul e receives the determ nation of

t he above descri bed deci sion support nodul e, and generates an interactive
out put. Further, as described below, the resolution manager 8 of the
executi on nodul el-Asdial cernegtemlayer t he exception event database 11 if the
execution event has changed fromits previous incorporation in the
exception event ZRualmeseProfocolsr (suppdrhfor datm rosttamaly cxmd, ¢hamlhot been
incorporated into the exception event database 11. Because nmultiple events
can be processe&_mmagiﬁgmﬂy, the adjustnent of the exception event

dat abase 11 can occur 1n real tinme. Further, because the |IPA can handl e
many exceptions gi E&%%}, KPI's can be adjusted in real tine.

Addi tional det aifﬁsa{?t e exeég?ﬁegﬁ nmodul e are described in greater detail
bel ow, but are n IinEited thereto. 18 The action nanager 4 receives an
out put gener at ed™ “UHE session manager 3 (i.e., the determ nation fromthe
deci si on support_ nodul e) based on_the foregoing conparison, as well as data
from the excepti®if-opfigntation madglsdPLR, Hub a €l on data) and rules fromthe
Assurance of Supply (AOCS) rule base 23. As noted above, the rules in the
ACS rul e base 23ThedPiActontainsa peassage ffomniaéting idampomeut that is aapdbde smapmngy part
type. The action nmanager 4 uses the foregoing data i nputs and exception

cat egory t cackibhepgetited WithradetevsB2BoomERAR (piddees Mesake. AP Mo aaitaiagy t o be
taken. Because the | PA operates in a multi-cycle (i.e., iterative) manner,

the if the £ReEREL URbRCHE SPstAR &S uitRistdRSAI BN AR ifcnaRk MRsRYeN wal a
first iteration, then the process nmay be repeated several time, wth

di fferent actions_ hei c [ X e t Y, of
limtation, V\hennﬁ&&\%e%g(l)lp&?agéll g’[%e&s%%ﬁh\gg‘%v%t ﬁfgﬁh ?%&éfqegéeﬁbe? h%r\é%\él{ i on
may involve_a rem Jilger wher eas, on subse%uent ccurrences of ta{ i ness, the
action may PHIHPe e\ﬂg‘?pr‘i‘ivﬁéi,e"‘élé’ﬁrs&‘ﬂ?%s fm ofither prgsent mysnigs weludes aen

sw tching vendors. Various action nodule details are discussed in greater
detai | bel cagentrepatrgller bl cegxdianton eempgnenhdhataesedyes eraaipst, and igenssetag ano a
plurality of action libraries 15a...15n, that match the identified

excepti on veutputdo tior deatiasy maagger 36 .thal linechedes @i soriesafitatabass, sthred onecddtyes an
input that correlates the rule with the exception fromthe one of the

action |ibraryeesTASagent toAtrol@Rdl ishe séifek o Gldp¥ @h@&Ghay Be istoréIBNA icbmPatet Or
storage in the data nodule, for use with future exceptions. Thus, the

except i on exeilnld $nddAGR" 04 Z;}Srgée%é'bd}ﬁ Qith@Cad Rardwate 31 SofiWalfEth MBIprbitnt'r

exception events to be proc

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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The session manager 3 al so renoves redundant actions. For exanple, if an
exception is already being processed, the session manager 3 prevents that
sanme exception frombeing entered into the PA a second tine for corrective
action. For exanple, but not by way of limtation, if the exception

i nvol ves excess supply _an vendors have been notified to reduce the
subsequent Rformatign o4 l%?st:@}er ipterfage filecty. AW this pemt,i the datadap beemexteagied, 3
ensures that the excess does not re-enter the | PA as a new, previously

unpr ocesseduthennot Hean phocessed s Ehertfoee, shs B A mecstvesgey ERPudath dhashey bedn t he
vendor fromreceiving duplicate nmessages for the same surplus of supply,

t hus prevenrkiraged€onf usi on as to whet her the second nessage was redundant or
a request for a second reduction in delivery. After the redundancy check,

the results (i.eppe 48 MERADInQMIRUn @kptru%v asaagoag@bel Ogvro%é 584 &ata

submtted to the auto trigger manager 5, escri e auto

trigger vat es he ac er s t bo descri bed
nt oract veﬁ%‘ﬁ?%u%@ S SR o RS P AP gg e L eeciive
actions belon n |ven art are actjvated wi thout further huma

"t er vent | GRUSRAT £ 3# r 8% didleasydatn Jegpidig atapiqus QHYT el tsupplyi chatn’
conpl eted. For exanple, but not by way of limtation, if a vendor is late
in deliver ynfOﬂnetuansmwsniyr Bxamples buti el byr wepof lintitationntherERP rawedataar dy
delivery via an interaction nessage (e.g., "W have not yet received your
del i very ofdatabhdes 9smiag dtdre dhiretiasd andar PA), demand, o Salt eofchatdriam(BOAMher
this delivery has been initiated."), and then await a response fromthe
vendor. Al tigfoRahiioe! Y, the action rel ease 24 may be triggered manually,
based on a buyer login 26, instead of automatically fromthe auto trigger

5, e L 2 AR A QAL AR 10 B ALV TRAS BRSSO

to a supplier recipien sag can T ogi'nand
reply. Then

ar dan decj si on support fra .and,

exocut i on faﬁé‘ﬁé @&3 S edif bos ot erglPeBitato B oY SRR the
|an|cat|on manager 6 receives an input depending on the action chosen
(e.g.. mesgueressadoipadaiehsse 19 mayatore infermatiogonirompiping days af sunply d¥eShay
later than schedul ed). 20 The inplication manager 6 then determ nes
whet her t heorianpffercate betweead thehargettDOSctndtbe acthaloamhiming dvpply @ondelts &d i n
accordance wth the procurenment rules

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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applied to choose the action for the exception, wherein the procurenent

rul es define at | east one band of tolerance that is specific to the
category of the execution event. The inplication nmanager 6 eval uates

col l ective inpact of acknow edged corrective actions, and can reactivate
the action manager 4, via the auto close nmanager 7 and the resolution
manager 8, bafed BB % cpe i Wngeadrand catagare 96| axseptions deqwresgihat a meecific

i nplication manager 6 generates an output that is indicative of whether the
acti on has cogsctiviesictipn bé chaske andingplemergedband. For exanpl e, a tol erance band
may be whether a shipnment of supplies will arrive froma vendor within a

certain amount OfhetdbdRe-dsseeiBed Sath WRardager’ 39 bnd ALE Snanhfer N FrobfiRMakpiMd hour s
is requires, then the results are outside of the tol erance band. An auto

cl ose m”a%se,t?rﬁ%{%@fi‘veﬁfqg ia"&?e(g%ﬂ?atfﬁﬂtrﬁéﬁag&f 2 M&fréggRJeérﬁ'%téx%ctgHw{avﬁ’ and

det erm nes a résol uti actiron 1S requir aut o close manager

7 channel s ;[ accept ed’ uts. (i. th rrective action resplved the
probl em i délﬁ%l &OB'U%?% Eﬁ}ee@?’(c acidgF?Paﬁer gmﬁﬁeﬁ%ﬁﬁf‘?@é"c"i SAeHRagPP8t o t he
resol ution manager 8. Al "failed outputs (i.e., the corrective action did
not resol vPTRWETRGH Juilss odhn pxiracted; FREhdata e csoaregaly e edata hyeefiseniion
forwarded to the action manager 4 for additional corrective attention. The
aut o cl ose categomgss More lspecifieatlys iatassordanceuwith & lcomeand signgk(e.gvha bitch surout put
to a resolution manager 8. The resol uti on manager 8 confirns acceptance for
correcti ve saet dodmAaid20) tha \wRayiecissued eepusily by a @ser cRaBtodHpicsIDY 612k Gnedand
termnates all unsel ected acknow edged, not acknow edged or not triggered

corrective ﬁB&i@riﬁter\;measrz?%@ﬂcﬂtﬂr_e&smaﬁ%?od%ssroﬁc 'V&-%eg;oﬁ%a@dﬁ Mafh s &

message, and perforns an appropriate fask to conplete the exception event

orocessing hns: g Sk oBnt U, SR Byt bt PECEE PP 098 v e
L N NG S C R S8 EN T IR

the manual nature of the trigger (i.e., buyer login 26), there is no need
for the redeediby die eatvgeniaati@ manager e prrgssaibieidstp, ansprovide paeqcssed datager 4
is thus activated w thout assistance fromthe resolution manager 8.

However , i ftotthe pprcessed slataadatabraisgyd6r Eglarhples bé tleeupmcessedidata arampagddedirand has
failed, the resolution nmanager 8 accepts the action as having been

conpl et ed (gnktitsrietilEnetsw.s the action from being repeated on the second
iteration of the process), and then reactivates the action manager 4 for

further processifig LQesBPagn WhaBdCEPhsP tenerates 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

17



event. If the exception event is resolved based on the action triggered by
the auto trigger nmanager 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 simlar exception event occurs, the |PAwll be able to use previous
excepti on exqsption avent databasg il angd dgteomines ndiether thesuyrenif exegpignt is ofia agent
processi ng, and choose nore effective corrective actions based on past

per f or manceypel Fort dxampie; et sessioe aniger 3 mesddtsratns whethssinexcgsdiashgpgn a
manual |y triggered process, then the exception event is marked as having

been sol vedr Adehd idaBal 8&kdisb® dRinahdiCorab@uedainmey iR « QBRI CRlsShhe

descri bed bel ow. The agent controller 1, which synchronizes the behavi or
and events 0 ' i . PA (1. t
controller p%%goﬁlg%'eéégé&ﬁ?gﬁg?&etéﬁ P &B }r{%%o{eﬁéh %%Faxf%t%nset%g?te%a%%ﬁgﬁgﬁ;nabl es a
good- based managenent of, events. Wien.the IPA is . run, the agent controller
1 manages t he plOCESKTRISN 5 AdaFREaRiAR thatfersi ol SeaLPreyious N GHPTES TkMes i n

t he categorization nmanager 2, to the operation of action 22 nmanager 4. As
not ed abovexcepHen epmtdatabpseell, dbe sassipn managersy weatifigsethy excaptigmeatsgoyRP 17
or the batch run start 20), and is driven by the availability of refreshed
ERP raw dateabexdd&] tptlecesspiibm atenbaambdse, 1 Ir uheestharetcépmpncevent halabeenl?2. The
ERP Raw dat abase 9 conprises structural information (information such as

parent assegiraitédBy a dbbdiive ABtINE RSl AlscudRePblOWSTRE sdsieh in%a%’ér@ genfifesPr ocess
information (dynamc information related to denmand, reques

acknowl edgg eyl Go bn adichl MGl §1aRY sfbnd B BIBUR SEPETRASTMIENL o5t hat

woul d i npact on t'he exception event nmanagenent scenari o rart an

update by the agent. controlle . For exanple, but not by way of
linitation ges}cgﬁ?ct%caatg taﬁ@?ﬁ}%t abase 9 nmight inply that the

demand- supply bal ance of inventory at_a factory m ght have changed, which
woul d be rel evardihet BregoingdascsidpiantofoFigursy le soRuledart nehdEdt.ofhe: he
exception event database 11, because the resulting required supply would
al so have dhstnigtidn ofitbe dbanees dftthewndhptivisedevsnas seppertt systenheHawever, the
controller 1 to performan update. The agent controller 1 initiates data

i nput i nt o ptdzentERFentiaw islabalingtdbntat Srucedie Cdhd May bE modifiedeFoi Beampleli vi dual
busi ness conponents (e.g., KPI calculations and action library 15a...15n).

The busi neggt ﬁ&rﬂgﬁ\l{l@}n&ﬁirﬁﬁaﬂﬁ e’ deB86h nandPeLanRdy KteicitlonBE Pk adnftiwief | ned
such that they génerate synthesized information'that is
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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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 fromthe previous | PA run are archived. Then,
for each part requested, e.g., in a Bill of Materials, the foll ow ng steps
are perforned. First, the rules and logic netadata 12 is defined by the

rul es manager 4Thebaten nmnagdnel reecjuessiredutpatr generbienby thgesetsiapamniger 3KPI
conputations are perfornmed in the categorization manager 2, followed by

initiatingdetizedsb@indnatem e c@dfsi&heﬁufpaﬁ modiflé) Baeh X aRPokBiPyent
processed by the IPA, the action manager is used,” and any exception event

qual i T ed gl AIRHPRCIH o’ AUSEn e dBoaB0l IO ARiA N

corrective 1 ons at can so ceptionisre

exception report |ist to indicate t.he tlons an .correct
Ehe Bxcept 1B filgy i e seirinds ﬁ@%‘%é@%& P@ﬁ?ﬁ%ﬁﬁ%ﬁa’g fﬁwl?on
events that have not been previously processed by the | PA (| e., nhew
excepti on dwERAPSaule bERHL IES ARISES Tl BosHe:cag bespriedLY birt (pe.
custom zabl e i nd| cators. For exanple, each individual part that is derived
from t he BiThe aftiovbimendgaet s fisas ﬂlepfomgoing data sinppte cinddexaeptitn safegayets as a
matter of prelimnary identification of a new procurement exception event

and filterijfgrppétaBeade bddkandalefgMincZatdriditiPé aaRa%o BRtilhBedduseRRARAL | Ve
nmet hodol ogy for each good to be tagged as an exception event. If an event

e e L g i
bl th d t
s e SR o o i TR T o B 1

cal cul ates the reI evant KPI specific to the agent used in [

cat egor i zatSPyRalpiBecyith daﬁ%reme%sélpv% being daken gagh diggsa For &K%Plﬁlb’ﬁtr ?rhBhe
Rul es and Logic Metadata 12 specific to the respective part. The

part - speci fway off bmitagors rwhanud earefidagris tlite iRdelizeryirttie [fosfi impkthackstian DRy
provi des an exhaustive |ist of categories that a part mght fall under.
Each of théswleahegaindes viiecasron-sibbdqnent diguerves odtardinedsp thezaibs may
indicators, typically represented in the formof relevant KPIs that are

used by ag§micive aSwaldty,| RERhing ﬂfreﬁdﬁ[ongptv@hdorpe&o‘é‘venTBﬁlté‘lﬂﬁg e\feﬁ%}%' oned

exhaustive |ist of categories Covers the entire range of defined
i ndi cators. t 1| g;qmg generates a
definitive \llé(%%n? ??tlf)ogla H&ule Egtg'tlﬁiﬁgggs? {éésé(? % pot ?éeléxgrt Thi s derived

information is then use orm an. update (pased
identifier) of t aﬁp% gtg naéjaa tl&ed@cétgagjéanfger(lg 3 sent 0 a pﬂlralﬁy o}‘ 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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To performthe process in the categorization manager 2, the relevant KPIs
are used as a conparative benchmark agai nst the categorization definitions
as provided in the categorization nanager 2. As an exact match of these
KPIs is discovered, the part passes this process, and is definitively
identified to be of a specific category. The session nmanager 3 operates to
ensur e congesdashhayembergenratriteddp redusephe subsequent delivesyras heopaetivel astieh,
However, an exception event should not be treated as a new exception event
in the fol ligen thy sessidnsndimger i adsutdAhdt Yhsexcéivadoze a6t @reni@nRgMA 3 4 aewj ves
the uni que part identifier and perforns categorization of the part for the

exception @¥&MSusHAhRR88RscHleveif INRMS RS, Mt deSfoRaRRhgd 3Wbald! fibveht tielir t her,
Wth respect to t'he ‘action library 15a...15n, the seSsion manager 3

 des t d g y . di
Phe i donti APsgchal PRk b ChESERELE B K SBT3 bl T e

above-descri bed . actiqn, the session manager 3 takes the follow n teps. To
Updat e t ho PESYCRIRS SAPLENRMES @At ibae dholseoon mosags Man oHHAGAI Pr ATegEY Toe

uni que part identifier and categorization identification is used to match
agai nst exiase¢ang redussiogdn flelivene excepti on event dat abase 11. A successf ul
mat ch of both part and categorization identifier indicates that the part is
currently bei ng Afesrabe ebdoyddnes chyckl, g reauics (De., the sdoend attpends the sbysiadessi on
manager 3 is required. If a part identifier does not have a correspondi ng

mat ch frompyeaaeati)Qfe SitRilited &l MRARR thkged fnapeS S| ReERMIRE Below. ThRAutd | €S
the part as a record to be stored into the exception event database 11.

Wth res pe?ﬁ%ée?ix{égﬁgé}% Oy drd P8 ridry grrx]& g&lé’é‘tksqﬁl% ARYL-dbdeBLA filigg{afn?]vrbd

nmessage i den on is used to nat gal nst existirng recor

exception event database 11. A successful. match of .both.part.identifier and
measnge i AGHHE A0 TRER ST 41 IR SR S 4 SR oo Ao DelRSEE Hehaged
by the systemwith this specific nessage {i.e., action). Therefore, no
further actgivm past psqpstivead pyithonefigihss gbmawﬁs@ ptiog. At agtignaeleaseyghis f i er
and nessage identification do not have a correspondi ng match from exception
event dat algeserated] andtthe astmsis cnmpietely Eor Sxampde tbiuf hetbyt Wasoflamitatz, iffee

subj ect of a new record that should be stored into the exception event

dat abase 1kendsids ldt@fiaddlvery, iR R€66 Ry bEao agrind dr Mayn ferfeadeon ctad tagdy on and

contextual analysis, possibly based on the functionality of inplication

manager 6, @Rfivid)&if M ikQhction 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 these matched nessages to ensure rel evance and consi stency. Further,
resol ution manager 8 nay optionally be invoked in certain circunstances to
retract an earlier message if an updated version of the nessage is
avai l abl e in a conponent of action library 15a...15n, and then send the
updat ed nessage instead of the previous version of the nmessage. The action
nmanager 4 deri vddetinwliggionemanagsp(6j then idetgrmmes wdiethes she aas oE theci i ed
in action library 15a...15n based on part characteristics. The action
manager 4 icotainvesadtiohchigyveeteehi cmdasted pn acesrdanvg withathe | pro¢ieemerit tubes

busi ness rule classification framework nentioned above and described in

greater detygpliedislcBYORIhO B OAFEShE ekEptioA\WhdréR tRNBREREmRAL flkstdefify & ©
action rules and logic. The action manager 4 receives information fromthe

exception } L i ifi i t
(g ool AR ekhee LAPIHILHR, 10 e oRRbY (e ERRRIMBREIAN | o
rul es and l.ogj.c nmetadata 12 specific to.the part i.dentifjer, which.defines
e’ pr o colPPLGHEA MReeer g craiiss: GIEHYEaniAY eogiarowlidit Hopttinager 4
generates an activation of the relevant business conponents from action

i brary 15actionssand cagareagitvatetthe aegfton menaggiet: via rediciegseamanagen frand the

col | aborative communi cation feature for the present invention. A nessage
gener at ed bgsohstononaragsi §; efSthe exceptiom rensaifigdamresolviedn |ibrary 15a...15n is
triggered and sent to the session 26 manager 3, and then, via the auto
tri gger manager Axcoidingliiehé @hpNeion Rddnayér’ & gérerRes sn 6@[th tha1s0Rdicetive,
trading partners, internal business units or individuals). The auto trigger
manager S I SRHORP tid'Ridlas kB Witk ikl ORnBE bEKE ¥Rt RMnAKCR Loldighabase

g the i be t ,

t

11, includin entitied event and the nessage to I gger e as well
as rules and_I ogi t gdat a, .12 specific to.the rt identifier. This input
o | nes« nonk 88 s RS dnpmneR O aohp s i oub B 00! Wi achafy [ ger
manager 5 outputs_.a Bool ean type decision as (o {ghe her ,a nmessage is to be
triggered HURSOLERESUEMRSIWORIOW: ﬁgmarerté% %LO%é%r&@‘é‘éest ep e

rel evant transport conponent of the systemfor extra-system comunication
(e.g., w thesiippre artsije offthe talerphéecniion manager b eval uates the context and
i nplications of an exception event. This conponent perforns its role in the
fol | owi ng scenarAwsutoklgseandnageraimiicRRPedeifes thabdutpat ¢fthg impficatioAG@ranaBeroj ect ed

Requi renent, |n-Com ng Purchase Orders) and 2) raw ERP information as wel |
as Recomergladd WeRmimes Rhrthelr réRMitionachbh iPRFUIEE CTHel fatd ClokE thaB¥gR Pt | on

event. The application of the inplication manager 6 is performed 1n (but

not |imtedplgled Jﬁ@ce‘b?é?it %ﬁfpu%f(i.g.(,)ﬁfe’co?r\é@tweaa@til)ﬁ tekolved 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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responsi veness and quality issues. As noted above, the inplication manager
6 processes the inplications of the Exception Event with the business and
tol erance rules specified in the system For exanple, but not by way of
limtation, tolerances handled by the inplication manager 6 related to cost
(e.g., loss_ in production due to l.ack of supplies froma vendor) may be
defi ned i nlfitheprasess hes beensmanyaliydriggesed ansdhhas failad, thepdheactioymgnagen H6ki ng
costs in the formof quotations and projections, historical and current
cost per f orematicated rfdi caldisional Asodesning dsgonwiowe teysGtiyeanttidneasl requird).ar e
typically used as direct proxies, nessage response turn around tines as

wel | as hi Beoduseab adtich Kdsryeehéenl REPMNEN\SRS SctidaEAIgERs dudib the Mid@ual
i nplication manager 6 receives the part identifier, and information from

he ERP Qi i :
the r a}‘*’ﬁ@"’% %fgtg;é ;ﬁ??ggr R Wief go%!]i SE)CHRIER E’Jo:rf%@d fnahE réi@hﬁ@ﬁ%?anla%%ri ficto

i ncl udi ng d “event, rules and logic netadata 12 sp

the part identifier Lch defines. the acceptabl e toleran ands f or

i Tt brent Sgareeert oy SRy anf e Shon aRERer LR AR Rt f 250 8me
directly, because the inplication nanager 6 is directly connected to the
ERP raw daftenHiie aeselirion mamgerdicepti on event dat abase 11 and the rul e and

| ogi ¢ netadata unit 12. The inplication manager 6 outputs to the auto cl ose
manager 7 a BoolHsavevey pbtheeuroeasewasdriggsredney Hgrauto triggengunager\§ atd hast he

tol erance bands defined as acceptable for the parts and agents that are
descri bed ifsgiledl ¢rtresolatbdrainandpel 8viicceptethguiction ho havingbagetonipletedi(whivked on
reply of nessages (i.e., derived by action library 15a...15n and stored in

the except itp%%ﬁt‘ﬁﬂé aélAnPReSelry) repBiibd BHthd YecBAE Mefation M (R bRy cESs) SehdTRNager
is an event-based trigger conponent that nonitors change which i S rel evant

to an ident fi | On: ev i.S) | ocess.
The auto C}t}%eéer%%%ﬁé%gEﬁ%%ﬁlg@éﬁﬁ\}{e&lgexﬁﬁgﬂg@ﬂp &ﬁ%g%%?ip gg§ ln?a#? ger Hn%ﬁxg%)t Irectly
fromthe exception event database 11 including the identified event, and
rul es and F¥ltc netadata 12 specific to the part identifier, which defines
the closure definition mechani sm perm ssion settings. This information is
recei ved di r ect fthsexgepiéon peenh i tsplyed basadaepe thei actign taggergd byrtheewted t o

t he exception event database 11 and the rule and | ogic netadata unit 12.
The aut o clirigger managpeS, theh tlenresaltifpert manmageo 8 laeaeptstthp ectibng iisd dnsaasctianswhet her
a nessage is to be handl ed by resolution manager 8. Further, the auto cl ose

manager 7 W&y tHeebitépli®s a8 s Aldditionelly, ethe Vexdéptiohd e rdataC (3TRaee Nt 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
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the system (not shown), for the purpose of extra-system conmunication. 28
The resol ution manager 8 functions in tandemw th inplication nanager 6 and
auto close manager 7 to achieve a closed |loop resolution to an exception
event. A closed-loop resolution occurs when successfully resol ved
exceptions are incorporated into the exception event database 11 for
further usenanaget 4rsunaed sbane, therlPdoteveiveseacingiationsigmb (€. s dfrbecthe iIERP t he
action manager 4 for further processing. Contextually, the

messages/ canr@cthe batchGtih @tist 2B hivkisadroRAttathe asgilabilito s réfeshed PRI tdout e to
successful validation of the event to defined tol erances as eval uated by

inplicatio i t t : i@n manager 8 receives,
"Yath® &gflbr&ess-gﬁ%laiaﬁﬁ)élénl?r h@gs a{‘ﬁg@%}é %@4‘%{3 o

via the auto cl ose nanager 7, art entifier, information from
t he exception evgnt ba 11 iyncl udi ng .the identifi.ed, event.. and
information fro eh%ﬂﬁtﬁ&saagﬁ]%ﬁ? 89‘3081}:335? sggg{ciur lczjmg |hf’ s é‘“}‘%"}aﬂ‘%“ 63?11
identifier, which definpes the %o ure defjnition chani sm perm ssi on
settings. ?ﬁeparégfmaﬁ%qceﬂ%loaar%@ e} YRRgor| wmeé%e%ﬂ{}féatlm o5 hada PrRcsss
library 15a...15n, closure type nmessages for appropriate selection by the
resol uti on inferagtéen @ynahis infesmhtion wshtedtoalgmand, request apknpwuiedgoneyoite

cl osure nessages to relevant recipients. To performthe above, the

resol uti on managerchénggninl aysof the dbolvt-deschited neptulesFhat wWheldeingapt o®thevent ,
the resol ution manager 8 receives the analysis outcone of the inplication

manager 6, &Bshtitdl b6k RnlenlRD a08IRRBE Wolild RearBENn fupeéfbtbﬁ tﬁgh freff O5e

manager 7. Accordingly, the resolution nanager 8, determ nes a abl e

cl osure nessagendof R SARPRCHY SRSy Wiy TRSRARGIdS Irefrestibn RIS HIQY |
goodas. ank you 10 ? fem nder")

recei ved the requestée rrespondrng to our

as well as for the rest .of the relevant, corrective agction nessagges, and
sends the éfa@ia%%@g@@g!y b tire G Sipilyp Bflptider SiinvERtoRY ab aneeiopis or
correction and after correction scenarios on inventory availability. A user
can vi ew t Heighhhavecehangets wiiich wonld be relgvanp & thegpanagamanidohemuenceptianj ust
the process, via a user interface referred to herein as an inplication

vi ew. The iavphtiaatd omthei exveptammvertsdaiabakiahl] bgcaust iteyrefdsmgireqniredsuppiys t
current state of primary corrective actions, and allows the user to include

or exc:{ ude w8 iafsohat® chafgell VEneR&Ibie) tSwhiild thB @1e6dsdra o thalagbhtaloh@bllerl N t he
case O

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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manual Iy controlled parts, the user can activate a decision to hold, accept
or termnate a corrective action via the inplication view The inplication
calculation is based on the follow ng generic, related art equation: OH QTY
dateN = OH QIY dateN-1 - G ossREQT dateN + PO QIY vendorA date N + PO Qry
vendor B dat eN Both nunerical or graphical presentation nodes are avail able
to comuni ferteach nkeeption event pTdvessedblyitbalRAyrthe activarmanagebhé i waedpandeaiyas a
HTM. attachnent to any enmil account. The inplication information (CH

cal cul at i os}ception iedlerst qualifiod bl Uhe agasepeifinbictivh mhsigeed dsheot tamitgadnyve
corrective responses wll resolve the exception event. The present

I nvention BBﬁé&irv@?l'cMorﬁkr it ?ﬁﬁscﬁgé fner 8Reptich IsNdoSEP RNt tHRUSAAIGK SRR SI ON

processes. Sone of the preferre ornms and reports relevant to the Decision

Support Fra i ncl ude:; ceptio t at.u mai n) r rt: .Action report,
vartety of MPwaREBEyo i rlaF Rt Bh (A ioReed B RRPE S nal Ty L he
foregoing features discussed with respect to the systemilluystrated in
Figure 2 are furYieFesppddRdReentigarralius PRRISSt d» FHEPHPHEXLYS that bays aeted i n
Figures 3(a) and 3(b), below. Figures 3(a) and 3(b) illustrate an exenplary
enbodi ment bedn araviqustydprocesyet dyi tgag IBA Geceprw srcepliont eveotspratk idgntified,he
present invention. In a first step S 100, a 30 request is received, e.g.,
from a buyéasedAin dibtiyrt Sréupingstofeusibiizably iddicatorkaFab esaniile,acadh timdviduaslcessed
dat a dat abase 10 are generated. In step S 102, goods-based procurenent

rules 21, yhitGiht 3 @erlvR8 Fovie the BiADI MMBeridld B3 ad6ldlcO slejf'&feﬁd_@Hﬁs procedd! ©
applied to categorize the good, based on a plurality of indicators. More

speci fical | t i i Q. I ar N& i i ased on
hput o 1o Pt SR aRhiraR) IR ARRGHTE LndiP bl cRARLE Ubihd2C0
In step S 103,. it is determ ned et her the.current request .i§ an exception
event - as (DS DISh 06 AP B AR BrETRIE T L SR e P apREY B he
present invention. |If the current request is not an exception, then the
except i on reglegpoddabe preged asan exceplion eignk df an gventhis netiteggest asraareentionor
goods is an exception event (i.e., requires further processing by the |IPA
t o perf or meeentpthescid fwrthee tprovessing S Ineeessarp rbybihe niPiAN (¢. e gpodsc baverbeen
process), then in step S 104, the exception event is conpared with

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.

24



exception data. For exanple, but not by way of |limtation, in the session
manager 3, data fromthe exception event database 11 is conpared to the
full 1PA report 22 generated by the categorization manager 2. At step S 1
CS, it is determ ned whether the current exception is a new type of
exception. If the exception is new, then at step S 106, the exception is

i dentified for A6derfonn thapiopessdx sharatesoriaation managshastbe ralevanh KRlnarepr ocess
proceeds to step S 109 as described below. |If the exception is not new, it
i s determ nsud astasdongrardtive bencimeark againstthé categosizatioredsfutitiony aspc@pdédon t hat
has been nodified at step S 107. If the current exception has been

nodi fied, {HeAtbriSitRR nPank@ss 2.t ACarP&6RPIaRA dfthdse RIS {d @scoverdaeteRditf i ed in

t he exception data by the resolution nmanager 8, as described herein. The

[ i 1009, [ If th t
Excopt; on PAaert LA aRaR R AR AR LR BB B ot Iy fo step
S 109, as descrirged 31 bel ovxé Because there i.s no need to niDdif . the
exception event 'G8fHEREANAIALETS PRRIALES, O QISHICLOPUNERHanRgEmERE O t%gﬂ%mdi fied,

the application of the exception data is the next ste and is perfornmed in
step S 109ewgityfeny thsaqrprplevehntlopever ap excapipn qvgat pplobe raetad @6 @m t he
exception event database 11 and the procurenent rules (e.g., fromthe

pr ocur enmenhew wikeeptiageverdt ianhe fdllewii@Sandidubstrpent P2 rans eThppdssiod namagat er m ne
an appropriate corrective action (i.e., to be determ ned by the action

nmanager 4) 3 rbteitdseiec Anighe, pakt ideRtifieri Md'RARIOS cOtegoriAtibADfARE pard fbi Beary 1
Sa), for additional details of an action chosen by the action nmanager 4

based on t BEBRERRYEANIARIEHI1Y 8 MhrbBObYTRS Wi FiHAG | RIS Wit €5 and

| ogi ¢ net adat e exception evVent ase 1 t, at step S 111,
t he appropriate acpion.is activated,.and an _out put i enerat ed, at_step S
112, “Nor o SRR Bother hrlop bty B5€ 1 afelher st Mgl 3T BRLRS ol
(i.e., interactive comunication). At step,S 113, the inpplication qof the
action per Hshiiber foothe sregtion W@n@%éim 3 inpbiding theddensiiind-gient ang fhee
inplication manager 6. In step S 114, it is determ ned by the inplication
manager 6 wpedtive action asimipisterest. t he corrective action is in a prescribed

tol erance band that is stored in the inplication manager 6. |If the output

is not within tTe pafenanice aboveddestditsd action Ithe acs@s agpmags Yemkssatied at
step S 11 Sa by the resolution manager 8, and ot herw se, a success nessage

i s gener at gdligiing s@Ps. STd hipPhe thY ei&?tié@%@éﬂ!tda%a@l‘ﬁ%é sSssidNeMbnagdl 3step S
116, it is determ ned whether a failure (partial or conplete) has been

: f'ei”tsi Fiedysd kNG Qaft! 188G ARR A atdporizhtidlC idelifitdtRon RS uGCH hiathn then

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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determ ned whet her the process is being nmanual ly managed by a user at step
S 117. If the process was automatically initiated using the features 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 nmade to the
exception event database 11. |If a user has 32 nanually initiated the
process (elhpt thepparhisyheing wanaged by the pestene Mathdhisespesifin messaggricedaciongonpl et e
at step S 120. Accordingly, the exception event has been successfully

pr ocessed. THemwforerno fufther actien dkequinddrigthetessibamdaBagd@.t hat a fail ure has
occurred, then it is determned at step S 121 whet her the process was

automati cal |y tif ggRieilienfifier! 4R RIQGES SdhBificRionOdR hof Ahve/ atdot@gRnamhg t hen
at step S 122, the resolution manager 8 accepts the action as having been

erformed, r S : . t e the
gct ion mamaé;n?a([géril ﬁg@o&f‘: %%F)Eleervggt%ag%? © ? g%ié%%%g@b%gg%%gﬁefé{%ﬁ%ﬁﬁ%éaYt‘;"aIessOl ve
the excepti,on event). |If the process.was not auytomatically trj d, th
stop & 102 Bl pbinen oot B ShoRaLE S Iniute e rspasv do BT ner
attenpt to close (i.e., resolve) the exception event. The process continues
until the exceptidditionally the sessitnemaneges Pninal derfamb evalyations aad confexiupld| ed

(i.e., indicated as resolved by the resolution manager 8). Additional
det ai | s of andlgsigrpwssibly based de dher fubettbnabiyonf imiplibatiomspaaget 6, ¢fi thecestedt and 5.
Figure 4 illustrates an event categorization process that uses the agents

described la€ids8 macedr gesggdsaot dheurgrreReiticei aid ejdhkidRncy MFusther) ré&ohdidn an ERP
run is performed by the ERP 17 to generate a request for a good. At step S

124, the | %niagerzlz? ?Laé/ﬁ%io?ﬁfgy bO§Hvokel ﬁﬂ%eﬁaiﬁ%ﬁﬁﬂs%@esfﬁr&ﬁgl carlier

si mul t aneously; present invention is not limted thereto. Mre
speci ficall in.step 125a, . a cost event .cate ization (e.qg. ri cing
dov at  on) MessieBiF of Redf ¥Bisich ARG siosSal S AL BOLHTeirfabsr pign on
(e.g., NCM % computation) is performed, at step,S 125c, an ACS event

cat egor i zatl‘ié&ﬁy gga-g-.lﬁnwé b FGﬁﬁ‘athg neEReED HEAd CANRE BiSVIOUENeIIof 5y, 5
response event categorization (e.g., response time-content tracking and
eval uat i onpfthe message: ned. Additional details of the processes in steps
5125a-d are described in greater detail herein. 33 Once steps S 125a-d
have been conpl dthedcctiph attagerct deives Hie @dreat agilieptidh df2ysimess 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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illustrated in Figure S . At step S 127, respective categorization results
are obtained for each o f processes S 125 a-d as Cat 1. . . Catty, Cat 1.
. CatK, Cat 1. . . CatJ, and Catl...CatM respectively. Then, at steps
S128a...S128d, the respective processes for matching the rules and | ogic
fromthe rul es and tadata unit 12 is perforned, and at stepf S 129a. . .
S 129d, i nHieR3ESHAs andh thepy Vigghe amiosiniggsr Managsy o, Wethe Talcurnt MIFtyEedpieonts  he
respective cycles 1... W 1...X 1...Y and 1...Z Next, the corrective
action is (eakesypphigrs, ixadkignpartriees, aptermm huainessavnitsonr mudividgalg). . The. adtar i ous
exanpl es of action nodul es are described in greater detail below At steps

S 130a. . trigped Blddager Fdiccéivey theqnet idettifier st PhaBaRption eserdldataeser Bt ed for
t he processes descri bed above, and the inplication manager 6 checks for

success of iroRiditlf e ifShTi SRHEsA te3hERacd o uidiBrcAPRY QR ALRIRTAAESS i 5

repeated in case of failure. In the present invertion, the Decision Support

and Executjon pr SS41.S. & i ed across .vard ous nt _functi.ons,

el udi ng. 1k PRBHRE T 2isPeRF Ly BE B i0SR AL TrRBp RO RGN S st i e e
managenent, Cost managenent and ality (that affects AOS) nmnagenent, as

i | ust r at eBNePRANESTY BFAIssion, seftings. fhe AHh{FIESCE IPRESE s OFPB 4 SOl

divided into two phases, event categorization and adaptive execution. Wile
t he deci si derisioppdia Whether s gndssageddptope drigger¢sbioniipresipierdhendmerioase t wo,
the activation process is only activated in phase two. In event

cat egor i zatdldnef mestagdsi toche gievapi gnspbrt icoshipordnd b$ thieegsRaefir erita-apiteran
procurenent situations such as excess supply, poor response, shortage. The

nunber of %@ﬁﬂﬁﬁgﬁmﬁ%_;wﬁﬁgmegyn be scal ed to depl oy unique set of
corrective actions. The primary obj ective of this phase is to capture the

ti t . i ication.tq:th '
operati on. The. HbrPUOREh Hinsedt & MahaRK Ak TRRIEF hq irklick¥hs 8P anb, o ¢ o

to change as the envirqgnment evo|lves. In _adaptive ecution, .as {llustrated
b Foure Basbhe e Ebeae L iR rmis g SRl ol ESEHE stRudng) puv
subjected to a matching set of rules and logic in S129a d to trigger the

nost appr ofdW &R édpreationy-gacfor MeS, Pe Reqwremant BeGeming Pyrhasge

exception situation, the corrective actions may be simultaneously or
sequent i al Dydexs)t iandit 2d ravATAR B cinforatation casr meetlt by Ra@votrinoended@¥IPlhgcdepedked and
may progressively trigger additional corrective actions base on the
response agdris&ier Aétionefspédific RxheRkédfion 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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In the present invention, a plurality of agents is enployed in the above
descri bed conponents illustrated in the systemof Figure 2 and the process
of Figures 3-5. The agents nmay be procedures that operate independently of
one another. Further, the agents nmay reside in the processors 35, 36 as
illustrated in Figure 12. For the features illustrated in Figure 2 (e.qg.
managers) and t R8BS dnplication manager @ geey ofithf pat 1dgntifier, gad infermalionelremr m
processes based on comrands, to inplenment the tasks perforned by the
managers. fthedSkP agw databaseed,dupus iftvat therexgepsinnesvedt databasb dil pinclubiivg thesur ance
of supply (AGS) agent, which nmay reside in one of the processors 35, 36

i |1 ustrat efllentifiéd gubn€ ahd rakes ané (ddiv\BietadpiaclQr patifio i@ ded pareidenti®GOowlRE supply
probl ens: shortage, excess and obsol escence in different market conditions.

The agent ggfdds ?H@éqclaﬂ%?"e Q@ﬁ:}aﬁlge E QSN Gire eﬁi‘i%ﬁ%si. o ifn%aﬁbﬁ PP E

system and information fromt "s dat abas to pertormevaluations and
to depl oy rrecti.ve actions, ,The AQS age als intains the integrity of
i nventory, géﬁslﬂ?ﬁslﬂg THa e&ﬁ&’aﬂlracglyoggg%’g%%‘? émﬁg agll%flarf‘lgn%ﬂé 6p{f'r i’;léﬁﬁgr omthe
factory (e.g., physical _part and financjal liability) on a timely basis. 35
The responS¥sgEhto thy Eggsraﬁ’n‘?artﬁﬂ?'ébﬁsﬁ &> thieexaertipn pYsn Watgheser Hspshideyeness
of the backend supply chain. The key perfornmance indicators are lead tine
and nessagwle asplopsemetadata unétal?. {fhedmplicatiohi maniigers6é vhiputsi toghe aptoecldset ween
purchase activation and goods delivery. The cost agent performs two core
functi ons. mahager,7 4 Beolsas ttypodetisiem asiteeshethed a paossdpesie witiie thisgdéeraeor di ng
to the RFQ agreenent at the "right' price. The cost agent tracks actual
versus pl apnge RfihéPss dcdastatld ior € paiinathgb s MRE BRI eAYS Brafer dbRAr et e
vol une break, time based pricing. Second, the cost agent al So identifies,
anal yzes apg facilitates efforts to deliver reduction objectives. The
quality agenf) fracks material fallout activates alerts and repl enishes
supply when the,_predeterm ned qua) ity rej.ect rcent age has been breached.
The scenario aggﬁF ag{ouépﬁesnla%g ﬁp}Si %&?lfégn@ 6&’%&1 H&é&gf’%afeor&‘é’gg %r buil d
pl an at product_or conponent |evel, including (but not limted to)

i nsuf fici eAttioulibyaty hind. b asd storsdeist theyexcaptionrgyisaigdatebase ddd sent0ut ®¥s br oad
| evel managenent objectives into unit |level perfornmance target to

facil it at eagassl| Ehenpas wlasranamgerTisears event-based rtriggeragpantonastethat trmnitesi cal
process to correl ate anal yzed data, business rules and actions to

cont i nuoustiyanggwtieh tsexleheitlto ranEaeRi fied GxEeptionh evel, 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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enhance the "experience' and know edge of the intelligent framework. The
sessi on agent coordi nates successive (I PA) sessions without replicating the
corrective efforts previously invoked by Wrk-in-Progress (WP) exception
events. The session agent will respond dynam cally to degradi ng conditions
for all WP exception events. The cost agent and operation of cost
managenent is déberasplgion magagasBlnefiangiin tandergwithrimeplicatien managse e nodul e
ensures the "right' purchase price, and is 36 triggered by events such as
a change i mtb ldosexharmgered terxackienalk deseddacye sgsolutisp do sasexiceptionueens Ar
predefi ne event such as expiry of action. The cost nmanagenent nodul e al so

faci | itateglosqisloop e€hahitiodrbepiirdjvieh sTBRBGRIE fIsoR¥d efeptibhy areGncoipathiédi ng and
supporting efforts to deliver |lower price objectives. Table 1 discloses a

list of ge I | S ( L gt ed) tq?@%%@%p tion of
the pr esen?ﬂtﬂs rtlfi/eer??%?\lﬁ lé&gétt Hﬁl%br#gée@Pgo?tfuBges%{r?febﬁggn ntro etrrCSTrDm andard
Cost 5PO Nunber 6PO | i ne Nugb r7.PO Unit Pri ce8POQ?Jgnt§i t@% Nunber 10CO | i ne
Nurber 1100 TRPROB; 26 18R eskaritiCr S Fetobn AR e 41 1ot (PGt Frecs 1R
Mechani smL6l nvoi ce POL7I nvoi ce QI'Y1l8Forecast QIY 37 19BOM when

requi r ed20€arieswally. T Al pnassergsicAedivenBClQnse oYY aAccenialle . sedutionshdka one)
the cost managenent function operates as described below. It is noted that
Unit Pri cecomdribite tasuesassfiglatalidgiiancef e fezerddo kigfintrbtoleankes as whalnatad bgt andar d
Cost is an accounting price that is established to handle part nunber with
mul tiple vimslivation Aagagerbegori zati on manager 2 uses the inputs from T Table 1
to anal yze the cost situation of each part nunber. Wth respect to cost,

t he cost manage 3 .Gl loglyi i el ow.
Using Part nambert SPIRCHACHE 2T Bilagr Gratied VO TG ERE} mitted

Currency, nit ,Pri fromP CO @r voice (M7PPQ, UPCO or | ,

quant 1y adeietdde. %, pf Tepigh bRl it Skt H AN ALor Dot

of Receipt. (jnvoice) .and PO CO or.|lnvoice docunment reference nynber, the

prici ng  nitsuiag B ife eflr?éfew@u{ inbpgoegtiopyfignr dhe 9%%@3@@?5

Conputation of the effective Unit Pri cg@j UPRFQ is then acconplished. The

prici ng nespesHioste the past édantifienf whishi defingsi the pelpgiwe sdefinftiony aagharism

pur chase, using various nethods, exanples of which are |isted bel ow
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
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Vol une break nmechani smuses either discrete or cumul ative volunme to define
puce; Tinme base nechanismuses tinme to define price. Mrket based

mechani sm dependent on the bal ance of buying versus selling forces nuch

| i ke the equity market. Market based price can al so be based on future
pricing or to be determned at the tinme of good delivery. If the foregoing
Di screte VattionenBrmaanuaily adpist theoprocdss, \WPRRGeT interfacei refesngd \tp thieredT ¥RAD t hat
corresponds with the QIYPO. However, if the mechanismis the 38

Curul at i veinysicatien BiesaKThdrmfQation vixdw icempatewi O HIAY RfvhfiyUbasbdioadthet hat
corresponds with the cunul ated QI'YPO to date. The cunul ated QI'YPO to date
s based Ofod ARRAPLINCHr pliftaly Bat et oYM, Gha BhbwRIAY LotisoGhifige o' e

aggregat ed. Further, mechanismis Tine Based Pricing (based on tine

of Documenf_ kssu 4 h PREO Is retrieyv it ffectve date

corres pondléxrfgju eogédﬁgi%%)ry‘?cﬁlggs%cgl%s. "f:&ﬁe m\ﬁ%‘? K a?&é%%oéld FI’F‘itg‘le n%tserré)é hani sm
(based on tine of Docltfgnt i%ls?ue), if the I\/%r ket bagelg Prici ng{ nmet hod is
det er ni ned™ByUg@atrelleA prsts: tarisrrerandeiivate pdpgigion {p Bold, proentritEmppate a e
procedure as the Tinme based Pricing nethod is used. However, if the Market
Based Pri cisgrreativderctemivisethgtimpheationrdews Thgeimplivation calewlation issbasedessary to
calculate the price delta based on invoice (POvslNV). Conputational

fornul ae fthe folieviab@erericd eutited aredqudtiens are as follows: Pricing Delta

bet ween PO CO and RFQ (PD POvsRFQ = UPRFQ - UPPO, Pricing Delta between

PQ CO and I nvoi Qﬁ_@ RiaveN MO (PP QuateN?! MGrobSIeEQES@éN NG B rytyi s PD
POvsRFQ and PD POVsI NV. Next, the cost nanagenent nodul e identifies cost

reduction g%@g‘&ldgﬂétﬁﬁ)o 5%@1&98@’%&': i ng part nunber, OH QTY, standard
St) an

cost (Std gr 0ss requil remnmen G ossREQT) for the next 12 nonths
are retrieved. Then, it.is necessary to conmput.e the ayerage nonthl

Gr 0sSREQT basedBoH JupRifsEer GRPHGH ROk FRYon BB NS BLeEaHalots. The
default G ossREQTave is based on 3 nonth forward | ooki ng average. It is

al so necesBdp§natignconput e the Average Monthly Purchase cost (AWMP) _

G ossREQTave x standard cost, and the unconm tted aggregated G ossREQT up
to 12 nont hs w BThempligtjod 2édetincame for@amisd REGHTMLGIH ac)iivent tdgyy egratle of 12
nont hs GrossREQT - all open PO QTY. The cost reduction is calcul ated as
Savi ng per agtduht. =T aineldicatié Sinformhflos) e{OIRe dalctilatith)Yoproiéess avi ABsdee uni t

is calculated over a predefined period for projected target setting
purposes. 3dessment 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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At this point, it is necessary to calculate the aggregate potential saving
based on uncomm tted requirenment (Agg_ Saving $) = Agg 12M Uncommit

G ossREQT x saving per unit. If the usage ratio of (Agg_12M Unconmi t

G ossREQT) / (GrossREQTave) is nore than Y or any nunber that signifies
months worth of G ossREQT or the Agg Saving $ is nore than a predefined

t hr eshol d tequesé is(recejveds 5@, .0oDN 2 buliem At kiep |54 A1, the ERFtrawsdatedatabase tand
reducti on candi dates. As an output, the foregoing cal cul ation provides a
cost reportheprddeisedidat databagsKedte gedcaftade, as described in Table 2 bel ow
1Part Nunber2Part Description3Unit Priced4Vendor )D5Ave M hly REQI6Ave

Mont hl'y Pur chasg, sdf\gu02gabes-bike® pradutedsbnt 2ulbd 11, QiRick BRILBEVaD fotthe
Per 9Par ent Part 10PD PovsRFQL1PD PoOvsl NV12Cat egoryl3Excepti onl4Create date

ti mel5Targ ! a d r i 17 ~
Tar get Uni ﬁﬁ%r% ?lgggél g\%{b@{%{i ta%n%p g?f?% &tt@?l g%g)ir%i %’ g’?i %ﬁgﬁﬁjggﬁgﬁéﬁtgﬁgl i ed,
the exceptjqgn events are categorized based on selected. criteria.listed in
the af or enBHIcAIHE Vet tPerigally. the (FaicgPTAcY TBHASEE AREEIOERS SFIEEPHAAIBDI ng
cost of components. The categorization rules, hosted in the Rules and Logic
Met adat a, asad ba inprefoonthaprecurdiagnt srle besd 2lepndothe ERP eavadppdatgbasefs cost
categorization is listed belowin Table 3. There can be infinite categories
wi t h a suphostep 8303.eit i0fleterhiesd whether the current request is an exception event, as

Cat egor yCat egor yCat egor yCat egor yCat egor yCat egor y123456Pri ci ng

Del t aW THV;E&04E Nqiiehg further management according to the present invention. If

f or DEVI ATl ONDEVI ATl ONDEVI ATI"ONDEVI ATI ONDEVI ATI O\II%EVI ATFO\IPovsRFQ’ | nvAver age

Mont hl yBet yeenM t a r t 4.0, 000
t 0$100, ooot’)‘% £ 0 ﬁBé‘@%gggd%g%g'\%%’f% @g%(%%%%@ﬂﬁ%% @%&@%’%ﬁ@&%@%&% TABLE
3 The secopd E_&F%e Wi th respect to the cost managenent function is

descri bed SEPER% n this phase, the session nanager 3 segregates the
exceptions within the Cost report into new or Wrk-in-Progress events.
After that, thelfa®eiyreptareayest far geods isran exesption event - deduitsh Mgheixt r act
the appropriate rules and logic to trigger corrective actions. The

obj ect i vespuocessing by ithgydPA| ogperfarme at eorketivx actpon &9 1wglvei & peebdémaindtheo
identify reduction opportunities for a particular part froma specific
vendor. Exproelement prdtess)) theat inosep ST0EC khe @keeptiont @@dnbad @ompided witheck#1:
PD POvsRFQ or PD POvsINV is Positive (favorable to the buyer)Check#2: PD
PO/SRFQ Or eXdanfiy 3AMF drSexiRfd, bUERNESKW Y of fimPalid@ NS Klesiof manager 3,

posi ti veChechQ§4§Nif ECL_Agg Un-QIY is rr?)};e than X tinmes of Average

Mont hl yGr o gl O3 = P 6 st
excepti onsa%g%@}ggégé?pﬁlghleggﬁ Bﬂﬁﬁ?ﬁ?d?e%?wy%?&ﬁr {ullf:gf’%urs %ranzggd or
st andar dCheck#8§: ck ternal Market ndi ti.onsCheck#9:. | redefi ned
Cor rect | veEREHh OV e alRERBER BTN S A AP S et SePryiBehubr B the

Expi redCheck#11: If Unit Price is bel gw Cost Reduction Target Check#12: |If
Vendor ConP&ent eXeIpERn fsarsw 1ype ebeecephieth Mean

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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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 netadata unit 12, as |listed bel ow.
However, the present invention is not limted thereto: ReconfirmPrice Wth
Vendor Send Rem nder to Vendor List Cost Reduction Qpportunities Send Cost
Reduct i on hdgueBecause Viearelds nprifeed rto \reodifyr thefexpepsioinoensniSidatabase 1lsube Assess
Ri sk Profile of Vendor Target Pricing Benchmark Prices Consolidate

Pur chasi ngcuietst blesephiein tag ndtobdehendiliiedans applidiiond of thal dxeeptitined 2t oty

Solicit Managenent Support to Negotiate Post RFQ at B2B Exchanges Measure

Ext ernal MibdGlep! 06 BLRmTHAGn 365 3100 a6T8ARASI Bhige! eens and removes any

duplicate actions that were previously deployed for the sane exception

event. Next, th ut i [ nager determnes if a mat { €..0f ..,qanual
node of excepti g’n&?%ﬁé‘%%%%‘%%ﬂ} %Ei%g%g}a%ﬁc?il“é?uﬁgrevf”ﬁeﬁ%% seectlg drptgF t
nunber. For parts on nual , managenent node, .t he reconmended acti g are
publ i shed Pﬁ?cmgleatg&%%?(sﬁ»mﬂ}qpra@raﬂwt&@@aﬁ %f]aridzthpr“éﬁﬁgule%%e #er ¢ hen
sel ects and activates corrective 42 actions via the execution frane 14.
For parts ¥ agphieshietdetermineaayesnpropriabaientrectiee 2aiion (i-¢-i tpdeer datermingsk bysthe
activates actions that have been accepted by the session manager 3. Then,

i mpl i cat i oactivanageige64). AtistepRid0ea querydhanke {©g., wothplacanc Ebiabe b5 fapl | er s
replied or when actions have expired without a reply. There is no absolute

assessment ;¢diesdal ethild Beart Atfon BRSNSy RE 28R mERsRer 8Va8d drSthk ‘éﬂ&%ﬁon .
i ndependently, unlike the managenent "of quantity exception event involving

vari ous suaalies dialube ANAIRHH NG RIGME RS, Heldif 995hgTpRRCeTeN

nodul e, on acceptance check for a secondary ifon1sin

Acceptabl e cost deviation is n, act ual it, price for current .and, a

pr edef i ned®¥i*BY G} F%eéll? dﬂ@B?%’dl Weéﬁr?gisgqpe%ﬁﬁygm qu*)r{ageeacﬁgpglétaggv i} er ance
band. Further, acceptable cost reduction request is defined by projected
uni t pri cealshdboutppt is erAaIed aheep RELD- MMereispecififally, theravto trigegemarpgebfer ance
band. Failing the acceptance test triggers the next cycle corrective
action. Togwaierdes thheuipnb@es sntemabtive @auhuticaionyranager 8 perforns the tasks
of sendi ng acceptance nessage to the vendor whose primary action has been

sel ected and sepdisRf S 1B £fhe e@blicution df €hd setioh erBitbal toddaeet (e ieRBdpYioaCt i on
has been term nated.
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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For manually controlled parts, the user is expected to decide on the
options of Hold, Accept or Term nate for every activated secondary action.
After the user selects the option, the resolution nmanager 8 conpl etes the
cl osure process. The HOLD deci si on or any unselected actions mﬁll not

i nvoke any action fromthe resolution manager In the case

aut o- manag®@nyalyiigitiajaddhe progesy GLo bypbruge fogk %@nﬁtjeéheampg% maﬂ(yd action
on an individual basis. All secondary actions are closed i ndependently. 43
After the stocomapiticva siep SORG Aecscxdinghm tlxebxasption everftdrasehden nsupesssfailyi ng t o
the accepted action is either uploaded to the ERP systemor transferred to
a To-Do-Li@bc&@ainanual system update. Figure 6 illustrates a process for
the rules and | ogic nodule 12 according to the present invention. The rul es

and | ogic met adphgohasis g;;@f@drm&%a a\f«gtegasﬁgg%ﬁgsfgﬂ@g JAsiogalcRemeh oFjst he

entire invention are pertorned. The,

per f or ned. CHHATPLALEI. STAL PHRHET dF B %@Se%eﬁtagﬁ-ﬁp% Y B ot B et

step S133, and managenent, obj ectives are properly formatted and generated
at step S n@aeSSAwa%%tane&leely trggetedn diydngindten 5y 18é4 thretesalution maneed fed i nt o
nmeasur abl e goals. Further, at step S 136, a user custom zation nay be

i nput, andaceepterthié aefion asshavingpees peaformedeand the peensss piogeedsebackdo stsgi f i ed
by part group. In the first phase conputation of step S 132a, the output is

appl i ed t oS10% té reastivaud deectionpiahager dns fithes higgint k6 Barredt théyerobleni (iess
rules, which are calculated at steps S 138a-g. Additionally, the output of

the cat egopdsgRb 'tl?é"'eic@ﬂﬁ& &end! ﬁﬁh fosSssi WasaiR |aht%ﬁ1ah@all3}attrf§§&reﬂztﬁ5ﬁ Qt@pSt ep S
138b in the business rules, as as to generate cat'egories Cat 1.

Catty. AL 'Si 59,5480 L uhahsaaL 'csal B of o S1052 L HebEatiiigl hgiEner 20 e

agent i ndicators rrgger d the
out put of step S .14 susedintl:ljétrl er |.ogi C. essi on managenent
oteps. 51388 caErobEI BT RYbILe g SeoeH esawt@ﬂepexsepm VE, Used
toinitiate the corrective actions fromaction nodules 1, 2, XY, Z
whi ch genebesne detgenined nai batsyeesssltly draadledad cepindiratedr as é§SOf1'tﬁd bycthes 1.
. Wat step S 141. The output of step S 141 is al so used at the acceptance
| ogi ¢ st epreSoluH8h mahagen®).busi ness rules. At step S 142, the process of
steps S 140 and S 141 are 44
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 S125¢, 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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repeated when fail ed acceptance has occurred, until successful acceptance
has occurred. Further, a |earning agent operates at step S 143, and

provi des an input to the | earning nodule step of the business rule

formul ation at step S 138g. Further, the |earning agent step S 143 al so

i nvol ves sending outputs to the categorles Catl . CatN, as well as steps
S 140 and S 141¢ ncnﬁem&h%admaggbmqormi@e@m@mwastaam@t stgp S126,@88 t he
present invention are the primary interaction points for the user. Those
frames 13, illhdratat incFigsreah Atrstepr$12Terdspectidte catsgarivation pesults aretghtdisedafod
execution conmmand inputs. The decision support franmes includes at |east the

fol I owi ng éaﬁﬁobffsprdé%s@srsmﬁid GOT L8AL) YNACICPN, CRACT tCatPRIOAES GRACE
report, action de report, action |an|cat|on frarre To do Li'st and

action hi SEQRy PP Loedite fﬁgyuﬁg{apg 53080 SPA4UR RRdct bR el fi

frame, actron’inpll calon e supplier

activation fr ner set e ACS
managenent ™, ﬁﬁ&ﬁ’g th?/\ﬂﬁ ﬁl?ﬂm?ﬁsc?ﬂfié'ﬁ% R ikésg%‘g%'&eg’taé’g% th
assurance of su yis prorrptly resolved, is described |nfgreat er detail

bel ow. Thétm%éut%ui% mdicgiss and pyjeaer aleandes are eacrated (fak pach efidher nal

dat abases, responses fromusers or predefined events such as expiry of
action. Thespdctise cyobet Ised®grd. KhaseY endrputzati ons and logic will be discussed
separately, below. Table 4 illustrates the generic inputs in terns of

sources and i NdNea! MeTorreBtivieadtion 4 taRdd, b GAdRMAHE BFbropHi Rk BB OMoisle

disclosed to be available in a connected environment. 1Part Number . 2Part

Do et ot SRSSENY s Skad S of o860 BAICQRIRS E SISLABEG. R,

Expected Ti ne 2PO Uni t el3PO Ti me 14Vendor. 5P0
Quont ity FEs SLaret e dhmealBis, abh pBTCARBobRT role8 S eramand. B BSovendor
Nane20Vendor Forecast t|ty21V dor Forecast ETA22G gss

Requi r emen@T98Essese dexer abpeEmand IgpdicRiioi MaeRgsit O 8 Rbredstor sewss PAr ent
Product Part Nunber 26Par ent Product Description 46 27Quantity Per28Part
Group Nanefailpil As mpieatedi s stopi Bi3 lofthe hppropmatatprosesoiis répsatedSni ¢asplodise one
(i.e., event categorization) is described bel ow. The categorization manager
2 uses thefailojput s from

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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Table 4 to anal yze the supply situation of each part nunber. The

categori zation analysis includes (but is not limted to) Days of Supply
(DOS) conputation, 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 Acknow edged Forecast (FC vs Ack FQO)
and Pur chagefagerablsdppicatianeto the yseks pperatiens e The numbegreoOndigatqrpoacdeys Ack
PO’ CO . These portions of the categorization analysis are described in

gr eat er detustémized ang canrbetsubjestedfio chgnge 85 the enpindranémd eyolsesd out puts. DOS
Comput ati on The DOS conputation is conmputed on a part nunber basis. It

nmeasures the avpi hadptive Qketlansh, @SHIusti@N i Figur€ ! P hé \d@sdribed Sbdfe, ddths
process is anal ogous to the evaluation of cash position in accounting. The

20 wor kay o RPE Pl ety B ERIRINE p RMAF S SPRIGEHR BB IR 2 B o

is the aggr ted requirenment .OH QTY is the Hand. current inyentory Std
Cost s ¢l WG g 5des APPprMeaoT g ASB T | REp DU TLEE AP EEE, 5 t he
gquantity to be delivered in the next PO ETAnextPO js the expected, date of
next PO def¥Ggatign gituationy the CQFPEH CTREIONS IMBPA Figuligncously Pesamentialy i n t he
conputation: Calculate the K (user defined nunber) nonths forward | ooki ng
mont hl y avestbgtedG ddls REPated Tdoerekidvd actiong roa beltrackeh and esayap®gnassivelyaver age
as an exanple, but the present invention is not limted thereto:

G 0ssREQT 3trigper eaddit{ontl @eaREVE A&UNG Noase God IaEREEHIIASE M1 sevefiyd o5 RIBQT
nmonthN+2 ] / 3 Retrieve the Target DOS fromthe Rules and Logic Metadata
12. Target C%ﬁé’ﬁ a manual | y defined managenent goal. Conpute the DOS and
OH $ (extended cost) for every part nunber where DOS = [ OH GrossREQTave] X

(20 wor kdays) ih: nded cost LR art Jin qu igp = Std

Cost % O ubnt 1 POBRstRoiFRutBoe bBuRY 7 el B obhelele HF bt Wote, oG,
0,

DCS) 7 Tar gehes[c)ggecl éomlggné)nts 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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Cal cul ate Days to Next Delivery (DND) to assess the risk of shortage. DND =
ETAnext PO - Date of DOS conputation If DND is |less than DOS, then cal cul ate
NEXTDOS. (if DND is less, the next delivery is in time to replenish supply)
NEXTDOS = [ (OHQTYnext PO / G ossREQT3nt have ] x 20 wor kdays ( NEXTDOS

i ncl udes the next delivery in the DOS conput ati xrél Qut puts DOS report
within the procEhetapense agen doqeesson bunrpringthofie I@éarfdorfeﬁmnﬁl@ness of
conputation, utilize aggregate G ossREQI of the inmmedi ate next 30 days

i nst ead of tht badendsupily shainadée key paifaulaacteindtvatobngredéadumpp layd niEkeag80 days
value is referred to as DOS30. The calculation is as follows: 48 DCS30 =

[ OH QTYcug Jﬁ:m(se im0 Dedd- @58 REGTinee 4t thaQirdelapsd betwe ol se Retivaiontahd
Purchase Order vs Goods Receipt Notification (PO vs GRN) PO vs GRN

conpari son,y (ﬁgldgme? both the tinmeliness arid accuracy (QrY) of part
delivery. nputs PO ref erence nunber PO |'i ne nunber, PO quantity (QTY) and

Expected Tine Arrival t ecei ved , date,
G s PO 1 ef or aPRESR ABH PEREBITY st AtEPS “@ﬁﬁﬁ&ﬂtoﬁasm&aswas RN <
PO ref nunber, get the PO s QIY and ETA records. Check GRN s received QIY &
Dat e agai ne¥rchases prg wadsroccordingfo the REQ agresmenttas thewieh}’ eaceuThs peshs: Qry
Delta = GRN received QIY - PO ordered QTY; ETA Delta = GRN' s date of

recei pt - #enttrEcks acal perses pasedepriges that tviaiynacchrding tecmsshadistmt siohse
Forecast vs Purchase Order (FC vs PO In the context of this docunent,
forecast igisgami wilh@etbrédk, Gnes badde PHcirpreBtcond, doc@gaged dsoraddtifies vs PO

checks forecasted requirenent against commtted supplies. The
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

36



commtted supplies include On Hand (OH Qy) end all opened PO quantity (PO
Qy). The evaluation tinme franme is based on the lead-tine of the part.

| nputs Lead-time, GossREQT up to lead-tine, OH Qy and all open PO Qvy 49
Comput ati ons Aggregate all open PO Qy = Agg PO QTY Aggregate G ossREQT up
to leadtine, = Agg G ossREQT LT Delta PO/sFC = [ Agg- G ossREQT LT + COH QTY |-
[Agg_Po_Qr‘r]ggei?g gvantssSuclasr @ chgngriin the extctrdeedemalidatabases respossesst vs
Forecast (FC vs FC) FC vs FC assesses the inplication of plan changes over
ti me. Chanfem usersGrquedBQE eweritisiich ashexpiyad actiore nThd estimahageneht modulesul t i n
cunul ative supply inbal ance in supply and demand. |nputs Lead-time, current

and hi st or algal faéHiORSGRESH reeb@RBEFroféct maRREABt By ddémiflinBY ahfPsng 418
wi ndow. The historical record is retrieved in reverse chronol ogi cal order,

back dat edg ﬁfﬁlo%th%he?ﬂsttoﬁéﬁJeP‘Fo\alzé??fg%Bgﬁct%is.”g current date as reference.

For exanpl e, | ead-t1 nme wer ays, then retrieve previous 60 days

worth of Gross rel gases. Eqc f these rel eases nt ai ns, G, 0ssREQT

i nf or mati on upF\)E(jg‘mFeijuj‘fi F‘ﬁ?rsgsvﬁ ﬁﬁprogs%eélfpctIBPTtﬁe&PEI“@ggg‘@‘?cﬁet%t‘%ﬁ?“
Comput ati ons For each r.el g{gl%es of GrossREQT plan, group all G ossREQT into
t he appr opMRafgeMenhEmglien et thy PESERIRYTON t s ETA or requirement date. The

time bucket _can be in week or in nonth. In reverse chronol ogi cal order,
starting from clrrient GRetREgber conpute the delta of current versus the
i mredi at e| previ ous| G 0ssREQT plan. As the anmoynt of information varies for
each G ossREQT pl ans becpaisbestiptig rol [ing Tead-time 50 wi ndow, only the
mat ching i e bup et of the conpar ed pl ans are cal cul ated. lgnore the
conputat| pn T gnere ar el JIRFFHT N9 t11ME OucKet .

4 Standard Cost

5 PO Number

6 PO line Number

7 PQ 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

37



Comput ation of GossREQT Delta in unit: G ossREQT Delta in unit fox each
mat ching tinme bucket = G ossREQIrel ease period N for tine bucket A -

G ossREQIr el ease period N-1 for tinme bucket A Conmputation of CUMJULATI VE

G 0ossREQT Delta in unit: Sumof G ossREQT Delta in unit for ALL matching
time bucket—for AlL release period conparisons Conputation of G ossREQT
Delta I n percent®de: G FMpdrnsavized n % f or | each matching tinme bucket = {
[ G ossREQIrel ease |[period N for tine bucket A} GossltEQIrel ease period N-1
for tinme pucket2A|]/ G dasfmBQfr el ease period N1 for tinme bucket } x100%
Conput atipn of CUMULATI VE G ossltEQT Delta I njpercentage: Sum G ossREQT
Delta in %for release period N - peripdpigl With matching time bucket = {
Sum of GrossREQT Delta release period N - release period N1 /

o for AL 1ol oaouih i Serebfiarb e JEER el AR CHEL AR LR, 7 '

Delta in %for release period N - period (N-1) + Sum G osSREQT Delta in %
for rel eas@PHUFS e(sﬂpliefiebel%rljf\lbsdm(t?\ﬁ{ iyt Ug“.t.Pl%’e I‘«ﬁjﬁ’&‘é’fct Sadg Riies BSEREQT
Delta in % Count } Qutputs DOS report within the processed dat abase
Capacity Tewadie vendsn wherpas Stapdesd tGost isaek ireepuiting pace thalrie sstablighed 1a
increase in requirenents are validated against parts with capacity

const r ai ntsandlenpart swivbov alithi mpitiple newlofaliTle Giteddaization manager 2 uses the
Nunmber PARTVendor Capaci t yDESCRI PTI | DPer

mont hON3 332 &3 330 Teb180 Q0 82202000 Seur Rl A 1 02FSR ungAP0195000000 TABLE 5
Conmput ati ons Conpare the capacity constraint with cunulated PO quantity

PR e T e T

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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DOS report within the processed database Forecast vs Acknow edged Forecast
(FC vs Ack FC) " Forecast occurs typically once per nonth. This function
pre-enpt any potential mddle to long termsupply issues. |nputs Vendor
assigned GrossREQT or :forecast of future requirenent. Acknow edged
forecast fromvendor. Conputation 52,  Check for devi ations between the
sent and aewnBlatizegélume Bieakst UPRE(Q i retrievedr withe@T ¥ BRI Qucunmiated) that =
Acknow edged QTY - Requested QTY for each expected ETA line ETA Delta =
Acknow edgexirekfiohds viRtthestuath e QI Rito B@S. rEporumulatediQTYPE@ tprdetedssed

dat abase Purchase or Change Order vs Ack Purchase or Change Order (PO CO vs

Ack PO CO) bd3ed afth predefifeddsiie @t fomr KA Yrekiduk BT EPOS Gle BEGEpHIQITENT
environnment. The primary objective is to detect |longer term supply issues.

I nput s Th%my,q%@gedn%@a&naﬁm%%gd BRAT (bisel ol oD cdithiGier ! e

time of arriva utations ta coffputations are pertorne or all
newy issugd d CO Ory belta = Acknow edged Y.- R ste Y for
each expec&‘gt}ﬁ%ﬂg 15 rﬁ@eg%wﬁltﬁeae@e%&ﬁ%twc@a L n%g\to_ t“ﬁg’gﬂﬁwé A Qutputs
DOS report within the processed database,, as_disclosed in Table 6 bel ow
1Part Nunber 2VoRemihy Mearkel Basgé Rricinganechanism(basgd @ncng o Pocument issue),

if the Market based Pricing method is determined by predetermined future market
price, 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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4D0OS5Tar get DOS6Del t a DOS7DNDSNEXTDOS9CUM Delta in FC (rati o) 10CLTM DELTA
IN FC (unit)11Next 4 wksl12PO vs FC Delta (Y Month Forward) 13Capacity Delta
Per Mont h14Del i very/ Shi ppi ng Perfornmance (% 15Cat egoryl6Excepti onl7Create
date time TABLE 6 Categorization Logic Categorize the exception events
based on selected criteria listed in the DOS report. The primary criteria
shoul d be i ndi cAtthis Pemtsifés nespwsarolo calaate hecaggreasiemmtontial aving based
categori zation rules, hosted in the Rul es and Logi c Metadata, can be based
on nore tham uncmnmitteldalemairerﬁmt (AganfSheng @<t AgASML daonigit SwdsREQT
categori ze Assurance of Supply exception. Category 1lCategory 2Category 3
Del t a DOSBegt yl@ip péP%mit0 If t%@%?weﬁﬂo d0Q&et 0 2M AAdonfnit MGids YABLE 7

54 Phase two begins after the Toregoing event categorization. The session

manager 3 g%lr% ?§ve§ he xﬁ\@%eo%h O Sor %hﬂmﬁaé}etﬁp@ ?ﬂ?é%r ﬁlohﬂltsow{?ﬁl‘é" ot

Wrk-in Pr ven ter that, action ma uses t

eval uat ed nfo onto ext act hea riate,r s, and .l.oqgi c otrigger
correcti ve *‘gﬁ? O ffie fAgE lﬁgﬂl g spfaﬁk‘rt“%“éﬁ th{eﬁg‘?lg&g’;’)‘ip eption
cat egory (SI tuation) and commodjty type. Wi I e the nunber of categorized

si tuat i ons$eaA0Qethenthepartds setipsidejap é‘é*t rekietion eandidates. sit uations are
shortage, excess and risky. Each deploynent of actions for the categorized
situations is tAackedutpat,cthel fordgoing, cdculatibns prayides Theostcteport withinethe

i ncreases as additional actions are triggered in the event of unfavorable

response. proceatd amabasEvaldesdribed $n Thisle adkiogn manager 4 perforns sel ected
addi tional evaluation on each categorized exception. Exanples of the

situationalchegks[for (p Eﬁ hﬁ;‘% main categories tofrtow bel ow Check #1:
DND i s note than DOS Check #2 fn ppi ng performance %ip |less than A% Check
#3: Cum F:%u Y-+S—1D tHhan—+BYrcCheck—H#4—Cor—tes shortage
exceptions on ré&cofd overaqprm(’fr%’?nD nont hs Check #5: dpen PCs are | aunched
to nore t han—one nndnr Check #6: DOS is equal or less fhan E DOS Check #7:
Qual i fied|vendoP w th 093Bildiri¢ess al | ocation Check #8: DOSupdated is F days
or less and_Check #9: DNDupdated is nore than DOSupdated Check #10: The
nunber of {acti oAs {riggeVeddordDcycle 1 are G or nore Chpck #11: |If the part
is a stangard conmpdity

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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Check #12: Fail ed or

Expired Action Check #13: Extended Cost of

[ine i

tem

is MORE than $H Check #14: DOS is nore than 999 Check #15: DOS is nore than
_ | ess than ~
Check # 18: Cum FC Delta_%is nore (negative) than -L% Check #19: DOS %

Delta is

nore than

Mo Check #20: Delta PovsFC is |ess

Check #16: DOS is less than J Check #17: DOS30 is equal
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Fai |l ed or
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nme
tic
ct ed

Average
Monthly
Purchase Cost

(UP x REQT)

Up to $10,000

Between
$10,000 to

$100,000

More than

$100,000

Up to $10,000

Between
$10,000 to

$100,000

More than

$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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reconmmended actions are published in the Decision Support 13 and Execution
14 frames. The user selects and activates corrective actions via the
Execution frane 14. Activation equates to sending action request nmessages
to the supplier's user mail box. For part on automati c nanagenment node, the
auto trigger nmanager 5 activates all actions that have been accepted by the
sessi on managerClgck |#hp PDROVSRF EoePRRQwsEN Vs Positiven(favesatiley) theduyah manager
6 will be trigddreek #20 PDROKSRRY) ocPDPOwRAYE is\Negatsappl i ers replied or when
actions expiredChack H3utf Eert@pt)ﬁch-wﬁltﬁree two types of corrective actions,
primary and sequpeRrys: iPFTEORIAgACh Q’T&afsflﬁ&%&hzﬁyﬁﬂhﬂeméﬁ%' Hbe
secondaryc%gg%do not have I'reCt inpact in supply quanti

inplication m ek Absol ute Assessrrent) checks on
primary action o16 ex ptlo ﬂ falg resolved or
ot her wi se. The%ﬁg I %srg%rg Xo %éoé’rs (fo([iﬁ °3?5t s \Véﬁr} i lity of
inventory (e.g éﬁ?‘f? ddpredefined time wi ndow. The
accept ance zonén@f:kt% W@a H ltli°§styp| cally between a | ower
limt of zero tﬁheﬁkaﬁ?dlfd’rﬁﬂ%ﬂi@fllmcm‘moé?tIQHFﬁl}@df or a predefined tine
peri od. Both ndrheek |#l00H Prededimad Comkttyverdetmpdikpigdt s are subjected to the
sane Absol ut e Adwmekdhanif (ddieBkce ifheloge@est RednettdniBogeigy of performng the

check is to agdqirglti 2t IfevakibeCbmpoditeRisk Brier dsnerto@an Meaaccept ed pri mary
actions fromsuppliers. The user may al so assign preferences to supplier or
action to establish priority. Two typical exanples of Absol ute Assessnent

et nodol 01 e a8feeFitk ool Ehier Ahad SEGteB e 20fuNEH SBLAG, ApcsRY ance

(WA). Other prioritization net ol ogl es e dep to eh
Absol ute Assessnent .check. First FI.FQ
primry aéPPEHYe P%‘b%sd P&s é"‘b‘fa%% FE? é?B?{et&Eé‘? olﬂggc lsl(s’épﬁl&ﬁgpépr tﬁ Iy
accepted by supplier. are aggregated in a FIFO manner to match the
prevail i ngi%wﬁa qfthe sulrEang loge ingtadate gt dgs anbged hsjow. M%{ékﬁbw edged
primary actions, regardl ess of whether each action is 100% or partially
accept ed myessuqipwréioman@lhgigﬂbt@}anem according to a user defined
preferential order. The evaluation will commence if all primary actions
have been ackn®dcenlfietPete WithVédderexpiry tinme has | apsed. In the event of
sim | ar preferenagRehlifdarGs §Rhddice criteria will then resort to FIFO
mechani sm - Assq§§nEdt Refucten Vpdftunifies | ons

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 detenﬁines 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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Secondary actions are not subjected to the Absolute Assessnent check. Each
secondary action is judged on its own nerit, i.e., it has to pass the
acceptance criteria. Assessnent is triggered by a response or by the
expired action tinme stanp. Acceptance is defined as no deviations between
t he acknow edged and requested QTY and ETA. Failing the acceptance test

wil | triggetionshdatexexaoptibe faarer bt Forpats 0w autoiifatic meamageanentrmods) dher 8
perfornms the tasks of sendi ng acceptance nessage to the vendor whose
primary acuidwifes harges s ativeds Atose it HAvE dee Gebdled B Ethk Kekdign vendor
whose primary action has been term nated. For nmanually controlled parts,

t he user Hﬁmﬁ%@?ﬁted to decide on the options of Hold, Accept or Term nate
for every actfPvated prinmary and secondary actions. After the user selects
the option, the,resoluti on manager 8.wil.l conplete . the closure prpcess. 58
The HOLD dect o1 Bifo g RS BRGEEE S eiT A [EPRKR o GORBNENG” HBE1 on f rom
the resolution manager 8. In the case of auto-managed parts, the auto close
manager 7 suppliary esplied oy mthen petionsthae appisduyBhow aasBlye nthere ispaalgelutrne aut o
cl ose manager 7 accepts actions that are used to fulfill the Absolute
Assessnmentasseddricrdtdheck darkihowlostdypedulachs eadh tdsaeventssiljudged independdntlypund'

net availability wll be termnated. The term nation includes all

out st andi Rlike ¢Re dAhXgehtdnt A Guadtity &k céfiRnCalehe fivoUen@GhliARSsupplies ReN
selected, information pertaining to the accepted action are either upl oaded

to the ERR t Leali = ' r

update. o R usapisRlel FHCHLEOr U chEmiagdhenl Mol oy MG R EEL L Era
are fact orglg kV\f;th refngrenc1 tos.t ho?t gccept ed corrective action reply.
-Quantity Or SRS |§rya?8ﬁf§{ BV Ys capture the accepted corrective action
replied quantity. Figures 7 and, 8 illustrate a possi ble version of adaptive
nmanagenent of %cﬁBﬁag]&géO%néeVé%H’é‘sés SYhepapetapl, upidsprics ol cprrentand 3 i on
manager 4 depl oys specific corrective actions after interpreting the
situati onanlrecgeﬁabd:alustoncalepqus is /qouibisienthn| wighin| the targeled i tolesanger eandy i gger ed
after previous actions did not produce acceptable results. Figure 7

i |1 ustrat darthet, wpeepédbles cdstidaéduotion reqaest iidefiredi byl projetted nait pricevdasahon here i s
a shortage of supply froma vendor. As illustrated in Figure 7, at step

S200, the RKkrGMEISA EFQ Thlfing MEHERIRAREEEE tolbfandd Wanda RN tha bb@ptaiBEIager 2
based on input from

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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t he databases 9, 10, 11 and the rules and |l ogic netadata unit 12. At step
S201, ACS indicators and alert trigger rules are generated at the ACS rul es
unit 23, for determination at the action rmanager 4. At steps 5202a-c, the
specific actions of requesting a shipping notice (i.e., to informa vendor
of the need for supplies), 59 activating pull-in and reconfirm ng
forecast and PQ\fierahe cpmedtiveraetiondhsecheen sbletted, inforgpeor peltyiningeto the
autotrigger nmanager 5. Then, at step S203, the ACS indicators and alert

accept anceckdp&bactof i %ﬂﬁé@%}ﬂgadeﬁ% ke ER'Pe@rsﬁlfrﬁoNﬁ%féﬁ/edt {3€a TBIHS-EA% : on

manager 6 to'determne if the action has résulted in a pass or a farl of
the resol ytion of the ex tion event. At step S204, it is determ ned

whet her t#ér%g%%aéts%sﬁ%rgupgft 's have been passed by the inplication manager 6.
If the acceptange ru have been passed, then the record, is updated or

del eted at ste&ﬁsgeaé ﬁ@s&rw@s Pé%?eﬁ%'f&fﬁ%ﬁﬂwﬁﬁé?d BiG Mpdye &ew&a&  eport
is generated in step S206, also by the resol ution nanager 8, based on a
record updhe present isvenpos2 (e raes and gispnsadada hows gwantisative perdnaiets abdve.
Thus, the system database is updated. If the acceptance rul es have not been
passed, t hymidedihesfoepheSRdiBe invbrti@c tAisaliscossed gboved Sii 33 ambS 1 24vat edrfbynddne

resol ution manager 8 to receive ACS indicators and alert trigger rules. At
step 5209ari, apglehd § PIRAlc, Gaf6RCEInYSutafdnk 9618., DES BELp A drk QBHbigedact i on
nodul es to further address the shortage exception event. ‘As noted above,

t he autotr| nage i eqkel. agt | ps
5209a- a es‘((k:(gggélg hggslhjﬁta{)f %rﬁﬁ?%@%nﬁﬁbﬁ%hggsz%e {;ré‘(? nadl ii/t, ,Stgé nsgﬂfq’ hg&?
appropriate rem nders, .and seek alternate soyrces of supply. ipternally. At
Stop 5210, MHHERER THIERINES arepronariy Temalied a0d ssRereled Al Fiope AL AR i he
implication manager 6, and at step S211, a conparison substantially simlar
to step SHIBS5; thepupgagerment ehjeciives prd Wansfqrmed dnigampashpblmgeals. d8uthend@ti n t he
passage of the acceptance rules by the inplication nanager 6. If the

accept ancestepub £36, e user bmstonpaaioadmay ther inpute pné2tdordinghn af tséqps SE¥HY3hand 5206
are perforned as descri bed above by the resol ution nanager 8. However,

af ter per fragitesidulds @nybelbodified Bepart grdapr f or mi ng step S205, an internal
escal ation response is generated at step 5212, and at step S213, tine

trigger rules I i n i : i on
eport at step Bape g B o e LR e AR O R SN CG

then at Stp%%sesgo%putgti Ns % %tselsa 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
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substantially simlar to steps 5208 and S201 is performed. Accordingly,
steps 5215a-c are perfornmed as further corrective actions to overcone the
shortage exception event. Steps 5215a-c performthe escal ation, and result
in the adding of additional vendors (i.e., seek additional sources of
supply externally). At step S216, a step substantially simlar to steps
S203 and $&idateds when f failed dacceptandehbis sbapsedSAintil Hi2dsfub2idveptanceShAS ar e
performed as described above. Figure 8 illustrates an exenplary excess
correctivecagkdgon execution according to the present invention. In this
case, there is a surplus of supply good in a manufacturing facility, due to

S S 100 RSN sk 85606 SL P P EE G AT 8 e
St an g bl oSl Bt e SR Ve S TRBRE b o2

general nethod is substantially simlar to Figure 7, and is thus not
repeat ed. l¢amiogngentstept Bl 48 g wvglvehssndingroutputs t hpsasgaries Gl 7&Cathct i ons
are taken in an attenpt correct the exception event of excess supply, by
gener at i ngs areliabstheStéhad §Bdort, activati ng push-out, requesting

cancel l ation of orders, reconfirmng forecasts, etc. |If those steps do not

result in the paRSRERIA suppsit a6E BRIANGS frale®$3, 1EMNhahrabRAnventda ats
additional steps are taken. For exanple, attention is escalated at the

vendor engy, ﬁﬁﬁ?ﬁ%&i&ioﬁ}%ﬁ% Y(ﬂttﬁ%useip;fho&aﬁﬁﬁesaff 18Q8hR%s A iR

exchanges, a ers axe sent 10 vendors In an’attenpt to re?&%% eXCcess
supply. If. the.steps of 5218a-d .do not work, then ste 219a-c are

ot F bt e b AERPEaTppL: BRBH; e ke BiorkRimpand Ry Fie, AR RUBPRHt i ¢ oo
to, further internal and external escalation of attention, as well as

sendi ng adtAmasdrelindesesti lgerd the fodlopring yenedsy magy reportneorFesHEe delden BIPotthe
process is conducted as described above with respect to Figure 7. A demand
change mamvhsaasencenmpolte actonddethid yregbrijlaetion mmplieatendirangbd dohkisgesd dur i ng
t he wor k-in-progress nmanagenent of an exception event. All work-in progress
except i onsictise h%r?g@pérle'ﬂhémx&hﬁbﬁ €itined hElaod e activhoddt il Erapey, tactidd Y

resol ved, and problens resol ved but yet-to-be-deleted events. It is assuned

that all iggliefih ShmeXEEP RN RSPt ON HeSsibpRa HRIEHoR Sral, irslgpendent

event, and that any existing WP actions forns the baseline for increnental

treatnent j change, whet her an acceptabl e sol ution
Sheb B3PR8 AR T

has been rive y Sol ute assessnent (within the assessnent

period) or ot hel[hvc\alI SAeOS Frl%lra;[lggeegrienlt taglerslt, 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, ail

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

1 Part Number
2 Part Description
3 Controller ID
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excess supply is indicated by period where the Cum Delta G ossREQT val ues
are negative. Insufficient supply is indicated by positive CumDelta

G ossREQT val ues. Excess Supply ldentification and Managenent Process :
Demand Decrease This process is only invoked if the Cum-Delta G ossREQT is
a negativye value and within the sane zone (contain within 2 cross-over

poi nts). |Conmpar¥d | he CuRmaktity ez ossREQT wi t H supplies on the Effective
Supply list on a gay by day basis: 63 |f the CumDelta G ossREQT date N +
PO or Non PO QP8 fdate NrasGeowplNae | ess than ZERO, then set the PO Non PO
Qy aside¢ as Exceps QIY (this excess supply quantity may be used to fulfill
demand increase for a earfter pertod).TABEANg as the Cum Delta G ossREQT
remai ns a negative val ue on the next (;ray, continues the excess supply check

usi ng the updated equati on subsequen he . Cum Del ta & ossREQT date
N1S PO or - Norl PBGT a0kt PREHEENCOIoH dES i GRRRT opfd Gpoaeas
equation yields a result of ZERO or less, then the PO or Non PO QIY date
N+1 wil | lsategerigatignldld dessribgd belowe dhe catoperizatipn magager|2uses fhe inpuis digemt ed
equation yields a result of nore than ZERO, on the date when the updated
equat i on tliables4 gosinplyze the shpply sitnitéonPGt eachNpart ROMGEY fThencatégorizaort i fi ed
excess quantity for the potential shortage. Rel ease the excess PO Non PO
QTY usi ng ahalysis irichudek (sit-iOt6t limitdb) Days bE£SEpply EDOS) @cﬁrﬁﬁlﬁtdiidﬁg PReshiagd of
absol ute shortages (O demand increases). Else, adopt the last in-first-out

met hod.  SiRed VEGEEAMCRIpY %tx‘fi@@ﬁbrﬁ%ﬁd‘% GROAUFbletBst vE Pukdale Ofde? N

changes in the CumDelta G ossREQI has occurred. Scan for the next positive

to negati s i RQI L€ t t ~n i one) n.nce the cross
over poi n;('gi gb et%eog?cg%f, v?egéﬁe%&ttth%ng\e/eﬂ%an@%& \ei%: E%’sﬁ%ff%f? ve
identification process. After conpleting e cess process,, proceed to the
Short age %@@%ﬁﬁ?fgf’f?@%s@ghﬁ? {@é‘e%{sgé‘ﬁér}?‘}r ) (gh‘?&‘g%é@@gﬁfé kor ocess
: Demand Increase 64 Determine if there were at | east one subsequent

posi tive tordhestaryEhapgp 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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Delta GrossREQT cross over point. This signifies subsequent period of
demand decrease, a potential excess situation. |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 CumDel ta

G 0ossREQT is nore than zero. All subsequent ETA date of the new purchases
i's according t@c@(ﬂlﬁgﬂdﬁg ETA date or based on a regular delivery timng.
Quantity of new purchase is based on the increnmental requirenent between
exi sting ETAs . | e - mDelta. GR current ETA If there
wer e subsequengrhgggl:lﬁl\?g%e??ﬁ%gﬁé%@%ﬁg%@sé 08\%)}1 aglc?gr?ts, identify all excess
quantities wt TA contain within the i di at e- next-negative zone.
Conpare the ex&Edelse | ?aﬂ&owsgogé%vdi BuRPeH menths Tprward nipgking: BoRdix
negative zone wth the shortage identified in the current zone. |IF excess
PO or Non apaagsorogdiHQTi dttei ®llawing splcelationiset @ BhmonlxavETge datan usi ng
the equation: CumDelta GR next ETA - CumDelta GR current ETA is equal or
mor e t han ekimapleObot tHdoprefint @ventide it inbi tichitelRaherato: tGressREQPTImthave excess PO
or Non PO QTY identified to be used for the next ETA if the above nentioned
equat i on iGro§sRIEQT hionteHGrasR BT RGMAN+NAGRQRENT ndei {2 gz avai | abl e,

revert to the new purchase nethod. Continue the New purchase conputation

until lead ti | ' fi r | i

deser i bed abov i e AR PO ROFEE Kl i o BB TRRERER,: o
are descri.bed bel qu@s not ed above, the action nodul es inplenent various
actions t & LBPRUAY defiedmanagementeodly event. The corrective action is
ei t her dependent or independent of previous actions. The dependent
corrective act i%m%mirg@%ﬂgd% $i{extmded gosticlon syt part npmbereshere of
previous failed action. Exanples include, but are not limted to, Escal ate
Attention at VEISr=ENd/GrossREQTEvieyn(20 Wokiday@)t . The i ndependent corrective
action triggers solution w thout consideration of previously activated
actions. Vari oGH gxeBxtendyd 86st ((pritersl pas inlgRestion o StaaThst R GH gidngity det ai |
bel ow. Escal ati on Process Set up This process requires user set-up to

execut e. 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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The Escal ation Hi erarchy The basic hierarchical structure facilitate
multiple notifications at the appropriate tinme for the right issues. For
exanpl e: Buying organi zation: nultiple levels of notification Level 1 :
Buyer, Engi neer, Planner, Production Supervisor Level 2: Purchasing
manager, Production nmanager, Engi neering nmanager Level 3: Supply Chain
Manager . LevePQf30pr b@EQTYicnaent fgpe SressBBEQ Tenext Af) idays) % wozkdalys perf
notifications Level 1: Account nanager or Sal e Executive Level 2: Sale
manager Lewath.3: Seni or Sal e manager Level 4: General Manager The first
step in escalationis to find the Right roles) to be notified. The roles)

to be noti fi edpiuperae phiet Pflck8uPRESIM RolEIRA! PLPvRERNNS. Such

rel ationship is predefined and custoni zabl e by the user, "and an exenpl ary

netocrati on i sPEvSGRCraboa BB Faf b oot ind Bb e RN °5r oup

and/ or parent part to retrieve the nane and email contact of individuals to
be notifiBYt IV THown in Table 9. 67 TABLE 9 Escal ati on nmet hods can be
activated by default; by the N work day if an issue remains unresol ved;
unsat i sf act or yInpi¢ponse; expired action; deviation exceeding predefined
mar gi n; manual escal ation. The escal ati on nessages, application hosted
nmessages or enkl sgeferene autmbemtbQ@ dineynumibarpROaljhantisy QT eshd Egpatait e
Attention at Vendor End/Escal ate Attention to Vendor Managenent / Escal ate

Attenti onTift QFNREivIL (HERE Gdod RERAIAHE (BRN)OREeiHES (BY1ehtd, CGREPKPON

primary actions. Using part nunber, vendor ID, Action 1D as reference,

est abl i sh n@esrﬁﬁllﬁ?etri @P@lﬁr}erﬂ e'&on list. If action had been
., re-activate the

-acknow edgrzje application request nessage

| 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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fromthe vendor's sent folder back to the inbox folder. Attach nessage to
request for appropriate attention and actions. If no re-activation is
required, forward a copy of the escal ati on nessage to the vendor mail box
and a copy in email format to the escalation distribution [ist. Send

Rem nder to Vendor / Send 2"d Rem nder to Vendor This is a dependent action
design for secEAEWM{AtARS i ons. Using part nunber, vendor ID, Action TD as
reference, establish the distribution list. Forward a copy of the rem nder
nmessage to t heAgeregate alfmipeh®0 Qtyd= Agge B9 QTYemai|l format to the
distribution list. Request Internal Managenment Participation This action is
designed to sowggfégammssmwgwwﬁaﬂi@eaa&g‘ggmrog‘smﬂ_uﬁ pur chasi ng or

hi gher | evel nanager. 68 | nvoke the Decision Support inplication view.

Cr eat d di ' i ' hehl toth
management per SSRREC e SRt den e eage O KIr bl fer P nf Hat i on on

corrective act g%ns. Reconfirm Forecast and Orders Using part nunber and
vendor ID as r E’rué%ce, retrieve all relevant PO and assigned to vendor
forecast information. The information includes PO reference nunber if

appl i cabl e, quBHS repordyatharhepaesessefilatahass gned to vendor forecast contain
pl an purchases with specific vendor based on predefined business

al | ocati on. FoFeracdstRasdtmecast(IMEsysHFEH to the rel evant supplier’'s inbox.

H ghlight Inplications to Managenent Using part number as reference,

retrieve VendoFCl{& FCohadsesposd RaplRatien toffilad ¢hirtges ver gumntCHalgdsei f or
each parent product. Quantity per is defined units of part require for one

uni t of PErSRIRERFOMEHin th ﬁoéﬂ&ﬁ&rﬁgﬁa&iﬁm&%h% ,reﬁchgmhmvE OAHPPW;OngS:

Implication 1 : Allocate all shortages to oneparent product Pare r oduct

shortage 100% = ry.shortage/ parent product's quantity per
| nplicati ?)T%Q &ceiﬁ%@g&fgn&s%%r} élge equah to all parent products Parent

product shortageequal = (Total part shortage/ nunber of parent product)/
each parent pr "s quantity per Inplication 3: Optimze shortage to

achi eve | owest | ost o . i '
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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| nvoke differential equation to find the :|lowest |evel of shipnent
shortfall or lost in revenue 69 For exanple, if there are three parent
products , contributing $Revenue A, $Revenue B and $Revenue C respectively.
The quantity of each parent product are represented by A, B and C. Tot al
Rev lost = RL = Ax $Rev A+ B x $Rev B + C x $Rev C Differentiate the
equat i on ammtlosgtonly the enadcttingitied bitkket of thiseromparedyganso areesabortatediglgnateue of A,
B and CIf there are only one parent product, only conpute inplication 1

I mpl i cati gk cdmphiRientif @Bredronsd ki thias BAdkePemand Fl uctuation Retrieve the
.previous within |ead-tine plan fluctuation for each parent part. Refers to

t he (bsol escen ] } ils. After the within |ead-tine
Cum G ossREQT @f@g&%ﬁé? Ofgg%%&gg%{‘n?%aa%q@?én derived, use only the positive
Cum G ossREQT Del t es to apportion: rtioned Short o/ parent
part a e (Gum BrosRRE R i RbR? ko e Y PRGL S e Ry VElery Ad1
parent parts) x Total shortage Assess Ri sk Profil e of Conponent Using Part
Nurmber ANPEN&dPr ting bueket &f chrassREQEpigagaperiad Ny fof timsripekeft based on

each vendor. The evaluation of risk is based on the following criteria (it
is noted that CosppatiooofflidUATIVE GyossBFRPelgPinaunid0% = 1) for each
criteria can be custom zed by the user): Historical report on Delivery

per formance % S8 of IGRSRRECA! Def Gh tun@NfoReSII0 nsdtvEne Hind Bhclehdord aad; time
(LT) Historical report on Quality (Q Report on cost (C) Historical

excepti O”reiéﬁkhéﬁéféonﬁ@?@(t ernal factors (EF) Weighting on each

per formance 1 ndi cator: ault range of criteria: Delivery or

shi ppi ngper f or ppance, SP 7 SP._= 0% = 0 95% <= SP < 100% =1 90% <= SP <
oa0r Y 5850, o CRmbhtaggn ol GroBRER SR I poresBiAsRs  venoss R R<oa hr. <0 24hr

<= R < 48hr = 1 48hr<=R<72hr =2 72hr <= R <. 96hr = 4 Leadtine LT
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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LT < 4 wks(30days) = 04wks <= LT < 6 wks(45days) 16wks <= LT < 8

wks( 60days) 28wks <= LT <12 wks (90days) = 3l2wks < LT= 4 f~ualit~r O
Zero Quality exception during last six nonth = 0 One Quality exceptions
during last six nmonth =1 Two Quality exceptions during |last six nonth 2
Three Quality exceptions during last six nonth = 3 Four Quality exception
during | ast siTheroaabity téackingt madule asnburaoniidt| all Acteasd ipreqearetmdi)s arer sus
target price (TP) are conputed for the next few quarters. Actual price

i ncl udes wHKALRH aPhihstipasts $aHdaba® cohstimisuppl i er. Target price is defined
as cost reduction pricing goals. "Quoted price= target price= 0102% P >= AP
> 1 01 %I'lelOﬁ%SP(g >= AP > 102%P= 2103%P >= AP > 104%IP= 3104%P >= AP= 4
Hi storical Exception Statistics HE Zero exception= 0One exception= 1Two &
three exceptiopns= 2Four & fve exceptions= 3Six or nore exceptions= 4 71

Ext ernal Fact o€ “EEFH(}foéragkea{e of 0 to 4, design a point systemthat
awards |l ow pojnt for desirable and high points for undesirable situation
that can be g Nbinder f r|dARYt er nal| Vendoices. ACapacitypl e|is the book to
bill ratio of| sem -condudtor industrny. The conposite risk index is conputed
as follows, where sum of |IRSGRIBEIS IDs equal 1 Ped@0dth Part | evel conposite

ri sk i ndex
wei ghtage + C
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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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Buy fromor Sell to Internal Division (Primary Action) 72 Usi ng Part
nunber as | D, search the ERP raw database for conmon user of the conponent
| f common users are avail able, retrieve the contact 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 ICGhsek fydgieiptions Btyserthorenirndackeeniledgedeforgcast; Revigtionse no
excess, then set the quantity to sell as zero. To buv because of shortage
Cal cul at eatehdefikdd@Y for the entire predefined nunber of days using the
equation: OHQTY date 1 = OH QTY date0 - G ossREQT datel + PO QTY date 1

(where PO QTY ¢ty DeithS= KAERnRPBNAQPY dRbEGuebtell fQPY 3b4 @éeh@xBM@dlEtme CH_QrY

date Nis less than the purchase reorder point (a custom zable re-order),
set ETA t(ﬁn?uy as the date before the re-order point is breached. Set QIYto
buy = target DOS x Average daily G ossREQI Repeat the purchase cal cul ation

until a predefined w ndow, for ex |l e 30 da dd New Vendor to AVL Usi ng
Part Number aleﬂgAfQ\lé\qé‘?lfel\,‘&fl@ivi‘idg?fgg?ﬁe“éﬁﬂw%aggg on drawi ng, names of
qgqual i fied vendors and the correspondi ng busi ness allocation to each vendor,
li st of vendor Quipdthe Approved Vendor List (AVL). Conpare the AVL with
vendors who supply to the sanme part group. identifies the vendors who are

not included i DOfeepdilwithil the procagselrdatdbasRequest for Quotati on (RFQ
process to submt quotation request to predeterm ned B2B tradi ng hubs. This

met hod requi r ePuireli R0 oRICIRTh WO rlled U ACK T reRAde 3 Ch fifffe DI URPOTED) vsSh the
recomendati on to buyer and engineer via email or the user
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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vi ews. Request Shi pping Notice from Vendor

Usi ng Part Nunber as reference,

create a shipping Notice Request nessage indicating the i medi ate PO nunber
and the PO quantity. The supplier is expected to acknowl edge the notice by
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13

Capacity Delta Per Month

14

Delivery/Shipping Performance (%)

15

Category

16

Exception

17

Create date time

TABLE 6

Categorization Logic

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

Assurance of Supply exception.

be used to categorize

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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AVL can be used. Using Part nunber, search the ERP raw dat abase for
approved vendors within the AVL. |If approved vendors) were avail able, then
proceed to create a RFQ nessage. The RFQ nessage contains information such
as part specifications or drawi ng, average nonthly G ossREQI, a desire
pricing structure such as quantity break pricing, cunulative vol une break
pricing etc. FBhasartwa fhegiRsQfitee sthadferagoinghevent nudtagonaatidnox The wesslonox i s
avai l able. O herwise, send a copy in enail format to the vendor emil
address. hiafaRFBi segiapatds thé wleHtiand Hithimkhd DOS FHIROMES YieWSE Weogk-fen t o'
capture reply fromnon registered vendor. Pull In (Primary Action) 75
Expedite i | e agt.l I d « LUsi ng part
number, Tt E gve el o S OEkatfioy SRR 4 B Y S ane BRI PR
reference tPOt gY and E‘[A Vendor, 1.D artld user a coun(tg. Calr;@(uil ate ETApul lin
and OTYpuPfifaTt &5 BRATGRTIRAlY FECORRGIREIE &Y HRRST SRTPF ptdignt of days
using the equatjon, OHOTY date 1 = OH QTY.dateQ - G ossREQT datel + PO QTY
date 1 Whbogiqssbisdiffesentiajed By skqeptipneategomia(situpiion) apd semmodetes point, set
ETApullin as the date before the re-order point (quantity) is breached. Set
QTYpul I'i n = NeMthilethevimber dpetegfiQied sitnateoms dabyy iffadteotheitlret hwspeledri n PO
QrY and continue the OH QTYdateN cal culation. Insert the next avail able PO
QTY when ghiesifuationsdaie dhoitaic, tRsedamd Mekgachedh dépeyrméitcoft ftioRs!Ifbr the
calculation until the predefined X nunber of days is reached. Create the

Pull In y i ' :
QrYpul I'i @ ;3 ,ed Eﬁ}%ngg?lisﬁgﬁ&gd égg%é%hzé@g%@?ggsdggrﬁpﬁagg{obre glrc{ae#(s:ees nunber .

Backup Pu . (Prinar N : a |__d.n logn is simlar to
-pull in a%%%gﬁlcfnﬁ{%veﬂy/a?s%ég{%d %‘tqﬁ%?v%ﬁuﬁﬁléorﬁ}iﬂﬁﬁ%ﬁgg%ef ety margin. The

r edundant marg'sn I S iﬂﬁori)“orat ed to hedge against the higher risk of
recurring shor PHyat vaHatpys o pull In (Primary Action) This action is

only applicable in cases where there are nore than one active
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 [
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 $Q
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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vendors. In response to a failed pullin attenpt, the other vendors are

asked to conpensate for the short fall. Wien a vendor failed to fulfill the
entire requested QTY on the specified ETA date, the shortfall in QIY is
cal cul ated: QrIY shortfall = QTY request - QIY ack 76 Send t he

QTYshortfall reguest to the vendor who has not failed or replied to any
pul I i n request Chegke #26pCup FeuDelta 1Yo assmeregban hb%udes part number, all
QTYshortfall alfheco26sPOSA0 ngeqaalordeassdharPBst Spot Purchase i n B2B Exchange
This action re@hecles2V NEstgnddd Cost of life tenBissMORIEthan $Busi ness (B2B) portal .
W t hout the commel i#28: DeltePyvsB2Bs BR§ thdh zetohe recomendation will be
published to titgebs 809! CuRF@DEIR Y, #thatd (nSgi98) thaING) 1S an interface
viewed by a usel.of %b@;ﬁgﬁt&%})g}@ﬂg fetails of the corrective action.
endor

Usi ng Part Nunber an as reterence, retrieve the part
specifications and the average daily G ossltEQI. Calculate the OH QIY for
the entire predefined nunber of .days. Wien the OH QI'Y date Nis |less than
t he purchase r iiveetign Exeeptionn o buy as the date before the re-order
point is breached. Set QI'Yto buy = target DOS x Average daily G ossREQT.
Repeat the pur &mesethe gctiah anpmageidt has migrpestrsf thee avakipaterbwesubis,s specific r equest
to buy in a predefined B2B portal in an integrated environnent, otherw se,
publ i sh t kerrgativeaetiens wijlibs tictivateddh dntesmretation o is explaintelie tiapdes ind
(tooling and line) Using part nunber and vendor 1D as reference, retrieve

t he capacidgic setéioh NThé PoleRENTBSL o8 cXHASBRF6drrddfive BaidMmM Ak listePbelb®t . Conput e
Delta CAP = Monthly Capacity - Monthly G ossREQT. If the Delta CAP is

negative, (i.e.4.,d fiCl acity) publish an alert nmessage to the
user. Optim ze%t?élgéﬁwwggucti on Schedule 77  This process wll
BURIIRL ate e Limagt of shortages

initiate reschgtf :
en uiry to

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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Usi ng part nunber as reference, retrieve the OH QrIY, accepted or

acknowl edged PO, NON PO QrY, ETA, Daily G ossREQI, corrective actions
details. Calculate the OH QTY for the entire predefined nunber of days
using the equation: OHQTY date 1 = OH QTY date0 - G ossREQT datel + PQ NON
PO QTY datel (where PO NON PO QTY datel is all supplies fromany vendors on
date 1). | dent iThe ecsstomdmanager Bgdereend and nemeves ranyghipticate tactionssthanwetene
correspondi ng shortage dates. Published the Inplication conputation to the

pl anner agaetdisOddployel dofl ittt dabfeudxicoptidn Slent. REtehe aMEHYget Maligep SALL
Activities Using Part Nunber and vendor ID as reference, retrieve OH QTY,

& 055! L Efetdfnings lieAfttdndlRe of Imharflal "BOG! SRCE ML Inardlcmafidatelfy eal cul ate

;
Current Liability where Current Liabi y ( QT\I{n+ 11 PO S) X
standard gost /upit,. Publish the ssage |listing all open PO references,
oy and ey B e, i@ Bork PGS T HE bt i Bl A fpaRERR G e T e o
the supplier to update the aggr.egated cast of stopping all activities. Push
out (Pri nﬁﬁcgwmmlﬁ%)aCWSn@ewgllslﬁ—‘drﬂﬁeﬁhe%eca%%ﬁéa%} lgm&d Exsratipp 4
retrieves all open PO QTY, ETA, PO references fromthe E1ZP raw data

dat abase $@ameendbe userBelevtsrad rackvatesesorei vaiadtionDyiaDhs Exteutipat frid@S]14.0H QTY,
G 0ssREQT up to X nonth and Lead-tinme (LT). Push out is disallowed withinY

days fromAktivatitat @uatés to sddiige@abe réjubstanestadd®téNhé {upglicropader RRIIGHY) .
Aggregate G ossREQT up to LT + M days (Agg- G ossREQT LTM. If OH QIY - Agg

G 0SSREQTEL ik on™RItEmbiE ah8EGner Ghode ik &0 Ctﬁbgé?@n%ﬂaltg%?ﬁcé‘dtivéiek aﬂos.

There are at least two nethodS to cal cul ate ETApushout i.e., pushout

date) and %\ﬁw%g&%cﬁeéa?%e{pw%%s)}}ﬁgé?sgitdg%a{nég%ﬁ.The conmput ati on can either

*be using g Ion-as scusse n"Pullin or the DOS
appr oxi mati on t hod, IIE)S roxi matj on Met hod
PP gn%pncatwn valﬁ‘gﬂon on Actfon

The implication manager 6 will be triggered to c¢heck 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 methedology 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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First calculate Delta DOS (equals to DOS - Target DOS). Using run date as
reference, set the push out date (ETApushoutl) as run date + delta DOCS -
safety days. If the immediate next POs 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 exceed@Bd Weightethodtoentanem (WhkshOther priontizatiyy methgdologiss smerde LTM +
QI'Ypushout!l is nore than zero. Activate Cancel Order to cancel all
subsequentdeploged fo enbikletths Abludiitd Asasssinentcheslceeded. El se, repeat the push
out cal cul ation using a new DOS, derived using the G ossREQT within the

push out peri oirsBIPFidshOWYFIFOUIAIC abieidvwatdgen ablioR 5 e RIRsPELN

pushed out to a new date or when the cancel lation threshold has been

exceeded. \fRnAEldMALSIRUAN B4 ol Haidls AodSRPRISIbRIRG bR e e ABEGF I Ve s

to push out open ave n succes y tanc Usi ng
part nunb s reference, .retrieves, all en Y, ETA, PO references,
vendor 1D?:I[E/(§We’étod‘§%tgh ﬁ@dﬁﬁ‘f‘?ﬁl"}ﬁ d%fl?%é‘?s Qbs, oH QrY, G ossREQT up

to X nonths, Lead-tinme (LT), cancellation threshold date (LTM, projected
OH QrY as of caNeightedidesspteneceeMddd ddk acknpwlpdaed pdmandaciornoseudigsd POs
identified for cancellation. Check if there are G ossREQI beyond the
cancel | at iof rwhdtliersdash dictidg gs G00%s REQart{ally Mccepied by Mupp9€) are AggrSyangl
Reactivate Push Qut action if there are no requirenment beyond cancell ation

t hr eshol d.acédréig t6 @ Giel AbBnddSreRuGtiatiBiRr.l Qe teRBlubtidrSivill BomafeAsS [l PO
cancel | ati on. Conput e nunber of days to be pushed out (Days repushout) _

OH QTY date= S5 edRad - %
'goss%QT (i%al I%Ilé\asm{tst%évgg%{; aver a&g@dé)%géﬂt@a{x 9@%& e %S\#rggseﬁb@%%ofay (LTM
ds. Set ETA r. h = Dgte LTM + Days & hout - f et . Set
QT r epus St oL SRR dtteizage.c iec arreuingt) WS REBodten AEOFede FOLY ton
conputation |f there were nore unsuccessful cancellation that needed to be
pushed outmechanism.

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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Stop the reactivation conputation when all unsuccessful cancell ations have
been re-pushed out to a new date. Cancel Orders (Primary Action) Using part
nunber as reference, retrieves all open PO QTY, ETA, PO references, vendor
>D, vendor's user Account )D, DOS, Target DOS, OH QTY, G ossREQI up to

| ead-tinme + M days, Lead-tinme (LT) and Unit price. Aggregate all open PO
QrY (Agg_dpe rH(DUD@‘e@smoor agyyynselpsted @tions oty pnvioke [amy Hactibal £50sn (kg g

G ossItEQT LTM Cancel all open PCs if DOS is nore than 999 or If OH QTY
Agg G ossRisQlution Mhdnagér®.e than zero If OH QTY - Agg G ossREQT LTMis |ess
than zero, set cancel threshold = OH QTY - Agg_G ossREQI LTM Cunul at e

| ndividual PO @1¥hd guselironel-alhesk ;ﬁa’r@efhe(ilﬁ& 38 hahabét 1 AifizdeliRy v date)
until the aggregat ed val ue excee t cancel reshold quantity. All PO QTY
not require t t he cancel ol d uirenent .are set aside for
cancel | at (G %%ﬁ%%%&% R0, diten THY S S R, PhceeBpclfiy cer)
(Primry Actlon) Usin gl part nunber as reference, this action retrieves
all open Bt erpuseto\fu ﬁtbth%ﬁéﬁ@%e%ssevmabr Allgthey apknawledged dctiopsctbaint 1 D,
DOS, Target DOS, OH QTIY, G ossItEQI up to lead-tinme + Mdays, Lead-tine
(LT) and wsutt lpr‘ovﬁepf bayyd amweaxmbhhtmpgﬂ beQe@iivatedgdh ho;t@mlﬁz{no@ﬁwludﬁggr egat e
G ossItEQT up to LT + Mdays (Agg G ossREQT LTM. If DOS is nore than 999
or |If OH @lutstahdihgGeosrlREQAktibAd i S nore than zero, activate Cancel Order.
El se, calculate ETApullin and QTYpullin. Calculate the OH QTY for the

entire predefi ngg; @b@@&{ecﬁﬁze Qé‘t){o'ilstlﬁd'vé‘%eérhé‘elé‘&é@tlhﬁﬁnatgﬁ_ uﬁﬁ%l% the OH QTY
date0 - GrossREQT datel + Pp QrY date 1. \WWen the OH QT iIs less

o B S R Ay B AT e

PO s or dei

st fgr manua?‘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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Factor in the pullin PO QIY and continue the OH QrydateN cal cul ati on.

Insert the next available PO QIY when the re-order point has been breached.
Continue the pullin calculation until the predefined Y nunber of days is
reached. 'Create the Pull In nmessage, segregated by vendor, indicating the
derived QlYpullinl, 2,3, ETA pullinl, 2,3 and the correspondi ng PO reference
nunber . | adtortinypnton aod réconéinhimgyfoRgadtcdnd R®'s are perfarmeidnbased as beafger ence,
retrieve vendor 1D and vendor user Account ID. Create and publish a generic

al ert nesgfgerddrby the aesteiggeraddgexs. The, AEsRpS208] til AOBtindib&ofs &id of
cunmul ating 1nventory. Post Excess fox sale in B2B Exchange This action

: : . . . : W ¢ th
Connect | o iGREGES ek A p A Thel RSB PP BREk Bk 801 10
user in the action d il screen. i Part Nume d Vendor 1 as
ofer enced p delarBine B paitH EFbiesvliehh HRkss oh il of B resing 8f fielreor
and OH QryY. If DOS > 999, then set the quantity to sell as the On Hand
Quant i ty. eXxqeptign epemt. Atgtap S20fb it dedetgmaned t“ghe%i@r ke pecsptapseBdes Bvehand
quantity | ess aggregate G ossREQT up to lead-tine. If there are no excess,

t hen set bémn ppasadttiytthie iroplsmtibn amnagaré, Post the request to Sell in a
predefined B2B portal in an integrated environnent, otherw se, publish the

sal e request. t &f thBacdspeineé RUyeliave bRal haschbd shasthe dedrdRNGIdated Dr defbdds
reporting function is used for evaluating excess or obsol ete of common and

oy e P2kt storl 350PH0 Ble30dtutiin AERRLLFBCAACH HRARANEAGH R ONR iR | N0

within le th ne nges and usa par ent. I ng part- nunber
vendor s SR SasEiite Troon ABEnrR gt rvaston Rppoid SDENGER ST, e
e i AR i Sl A otk s P BT oo, oo
part, check the parent proxy forecast table
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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for G ossREQT data. The proxy table presents the G ossREQT of the different
Parent parts. If no data are avail able, derive the proxy G ossREQT data.
Comput ation of Proxy G oss Reauirenent of Parent Part From all the

associ ated Parent's Bill of Material (BOV, identify K nunber of

| ongest - | eadt i ni que parts that do pot have associ ation with other
parent parts. ﬁéﬁﬁé‘é?epﬁaglﬁecEWF have pat ?ﬁanPés‘iija&Qé‘ PheleR X185 atHeces gori t hm
searching for unique fromthe BOM Retrieve the G ossREQI of the sel ected
uni que parsubsteptigiiytsinil@np stapd SR8 ard B2@ isiperformese Acpyrditigly, dteps S2hga-c

G ossREQT by the quantity usage per parent (qty per). Goup all G ossREQT

i n accor dare petferntddeasHuiAhermdobredidvd yctioneekdweranmenthe tshbryagdelsxkestionAsshtri ng

t hat weekly bucket is used, cal culate average of the selected uni que parts'

nor mal i zedstepOs3REAT, p%r&blmeﬁiel HAcuideeland ¥edbitlin Itﬁ@ﬁ’ddiﬁgglsfe ad RN ALenddie

average nornalized value into the G ossREQI proxy_ta for reference. Each

arent pr I I t r I I er f.or Each
baront 55 Ut RSl blifer & PoP ey AC 2L SR b 8RRl "o
nunbers and t.he corre ndi uant i usa er paren t r). Retrieve
the G ossFEEHHT @xﬁeﬁ%gﬁﬁhﬁ‘i‘fg% isoﬁﬁréﬁeip‘”’g’ﬁcfg?‘?é BS gzg%é%éér%?%@dtam e.
Denormal i ze the data by multiplying the G ossREQIproxy by the gty per.

Aggr egat e 3306 %@H@fmeﬂﬁé&@g@‘improxy fromcurrent run date till

Leadti me (Agg G ossREQTparent A: proxy till leadtinme). Allocation %=
Agg_Gr 0ssREQTpaffigmte 8Ailipsivatys an Exendpdagtex oess cotBentive factidrl exesation atcedling
Agg _GrossREQTparent A B, C.. ..proxy till |eadtine. Repeat the allocation

cal cul atiap fher pRbént OfnRextiohS JACTHH RekeDaAn&B! isParsusplud-iocFbédphlyy gbodMHt At i on
For common parts, the Proxy Gross Requirenment calculation will have to be

E, o w t lﬂ; Lﬁ%‘@%‘%‘?ﬁf%ﬁ?é&*ﬁﬁ%ﬁg B R MR PR b dBE T b
par . i sarvd ooty SpEate S8l SR AR, PR T aiea Fiutr 11

cal cul ati on. . . . . .
performed in a substantially similar manner to that described above with respect to

b~

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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The historical G ossREQT rel eases are retrieved in reverse chronol ogi cal
order, back dated to the start of the lead-tinme using cut~rent date as
reference. For exanple, If the lead-tinme were 60 days, then retrieve

previ ous 60 days worth of G ossREQT rel eases. Each of these rel eases
contains G ossREQT information up to lead-tinme with respect to the rel ease
ti me st amThe remaindachf thel prasss isofonductsd BEMEscribedhabayeomith adspedBito FdarédT | nt o
the appropriate time bucket according to its ETA date. The tine bucket can
be in day,7 week or nonth. 84 In reverse chronol ogical order, starting
fromcurrent G ossREQT rel eases or plan, conpute the delta of current

versus the inmme [ mat i on
varies for eachg %lggﬁé%ﬂ%qﬁmgg%%md@%qfﬁgﬁ? eItdl I'ng cF tr?Jnd sn%\‘;l%gldow

ly th hi ket of th I I ]
oy, e TR T B e B St ol S R 97

illustrates a rolling | ead-time wi ndow of 3 weeks. The matching tine
bucket s f qwogiesss SREPIONE A Fatbgaiizddngs pueblems Nuaragpivedi problemseRariiabnd N+1.
The matching tine buckets for G ossREQT rel eased during period N1 and N2
are week Nesblemd aill pasblérhd usdlvad dat yet-tdedeldelcd@ evdnts hitsibassingsd thataaipl e of
conputation of rel ease over a tine bucket of weeks, for the foregoing

cal cul ati Qﬁclaéntldf%hbéptfbﬁs ro¥BRifiol is c&lside\ﬁﬂe&(g A thdép ik dVeht, WRE khablafy 1 |
Week N+ 2 Perlod N rel ease Period N-1 rel ease Perlod N2 ~ 100 rel ease r
~t 5~~'

TABLE 10 é%‘%%‘& B AV fctigns fofms thef hhsgline for:inoremefta trfSt“&S“o in pppinde o s
unit for chin bucket . =.G 0 eas er| for.tinme
bcket et SvheliEr B HtGtptabs PRRIoR Trs by detied R shlitditne i he
Delta GrossREQé for all matching time bucket and all reI ease ‘IJ)E ri.od chosen
for conpardbsQpie aesgsRmsat  Gyvitin JBREesossment periodd on pEierwisey FYeheroft jis

negative, set Historical liabili ty inunit =
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
detec/t\é:d, 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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absolute value of CumDelta GrossREQT. If the CumDelta GrossREQT is
positive, set Historical liability in unit = zero. 85 For conmon parts,
the liability has to be calculated for every associ ated parent parts.
Total, Justifiable & Unjustifiable liability Conputation If DOS is nore
than X (e.g. 240 ,one year worth), then set Target OH Qy = 0. If DOS is

| ess than 240, Inhthe pressenthiavgeionChpdates tdahe dstdbdsens) 1G4t dandsespirofmeé! ease
data. Total liability in unit = OH Qy + Agg-Open PO Qy. Total Justifiable

I'iabi lity jhiteMNithe "Ad a libsultOtlepdls érh@élai fol {HYRAY IS ri?n*‘wfﬁrcaﬁtactg*s%m@r ent A

+ Agg G 0ossREQT parent A proxy til eadtinme”} + Hi storica

I
T 1 eadtrany efisfnd POEim by BICBRLFEvoR e 1 SRERE SRR L |

Agg Gross arent, C proxy till |eadtjne +... .all assogiate rents.
Total Unj Egt% HSB1iS if FSH0PS Ly oS @egxfsﬁtiﬂn qu%fSilPGOt@e-sEfgeet%? g}}ﬁgiﬁ fiable
liability in unit. Total Unjustifiable liability is zero if Total liability
< Total JuiftifthghdentificdBQ hasbeerdrndledhy deg impdicatietbmanager iorandrreflects Fot al
liability or Total Justifiable Liability , dependent on the user setting.
OEM user nsatus ef adaepteld drfdokndwledgdd addiohi t @thas haddted BOerwittaktatisafucH @t al
liability or Total Justifiable liability. EMS user nay set Total Effective

Liabi lity @6vitBe of Rlcamnienaddd will Yot bRlifiISdddat tKPB@eSupplytistot al liability
- Agg- G ossREQTEOL. Where Agg G ossREQTEQL is the aggregate G ossREQT until

End of Life. Apggg,t {t(}g‘b%‘%ﬁ%\éﬁ 'ft?‘ﬂfsér'?‘afl%on@%%cfﬁohsquig%tgﬁﬂoﬁcﬁé\cg% s to

segregate the various ty conponent parent. oned al

The Al | oodbtoonn i Feeonpiefeel it e 8EHRR: i BepmdieRubabisati on

nodul e. ) ) i
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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Justifiable liability is always cal cul ated by parent basis. Le., it is

al ready apportioned, Apportioned Unjustifiable liability (applicable only

if value > 0) Apportioned Total Liability - Justifiable Liability.
Apportioned Effective Liability = Apportioned Total liability for EMS user;
| ower val ue of Apportioned Total liability O Justifiable Liability for CEM
user. Apporti odf thg CuoDetth €HosSRA)Edae € P orNo@POIQEYidateellieeduahbt [ ity is
nore than Total Projected Qbsol escence, then the Apportioned Projected

bsol escengg Mak YHRAD theh sdt'#ld PORRSE PO @ lakidy aRam:&Rks E%T/Y :Fﬁh‘i@bxcess
Justifiable Liability x Total Projected Cbsol escence. 1f Tot al

)
Justi fi abl L,ahi | i t | 4. i ence, then the
Appor ti 0nesgp;bygjﬁgx%t{tgﬁaa&)goggcggeiﬂggl %%éaglﬁtlﬁﬁgge%é%e%lﬁgﬁ%@%ﬁfabi lity parent
N + (Projected (bsol escen - t J i.fiable Liabilit X ALl ocation %
barent N CheciAt BRecdar boreRels BipsBdr ik & negie b ot Vsent on
gener ates obsol escence report of all Bill O Materials (BOW parts
associ at edlayi eontiguep Eisi excgsspaupph chepheusingn tei ndated: equatior donsuhsegusnp of
excess or obsol escence by considering |eadtime and historical plan changes
t 0 uni que chncksc QompDelpa GressREBQTHdee Dalt+ POsseNse P CoQIY dateeNphHeBkcess
associ ation. Common part has nore than one parent association. Using the
PARENT par@Tyidehéfied t his action retrieves the BOM all the part nunbers
associated with the BOM |ead-tine of all BOM parts, Qy per of all BOM

Gt and a 3: ?32 IR ehElseghlh 9%8%%%%‘2 3 R 2%“%’?%; %’%2‘%?2?“ Cpen
PGs 87.1. Q& R 11 . i
el eased GOCINERHe Red ke et Rt BR s T ERbRA o) T or a1 uni que

BOM Parts. The approach is first to determne if the part is in an

ongoi ng- condi t i&#e: iiheripdated papationeyields ayigilt pemgrq thap ZEROgen the date
ECL-condition, with no requirenment beyond | ead-tinme. The function will then
i nvoke f ulwhenothpwpdated equativpttiog positivey teleake thedR or iNgpePQi QGY dromitlet her
there are any existing records in the End of Life (Mark) table. Al full
conput at i Géerified@kédsaquaRidnte thopotéxtdVERdrpgets will require information
fromthe parent proxy table to apportion liability and obsol escence.

Fi gures 9(a) angk1gfshind ddebaticVNGn IO TVOuskinARGh. Afst bif AP melesad escence
conput ati on according to the present invention. At step S220 of Figure
9(a), part

no preceding period of absolute shortages (6r 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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information is generated, and a full conputation is perforned at step S221,
as described below At step S222, a delete operation is perforned for mark
tabul ation (i.e., TL, Just Liab, POref#, Agg GR). Steps S220 and S221 of
Figure 9(b) are substantially simlar to that of Figure 9(a), and the
description is not repeated here. However, after step S220, at step S223, a
det er mi nati on Reteradee af theve wheee lat deash eng anbsequdnd rpoaitive rtoi megative mmvVar k
table. If the part information is in the Mark table, then a partial update

i's perfor mkaaGrestRBQI2foss dver pbmtS This sipsidite shibieghé®perdP6S tigmame for
mark tabulation (i.e., TL, Just Liab, PO ref#, Agg CGR) at step S226. If the

part inford@a%'g%g%hg%ggélaeiégesggﬁugfy‘%;]k table, then a full conputation is

performed as ove W respect to step S221. Process Fl ow of
Ongoi ng and E ndition Part is categorized as.satisfying the ;ongoing
condi tTon i1t U BEE 2O BT PEIIR AR TERNVS (KBS AP ot By "oy ond
| ead-tinme is_zero. Oherwise, the part is categorized as EOL condition. 88
Check t he PYEGRSS Ias|te be tggepsk ent obs threshol d) for data on Total
liability, Total Justifiable Liability, Aggregate G ossREQI, PO reference
nunbers, QIY ariheH Al Efdy ofitheomgyoipncrhesnti get @m the fibst glay witdnoGomr Beltr ds i n
the Mark table, activate a full conputation and refresh the data in Mark

tabl e everGrosdREQT Q¢ nivie Hdn £26di All @ibsehjidht FIOIWAE dMihtNRwWMphlchiseblie,
activate a partial update of the Mark records. For EOL condition wthout

records | : ; i o Ful | Conput ation
for Comm%cggr%gm%gé Eﬁ%a%ag?éa(%#ea@%ﬁ%ﬁ?ﬁa%H%H%FH%F%eg}té{sl{sﬁﬂllgs' siml a?pt o the
revi ous action,cal.] ed.Part sol escence ort. Partial.Update . for Conmmon
P e ua by REBHE S pebpatetSs B BR0S BurihR Ahirsmemal iR Sothvom o RoL
condi tion during_the secqond or. subsequent invocation of_the parent

obsol escer?c‘,‘@tlli&%@lés ’Aéﬂmﬁ%(ilﬁ‘ (EEPF%%]Q‘MM Relty GRqurieptETA sgffi xed as

initial. Wien the tine of generation to ECL matches the | ead-tine, the
condition is cdf itlate Merk subsequens positiveip mgepiveagrpssphesr ndirtspientinfy alhder
evaluation is referred as parent A Retrieve the initial and current On
Hand ( OHc excessiquéntitids mithi ETA cohthm withih itled inaneligtemeetrdeg@liesnachePO QTY & ETA,
the initial and current gross requirenent up to

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 descril;ed
below. As noted above, the action modules implement various actions to correct the
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| ead-tinme (G ossREQTinital to LT & G ossREQTcurrent to LT). Conpute the
initial and current aggregate open PGs (Agg Open PO Qyinitial and Agg Open
PO Qycurrent respectively). If there are no new PGs, then conpute Total
Liabilitycurrent = OHcurrent + Agg open PO QTYcurrent 89 I f Total
Liabilitycurrent < G ossREQIcurrent to LT, then set current Projected

Gbsol escergeephior @vé@NThecéirdctive Aetich iBlefthétedéptlident B PAepshdest dfffReaient
apportioni ng process and publish the followmng notification to the

obsol escengg,seport: "Total liability has exceeded requirenment up to

| ead-tine. The system has defected new PQ(s). Please re-validate the need
to launch new RQXs)." Partial .Update Process fqr..Co n Parts . Retri.eve the
brevi ously cal ddFaeRendehbifiel AN sdrRegs atunRIRF Fotsle iapai
initial), the previously calcul ated apportioned _aggregate initial G ossREQT
( Agg- GRpaPERFeXiqus;failed actigngExaaples inckide, baﬁﬁmqtd%ged@oﬁmﬁ@% REQT
parent A: current). The current apportioned G ossREQT (G ossREQT

par ent A: c@t Mendgr Ed diet Reactivite ReshoDwia The iindgpdadeat tomwentiveexchom énggers pr oxy
Table (i.e., multiply the G ossREQT parentA fromthe proxy table by the qty
per of thechtibh withdite&dhsi@ethtionNof Giretibially a0@@N&U atttorksh & agigng eﬂ&n&%mé?orti oned
G 0ssREQT (Agg GR parentA:current). Conpute the Agg-Delta G oss

parent A: iRt I3 F 5 - initial (initial to current
LT) - Agg a%ﬂpgkg%?%%ggﬁ%ﬁ?%?ﬁgﬁﬁggaéﬁirent LT) (both Agg GR val ues
contain G oss i_nf i ver a fixed and matching period starting
ftominitial Wﬁgﬁggm&éggfﬁ‘& on lead-tinme based on current run date)
Comput e t he cur,lrent a [s)orti,oned Total liability (TL ParentA: current) = TL
parent A: i ni ti allhs Rrﬂ&% QPR HECRSPtH I grReCute.  Agg GRparent A:current) +
Agg_Delta G ossREQT parentA: initial vs current Were consunption is
defined as Agg- edationtierarelial  Agg GRparent A current + Agg Delta
G ossREQT initial vs current 90

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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Retrieve the apportioned Initial Proj ected Cbsol escence (PO parentA:
initial) Conpute the apportioned current Projected Obsol escence (PO
parent A: current) = TLparentA: current - Agg-GR parentA: current Calcul ate
Draw Down on Parent's Liability Draw Down is defined as the liability

attributed to parent A being consuned by other parent parts. Conpute the
current HEISUIT S D hesksion. | aie ‘
Conput e = TL
Fnitial -
Li abi |1ty je the
O her Parj BNt to
LT) = Ad
Par ent s' jrent
to LT / ' . 15
current t3 4\ S
t hen Dray down ther: current] - TL
other: cug 7 e
bsol escg { = PO
Retrieve C i abili ce,
G 0SS REQL gt Ll ECL oL 12 nnn he O r ent
On Hand it SR -, R ent )
bsol escH L
(the terrf i o
Li ability or ' Ity | Ngdpig! Li st
the ExposwighdggRehd - Exposure Report| by Parent [Rakfermnal) 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

"
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.




Measure External Market Indicators Search and consolidate rel evant market

i nformati on such as the Purchasi ng manager Index, Inventory Index, Industry
growt h projection, Spot Market price novenent of specific conponents (e.g.
DRAM and Lead-tinme of selected conponents. These external Market

i ndi cators i f ce) or
aut orat i @ TR o |
data are Q ' he
mar ket condition; insufficient or excessive supply of sem - conduct or,

growi ng or shrinking demand etc. The quantitative scale can be used in the
cat egori zat i on Escalatbdri methiods ggebe aativated bytdefdultr bh¢lie Nuedrkfdaytifign fskuek
associated with assurance of supply. Actions are unique to Cost Managenent

92 Thi s rbhgins uﬁuéyawehl l&%&e{tﬁ?dcﬁﬁy rR§bned; hepiRat APH0R; MBYiakRSn WR¥bpned by
one of ordinary skill in the art. List Cost Reductl on Opportunities List

the poten u der of
magni tudeﬁf’*ﬁa&e e ‘anggﬁﬁbﬁ} b4 e R cFARROR T ERadel HERERRA Rl

Vendor rt nunber an vendﬁ I D as.reference, retrieve Vendor user
account ) BIOAERD SIAG: ves g Al LerBan ARG docunent type ( PO 0O
or Inv ), the correspondi ng docunent ID and the Unit Price. Create the
reconfirmation Esselgé@eAttﬁsgomg at h¥epdor Bpddscalptem AtfentiomntmcVewdordocunent
and the ERP system Inform Vendor of Historical Events Using Part Number
and vendoMaiagemenef Eseniate Attattiondneermbaly Vendor user account | D, Vendor
emai | addresses, Part History. Send the Message containing Part Nunmber and

H storical occumhesis® depéfeit atidnsAbdipedab Wk ngiFmarytadtibie UsRipdsuit
Request Acknow edgenent of | ssue. Rec%ﬁ*rend Tar get P%rlym ng Using Part

Number  andy, ¥R QEnddr IDAActis 5 G feforefdel EstbYiSh Ha%s AR on GARGRLSH Mist.

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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targets, currency and Unit Price ( or alternately the standard cost ), and
the vendor conposite risk index if available. If Reduction Target for

i ndicated period is available, set target Price for period N= UP * ( 100%
- Reduction % . Repeat the procedure until all periods has been conpl eted
93 Update the conputed target prices for different period in the Cost
Tabl e. Publ i sh Invukei the dPeragiom Support hmplicsion Raewic Create andb|dastriButb| ensdil t he
results to the buyer/manager. Benchnmark Prices Using Part Nunber as

ref er ence méseigel Witk aththrhdift of unklidk RAth¥ansitizemBs, pdrfshnelr Tas FoRetirdd account
)D and email information, Currency and Unit pr| ces that correspond to each

Vendor m f available. The qualified
vendor s a?xgéigpééﬁxgygggﬁﬁeﬁgurc g%gg%xzéécrt]fgﬁ Ifst he Unit Price of different
vendors and pulylish.th resu} 48 t.he buyer. Conpute the average unit price
based on a pre ‘?cloﬂgﬁm 10X ECASE A OFAeS 1+ r e period. Consolidate Purchasing
Usi ng Vendor m_as reference, retrieve all part nunbers associated with the
vendor | D, cur résg parmumbst ppd vensios dBr asiefersuceoraiiad'e albeevrgt ROhends wort h
of G ossREQT for each identified part nunber to facilitate G ossREQTave
cal cul at i essigeaddta vendenfboecastoinforsiationr Tok infoohertion indaddsaBOe reftrieste al |
identified Part Nunmbers with the correspondi ng business all ocation

per cent agawunibenifuippliédbée, q&hﬂtﬂ?faﬂcﬂ ETat ddte. 'Mhiatabiiynddun 6leadesr fdfdchaicohain each
identified part nunber regardl ess of business allocation. Aggregate the

Total  mONtyM e85 SRR vefn%r lstd b frel St REsshRfobftidyAgg_Tot al - Pur $

All). For each Identified part nunber, congute the estinmated nonthly

pur chase dol | arg ggyd'li)e%ﬁﬁnﬁ R/Iqts&%néo {l-ﬁrrgl%ﬁxt\éﬁgﬁ]@f oQ\ggregat e the all the

attributed to reference vendor urc e do ars (Agg_Total Pur$

Vendor). 94 t ot al ail abI e unal | ocat ed purchase doll ars
) F[iig'hﬂghtelmﬁlcatlons to Management P

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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Agg Total Pur$ All- Agg Total Pur$ Vendor Publish the total available

unal | ocated purchase dollars to the buyer/manager. POST RFQ AT B2B
EXCHANGES This action requires integration with a Business to Business
(B2B) portal. Wthout the connection to any B2B, the recommendation will be
published to the user in the action detail screen. Using Part Nunber and
Vendor m as r efRer erampler éff thee erct theeepparentnprotheots , Spetitibhiing$Reneuend, t he
average nonthly G ossREQI. Post the request to buy in a predefined B2B
portal i nsRRvédtcel Al YR M CHERRbtve, MBS MitityPoPLdchpdr &R RUMRRE

request to the user (buyer). The response agent focuses on inproving the

flexibili |8Y rg&gteﬁ%?%rﬁwdagess of the backend supply chain. The key
performancepln ['cator’s” are | eadti ne and nessage response tine. Leadtine is

defined as the ti | apse between order actjvation and good delivery (or
estimated Ti m@aﬁwﬁeﬁﬁﬂ = ,X@Ig?ﬂ)pf +ﬁ1’ét$88‘§?g+nc\ﬂﬁ ﬁ?‘evcét er for additional
responses paranmeters in the future rel eases. Additional detail of the
management of dufferen{iate ska aiatien ayuksst Diiderentintest Rate<ld detail herein. Figure
10 illustrates the response action tree. At step S314, categorization is
conpl et ed. ThemMeraetiecarbsppdaigevdicg HBandéCat 5315, to update the

dat abases 10, 11. Fromthe updated record information, an exception report

that document s 1f h@reeat€ 8RllyIAB paredt FBBudtCorty 86np@e impliGAbA 1F esponsi veness of
the overall procurenent process is generated at step S316. Simultaneously

Wi th step S315;.1 ) . gger rules are
activated, as (%ngg?é:t{())gg 'éﬁéﬁ‘%@ﬁ@%ﬁ%g% nﬂ?@{i\h%&f;uteug ‘P%limdm e 4 and the
auto 95 trigger.manager 5. After st S317, the acti.on dul es are
activated, and NHREVENPF eriions HibindRatime Rl SHoRaligL & S260 FoBh PaT For
exanpl e, but not by way of limtation, a |ead tine reduction request is
sent in st@&rsmm,ohseémmﬁ@%m&ramgtméetmli;m ighted at step 5318b, and
in step S318c, an alert nmessage is sent to the vendor (e.g., indicating a
| at e response dxftea the swithirc hgaddimke CaguGsessREQAcDelvm fanehtb parasplhg) beedt eps
5318a- S318c are performed sinmultaneously. A step S319, response and al ert
accept ancdefividd; asadily drnidsitive Guntl GadssREQT Dgvaluds to apgstetien:m ned whet her

t he acceptance rul es have been passed (e.g., whether the exception event

has been sol vedyP¥riidied SBbvtagel thr picRRJaRce has occurred, then the

(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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record is updated or deleted in step S321, and step S316 is perfornmed as
descri bed 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.

Addi tional correctivapactidogms are perfornmed sinul tzageously at steps

5324a- 5324d. Fesypxagpleiodyt not by way of limtatjon, 5324a nay include
sendi ng an i nqugby<iQp a@ ¢pproved vendor, step 53249 may incl ude searching
an approved ve o <Ligpt (Y ) for an alternate Supphy, step 5324c may

i ncl ude escalatlng a%@gﬁ :Qn at the vendor end, andjor step 5324d may

i ncl ude assessin % dfile of the yendor. Chc% t hose actions have
been conpleted—5gElgkéﬁigaee——+e5ﬁeﬂse—é¥d alert acceptance rules are
applied as described with xespect to Figures 2, 3(aé and 3(b) and above,
and at step S327, itRi<s24®%t er mi ned whether the acti®ns have resulted in a
passi ng acceptéHhe?—E¥<ﬂﬁbWe is acceptance, then stéps 5321 and 5316 are
performed in ad48anteR sUBlst antially similar to that2descri bed above.
Additional ly, @RhsteR $88@;, a 96 time trigger may4result in the
triggering of additional actions, such as an internal escal ati on response
at step S325, qre,8fimati on of an exceptignmpreport at step S316. If the
actions of steps 53Z4a-5324d did not result in a passing of the acceptance

tests at step S327, tLbie %ks E3 Ra a t he responsgoand alert trigger rules
are applied, as, |s<c C ssed in greater_detail above (e.g., step
S323). Then, hé:ﬁ %a g )i s taken at step, S329, such as addi ng a
new vendor to t ‘§k§ ¥cone the response probl em associ at ed
with the currefWkisidet <13m&ks (OUaxs)s S321 and S3164re performed in a
manner substanchka)flsTm lar to that described abdv#. Overall Process Logic
The Response is triggered by a change in the extracted external databases,
responses fromQueditys or predefine event @uch as expiry of action or a tine
base periodic batch processing. This function track and eval uate the
response tine HAddQuakit§eikEeption Aurih FROHL tondNd t he=parget | eadtime versus
the actual | eaqyid®ualit f{@nsl(ﬁlrﬁll flash el Aenth he ting between PO Activation
and actual goodpge 'uéfl?c 3éxc gﬁﬂ RMtss dBsmgenerig inputs are provided
bel ow in Tabl e fg.. 5“51 %{(ceph rlbs%fx%onth =3

Four Quality exception during last six month =4

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 =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 & five exceptions =3
Six or more exceptions =4
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bel ow foll ows the foregoing description of Figures 2, 3(a) and 3(b). 1Part
Nunmber 2Part Descri pti on3PO Nunber 4PO | i ne Nunmber SPO Quantit y6PO Expect ed
Time of Arrival 97 7PO Time Stanmp8PO Unit Price9PO Quantity

Recei ved10Acknow edged PO QuantityllAcknow edged PO Expected Ti nme of
Arrival 12Acknow edged PO Ti nme Stanpl3Target Lead-tinel4Vendor nil5Vendor
Nanmel6Vendor F@xegasitFasanti tyl7Vendor RP ecast ETALl8Forecast Tane

st anpl9Acknow edged Vendor Forecast Quantity20Acknow edged Vendor Forecast

ETA21Acknowl edqagh Faregrode 3112, IRTHRZL CRARWSs el GERNNAIPB6RP R

Quanti ty24CO Expec Ime of Arriv Ti St anp26CO Uni t

Price27Acknow ed . L tv28Acknow edged . CO ect.ed, i ne qof

A1 val 29ABRH Sague e b iR D AREH Bl G SRR ol et
31Request For Quotation ( RFQ time stanmp32Acknow edged RFQ tinme

st anp33Shispicay Ao exaeple e bpaketoshil sy mofsemygpreigay Trgysty ne

stanp35I nvoi ce's PO reference36lnvoice's QTY37Invoice's Price TABLE 12
Phase One : Evdie cCatpesit rigkainden isTdoenmideasaliollews,i wirererauma gpdrall aveiglys it he
inputs fromthe generic input table to analyze the response situation of
each part equathen00%he Categorization analysis are Responsiveness Eval uation
and Lead-tine Eval uati on. Responsiveness Evaluation This function nonitors

the responsi vengasiea &H@%&&@ﬁa« irddgut ;sﬁh@wéfgﬁfagaad@@&e egegriessage’ s
Time stanp and contents (QIY, ETA and Price) are inputs. nput at1 ons Al |

i . b . t , i ETA d
e ot amproidfieeds O ERBaEr 2 A, SRy SRR e~ ™"
docurent is onl su%’hi e t&d teg content validation. The follow ng
conput ati ons artSHé 6‘1‘%5 ileod ¥iepd®% | nst ant aneous Performance Time Stanp

Conpari son 99 Here, tinme | apse of unacknow edged nessages (TLIJM = tine
stanp of date d&fsing Yenderi Bh apmrefgeened; getrierve @t papnenbers dBalare despciateghd Ti e
| apse of acknow edged nessages (TLAM = tinestanp of acknow edged nessage
m nus t he wiilnthe vamjordP. nessage sent. Contents Conparison is performed as
foll ows: Check if acknow edged Quantity is between a tol erance +/- X% of

requested 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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quantity. Check if acknow edged ETA is equal or Y days later than sent ETA.
Comput e the Mean, Maxi mum and M ni num of all TLAM and TLUMwithin a
predefined time bucket. TLAM and TLUM are treated as one common popul ati on.
Eval uate cunul ative performance is performed as follows. This conputation
provi des up-to-date results in predefined tinme bucket, nonthly or
quarterly. The Utsgy Pa hhimBel & ID,\RatchaheERP AR Bitab 26 ifRborkindh skl &5 Of the
conmput ati on. Usi ng the ti me bucket as reference, records the aggregate to
date occhli\ee&qlgfo t all Cat X incidents segregated by the Category

gr oupi ng ggr ate the occurrences of all categories ( sumall instants
all Cat ). | ate the Perfor.mance er g nta e fo X =

Cat X_events)/ ?g?ﬂﬁ"gﬁli f%ﬁ%ﬁt"?@? vyt Eﬁ? G‘Et lﬁ*“:‘?émgtb‘frbé?naflsadflﬁésﬁr esponse
report within the processed database. Lead-tinme Evaluation Leadtine affects
the flexibilitylo¥elexcassility of a manufacturing business. Shorter

| ead-ti me enabl e qui cker response to changes, |ower inventory commtnent,

| ower risk to éf DS, it set theduamtdy chsdl assbe@odlandpuanttyl00  The i nputs
are the unit Price, POtine stanp, new PO ETA, the Lead-tine fromthe ERP

raw dat abase ang15qe@dSadegg, rfEenTé’étQﬁlhntit?IQmsEH%sQﬁ(@é‘s@%ﬁleﬁ’anﬁaqlﬁhﬁ less
Comput ati ons Conpute the Leadti mePrice Index (LTP i ndex ) Lead-tine x

Unit Pricg ggrgg:i te cﬁQ%E@%@ﬁ G]f 'tcpf%g l@ﬁ{@é ﬁg nta%txbeéseﬁgn bt The 1?}'; {oce to

facilitate regat ong t| me and expensive parts
| esser cong@nents Sort the |ndex Ilst i n descendi ng order of magnl t ude.
Assi gn t hESCAY & 8ry according to user's predefined percentile. For exanple,

categori ze the _highest 20% as Cat 1, the next 30% as Cat 2 and so on.
Wthin the sorm—w&m 4us s part with lead-tine equal or above the
attention needed threshold. Actual versus Tar get Lead-tine Conparison is
performed as f ¢lalanate the SH Qe fomthebentise pkesiefined oumbempof daygssusing theas O der
| ead-tine, transit lead-tinme, admnistrative lead-tinme and safety

| ead-ti meequdtonact ual versus Target function conpares the aggregate of all
| ead-ti me sub-conponents. Target |lead-tine is

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 QT Yto 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.
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predefined by user, and is stored in the processed dat abase. Conpute Actual
Lead-tinme ( ALT ) = The first new ETA - issue date of the sane PO Conpute
the delta between Actual vs Target = TarLT (days) - ActLT (days). Qu-hut
The output is the response report within the processed database. The
Response and Lead-tine report within the processed database is shown in

Tabl e 13. 1Par Triphehie Righdst Rirl Qgotdtibh (REQ)) 16666 td ebrdl Qadiktion sapksion Ref
#5Del ta QIY6Delta ETA7De'éFt a Ti n(g St anp(BCat elgoryQExcepti gnlOCr eg?@ date

ti mellDel =1l TP 45'@88 ' Gwﬁﬁfif&@ﬁﬁ] ce

Per cent ag%@yﬂg?&%@@h@%ﬂ@dﬁ?ﬁﬁ%ﬁ@g# t ﬁéﬂg%%wfgeg@@gorl zsa I off Logic
Cat egori ze%ﬁ he géc 8“ on events based on criteria listed in the Response
report. THRE"HFP Pﬁ ®iteria should be indicative of the level of

responsi veness_in supply. The categorization rules, hosted in the Rules and
Logi ¢ Met adat aPublish the recammsadaionety Buygond engipeesida cmaikpr dhe Agerexanpl e
of the response categorization is listed belowin Table 14. Category

5Cat egor yvié@at egory 3Category 2Category 1Tineliness ofwithin 34 to 5
dayswithin 34 to 5 days6 or nore 102

Acknow edgenenRdqué&sd Shestiis batrs Aot WergRonseOnr esponseNo
responseti ne/earlytinme/ Earlyresponser esponseCont ent sivat chi nghvat chi ngM smat c

hedM smat chedNergns &Nk B 1drerbiee, 2as bl il ROREL 184L0R magyatent | oned

in the Lead-tine al uation section, 'is consi on a separate basis. The
criteria usged.s.percentile of LeadtipeRdce index. Phase Two: Adaptive
Execut i on® lc@?‘&?é}%lme&éaetsggdl%baeéén%g%il{%q‘éwlgf event categorization. The
session manager. 3 W l] segregate the_exceptions wi.thin the Response report
into new or W)fri%@iﬁpw%gwe%’g’eét\fi&ﬁf’s@kﬁ?w 8¢ filg notieg by ndigating ' 4 uses
the evaluated information to extract the appropriate rules and logic to
trigger coamective actions. The Rules and Logic set is differentiated by

exception category (situation) and commodity type.
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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Each depl oynent 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 Eval uations
The objectives of the trigger logic are to detect m nor ad hoc cases of
poor responses and major trend of degradi ng responsiveness froma specific
vendor. Themaileddresies, OEEQATYS anvk the GrossREQT qfubstity ifona pedefiaed npmber of y
assigned toward the buying organi zation. The "inpact period of the
response Hgéist(g{esscglypgﬁ@).ly md term not 103 immediate as in the case of
Assurance o uppl y. Thé act~6n manager 4 perforns sel ected additional

eval uation on ARzt ?Q%ande xception. This process deals with md term
commi t ment such~as PO, FC r Exanpl es of the situational checks are
listed as foll . Check # 1: or nore, respopse, exceptigons on . record over
the last D monfflultedhe @4 h@ﬁcrf%fnthemﬂﬁw&de podvnembeieal deyfeusies théum check
#3: current TLAM or TLUM exceeds the Mean Check #4: Delta TarLT - ActLT is
negative eweatlon#2: Currant TLLIM or TLAM exceeds the Expiry Threshol d Check
#3: DND nore than DOS Check #4: Shipping Performance <y Check #5:

Cunul ati ve For @IRQTDehted 2OH QI dfetDe GirassRER T>d 20X e+T@ CRT Y Bate 11
Predefined Corrective Action Failed Check #7: If Predefined Corrective

Action Expired yiwChe 8H GV IR R0 Tdshadnshd poRhaskG eS8 Kot sel TRt s a
St andard Commodity Corrective Action Execution Once the action nmanager 4

has interpg te‘?ﬂtetﬁb??rg\{ﬁé e fg%l{?%.ﬁgé Bl%a?}%ﬁgci fic corrective actions will be

activated. I'nterpretation explarned in the foregoing Rul es and
Logi ¢ section. T tential t pot exhaustiv rective actions are

| i sted bel ow. §8{:§T 8 pdtge ’%ﬁgﬁ‘t'{"ﬁé@gﬁ&gﬁ%"# Escal ate Attention at
Vendor End Escal ati on to Vendor Managenent Send Rem nder Message Send
Enquiry to ~ Se&shept dcanaptatipnipde thesscan pen@kk Profile of Vendor Search AVL
for Alternate Supply Add New Vendor to the AVL Initiate Lead-tine

| nprovenent DOSefiahpAlY hifooAltsemate Bupply n Request Reconfirm Forecast and PO
H ghl i ght Leadti ne Exceptions Benchmark Lead-tinme Send Lead-tinme Reduction
Request The seghkauppldtafieh tBe YVE e ypialyriuiuakfiedy Addpidreabbetivifiés ons
that were previously deployed for the sane exception event. 104 Next, a

trigger NYRAOR redfdseHor fiRtatidh @id QEREbAiICA TR RhpgBAdserote gaxe Tnh Gk

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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managenent shoul d be deployed for the affected part nunber. For part on
manual managenent node, the recommended actions are published in the
deci si on support 13 and execution 14 frames. The user selects and activates
corrective actions via the Execution frame 14. Activation equates to
sendi ng action request nessages to the supplier's user nmail box 16. For part

on automatic NENGYEASPO dPHVEresiFuin abtiRVehd@Ss o ﬁi‘éﬁé&ﬂ%ﬁo&g@c“ vates all
actions that has been accepted by the session nmanager | mpl i cation

Fval uat | on on Astit PR NEbEP gt B 63 %SssﬁEﬂf%orQﬁeﬁ&tgﬁg{u%{}hgathCk

for conpllance €n actions expire

hecks on RS PoLB R A T it dEP o Bin hao been

resol ved or ot hervvl se._ The Abso| ute Assessnent ascertains optimal
avai | abi ity ofCalenlatetfirApullonand Qi Youliat i ty) within a predefined tine.

w ndow, typically between a lower limt of zero unit and a predefined upper
limt for a preddtulaecht i GE QEYi fod.th8entire predefinty mumbantodrdays asink ytheranaged
parts are subjected to the sane Absol ute Assessnent check. The generic

met hodol oggqugtflmperform ng the check is to aggregate the effects of all
acknowl edged or accepted prinmary actions fromsuppliers. The user may al so

i f L t Two t I
oxanpl co. of AbSaae L4085 G Of ?&*@98?%“8?5‘&%2?9“&. PO T YR FD

and Wi ght ed e rior i on_net hodol, ogi es, may be
depl oyed to en;@?‘gnatﬁ Qé\/@)f&’tg gegs :lﬁ§ glﬁq(pu’é’geﬁeé?ﬂrii BOIBEI%%/. 105
1. First In First Qut FIFO ): All acknovvle rimary actions,

r egar dl essEbhpuilaentie @éﬁcbﬁf@r@tthm QféefJIW%(e‘Im‘%é)f)tlﬁ Biepshegccept ed by

supplier, are aggregated in a FIFO manner to match the prevailing demand
(GrossREQT). 2. SeNE) I mdlin Adexpiramediate dpan PO’s dideredd®Now edged pri mary
actions, regardless of whether each action is 100% or partially accepted by

supplier, are amg@tdatitd pUaoPd QTYt end cogtfuecté 0K dQPYdhteNesHltwdhtionl der .
The eval uat| on will comrence if all primary actions have been acknow edged

or when thg&xphd ekt %Tlmﬁeeme Whert 5 @& Sﬂfeﬂg):]nﬁ' M BeerPbibaEh&NCe, the

acceptance criteria wl ort to FIFO nmec Ism Assessnent of

sSecondary é&r tln?ln ?heé)glgﬁg gﬁcv}{la@&} il %he%rgdé}ﬂlted %jtlﬂrﬁgér%? dgygs i peeacﬁ‘gf olute

Assessnent “che C

Create the Pull In message, segregated by vendor, indicating the derived
QTYpullinl,2,3 , ETA pullin1,2,3 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
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secondary action is judged on its owm nerit, i.e., it has to pass the
acceptance criteria. Assessnent is triggered by a response or by the
expired action tinme stanp. Acceptance is defined as no deviations between

t he acknow edged and requested QTY and ETA. Failing the acceptance test
will trigger the next cycle corrective action. C osure Process Flow The
resol uti on mangged the QEVERIriBIl rétficstadihe 9éndde RioNgasaft FalladnsicrepR&SRIE t O

t he vendor whose primary action has been sel ected and sending rejection
note to t ose primary action has been term nated. For nanually
controlle pg@tﬂ{si%({u\t%@ user is expected to decide on the options of Hold,
Accept or Termmhate f very activate rimary and sec tign. After
the user selec et’ﬁ%? gl;?t?Bﬁ,1}{trﬂﬁssf‘%%8}°g'{‘1%8r¥’rgﬁaﬁ%g?r’ §ﬁv\ﬁl%lq{%ﬁ%?‘r§ ¥ t he

cl osure process. The HOLD deci sion or any unsel ected actions will not

i nvoke angomesPPeHng £diy 43 resol uti on manager 8. 106 In the case of

aut o- managed parts, the autoclose nmanager 7 utilizes results fromthe

Absol ut e Asses®PostSpdt®urelrasddn BZBE xliaogé ose nanager 7 accepts actions that
are used to fulfill the Absol-ute Assessnent. All other acknow edged actions

that result inThiuhctdh RQuites ind&irateonaivitibd Bukinesd td Basink&r (Bzmtﬁshal.The
termnation includes all outstanding secondary actions. After the

correcti veyigfduk %c&ﬁ\}é@th&ﬁ%n& S BSQal; tliﬁgfe%%gﬁtsﬁd%ﬁoﬁ%ilade“ﬁd%@ifsﬁéﬁ fohe

accepted action are elther uploaded to't systemor transterred to the

To- Do List, for manual .ERP, s .system ate. The Ut ati.on to deri,ve

Lo do- 11 athe; Seg TR 1y o8 delaibGRET UBEEIE pn ISR B ) s R ere
factored with reference_to the accepted change. Quantity for each PO are
adj ust ed ﬁwt%ﬁqu@l%&&?@wc&w@@ Uni que Action Mdul es This
section only lists relevant unique corrective actions ftomthe action

nmodul e, and i sUsing Part  Numberi vaad [Veandpmt 1D Lasadeferense) mpirisventhet nagli ng part
nunber, retrieve On QIY, standard cost and 12 nonth worth of G ossREQI. Use
3 or any spevificatiohs dnd the evernge duslytGrossRBQIE.e t he average nonthly G ossREQT
(G ossREQTave ).

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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Comput e uncommtted 12 nonth aggregated G ossREQT (Agg-12M Unconmmi t

G 0ssREQT) - OH QIY + Aggregate of 12 nonths G ossREQI - All open PO QTY. .
If the Usage ratio of (Agg-12M Uncommit G ossREQT) / (G ossREQTave) is nore
than Y or any nunber that signifies nonths worth of G ossREQT, then set the
part aside as |ead-tinme reduction candi dates. 107 To focus on liability
reduction, the Thissprocasy willliitigte yescheluling gemitégateotheiimpadt lof shicrtagesct i ve
standard cost to prioritize. Benchmark lead-time for part with multiple

qualified vendsgnd JafS udlYePWss rEfRfenttS rOffev& khPAOH OFYOMIRBsted &F eakdown
of lead-tinme conponent to facilitate inprovenent. Days of Supply (DOS)

conput at i tak ] | pRUt i h u L-apned.. ecast
requi rema(r%l O 1%%7% @th?@oﬁmmﬁ&’t ﬁ?ﬁggﬁagﬁﬁg’ e‘%?)%'ltug?sa%{lélgg

Nor mal i ze%@uqit price for accounting purposes QIYnextPO is the quantity to
be delive@8@$n the next PO ETAnextPO is the expected date of next PO
delivery Conputation Calculate the three nonths forward | ooki ng nonthly
aver age & ossREQCudzte RREIT M hdor the gntize psedrEmTd ppmbaNoE daysodgREGmDNt hN+1
+ G ossREQT nonthN+2 | 13 Retrieve the Target DOS fromthe Rules and Logic
Met adat a ®guatibar get DOS is a manual | y defi ned managenent goal. Conpute the
DOS and OH $ ( extended cost ) for every part nunber where DOS =

[ OH G ossREQTa\® TV dags 1erdHayBpyY Jda0d GhsSREQEdaeNdePoARIN PPQTHT i Ce) of
part in question = unit price x OH quantity. Conpute the DOS % Delta as DOS

ool very (B T5eaERARNAGUTEIAE] is oIt T f B EIRD  rare of

DOS comput at| Or}d&n%%ed 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
(LT).

Push out is disallowed within Y days from run date.
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If DND is |l ess than DOS, then cal cul ate NEXTDOS. (if DND is |ess, the next
delivery is in tine to replenish supply), wherein NEXTDOS = |

(OHQTYnext PO) / GrossltEQT3nt have | x 20 wor kdays (NEXTDOS i ncl udes the
next delivery in the DOS conputation) Qutputs The output is the response
report within the processed database 10. DOS30 Conputation The conputation
utilize aggregagesegateasisdpéa®@D OTY (NEdoinePOEQTY30 days instead of three
nont h average to cal cul ate the Day of Supply. The 30 days value is referred
to as DOS30, c AREOT! i ~ Agg

G ossl t EQT nex?l%ggg%ﬁm\l X %u \r{i\ngua |t;ysg‘é%%¢rtggsac T‘r?“glﬁl\gé'i al fallout,
activate alert eni shaent n redetermned %.0f . rej e S
reached. The réfaaglcpg@d 8fe Eqsf%l\é\e&engpﬁcfﬁor&gth?W?{gh%%wﬂEt §%rf°§fgo( NCM ) .
Figure 11 illustrates the quality agent process flow At step S361,

cat egori z& f8%ch &l Resapl et ed. Then, and a record update step occurs at S362,
to update the databases 10, 11, and indicate the presence of an exception.
From t he updat dthereearomat] ldast ovommeihods taacaletlatp BX¥g8isheutl dike epushont dasglort i s
generated to docunent the exception. Al events are then further processed
t o handl e agd @TYpuskag e pitd. Puskmequantity)y step S364, quality indicators and
alert trigger rules are activated, as described above with respect to the

action nodul e ”f_h@%@rr%ﬂ?ati@ﬂfcgn EithG IR usIRROTH DTY b418h1a86ERs S38fksed fie action
nodul es are activated, and the corrective actions are taken at steps

5365a- 536 1%Sorqﬁ€ﬁp§):§)%r§§§l\éﬁ%lEl%thog.xarrpl e, but not by way of limtation,

an inquiry 1s sen sourced' vendor at step 5365a (as descri bed

109 her ei n), [ﬁgg in step.536 813 an alert nmessage is sent to the vendor
(e.g., indicati {RRIOXY t‘?‘bl"% fity problens in the current supply, a

repl acement supply is r egg%r ed). Steps 5365a and 5365b are perforned
si mul t aneous| y Fitat cledpte ddtr, DRSAkequa)s tonBOSat dergea RPN Blsingauselgtcatfce rul es
are applied, and at step S372, it is determ ned whether the acceptance
rul es haveefereare, getthe gugheouy dateBEApashoutie agroedsts b deka BAXS hsafetyaeys.
resolved). If acceptance has occurred, then the record is updated or
del eted in stepf §bamadisteSicrp PO3S BTiASispeirfi@r thed ties pdpssed et 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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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 sinultaneously at steps 5371a-5371b. For exanple, but

not by way of IUsfHgt phrit OfumiSes 7ds2 réTBiénéd) Cllettitvee 2tabpén PO DTENETH] RO the
vendor end regarding the problem (e.g., enmail to supervisor or officer),

d st i nel ' ' &l
ot er m ey RS, Yehd 5 Y ARPERID0 Aelo? TDPI0S, Taflet HOCCORL Y have
b | et t S373 lity inpdicat . I I
re appl | CaUSREGES B 608 Tt Lot ([T GhpaBnst By GROREMATNG T o
above, and at step S374, it is deternm ned whether the actions have resulted
in a passpﬁgecé%ct@ﬁi S0ce as |of qapeqllatips thyeshold datce requegind end pekmpydlgdgedd S363

are perfornmed in a manner substantially simlar to that described above.
Addi t i onalPlOg idattifist dgr c386Alatiant i ne trigger may result in the triggering of
additional actions, such as an internal escal ation response at step S372,

or creation of Creclexfephéren Ai@PCkdssREQI eeydR®3the fcanbéllatiohi AnesiRfid:st eps
5371a-5371b do not result in a passing of the acceptance tests at step

5374, the t 795 i lpdicators and alert trigger rules are
2B GRSEREDT (RIS (RUR - 5 O

110 app I'sc di scussed in greater detail above (e.g.,
step S370). Th appr.ops.i at ctions.are taken at steps 5376a and 5376b
si mul t aneousl ytg?@u?ﬂeag@‘paé%gh@ g) ewt’\ﬁ’gnbfgl}ﬁe{% Re™ \/ff’qtl’ég‘?%li) %8¥° ear chi ng
the AVL for alternate supply source (5376h) to overcqone the quality problem
associ at eaalwellﬁl% eshpld e, il ate %*rfeat}s?s 034F 1 aF the, fist wsu%f&aq%vlt 1735
indicators and al ert acceptance rules are applied. Then, steps S366 and

S363 are pencelatiasd in a manner substantially simlar to that described
above. The generic inputs are shown in Table 15. 1Part Number 2Part

Descri pt i on3Colonukes humbéiNeIMiaysfto rtenmeshéd obe (dysNMepiistions) e+ GeHMTY NI y
G 0ssREQT TABLE 15 Phase One : Event Categorization The categorization

nmanager 2 dygepTiM)¢ A@Eg;@smgc%m DAyl —Takg® D@s.anal yze the cost situation of
each part nunber.” Conpute NCM Using Part Nunber as reference, retrieve the
NCM quantity, Kgre %e@@f@ssREQT_Daily is the daily average GrossREQT from the
threshold day (LTM) onwards.
Set ETA repushoutl = 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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Average Monthly G ossREQT based on 3 nonths usage. Conpute the NCM as a
percentage of DOS ( NCMo) _ ( QITYNCM/ OH ) x 10l 7% The Quality report

wi thin the processed database 10 is as shown in Table 16. 111 1Part
Nunber 2Part Descri pti on3Vendor |1 ~4Ave Mhly G ossREQTSQuantity Per6Parent
Part 7Cat egor y8Excepti on9Creat e date ti nelOAverage Monthly NCM QTY11NCM %

based on Mont hgsfpare %6 LT bavetdy© (A 208 rdskRNQY mamper 14NCM Vendor

TABLE 16 Categorization Logic tegorize the exception events based on

sel ected cri te%ﬁce‘li i egfténn_pdge iQJ@th Ys TRORT %hanT@%C@{ eggg‘a_gg%ér?n _rul es,

hosted in the es and Logic Metadata unit 1 can be b nore than
one criteria.An f the.cost categorization is listed belowin

Tabl e 17.%@5’8?@@@@%‘??%&&38&8?% 3NCM as aless than 10% of Bet ween 10%
toMbre than 50% 112 Per cent age_of DOS ( DOS50% of DOSof D%NCI\/E& TABLE 17
Phase Two: AdaptPHQEXecA8g GroRERI_ M Helesdhehaerpnsst eanselthreshald: 51 event

categori zation. The session manager 3 will segregate the exceptions within
t he Qual i O Q&NorAgg (irossRIQBILTMr k- i n- Progress events. After that, the
action manager 4 uses the evaluated information to extract the appropriate

rul es and | ogi Cubmldts iigdieiduaD PO QTY einaghrbmslsgicddi brdat i(foml ck¥salaidateons The
obj ectives of the trigger logic are to detect significant non conform ng

mat eri al LG Ele i I I Exanpl es
_Haweguaatbﬁg e MeSa ey Jaguegég&g%tgﬁ% ansd tﬁl@gfoﬁgu&éugg yal Exanp

of the situational ecks are 1i1ste Chec nor e

Qual ity eygephhPns, record o the | ast .D_pont h ck, #2: |f re i s
custom zege)o&%??gﬁha‘?aé&&ht céﬁé%:tn? fca‘?%a’?arﬂéreg}r%éé % ug]m ﬁ%‘h af)en(g,eta%s? ev}("aorvendor
Check #4: If NCMois |less than 10% of DOS Check #5: |If NCM6is between 10%
and 50% of? W¥eck #6: If NCM%is nore than 50% of DOS Check #7: If

Predefi ned Corrective Action Fai ‘I ed Check #8: If Predefined Cor.r ective
Action Expir edRebalagee P (substapbially samei asnPull 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 ET Apullin 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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Once the action manager 4 has interpreted the evaluated results, specific
corrective actions will be activated. Interpretation logic is explained in
the Rul es and Logi c section above. The potential but not exhaustive
corrective actions are |isted below. Send Al ert Message to Vendor to
Repl ace Supply Send Enquiry to " Second Sourced' Vendor Escal ate Attention

at Vendor End Aastesin fhe uffinoPO! @TYf andessininud ke OFCQPYd2eND@RlchRtionh AVL
for Alternate Supply Add New Vendor to the AVL The session manager 3

SCreens anfkeHe Y fAsxtaNhaildbR! PGaQ:TYa%Heﬁnﬁxet feadraye &nPWﬁ‘é'l%&ﬁ' bregl@lioyed for

t he sane exception event he autotrigger nager etermnes if
automatic a of .exce Q shoplkd be d oyed for the
af fected Otnfm’rlﬁj% P L{Baé]ropugﬁ ﬁﬁ %ﬁ&gﬂg(ﬁge Hg)r?f ﬁ%ﬁéls{eﬁ‘g&decomnded
actions are published |n t he Deci sion Support 13 and, Execution 14 frames.

The user sel ectdeaindhe Rull, i daessager segregated by wndoysj igdicang-the dentvsd 1 r ane

14. For part on automatic managenent node, the autotrigger nanager 5
act i vat es QiiYpwhnl,33s Rlfapultiag,2i3cend the cepespanding Phlrefaemiconmbenager 3.
| mpli cation Eval uation on Action The inplication manager 6 will be

triggered to clefdeni Vendexgt IndeeryBaildapppl i ers replied or when actions
expired without a reply. Primary action affects supply quantity. Secondary

actions do not UL@:Y§PQ% Negdbet ﬁp?éféreh& wHWeréﬁﬁéinm Tar){d véktRr uSEH A&RuhOn
manager 6 only perforns (Absol ute AsSessment) checks on primary actions to

determ neEiS)f t he excepti on event had been resol ved or otherw se. The
Absol ut e Sessnent ascertains optimal availability of inventory (On Hand

Quantity) withi defln d tinme.w ndow, between a lower |jmt f zero
Gnit and a proddrARGHOUPHRIH) pener alert Testhee: Hodhe, FARAOEmpiReX.

manual | y or automatijcal |y nmanage arts are subject ed to t he sane Absol ute
Assessnentnespageihightight rﬁek%cmmga@u}a@x}toaf performng the check is to
aggregate the effects of al |l acknow edged or accepted primary actions from
suppl i ers. The RostExemy fal sate indBIR)Exghiaafger ences to supplier or action to
establish priority. Two typical exanples of Absolute Assessnent
met hodol ogi es ags kiticH rdqirkd iftbgridién WithFOBukiifss 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.
IfDOS > 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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and Wei ghted Acceptance (WA). O her prioritization nethodol ogi es may be
depl oyed to enable the Absol ute Assessnent check as follows. 1. First In
First Gut ( FIFO): Al acknow edged primary actions, regardl ess of whether
each action is 100% or partially accepted by supplier, are aggregated in a
FI FO manner to match the prevailing demand (G ossREQT). 2. Wi ghted

Acceptance ( Whpjg 'repﬁhingaﬁlhﬁt%ﬁ RAed 5 éviliaYin@ GkbRE Dr obSdlale B vtiién Whet her
each action is 100%or partially accepted by Supplier, are aggregated

accordi ng . yser defin { kal _ or T i Wi b b
comence i#’ga‘ﬁ% f&%rq%?@ﬂea(g‘tg?%gnhgp ﬁg\%sto %g%n%ggféeﬁﬁ%%éigoyéorﬁf lgﬁg twrll%gmexpi ry
time has |l apsed. 1n the event of simlar preference, the acceptance
criteria \kFEFdI"t“PFIS NEEL 8R4 U8 Y P Rechani sm Assessnent of Secondary
Actions Secondary actions are not subjected to the Absol ute Assessnent
check. Each sedétiegmpriapumber s rpiseped siitigves dlvepaerf@ QfYe ETA: Phhs to
pass the acceptance criteria. Assessnent is triggered by a response or by
t he expi r adfeeancesynvehdore I3} saplorAcseptiancenti B, dBOSn&thrgs DOSJEH aTBNns

bet ween t he acknow edged and requested QTY and ETA. Failing the acceptance

test will &obgardT LPQo NERttimY H M &5 N EGHItMEe ACE) Okt plb& St aG 35y Bs Fl ow
The resol uti on manager 8 perforns fhe tasks of sending acceptance nessage

to the ve . i t been sel ected and sending rejection
note to th%g%\{}%wg&g&%\ﬁ%ééem%%{i“ﬁrrglrtbgg%ljfgﬁtgst} has been term nated. For manually
controlled parts, the .user is expected to decide on the optjons, of  Hold,
Accept. or - Tor miERkPEtHh @9es (ad 0B PHERLPE hE ha RArebb RGN APPSR fblns.  The
115 HOLD deci si on _or any unsel ected actions will not invoke any action
from t he rfeserassREQT e gHre moxy teblequesentsdhe brepsREQie{dbe diffsrent Hareph e

aut ocl ose manager 7 utilizes results fromthe Absolute Assessnent to

deci de. ThartaUf ncdas@raanigle, dérixe theqirexynGrassREQMtata.are used to ful fill

t he Absol ute Assessnent. All ot her acknow edged actions that result in " out

of bound' net G(S‘/cﬁhfblﬁktidﬂ6ﬂPrh9ﬁcs‘Grd@§Rte@l!iiPédib’iﬁeﬂPaf£ﬂ@drerm nation include all
out st andi ng secondary actions. After the corrective actions have been

sel ected , I nfqngRtdiORe REOEAL Pigert? Bill®f 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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accepted action are either uploaded to the ERP systemor 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. Uni que Action

Modul es Send Alert Message to Vendor to Replace Supply Using Part Nunber
and NCM as reference, retrieve the NCM vendor's user account | D, NCM
vendor's user dising thedortamantsr, tCMveRN, thé bistlited Padrenb parbnosdBis@hdgh@nt i ty
for a predefined nunber of days (the scan period). Calcul ate ETArepl ace and

OTYr epl acggfdsdiaM aRGOMsERIPRY kehi TY Calculate the OH QTY for the
entire pr edefiﬂr§ed dr%ﬁ?rlbg??of daysﬁas f@m%g\?fs: OH QTY date 1 = OH QTIY dateO -

G 0ossREQT dat el . Y. d n.th Y d N s | n the
pur chase reor del}etgig))‘lgn?:[ hes e'iﬁ réiskrEedfbgg)é}; agn{gﬁg%ar{ eqiog? ortlg%t h%’%r%%ér%?%er
point is brea where Set QTYre place = NCM QTIY. Cal cul ate, ETArepl ace
and Qrvyr epﬂt’ré? (gTWM%ﬁNOT bé‘?ﬁ‘ogé%&?edﬂ?er orffdsy By 1eultipksifiecuitBs e t he
OH QrY for the entire predefined nunber of days using the equation: OH QTY
date 1 = GHOSSREQhpregy by theo¥¥ REIQT datel + PO QTY date 1 Rej ect QTY Wen
the OH QTY date N is |ess than the purchase reorder point, set ETAre | ace
as the date befAggegdte the-denoeralized NGrossR QP Earoke drorbeturtghyrman pdae dils Rej ect
QIY Send Response Alert Message to Vendor Using part nunber and vendor )D

as ref er encadtimet (AgVErolSREQTph%RI A2seRy il 1¢ddimégndor user emmil addresses,
docunent type ( PO TO RFQ an etc. ), the correspondi ng docunent m and

the sent and ac edged. ty sagl(?nl' {ng the
sent and acknov'\ﬁﬂr(g(gj)pgel tﬂ%mﬁﬁgﬁg&@%r%%ﬂ% ?‘a @gzﬂlgz&ggﬁgmn : (}—flls%lLI i ght
Leadti me Exceptipns i n nu as _referenc retrieve part
doscr i pri GAsoce e Br R ERTanit RBber Aoy SIS T m0 ETa Dor ta LT
results.

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 cutrent 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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Generate a systemnotification nessage to the user indicating the conputed
Delta Leadtine, part nunber, part description, Vendor, PO docunent Nunber
and PO line that causes the Delta exception. Benchmark Leadtine Using Part
Nunber as reference, retrieve all the qualified Vendor )Ds, the

correspondi ng account )D and email information, currency and Unit prices of
each Vendor, tHa reoersesioncliop@al exdet, istaetisg Gotrheurvenn GrossRBQPD s¢leaes bsk i ndex
if available. 117 Benchmark the Leadtine of different vendors and publi sh

t'he resul tplﬁri} c’o%uwm%rdelt'i_(lff _&H@ﬁ%r&@%@%ﬁnedfa?&%%ﬂg G}OWWR. of
ead-ti nme

| ead-ti nme conponent to facilitate inprovenent. The "Send L

Reducti on ! 1 | oyl ' @(gf | e I ng Part
Nunber as &%@gﬁagl{r%‘g?géle?dr}fdggggﬁ %gésqugﬁcb irt;erg£ en Opﬂﬁ%@%éa%l %e‘gf‘c“(l)y? Foé@ll ndi ng
account I D, gcurrenc unit. prices and Leadii of . each Vendqor and the

o eder i nederEtiies Hatdoutealy bibep rtEEaga o vurker oo SCLRAPEY. PBRRICHTTe
reduction request. The targeted |eadtinme can be conputed based on the
benchmar k qelogifped: dgnoredbaieanputytionrif there were npanaieliing gaeitiucket| eadt i ne usi ng
reduction percentage per period. This nodule is triggered by a change in

t he extracted €ERiegxaalpladilai@ses rollieslzadsias WwindowudSreecks. [Tihe dedteching event
such as expiry of action. The first and second phase conputations and | ogic

wi 1 be ditgfssa6etsSRPEradsRBOT fiRsdbdatRPRbd Avs Nal hdRsedk@and havel

managenent goals into unit |level performance target to facilitate result
measur ene , | ﬁ&ﬂ$¥ Y ShS X ting:
by producPfﬁ%ggggﬁﬁﬁgﬂggﬁgﬁ#igngﬁ%%epo ?ﬁgﬁﬁgggngﬁghé?%fl%ﬂgbﬂgﬁgéenent
user utilize IS dul e to determ.ne.th ccess right .and except.i on
anagenent e e F6. B TpRG e TR R SERE e XiBrE 8L e R e o
For Managerjal Goal setting, the follow ng inputs are, provided from
respect i vePfdgleateovepatimoduckst of weelsa fariths foregong calculaiogeasjliabiity, 1 g

week N-2 | Week N-1 | Week week N+ 1 | Week N+ 2
Period N release i ’
Period N-1
release
Period N-2 | 100
release

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 =

Zero.
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Inventory turn ( default is 24 turns =10 DOS ) Inventory holding in dollar
( no default setting ) Inventory liability in dollar ( no default setting )
Response tine Target response time or expiry datetinme ( default 72 hours )
Target leadtinme ( default is 60 days = 8 weeks ) Target |eadtinme reduction
% per quarter ( no default setting ) Cost Target cost ( no default setting

) Target cost Fegtsrhinon pets)ahe Hakdlifydias (o BocAdafl@ud forsbiy d3sbciate®parbnt
Percentage of rejeéct ( no default setting ) Incident of reject or quality

rssue ( ngmqigf ault setting ) Session Conditions to activate new session
Conditions to NOT activate new session Refers to Session Agent for default

settings Exceptd on Tri r r.eshol At i efault is zero ) Datetine
( default is -LZr‘39 rJ Stﬁﬁ%?‘@“&%ﬁa"?@ 1%’1?1§M|C§°¥‘fpé‘t"3‘é’flo ) Cost Reduction % per
period ( defauly; is.zero to +infinity ) Leadtine Reduction % per quarter (
default is zer IPQS#morwh@M(ec&-ﬁéQ,%éryea;rﬁwaﬁ,%\ﬁnﬁﬁaia&&emflﬁ@fa It is
zero ) Enpowernent and Designation 119 Access Ri ght Custom zation on

Cat egori zat i onIfCIR@®nisz kess athaw 240y i there ryse atargein QhdQbc depveth dwnbylagr oduct
group Escal ation trigger Information retrivable by Managenent Agent Factory

revenue AQuossRESPOfRSRse dast and Quality reports Exception reports
Hi storical archives Functions / Conputations The managenent nodul e hel ps

the purchasi ng TR AgGHit @ VIR OB QBNHA indpopeky.or mance of the
depart ment dynam callyl.}t The rranag%?nfstgg‘b%nt‘o ﬁreg}trmte and support

cone tent et oI By CHPRAL R PR
TS e et A +"ARE GlossKBQT parert A proxy titl Teadimme § ¢ Witorical” ™ P2
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.

86



performances’ during non-neasurenent period. The nmanagenent nodul e anal yzes
and presents information from various perspectives such as individual or
aggregat ed product line, buyer, part group or part in a real tinme manner.
The agent al so enabl es the manager to selectively vary the access and
custom zation right of buyers. The manager is able to enpower the

experi ence buyéfle tAdlocatiom % heardPAAM,Cut isl derdsed] REosdibesd theasllocaten t o

gui de the inexperience buyers. The key sub-nodul es within the nanagenent
dgent are fpgfeissed bel ow. Managerial CGoal Setting 120 The nanageri al
goal setting is one of the key function of the Managenent Agent. The

manageri al usery,,| . I r LI r{or e s in
all of the cor eJugtgfé%?é ?rlgéﬁlt}gg 3@(%#%&/?%%@%%%%& (rir)lg%g'ufr'ge)'henﬁ{]l %oq‘h%‘ol ow
inventory and Jiability DOS : There are a few | evels of DOS neasurenent

| ndi vi dual®PBEinber " | evel Aggregate part group |evel Aggregate
controller (buyer) |evel Aggregate parent product |evel Aggregate

pur chasi ng sectApperiensd) ébllllféiﬁ?abfe Hippdity) (appliedblngeple gt evaireoduct) 15 ne
(business unit) |level Al aggregated DOS conputations Conpute the target
i nvent ory Aygpodiiorgdi Total dlidtalityf-ofusfishly Lipbilitynunber = target DOS x sunmREQT
(average nonthly requirenment ) x std cost Conpute the On hand | nventory

hol di ng i n dol | ggpdréncdaEffe@etLimpiiiBes Apporicne@t ThtaOsdbil Fsr EMYakggat e X

| evel Where X represent part group, controller, parent product, purchasing

Sort Lo, oo of A TITHL PR B Rl kPUERY g 10 0o 1
ol o 11 6o | gt (A0 AR e X, Level” D = (G T b ai
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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121 I nventory turn = sale or factory revenue $/ OH i nventory hol di ng$ (
e.g., an inventory turn of 12 neans that the on hand inventory holding is
approxi mately one nonth worth ) Assuming that there are 20 work days in a
turn means a DOS of 20 = 1 nonth. On Hand Inventory holding in

nont h, 12
doll ar OH

CH i nvent oGYosSREQTMF AINBOVY Ipatts bR prstiousB released (BioksREQ D plih@abls @hted bY

Inv Holding $ for every part = OH QTYx std cost Cunul ate all the

part group, controller, parent product etc. . . Liability in dollar

p. " cor parent product efc. . . Liability
o+ et obhRE IRt il il BOMPRI? 5 LY 21T Open PO a1y X Sa

cost Cunul

te t | iability i | | defined by th ... by. t
ar oup, —cont ol | She msEpishis Srssde dersie Tin B 838 A8 brbneantisen gl Bte

ters

are manual

i ndi cat or steqrREEpSHskeyongrdeqd-timen ey an \EGhcguditipnspih g fqqpirementeheyiond

|y updated by the user. There are_two primary neasuring

For

datetinme for actions Leadtine Target |eadtine : Leadtine reduction goal

proj ect ed tead-gimte. fbe fpetiondviblethemthvioke fulpcaraputytidnal methodeor portid updatehs )

The act ual

| eadtime is retrieved fromthe ERP Cost 122 The target

or

par amet er sdépefding ou lvaetittr therd¥n@ aa ¢ kxioti LRBEITE i the Endwfi Lafe|(Madpdatied by the
user. Target cost or reduction percentage per period The actual cost

retrieved

from Whe Ry GRAbA U JirtifOhHddh" &3 NEOMMON 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 §222, 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
reff#, 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 neasuring indicators are nmanually determ ned and i nput by the user

Tol erance, Quantity, Datetinme, Cost, |Index or percentage Categorization
band For each agent the managerial user has the ability to custom ze the
three areas: Nunber of category, Define range within each category, Define
val ue Enpower ment and Desi; a~n tion The enpowernent function extend

per manent ri ghtGheck the 3&aE tabld (thl_pih Wbs Zbrdshioldp &r d4 o, Tasl kidbilstyand
acceptance |l ogic. The Designation function extends only tenporary rights.

There wi || ; ' [ i ' ' ry
T TP A R e N
Default f T- ndi vi dual buyer is to view information by part and by
controller. "Access right to view by parent product is extended only to the
| ead buyer responsible for that particular product. Access right to view by
Product |ine orf'os@RONgAng sopdhipm Witk qrawthout fesards dn thedgds tables 8&@ea i on on
Categori zation Once the the access right has been assigned, the buyer wll
be abl e t dulicomputatiemandrefiesh thetdat in Mk tabdé exeay Bgor y, defi ne the range

wi thin each category and define the categorization criteria. 123

Cust omi zati on ortahiEQJe tordditlorawitt pécondeintilie Madid tible, @etdeade h padidblipdagn to the
ability to change the categorization, the user with the appropriate access
rights is ghheMapk Fdabrdl! IF98 01! QRdRRDNANhJUR RecBFR SR HA WG fableS hdthRrate It PUL S
Perf ormance Measurenment DOS vs Target ( unit or %- Y axis ) Inventory
Turns ( Umi.fy .= .S ) Inventory Holding in Dollar ( Aggregate CH $ - Y
axi s) PO @gﬁ?#%l@é%& - Y axis ) Projected Obsolescence ( $ - Y axis )

Exception events (.incident_- Y axis nresgl ved and resol ved Exception
event by vendorfsu(n%%‘BPIWP%%@‘-COW‘&%%&)IBJ‘PHP% ¥ ion ana~sis ( di ssects from

different an Igl,__es using X-axis ) . | ) )
he 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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Anal yze by single or nmultiple product |ines over tinme Analyze by single or
mul tiple product over tine Analyze by single or nultiple buyer over tine
Anal yze current performance ( instant ) by nultiple product Iine ( x axis =
product lines ) Analyze current performance ( instant ) by multiple
products ( X axis = products ) Analyze current performance ( instant ) by
buyer ( x axi s I£TbtayEiabjlityeuateyiv € GrogsREQTouaedtato 1A tieen(set aateanProjgctdy vendor
( only applicable for unresolved/resol ved exception event ) Business Rule

C assi fi cahisRScehed POcdhentf=0d | owi ng business rule classification
illustrated in Table 18 was used as foundation concepts in the design

process the Rul i N f e | 1,0
illustrate the Igltﬁregegg lteal%g‘fi Fgg‘tﬁéﬁé%gntéqﬁen%%[rg{rirte}{rﬁp 3@%?%&%? %glsgangﬁ)glglsl%q‘l cation
specificatjon .in.the stem of th esent invention., The rul es r

refer enced{‘ff ?‘b‘ Vﬁﬂgif}?i‘iﬁgatm @sthﬂp‘gﬁsgféﬁc,enﬁaf‘??gﬁé @8%‘? kigpility %B‘bﬁ’,‘ceg%ff)t er 2:
Busi ness Rul e Concepts, page 34. 12S  TABLE 18 Busi ness Rule ]

d assi fi caequirement npttp depdimguthnestenrhrsedatpeied new P Aivaseird-selidatd i niti on
of Business Rule C assificati onExanpl esTermA noun or noun phrase wth

anThi s enchempadde dauntle new PO(k).’asProcurement 1 Q | par anet er sagreed upon
definition Concept, object class, entityTypically defined as operant in

i ndi cator Propeftyal UpRILRI Procedt tdridusiBb@pagief i nitions e. g. days of supply
(dos), Values and value setsvariance between Purchase Order andForecast

(detta_pov o). aleslnflphalouBor ANt ShBbuighar ifal FoRIRibitga agonect s

Entity-to-entity{ter

preposi { | ot e b BRE TS B Lol IR aptiforka b Rinkie Sl Yrd SRl | Put e
observatignsrel ati onshj ps<i ndi_cator Setl >...</indi cat or Set 1><i ndi cat or Set 2>.

</ i ndi éA88rGRparenig. initiphi and the swprent o ppposiioned n (gossRERT] CressREQT

entity-to-entityrelationship is between a variety ofindicator sets to
term . An pavesbA:cuhvenitdarries the attributes matching theseindi cator sets can
be tagged as ternml, andhence triggering an initiation of abusiness event,

message or ot heTheawkdeni dppoiinga iGro%REQTS(GrassREQT pafehe: Curddnd) ie derived
t hat expresses an unconditional ci rcunstances that nust betrue or not true

o Y AAS A SREDUR Atk U A st o1
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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TABLE 18 conditions and upon findi nggroupi ngs gives the rule
set<indicatorSetl>...</indicatorSetl>themtrue, initiates

anot her ~chonal ities of the systenxk~~catrSet2>... </indicatorSet2>busi ness
event, nmessage orthe ability to have propertiesother activityln this
exanple, the first indicator set issuch asdeemto have order priority over
the Priority sererdvethd apporticaed Iaftlal Pidjétted Obsdldsoglice APOrpaketitA oinitiul)ps

i ndi cator set would have a | ogical AND{ AND/ OR/ Excl usivities)

definition. @W&ﬁféh@”ﬁl&%Fg&ﬁ&ﬁ@%ﬁh&ﬁe'?}ﬂw@d TH8soeb&ncee PO paantA:_
functionalitiesln conbinatton, the type and operandprovides an algorithm
forprovides. for Bopl ean,eval uati,on ri bute of the indicator tag

definiti on%uﬁepf)v_iBﬁ ae'{?lﬂéhcéw& Dégg-fta(t}g ptaéepgfg‘rcu%%lﬁput ati onal
outconesfacilitate this functionality.where such algorithns maywhere the
al gorithns coul HalgplateddmpPewnag Pé’f‘?égﬁﬁh’g’émiial ue, rangeinclude sum

di f ference, span conparison (_, ~, >, <, > and even custom cl asses. product,
quot i ent, countDzraw Domat iselehinedad thedimbdity atiribuied taranenid being eenspeeén
conpl ex fornul ae. 128 a Ed Na~ DN BUSINESS RULE MODULES The

fol | ow ng igesthied garddPPartsll es i tens govern the general execution of the

i nvention: Wrkdays per nonth in days Target DOS in days Cunul ated forecast

month in month dyEBek Ofhe™Rhkee! 96LET 1R¥RIRISTILN r&saﬂtelk%%h @i wi.ndow
effective period 1 h nunber of days Push Qut safety days Push Qut frozen

W ndow in r Pull in w ndow effective period in nunber of days
Pull in saggg-g’%gl&?so-@@ f‘l&yrn%‘tbuffer i n days Shi pping Notice w ndow for
effective period in nunber of days,Pull jn safet gin in increnent

per cent age ver s&%mP'étP £ é@‘ﬁ‘épérﬁ " pytigh ﬁa@@i&%ﬁ@%ﬁ@sm Gt ?)n‘d s
Backup Pul| in safety margin in increment percentage versus target Trigger
def i ni ti oningial r Thpementfeinittld as automatic or manual O osure definition
attribute defined as automatic or nmanual using First In First Qut (FIFO or
Wi ght ed Aver ag€ofnjéie thAetOther Parkwts carrentl Befalc Libhdity (Eheotbherk codfrerithe: Bt i on
rule is built on a hierarchical frame as illustrated bel ow. Category ID

| ndi cat or &gfent OTLp@EMAOKChASItl On Action Tree Action Cycle 1D Action 1D and
Nane | ndicator Set for Action The Indicator Set for categorization is used

to differentiat e?{ﬂlptgﬁv%g Oﬁh&atﬁ%ﬁé’e%gg{cgﬁéc‘iﬂ%é T ThamAet !f'fag‘“?;% ee

| evel allow for er segregation of gory. The Action Cy

act i on' 1D Gk Rledt B BRI el R TR el FeARE U o e 1

I ndi cator Set_for action defines the and/or |ogic that decide which action
nodul e to Prlfnﬁger. The entire hierarchical framework is replicated for

ot her exception conditions such as shortage or severe shortage. Each
col | ecti on of AEpmpnte1Qther 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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Tree can be custom zed for specific cormmodity type to capture variations
for different coomodity or situation. An exanple of an inplenentation of a
conputer programto operate the nufti-cycles action rules and logic is
illustrated bel ow. <category id="2" dscp="excess"> </action> <action

i d="20" nanme="PushQut"> <indi cat or Set > <i ndi cator type="val ue"

operant | " del t a-pigy,fsét ProfetedrObsolcesance Mitdne="PO/parcht:ifitiaRL DiraW MBGA" ' ange”
oper ant| ="dos" hi gh="80" | ow="20"/> <indicator type="cl ass"

operant| ="com Yﬂf@g{}@%dgiﬁegpnﬁé’%ﬁ?ﬂ%iﬁﬁiﬂﬂwﬂ Dos" ans="fal se"> <param

nane="dos_coun in > <i ndi cat or Set > <i ndi cat or

type="val ue" opgrantl| =, ext ende st.". .oper and="qore' val ue=,5000"/ >

<i ndi cator typeSotEHyhe, ?agnﬁpga?dhgblﬁ 'rgﬁ"g" %Hgﬂl g)\ﬂg'e%@‘&l/ Obsoleseenss; or
type--"class" operant|="comvientity.ipa.lib.indicator.NextDgs"

ans="f al sdUrossBHQRE Mkl RO @pd2apenths twlyeheysr papod s sherien: dre>Current On
</indicatorSet> </action> <action id="22" nanme="Request ToCancel O der">

<i ndi cat ori$stdandithel CouatatrOpenpd PO/QTHe" operant | ="del t a~ovfc" operand="1ess"
val ue="0"/> <indi cator type="val ue" operantl|l ="dos" operand="nore"

val ue="80"/> <iosltglateorothlylR@ity ATUSIrredpE: OH Qty d0GentOPALRNOFe @0 Qty

val ue="9999"/> </indi cat or Set > <i ndi cat or Set > <i ndi cator type="val ue"
operant| =" ']Elt operand--"nore" val ue="120"/> <indi cator type="val ue"
operant| ="dos"” operand="not" val ue="9999"/> </indi cator Set> </acti on>

< > < F'2"> < i id=' 1" = =" ent.| ">
<{ ﬁéﬂ::t or ggf |>eg%\lg@ﬁ%ac[ugﬁgﬁxio%&e@@sgie cerlllacg?POcuEr?e% 2 tI%éltl thg&th&yogdl'rpe\rll?ndor
operantl ="comyjientity.ipa.lib.indicator.AcceptanceCancel Order"
ans="f al se""’)‘gﬂ_é,RiCHHP@é?g@e{tge@fﬁ’dﬁé%‘bﬁ%”‘ég rf%EQFEWH’éI'i“cIélSor type="cl ass"
operant|="comvientity.ipa.lib.indicator.AcceptancePushout” ans="false"/>
</ i ndi cat or Set >Setichteridiifectze Liabilityi=dhe tywar ppdL arrgnts 'or Justifiable liability
operantl ="comvientity.ipa.lib.indicator.AcceptanceStopActivities"

ans="f al sefhitial </ i ndi cat or Set > <i ndi cat or Set > <i ndi cator type="cl ass"
operantl ="comvientity.ipa.lib.indicator.AcceptancePul | | nDos30"

ans="fal se"/> <iiis{m:bE%P%u?@%e?oﬁ,/Efﬁdsﬁ’x‘éi{eﬁbﬁ)b?'ﬁ?eﬁ?}(ﬁ| e id="3"> <action
i d="28" nane="Reactivate Pushout"> <indi Cat of Set > <i ndi cator type="cl ass"

operant| ="com v I Ra kb, b 0ok Accept anceCancel Or der™
W%é}}%ﬁ%’gr é‘? i;?aéj}(gﬁn(iﬁéa%rs

ans="fal se"/> < I on> <action id="2"

BTG S R e e ) e

ans="fal SeI:I"L/al’Tagéé ihq eix(,: aItn%nSth:[y>m< eg,c tIrild?lrs]t?y <g/rgv)s//t(::h| %?ojécct%%l, eSpio%i =M§rkzt 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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<action id=" 1" nane="Escal ateAttenti onToVendor"> <i ndi cat or Set > <i ndi cat or
type="cl ass" operantl="comvientity.ipa.lib.indicator.AcceptancePushout"”
ans="fal se"/> </indicatorSet> <indicatorS et> type="cl ass" <indi cator
operantl ="comvientity.ipa.lib.indicator.AcceptanceStopActivities"”

ans="fal se"/> </indicatorSet> <indicatorS et> type="cl ass" <indi cator

oper ant | =" com vigiBtlist ¥s loRajllubtbative dasd biher %ﬁcﬁi@tﬁg}?%&%ﬂvlmw one of
ans="fal se"/> </indi catorSet> <indicatorSet> <indicator

t'ype="cl assq0Rer ab k=i vientity.ipa.lib.indicator.AcceptanceReactivate
Pushout " aﬁggﬁ'%@gh}@g%\% </indicatorS et> </action> </cycl e>

</ actionTree> t aha ecifications for the ERP raw database 9 on supply
and denand are%?ge?%&%ﬁgfmpm&éﬁ?, this disclosure is not intended to
be limting. Information on the fields and descriptions of various_ tables
in the present kit Bisapotentigl Gpg\Reguatigepashnumbeiesaadidatepén fdescerdinggrder st of
tables is not intended to be exclusive, and other tables and fields as

woul d be eofunagnitudeirbverage MonthlylPmahaseskiti(AME). t he art may be used.

Dat abase Specifications for ERP raw database on supply & demand Part

I nf or mati on SpeRedonGrm Piriee Veith ¥8nddpout t he indi vidual parts extracted from
ERP is listed below. The left colum is the field, and the right colum is
t he descriptio i ISPt i i L L r the
part Part DescrVare SR ahdeddty Sp) @cfirentd HAUR HBEbigr sElou
identifier . the part's.controller anjit Nu arts ing held
St andar d S'?v ﬁ#f “8 Ti ?fgalbflwrﬁ%seﬁacfufw%hdi? u1¥151 ﬁggﬁ? ’d@bt &f hyr )’1%? vendor
Parent Product 1D Unique identifier far, parent product Parent Product Dscp
Descri pt i ofPrEsepensingdacamentihansdthe B ricey Per Nunber of parts used in
parent Leadtime Lead-tinme for this part Business Rati oPercentage of

busi ness of t hi Erepterthe trecamfismatidromassege tistinghths Undhpiaee foomy the drangdgtioency

| nvoi ce Information Specific informati on about the part's invoice extracted
from ERP i docuireheshdathé BRP dyRlemnvoi ce' s uni que identifier Quantity Nunber of
parts that is delivered Price Price of a part 133

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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Ti mestanp Ti mestanp Currency Currency bel ow. Purchase Order Information
Specific informati on about the purchase order for a part extracted from ERP
is listed 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 Estinmated tine of arrival for the purchase order Unit Price PO
Unit price of pHpdatdithesompptedi tacget pmiseChior diffeyenCiperiedcin fher EosasTable.

I nformation Specific information about the forecast of a part supplied by a

vendor is PitslishehdiafematibPilibe Cost Retitivh Tablef or a part Quantity Forecast
Forecast's quantity ETA For ecast Forecast's estimated tinme of arnval Vendor

I D Uni que i dentpﬁm%h R re§u1YselB OHERLeeFOr Quotation Information Specific
i nformation about t equest otation is listed below. |ID Unique

identifier for &&gﬂ% By .Prici ng mschanl smTinme-stanp Tinme-stanp Price Unit
price for part ‘§ ntlty for part Ti mestanp Ti nmestanp Currency
Currency Change. Order Information Specific informtion about the
change order folsiggplart Nasbep @s éﬁfe’r‘er“é‘?n IEFrEP‘el%I thesquadifisd | Vepdor Benthgue
identifier for change order Part 1D Unique identifier for part PO ID Uni que
i denti f i ercdraspendinghaseovot dBr aRDemmafeinfiynftiooh Ssgentydend | Umie proes @@tLi ne No
Change order line no. Quantity CO Nunmber of ordered parts Eta COEsti mated
time of arcorpdspeid whewoh &/ epdeieID bid theRrender édmhpdsite rigk ligdexaf apsilable] ITiESt anp
Ti mestanp Currency Currency Bill of Material Information Engi neeri ng BOM

descripti ogua@lfﬁeg%n&;rg)g&cab o6l BilipRerbfg. component s extracted from ERP is
| i sted bel Ow. Parent Part PD Uni que identifier of Parent Part Description

Description of ﬁgﬁ %ﬂ{aﬂ? tUgﬁrI%ncjel% @ft‘ gt kf&d&é g.({uf éuﬁ shatilc:—lf @gﬁlit t%' t%%ed

parts Part Descrip tion scrl ion o assocl parts tlty Per

Quantity p unj t of arent. r duct |rresta sta Sh|
Noti ce Inf ‘FX‘?&t&B’ﬁ‘p‘éfﬁe@qu Craghf Y RESD a%sgom atmﬁ gﬁ?’ﬁ@ t(?rc “frﬁr

part extracted fromEItP is |isted bel ow
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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I D 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.
Carner Carrier Name Quantity Shipped quantity of the part 135 Dat e Date
of departure Tinmestanp Tine stanp Non- Conformance Materials Information
Specific information about the non-conformance materials (NCM for a part
extracted fromEfiite | tlet edotakl osvailhlilyl | Dnbliiogted | pandhaté erdalfara =

non- conf or mance docunent Part |ID Unique identifier of a part Part

Descri pti ofgderotsli PirfsOAlIQfAgG: Fafal Pv§idntyr Non- conf or mance quantity

Dat abase Specifications for ERP processed database on synthesized raw data
AGCS Agent Procegs§ i: P j j act ed

El ZP raw dat abase glﬁgﬂg atgfalrlrg%élgi len@%ﬁgc%ﬁ%ﬂ)sd{%gé E@;drg{g)rt%%?%%{:}gmﬁg%éx (KPI)
is listed belo I i I ifier for Part KPls Key Performance
| ndexes e.g. %5@‘@65&%%@%&5& ta PO Vs Forecast Quantity Cost
Agent Processed I nformation Processed i nformation fromthe extracted El ZP
raw dat abase anbhig 3ctigR requirgs HntegraligntWile aKBysipess fterBusiecss i(BdBX rorpl-) | s
|isted below. Part ID Unique identifier for Part KPIs Key Performance

| ndexes 13Without the connkatigeto RetB2R,itbardoRatendationSvifide\fmibliskedtoitheuser

di fference between PO and I nvoi ce Response Agent Processed I nformation

Pr ocessed inth®adrivn Rmilfdcfddnt he extracted ERP raw dat abase and a |ist of

non- exhaustive key performance index (KPI~ is listed below. Part ID Unique
identifier for Hant SRl & Beg f s) A&l rdriev I ALl e
Leadti ne di ffergncg bet vv}alggo\éi)laann\gérnagnactdja - Lgh(rzltll’l?r‘{ee @r%i Iézgt Ilnﬁgleé 'Rati o

Quality Ag§1?etcit11:<‘:raagr?ssasn% hé Q\f/e%g%ar%(in%ﬂly 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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Processed information fromthe extracted ERP raw database and a |ist of
non- exhausti ve key performance index (KPlI) is listed below Part |ID Unique
identifier for Part KPls Key Performance |Indexes e.g. - NCM % Quantity
based on days of supply - NCM Quantity Average nonthly non-conformance
material s quantity Managenent Agent Processed |Information Processed

i nf or mat i ariggeronahdper eXt Adet etbpERPI 7, atie datishamedwlesl ate ldctivated, and the

non- exhausti ve key performance i ndex (KPn 137 Part | DUni que identifier

fox Part KBh3ctkRY adtRhb UrdMleh &sn&'&(ﬁ@ecﬁa@ove be‘\éﬁ‘éﬁn bhms% r\Va)thd' ng in

dollars - PO Liability Liability of purchase or der abase Specifications
for ERP e n e t| VAR AOS A ent Exception
Fvent 1 nf oPGieBne R dmeRiBHRISs A8 fbaf3 #5?5’1%‘3? Hinfd Pgidth %
exception ev is |listed beI B7 Un| que identifier for exceptl on event
Part | D | dB&h Bﬁlfeéira tistRp éﬂlﬁ% g0 mtsm SPERQ @B rilGrt Messageis S0k tadlts ¥nder i gger ed
Action Description Description for the action triggered Vendor ID

| dent i f i er(efgarindipatingemdate réxponsel orabimismstcicoand ©gnesting yac@un aedioy raplgnt i ty
User Quantity recomrended by user ETA User Estimated tine of arnval

r ecomrendeSiefsySsesS 3Bt ipesfoedl simbBR@lebaslyquantity ETA Reply Replied
estimated tine of arrival Message Message of the triggered action Remark

Remar k cont ai negl sleP ssite, &gﬂo@ag@mﬂala@tab&paﬁee%lém@& pReaed Mte%mb
| nformation 138 nf or'mati on about oyed actl Vllgl es tri gger ed

exception . [ LD event
Part ID I dﬁflﬂ{;l HEF& Vﬂeﬁ%ﬁ?ﬁé iX\‘ieP aRc%J%hP%Z’% | er %S%d Kﬁé | on gl’l ggered
Action Description t|o t he ntri ed Vend

ent 1 1 ororPEPOpH e Ao P St iR 200 0F SeatATee o RhrTeibaeR (e
recommended by user ETA User Estimated tine of arrival recommended by user
Quantity Regarg iRapdatediordelstedtip 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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ETA Reply Replied estimated time of arnval 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

guot ati on Response Agent Exception Event Information Information about

depl oyed activities triggered by exception events is listed below. |ID

Uni que i deirhé trigger fnoay eesckeinithe téyeening Rt 4dditdnati@ctiorfs) suchf ay am iperral Act i on
TI7 Identifier for the action triggered Action Description Description for

the acti onstd1atHiGe§Rndda step\@I808r drbhtlo&iFah ek &ptibR Fepobitat ¥2B &R 6 COSt
Ext ended Cost Currency Currency Quantity User &lantlty recommended by user

ETA User Esti ti of carLiVv e e e aptity |y

Repl i ed quant Fﬁ;qﬂ%&cgg%ﬁ f ngg%#si gézzfeas'%g@ 9 ?%est‘@ gnr %Egﬁ%‘“ﬁegﬁg"e
Message of the triﬁ%ger ed a(éé'g,gn Renmar k gm contained in the triggered
action Ti rASSIPIARSe BotLARTIEP ttheR alssten & IFSPORSFANIrAleIE LaggeRE PR adt i me
Target Target |eadtinme set by user Quality Agent Exception Event

| nf or mat i cite epiflisdnes distosed sel dirspssed éigreeter detail @Bover (eggestandSIAB) ellisapt i on
events is listed below. ID Unique identifier for exception event Part |ID

| dent i f i eranfappropripter dctibatis tiketh Bt dtefe 8829, isech doadditpea aewivenddrr toghendd, Act i on
Description Description for the action triggered Vendor ID Identifier for

the vendorsoGRsfo &vek@mete theGR1onE pESISH dSbUciRAL WithUAB toutréntUS&@idof ANl t Y

recommended by user 140 ETA User Estinmated tine of arrival recommended by

ed by user 140 !  arrival reconmendet
arrival ML SIRad SR MR bRl o A LR SO MITEEbAIT 0

the triggered acti on Ncm Non-conformance materials quantity Ncm %

Non- conf orai?ﬁ‘ﬁ%e materials ration based on daily/ nonthly usage The present
i nvention has various advantages. For exanple, but not by way of
limtation, théOysrabBrpcessdagiti on over come the above-noted probl ens and

di sadvant ages of the related art. Further, the present invention adapts to
di fferent situdklcoRespanst isotriggemidriyy prebangeeimethe 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

i Part Description

3 PO Number

4 PO line Number

5 PO Quantity

6 PO Expected Time of Arrival
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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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sessi on manager generates a first output and a second output. 3. The system
of claim2, said execution nodule conprising: an action nmanager that, in
response to said first output of said session nanager, receives said third
data and determ nes, in accordance with said plurality of procurenent

rules, said third data and said exception category, an action to be taken;
an aut o tiri gger3lmhnager Refadst Ferd@uotatiors@REQrtme sthngnd t hird tlypes of data,
activateg said action and generates said interactive output; |[an inplication

manager that depefni nes ARnéwRlgddRkF finfstaAp d action performred in response
to said exception| in accordance with a subset of said procurenent rules

t hat def imre—at—3heast—ong;tql I B rcto—sard—executi on
cat egory, and g3e3n{3rat esgg‘?%’i‘%“g%ﬁf‘}éi(ﬁﬁ?ﬁ’é’?%a@ of whet her said |nessage is
W t hin sgi-d—at—teast—one-tolerance band—an—auto—close—wmmnagar that

moni tors {sai d aét{on inztclél“’a‘t’]ieéﬁdtwg‘&edt"é’%bepti on and in acdordance with
said output _of said inplication manager, deternines whether g resolution
action iﬁ requidsed, andIwwiqelsROaeferwut® cl ose nessage; and a |resol ution
manager tihat recefves said auto cl ose nessage and i ndi cates Jne of : (a)
autonati ¢ managsment regRioidePOQTY(b) manual managenent resol ytion and (c)
automati ¢ managenent non-resol ution of said exception, whereijn said data
nodul e | g updatgd{in ac o) W th—sai d—automati T mamagenent resol ution
of said except ijgn and gg{og”%;gﬁﬁ%gn 143 manager i s reactivatled for

addi t i onal—precessing h%&ﬁ—%&kd—ﬁWWl ution or a
manual managenment non-resol uti on occurs."# "“The system of claim 3, wherein
sai d sessi on nanager receives an input fromsaid action library that

conpri ses an i d&8tq PredEwsnt £stageniza98 a corrective action, and identifies
said corrective action for storage in said data nodule. 5. The system of
claim 1, wher eiThesmiagorieaionsmanagap? ivsestharinputs fioat iherngenexga adput table tn
external source, and wherein said interactive output is transmtted to a
rel evant enblyky tiRN@sponsé Bithatidhiof @ac pa@ndmber. I Blé CuRgatiation anblysishee syst em
of claim1, wherein said at | east one of said indicators can be nodified

based 0N lechANeyiTAluaflof B BRIAL EPusligipod and at least one an

external fac .. e systemo alm1, erein if said exceptionis in

sai d exception Ige%h%isggs;?{:s%ﬁ&}da@?ﬁ one corrective action is taken

i mredi ately. 8. i m 1, wherein said plurality of indicators
can be reassessed R‘%ﬁed on a re]?f{)onse from sgi d fxternal entity. 9. The
system of cl ai mMS MRRRERMENILors thf IGPRANSIVERESS ALSUPRIERSs are applied in said
deci si on

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:

Evaluate Instantaneous Performance

Time Stamp Comparison
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support nodul e across a plurality of tinme periods to performsaid

eval uation. 10. The systemof claim9, wherein said tinme periods conprise
past, present and future tine periods. 11. The systemof claim1, wherein
sai d eval uation performed by said decision support nodul e has qualitative
and quantitative conponents. 144 12. The systemof claiml, said

i nteractive outhare, timentapiss ofgnackndwhkdgedmessagesa(TEAPY) Fdimerstenpgd, date nessage
activating an online auction directly in an external B2B portal and a

message | afReiluftibromiRiy/ the GMSatanp OF nfddsdpe asntpaid Tiagelapscler acthéwiibed i n an
Enterpri se Resource Planning (ERP) system 13. The system of claim 11,

wherein sai A nve € fototspeley :

hi st ori ca?ﬁégﬁ pgr()tftsje\@el %@gﬁﬁgﬁ% I er; %eggédngl%f(% égﬁ%p yeg%rrlﬁ%l?a%?%%fs; (c) a
result of an analysis of relative buyer power and seller power, and (d) an
anal ysis OFOBHE SP%tr ationshi p between individuals in at |east one of said
buyi ng organi zation and saiid selling qQrganization. 14. The systemof claim
1, wherein sai FpientsEpmparon;ihperforinsd &S lloWssed to categorize a
procurenment environnent, analyze relevant condifions and assign risk. 1 S
The system of dlheckniflackneivéedged Quantityds betyreen artblskanice HaKth efirdgyese ect i ng
said action by evaluating said indicators based on past, current and future
time peri q@agtitgl ysis. 16. The systemof claim 1, wherein said exception
conprises at |east one of excess supply, poor responses, inaccurate

pricing, shortag:Rif MR KISHETAY écﬁl@?oxd'id%a%’splaﬁr fHaglstaoptAl lure. 17. The

systemof claiml, wherein said corrective action is perforned one of

sequent al | y and, si gL ANCOUSIfeimbf: ol B AYSHES B TEAR] BAATLIRE Rl 2f ter

sai d request, sald agent contr sal d procuarenen
initializes sai t egorj zatjon ma and sai d sessi on manager., and
cal cul ated ¥} ln-eé e °tkg3k"g\4rapgm&“i treRedAsong C(’m%‘)l’,wgﬁ&m{‘-%
after said determ nation that said request is said exception, initializes
sai d action narfgliate ewdulsties perfoymenpd ist pastpraed 9a ifellaws dids eempytatiosn d
action manager indicates that no action corresponds to said exception. 19.
The syst emprofided ep-tn-dBe resiolis @ predefinkddtahe hocket, ahomhlyrmanmgeerly fiei wer sai d
KPIs to generate said categorization.
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)
Qutput
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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20. The systemof claim3, wherein said session manager nonitors said
request for rel evance and consi stency when said request is not of said new
type. 21. The systemof claim3, further conprising an action library that
sel ects said action based on requests fromsaid acti on manager and invokes
sai d sel ected action based on a request fromsaid auto trigger manager. 22.
The system of cTla mp8ts avhdheunit Pricd, POptime atang)y newsoRPr ETA, tlesi.ead-time
availability, responsiveness and quality. 23. The system of claim 3,

wher ei n s afréhn MSERE $5w dbitaBascAne 116 Baditirh€ Warlgac®sn We procéBaslatgeof a term
a fact, a mandatory constraint, an action enabler, a conputation and an

i nference, to p%r-gﬁzll;ggﬁ@l{g intelligent decision systemfor said system 24.

The system of ¢ ) erein said exception data conprises (a) extracted
raw data related to external. s ly chain informgtion, (b rocessed
versi on of sai Og?lgwtgilgegﬂeggtlwggggﬁlgax gfyfgﬁ{a X gﬁ&&@?’iﬂ}%’f ?Jc‘j‘ﬁ IJr%]a‘ffﬁiager, and
(c) exception data generated by sajd resolution manager. 25. The system of
claim1, furthekhiggipsmositegnden, amalgamates bk leybpme ambpricadenfacilifaie

resol ves supply problens; 146 a response agent that inproves flexibility
and suppl ysegfegatidracidorg tbadtinpd andadxpensivegpacts Stonatheriessethampnsntses pr oper
pricing of purchases and nmanages delivery of reduction obj ectives; a

quality agent t¢mi ugeirleRtIRs i@meedeﬁamﬁr&@érem MRSSRMPPAYsi¥h @i BatBgeCr i bed
| ower quality threshold has been reached; and a session agent that responds

to a resp alg ' k; S&th ol (KeTe oz al, d
except | on o Usb EpRALARR PR R P SR AR A eI AR et
correl ates~statj sti odat inth .a plural.ity of busimness rules to refine
sai d at Ieg%t ﬁdh%n\”ﬁgiloc}gtaﬁ&aiwﬁ CSSr%ng\éhﬂf{t%e %Orgeﬁalffge%??fﬁeéi%ney{f pti on.
26. The systemof claim3, wherein said action, conprises one of a primary
action thalFacgle’&isﬂgalé’Eﬁ ?‘{F'ﬁﬁéﬁ?th,neﬁ‘%@thr@&!@ndary action that does not
directly inpact supply quantity. 27. The systemof claim3, wherein said
action conpri sedctualegruailiargst hrad-tmes Comparisdn is psefbanethas fallpwschase of said
good in a business to business (B2B) portal. 28. The system of claim 3,
wherei n sai d i nbedaohe weayobd priken SntohéonninentstdnciougOmsr fapitingsg tiramsit
interface nmodule to deliver at |east one transactional output. 29. The

system of jehdtifle? @dmiQiative 164/1-Gmatank SAfdty MAA-tihé N et dcihl GetsAN tTaEEUIPr | Ses
a post B2B purchase request.
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 = TarL'T (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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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 Table 14.

Category 5 | Category 4 | Category 3

Category 2 | Category 1

Timeliness

of | within 3} 4to5days | within 3

4toSdays |6 or more
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entity. 39. The nethod of claim 31,
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appl yi ng sai d pPhaselTwe: Adapth@diExtcation across a plurality of tinme periods to
performsaid steps (b) and (c).

40. The met hod of cl ai m 31,

further

conpri sing: cat@gefiigNg a procurenment environnment in accordance with said
plurality of indicators, analyzing relevant conditions and aSS|gn|ng risk,
wherein said as 5 | £

eval uati ng sai dﬂ}% gg{l rgselblzgﬂgn%%ne?%gg# af rgfr:l%adr%{&azgﬁ?a%gl%% rré period
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Progress events.

extract the appropriate rules and logic to trigger corrective actions.

The

After that, the action manager 4 uses the evaluated information to

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 fo 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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sequentially and sinultaneously. 42. The nethod of claim 33, wherein after
sai d request, said agent controller |oads said procurenent rules,
initializes said categorization manager and said session manager, and
cal cul at es agent-specific key performance indicators (KPIs), and 150

after said determnation that said request is said exception, initializes

sai d acti dmnieiiste s in ahel ciseeofeAisaraned of Supglyof Tisaadioaxaemgepd perfosas d
action manager indicates that no action corresponds to said exception. 43.

The et ho%e&fcteﬁlaﬂﬂmoﬁ%’ eviliBkiBh 'Bn%%blgcaﬁ% %'e%%h@ﬂ THEP ﬂﬁ:@ssatfb%gs @%sal d

KPI's to generate said categorization t hod o clarm erein

ohen sai d "Ragae cofifRpk sPER af Foh e TR O ek s U ERIRRo T BosR ST

further co Hﬁsm el ecting sald action in an action library based on
requests f& ted pgfolionson manager, and invoking said selected action based
on a request fromsaid auto trigger nanager. 46. The nethod of claim 33,
wherei n sai d i riphdckafi:&her morerespoBsTsEptions aniredsird pysy the ishBnwontsess and
qual ity. 47. Théhevkt#bduotntcThUM 88TLANEexmeadssthe Maxirsiimess rul es are
classified baseChek #3: cugast TIoAN @fTIUMesxozeds tHealdfean a nmandat ory constrai nt,
an action enabl@ﬁecka#@@gpw'mrypn_Aem"[q@nbg’a&@eence to provide an
intelligent dectgdRnys\akRm TPUM 8} T‘LM&)@:@Eds"tﬁe EXpRy TRibslqof claim 33,
wherein said exggRki g Iﬁ@]‘)%&r’é }ga%rlg@gte by extracting raw data related to

PR 1 T e B
data. 49. The ﬁ/d’gsa "g%'_’a c%recraat;{?% /"c((c)tngfﬁ-rs lta %)rb g@é’l vi ng supply
probl ens in an %fﬁgg QA té%‘b di51 (e) inproving
flexibility an 'é% z}/IB?feé FrrgtiveHsion Expired by usi ng a response

In %

agent; (f) ensuep drlie Lead Eimegs aegbivechases and managing delivery of
reducti on objec® ilBPart sos$t Comgapdityn a qual ity agent, generating
an alert replenishes supply when a prescribed lower quality threshold has
been reached; a@orrective 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.
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(h) using a session agent, responding to a response frominteracting
parties based on said action when said exception is being processed by said
system wherein a self |earning agent correlates statistical data with a
plurality of business rules to refine said at | east one indicator in
accordance wth a change in said exception. 50. The nethod of claim 33,
wherei n said ad¥éxpa tripgger mansgep detentfiings {rautohiaticat thainal Mate af Exeptorsuppl y
guantity, and a secondary action that does not directly inpact supply

quantity. rﬁénag&ﬂ@nt@ﬁ%ﬁ@%e%pﬁ»&@d 18 ShehffatRApaithuRfefl action conprises
integrating at |east one of a"sale and a purchase of said good in a

busi ness to busine ( t ..Th thod of c¢laim 33.. further
conpri si ng chaflﬁnogl ﬁ%gt; gﬁ%a@% e@g%atglgégmou op({lﬁg;a tB gr%ﬁ%??ﬁlaeﬁd%%pqcflggﬁ i%h
interface |l e to deliver at | east one transactional_ output. 53. The

met hod of @Bﬁ?ﬁﬁﬁs&thﬁﬁs@@% suRat Lhped a’quBHO%ﬁErf%@ansS Thepsghsdedthandai d
external source is an Enterprise Resource Planning (ERP) system 54. A
conput er pebatenheqsrestivie actions viarthe Exeaptian demsultde rActiyatpe equtates tasending
conprising software instructions for enabling the conputer to perform

pr edet er maotioh ap@EAMages anie uspdiRPEussr nigbdahbe nedi um bearing the
software instructions, the predeterm ned operations conprising the steps o

152 (a) eval yakipagl cihfoh i RahaRBRhRbd& thé Widlrde¥r RlanidtdisCRtiO4es and
determ ni ng whet her said request involves an exception, sald exception

being i ”dia‘fl?]agcitix& o\ &S%%Q&?chgﬁgﬁgme?%%ﬁﬁ mlclgaggpg_or dance with exception

data, in a CI'SI on suppor sald request involves said
exception, receiving,sai eterm natjon from said decision support nodul e,
triggering an iﬁﬁlﬁﬁt?ﬁﬁ'aﬂ?t{%rﬂq&ﬂ% to correct said exception, and
generating an interactive output to_an external entity, in an execution
nodul e; and (c)Thendenlisation megagesi & wabk defrigesred e eherk ére&@@banmwam aif
said exception is of a new type and nodi fying said exception data if said
except i on supplicys replied ai dvharactions expinell Witbout harplgd The dmph¢ation maiagderakcept i on
data in real-tinme. 55. The conputer program product of claimb54, said
conput er readans ¢e.fpAbdoRCALIgnR) chesls bivpritary aétichs it AREerinthef ifithd1er
perform sai d predeterm ned operations, said step (a) conprising: (d)

recei vi ng éflionSadfitad feeR Fesd /R0 or 6HREWISE.! The ABMuﬁ%é@Heﬂgﬁs?%ﬁﬁ Bgts of

that is sent to a data_ rmd_ule that stores first, se_cond and t
data; (€) ganeh vyl of ilodudi PO ARl Bubdal Salith 42 1RdTRi) §iA0d
g sai d good, g I ort manager, 1N accordance with at

categori2| I'n a Ca rnza

| east one of .said indicators that copprise a.plurali of procyrenent
otes, ro endPuteicaty SRR AT FOB Y BE0 THEATY RISt TIed RSy Hgh based

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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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 determ ni ng whet her said exception is of said
new type, and if said exception is of said new type, identifying said
exception category 153 for addition to said data processi ng subsystem

wher ei n sai d sesBirenFaRa0at ( IRE): Ak ackaohiddged pHimat adides,aegedREbOUt put .
56. The conputer program product of claim$S S, said conputer readable

medi um begyengr $adagRft fé’af(ﬁ"/% s EJBH&II% %géegrt]eg: %%‘%ﬁ;{lgfer P&E Tagégg?g? qw

predet er mi ned operations, sai eps nmpr i si

response aid first qutput of.sajd s 1 Q ger, receiving said third
data out pgﬁﬁwagﬂerat&rﬁx%ﬁnﬁ&%%v&h,ng 8“8@?@?0 %? in accordance with said
plurality of procurement rules and _said exception category, an action to be
taken; (h) recéi WAightedi Aceepianse (ar‘(‘tﬁgthﬁrd apeknopibedeed rPEBAY pioRs aut o
trigger manager, and activating said action and generating said interactive
out put ; ( r9gatbessrofi whathet lsach agtidncist 1006 @f patiplly actepted pershipplived aren
response to said exception in an inplication manager, in accordance with a

subset of ag@egated @ecorgitighto aules defiakd deéfertiall otdeast Theevahlagb@neidl band
specific to said execution category, and generating an output indicative of

whet her sgidntRes ﬁgﬁhhﬁm;%@ Bidns Hate BLer mBWPéag?& o} SMRAGRe RRPILY tifde) 1N an

aut o cl ose manager, ni Ing sald action inr ation to sai except1 on,

cl ose. mos Sy AP i fls PR of bk Byl Il RRARE ol P! BprkR, T o0

manager, anggi(gdi cating one of automatic managenment resol ution, nanual
managenent© MSehaBIhng aut omati ¢ managenent non-resol ution of said
exception, wherein said data nodule is updated in accordance with said

aut omat i ¢ nmanagxsAesal faegondary Aetionsi d exception, and said acti on manager
is reactivated for additional processing when said autonmati c managenent
non-resol ut i on Secomlaryasmtiahs BB sobjetted dm theeAbsakte dssessmgnschetk4Each57. The
conput er program product of claim56, said conputer readabl e nedi um bearing
sai d sof t yedoadarySktiste isl jAdged! ¢h ftd\6wh eleribdlel,Qf RAs8 ipdssthe dedepiamtd Efikeria.
operations, further conprising said session manager receiving an input from

oo 0o, QOB Y, OB KOPLA 00 e S i o

actiron for storage in

7]

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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sai d data processing subsystem 58. The conputer program product of claim
54, wherein said request is received as an initiation signal received from
an external source, and said interactive output, indicative of said
corrective action, is transnmtted to a relevant entity. 59. The conputer
program product of claim54, said conputer readabl e nmedi um bearing said

sof t war e i nst r Unttheraset of hutotrharaged phis, nthe antbclpse dednagen Madiliaperestitons,
further conprising nodifying said at | east one of said indicators based on

at | east GRfin@he AbSEILRIREN.sHlend % dedl@9d TAB GufdleldsE R%dnafete7 attePist £4iBAY
factor. 60. The conputer program product of claimb54, wherein if said

exception I I { a y 61.
The. comput s 5 uSALE AIHAORL R RreckBifhe SAM s M AIRRIROLHELY
beari ng sald software instructions ther erf m sai.d predeferm ned
oper at i ondSSUin ‘RREO @b"r’r‘ﬂ E?tnada‘?&i]é e‘%’i]l egﬁﬁ"gteﬂi 3&5@?@‘“?3‘?"‘1 Wﬁf &ors
based on a response from sai d external entlty 62. The conputer program
product ofallquijiendsug sesapdarantions.er readabl e medi um bearing sai d sof tware
instructions to further perform said predeterm ned operations, further
conpri si ng applAfterghs aodeqgpivamatiortsyhavt beerdsaatal sinfermatisn @eminingltbttlye of time
periods to performsaid steps (b) and (c). 155 63. The conputer program

product ofacedpidduditbn Fdieth&OMViRE t6 8R¢IBRIPEsyIRAI iMr@ddrtdudtoSthk dTosPbt war e
instructions to further performsaid predeterm ned operations, further

conpri si nng @QQ&AI?’:‘R@S %n%ﬁﬁ) JfTENt environnent in accor dance with said

plurality o cators ng relevant condltlons and assigning ri sk,

wherein said a i gred risk is handl e se idaction.b

oval uati ng sai diGrERYERe Lol ot R BURDR Gtk 0 SPBIRE P Rer 1 00
anal ysis. 64. . The conputer pr ram pr.oduct of cIa|n154 wherein sajd
correcti velugatityad .@”Em M Srith Teferencg forthe arqepted hangan, Quantityfery. 65.
The conputer program product of claimb56, wherein after said request, said
agent conteach POrar¢ adjusted ti echippuro theragoepiad chahgss, initializes said

categori zati on manager and said session manager, and cal cul ates

agent - speci fi ¢ Umiqup@ctionModles ndi cators (KPIs), and after said
determ nation that said request is said exception, initializes said action

nmanager, and preyeRk&ioneBRkt liftd okvadi ﬁl@i&ce&&écﬁ%'afcuﬁﬁd Grodf th® Achi®nager
indicates that no action corresponds to said exception. 66. The

conput er - rrﬁ@xﬂﬁ%aﬁd‘?@x@dt‘é@ﬂélu&b@' m 65, wherein said categorization manager

appl i es sali enerate Said categorization.

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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67. The computer program product of claim56, wherein said session manager
nonitors said request for relevance and consi stency when said request is
not of said new type. 68. The conputer program product of claim56, said
conput er readabl e medi um bearing said software instructions to further
perform said predeterm ned operations, further conprising 156 sel ecting
said action inTafossd b9 Nabilibr RAYctRASHE uest meaHRRIpYy HeQRaga raticwith ¥
manager, and invoking said sel ected action based on a request fromsaid

auto trigges emasggfdarﬁc%ﬁ %5’?%°ﬁ?gpm er program product of claim56, wherein

said business rules are c ed based on at |east one of a term a fact,
a mandatory constraint,. an_.action enabler..g co tation and ap.i nference,
to provide an irhfﬁ"&'i%r‘?%e‘ﬁ?&l&B’c?i éof &A s% &H“r‘ﬁ? %‘gﬁﬁeﬁy@%ﬁ% 15788 POH‘?@'SConputer
program product of claim56, wherein said exception data is generated by
ext ract i ng'oF sistamized, parrecpmpensk e drepkrown 9 |lsadcime wompppentde | failitatei d
categori zati on nmanager processing a version of said raw data, and said

r esol ut i onmpervagent. gener at i ng excepti on data. 71. The conputer program
product of claim54, said conmputer readable nedium bearing said software

instructions t @dydlofSappBeiOsydonghitafiéedet er m ned operations, further
conprising: (d) resolving supply problens in an assurance of supply (AQGS)

agent; (e) i npry; exibility and supply of a back-end supply chain by
usi ng a respon acike B%S (f) ensuring proper pricing of purchases and
managi ng deliv duction objectives via a.cost ent; (g) in a

qual ity agent, %ééﬁsgfa(éfhsgtggﬁg%F%q?%f?%Tlgﬁdsfﬁ%ega%15 (Bﬂlvg&ﬂgn a prescribed

| ower quality threshol.d has been reached; and (h) using a session agent,
respondi ng to égkfleérﬁgri%‘efé’b%a?ﬁlﬁ‘é‘?%ﬂvﬁﬂmﬁérti es based on said action when
said exception is being processed by said system wherein a self |earning
agent corr el at &4d Sositis the Nermadizediumit picesfop repounting pPusposssisi ness rules to
refine said at | east one indicator in accordance with a change in said

exception. 157 QTYzextADeisc¢lsipuintty tpibegehvered matie hextfP@| ai m 56, wherein said
action conprises one of a primary action that affects supply quantity, and

a secondary actpmndxfd iF@e expRiedtatestidext PORREVersuUPPl y quantity. 73. The
conmput er program product of claim56, wherein said action conprises

i ntegrating atgmﬁ%g of a sale and a purchase of said good in a
busi ness to bu B) portal.

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 Jx 100%.

Calculate Days to Next Delivery (DND) to assess the risk of shortage as DND
= ETAnextPO - Date of DOS computation
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74. The conputer program product of claimb54, said conputer readable nedium
bearing said software instructions to further perform said predeterm ned
operations, further conprising channeling said interactive output through
an application interface nodule to deliver at |east one transactional
output. 75. The conputer program product of claim58, wherein said
initiation si gdBDNI¥isrlase tan DO thepadattudate NEXTDQS U CPNIY isdassEtitearept | se
Resource Planning (ERP) system 76 A system for nanagi ng a supply of a good

based on Aeliv&yigsin fiAE 16 adplerddoshppBYPhdreinNEXTBOS= [ QOIBNGT Viad:itPQ) sai d
request against a plurality of indicators and determ ning whether said

request | 'Un%ks\{&:‘(g'ﬁé}n%%f&i ﬂﬂg&ﬂ&fayé ﬁgﬁﬁ‘imﬁ *n\gfud%g the Héﬂé&éggﬁ% thé obl em

in accordance w exception data; " and neans recelrvin

det er m natd from said deci sion support nodule, triggering an action that
is confi gtl?(ggc?’BPPtéﬁ%’?)ve sai d exception and generating an interactive
nmessagi ng neans_to an external entity, wherein said exception is

i ncor porated i id exception data if said exception is of a new type,
and said exception data is nodified if said exception is not of said new
type and has chihegathutischadgspensegepait withioghé procerseddatabasedl-ti ne. 158  77.
The system of claim 76, said neans for evaluating conprising: neans for
generating an O30 Colifjutatiorsent to a data processing neans for storing
first, second and third types of data, in accordance with said request;

means for genergfel QfnghtARnCARN 2ok Qatel WRWREQRof idfiddidtt G630 Qia]?QOd

based on a category of exception Dy categorizing said good I n accofrdance

with at | o) f i.d . ndi cat Al LAl .
procur ene %au %ﬁtppegnragétgratvﬁ%gggoagél%ﬂ%tg%s%;b%gﬁfrszlﬁ pﬁ’y&ég(@ d&‘&%/é’glﬁ"gései ved
fromsaid data,procesgsi means;  and ns foqr term njng et her said
exception rp@rrsql a3y ﬁg%gi)’yﬁgl?’“ ot %ﬂ?ﬂ%h@%ﬁ ()=an ngfQﬂFH“%vj t ype,
identifying said exception category for addition to said data processing
means, bad¥&t _6mossREQTcraxé§0dpysal’ 2 out put received fromsaid means for
generating said categorization output and said second and third types of
dat a, wher ei n Skiedquatiiy agémtr trakdds ematierialn (plipet) eactivate dlent sandaregleneshoredt
determ nation result outputs. 78. The system of claim 77, said execution

nodul e CORfenSa Pesdeteiied A oURHRE 3¢ kdghal) aGEirejeclsCarbaefeté@noiadd Naesponse
to said first determnation result output and said third data output, in

accordanc@dﬂf&%ﬁ%ﬁa@rﬁlﬂ%ﬁﬁd?f procurenent rules and said exception

category, an action to en;
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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means for generating said interactive nessagi ng neans in accordance with
said second and third types of data; neans for determning the inplications
of said action perforned in response to said exception, in accordance with
a subset of said procurenent rules that def ne at |east one tol erance band
specific to said execution category, said nmeans for determning said

i npl i cat i dweseigleard i step SAGSto an plert mesthgaisisvrt tofthevadhe(e.s aindicatestge i s
within said at | east one tol erance band; 159 means for nonitoring said
action in dueltaiquslity peotiéthslirethe epirémRupply, HRpRESMaItREppH & RGhiréd)! S&ps Ut i on
action is required, and outputting an auto cl ose nessage; and neans for

i ndi cati n%%@?a{?& S3éﬁ9ar@§&?€@éﬂ%irﬁ@i‘?ﬁ@ t resolution, (b) mnual

managenent resol ution an aut omat i ¢ nmanagenent non-resol ution of said

exception event,, i.n rdance with said.auto c| ose ssage,,.wWherein said
data processi ndqtn%gﬁsgé’;‘g ‘Wﬁﬁ%’tl C?tﬂrsa%@oqlﬁrgﬁﬁcgpm%“ggﬁ %F%BPB&%QPP& al
managenent resol utiaon of said exception, and said neans for generating said
action is S@aedi%at 8 detsrmined; whethen thsr rcentancegrulgsepaveabesnapasserals-&.

managenent non-resol ution or a nmanual nanagenent non-resol ution occurs. 79.
The syst erwhgtharithé axcz@tiomiesntihas begndrepdserd. Hacceptanee hamioogirdethisrrthsai d
exception is of said new type receives an input that conprises an

i dentifi edeetens updaled of delerdtin\sbepaSida and atep $Ibnisigetfomedng deRtibect i ve
action for storage in said data processing subsystem 80. The system of
claim 76, jppgesein said at | east one of said indicators can be nodified
based on at | east one of a category of said good and at | east one an

ext ernal factory T. | ai.m_7 reln . ' jon is
T said excopt | Aspar SebREThRnd Rpicnd e eRtedich oPBi o SRkl
i mredi ately. 82. The system qf claj.m 76, erein sai lyrality of

| na cat or Seenoied (oo berch aoh ac i prapieRl b Setii Bail BRBRM enti ty.
83. The system,of claim 76, wherein a plurality of indicators are applied
in said nesders trgger ayles (e iappliedhpgpin évqutgg tacten deanagerpd @ind | the yautsf trigege
periods to performsaid evaluation. 84. The system of claim 76, wherein

sai d eval uasnager perAdditimch! byoreaiive deiiorsi are perfigporetl sioabithweonsly sfuaieps at i ve
and quantitative conponents. 160 85. The system of claim 84, wherein said

qual i t ati v§37¢ /839 I8 NFof RERNMPRE Dultndt ERS twaNef AfmitRlond IB734 Othbg dhelg@ppor t
| evel of a supplier; (b) market supply conditions; (c) a result of an

?Rg' Br/Z : Z . f%%egﬁlhggt %‘éﬁ&,@*ﬁ%‘%ﬁ%ﬁ% el Hegfdih g the¥Blem @Y dnthil Rbupdidlsys! S of
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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individuals in at |east one of said buying organization and said selling
organi zation. 86. The systemof claim76, wherein said plurality of

i ndicators are used to categorize a procurenent environnment, analyze

rel evant conditions and assign risk. 87. The system of claim 86, wherein
said assigned risk is handled by selecting said action by eval uating said

i ndi cat or sapphietds discjpasd anddiscvapdd mngtedtert dotd] above (pgl, istep SBT).YHieq, ailB8. The
system of claim 76, wherein said exception conprises at | east one of excess

supply, PQ@propBisROAGRAs drdagicdr At Sepd 58760 and @W%ﬁ%mﬁftarﬁ'éﬁﬂw sihdaghor t age
due to a quality failure. 89. The systemof claim 76, whereinh said

corr ect i Ve gkl Ofl SRR 0TI A VDRI SEWMERNI-B by ART 5 IULLANGRUR V- 9O
The system o Aaim 7 , ereln after ‘said request, said neans aP
generating_ sai cz g_rq%)@ut | oads s€i d procurenent rul%s, gn tializes said nmeans
for gener 2PPiG (8 dQOXHGPIS 40T AR EY PHRICI A0S YA AR PYFey &PRIG ni ng
whet her sai d exception is of said new type, and cal cul ates agent-specific
key per f orihgAcemilaniocdd By quilikpindicatens @na plegt aceeptencgatles afeapplioh Theat sai d
request is said exception, initializes said neans for generating said
action, arsteppiS8G€&nhd SBEDarctpenfgrméd iad thaener aphstamially ss@ilad tordandeseribed
generating said action indicates that no action corresponds to said
exceptiongpdfel 91. The system of claim90, wherein said nmeans for
generating said categorization output applies said KPIs to generate said
cat egori zation. he. i.M.4& Wherein said nmeans for

det er m ni ng m&tﬁéen%@c?gﬁét}%éagﬁhﬁgvﬁ%?ao 1§ai d new type nonitors said
request frer—+elevance—and—consisteney—when—sa d request is not of said new
type. 93. The s‘yst em of P@ﬁy"ﬁbﬁg, further cor;jpri sing neans for selecting
said actifjon_basedion requests fromsaid neans| for generating said action,
and i nvoKi ng s& d|sel ecPed Desetigdionbased on a request from said neans for
generating said imnteractive nmessagi ng neans. [94. The system of claim 78,
wherein dai d busi ness r WoatolerdDcl assifi ed based on at | east one of a term
a fact, g mandatofy constraint, an action enabler, a conputation and an
inferencd, To oyl de anNdMiefeldnd&Nunhee! St oN| system for said system 95.
The systgm of claim 78, wherein said exception data conprises (a) extracted
raw dat a retated—toext (NCM'L Wp[fry charm—nfior mati on, (b) a processed
version qf said raw data as %rocessed by sai d neans for generating said

cat egor i zZat+enr—euiput—and{ec)—exceptton—event data generated by said neans
for indidati ng.€96. Thg‘zs‘?‘é”tgémwhlé’l%ﬁmffurt her conprising a managenent
means thdt_includeés, means for resolving supply probl ens; neans for
inproving flexibility and supply of aT#e¥iE &hd supply chain; means for
ensuring proper pricing of purchases and manages delivery of reduction obj
ectives; 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.
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O 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 OTYreplace if NCM has NOT been removed from

OH OTY
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- 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.

Set QT Yreplace = Reject QTY

Send Response Alert Message to Vendor

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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below.

Using Part Number as reference, retrieve the qualified Vendor IDs, the
corresponding account ID, currency, unit prices and Leadtime of each Vendor and the
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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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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Factory revenue
AOS, Response, Cost and Quality reports
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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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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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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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.

123



10%r&' ()- 10%r& ()- 10%w& ()- 10Z 10Z 10Z; 109Z& ()-9y 10%Z& ()-j +dEbC 10Z,
10%8& () - 10%r& ()-1 10%r& ()-10%& ()- 10%r& ()- 10%& ()-)O0}' ~dEbC 10Z$
10%& ()-! 10%& ()- 10%r& ()-1 10%r& ()- @O0%r& ()-F 10%r& ()-~u\dEbC 10Z0
10%r&' ()- .10%r& ()-, 10%r& ()-* 10%r& ()-Y( 10%& ()-, & 10%r& ()-\PdYNC 10Z
10m 10m 10m 10%r&’ ()-9 10%n8' ()-17 10%& ()- @@ 10%r& () &3

10%r& () - Q° ~digMemiRfiod ohG r(ahd aé&/géﬁcél)y rbatbederédlp Y 10%& () -, 10%% () -
1098 () -~\ EYNC 10Z 10% Hoves: ()-S 10%& ()-9 109%& () -

) e i PR My (Y
106 100, 1eePmesieaseert Geipiale e g lo %@%8%@ CindogREt) - 0% (-
10%&' ()-1 10%&' ()-s 10%m& () nOdEbC
Outputs
Performance Measurement
DOS vs Target (unit or % - Y axis )

Inventory Turns (unit — y axis )

Inventory Holding in Dollar ( Aggregate OH § - Y axis)

PO Liability ($-Y axis)
) Projected Obsolescence ($-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
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classification specification in the system of the present invention. The rules were

referenced from Business Rules Applied, Barbara von Halle 2002, Chapter 2:

Business Rule Concepts, page 34.
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TABLE 18

averages, efc.
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1010%0& ()-' 1090& ()-' 109%0& () -' 10908 ()-' & 457ABEuU] T/
1010908 () -' &10%0& ()-") 109%0& () -' &10%0& () -') 109%0& () -' ETUXf gj vx~?/
1010908 ()-"'109%0& ()-" 109%0% ()-'10%0& () -' 109%0& () -' vwz}F/
1010908 ()-' 109& ()-' 109%0& () -"' 10908 () - c
1010908 ()-' &10%0& ()-") 10%% () - ' &LO0Y& ()-' )109& ()-'x_>1 10 vy; 10%
& ()-109%0& ()-"10%& ()-" 109%0% ()-"10%& ()-'rR 10yz10% & ()-{z10%
& ()- {yle%&' z10% & Péé I{J}[LO 10] Z a@R 10 Y 10% & ()- Y 10% & () -
10% & ()- 3BW S(R)ULE BYLES () - {210% & ()-{Z <(|[:rR 10| 10% & ()-
| 10% & ()- | 10% & ()- 1Y 10% & ()- 3 ,10% & ()- 110% & ()-(d7|[:rR 10
|, -10% & () -The fell@eingE¢ieric rlm(um@%@s(govem@p gO%sakexgcutien &RhOMvention: |1 mL0%
& ()-T& [ : r WorkOay8 peOffosth(ih dayé 710% & ()- S510% & ()- &3 10% & ()- F

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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010% & ()- F .10% & ()-& *+,uevi4d 1 Y 10% & ()- Y3 10% & ()- Y 10% & () -
Y 10% & ()- 10 10 10 f;10% & ()-eR=|[:vW4 1 [YI0% & ()- I, 10% & ()- Y
10% & ()- | 10% & ()- 3 10% & ()- lym0% & ()-=</y|[:vU4 1 Y( 10% & ()- @&
10% & ()- $ 10% & ()- F!110% & ()- F 10% & ()-& F @0% & ()-yf |[[:vud 1 |
S510% & ()- &3nml0% & ()- 0 10% & ()- . 10% & ()- , 10% & ()- * 10% & ()-
v.vl4h 1| 10% & ()- F 10% & ()-10 10 10 f;10% & ()- 910% & ()- |7 10%
& ()-.vRI[:vWA 1 10% & ()- Y 10% & ()- 10% & ()- fy 10% & ()- 9 10% & () -
| 10% & ()-kS74 1 10% & ()-#&010% & ()-#10% & ()-#10% & ()-#10% & ()-#
sW4 1 10% & (%-#10% & ()-#10% & ()-#10% & () -#10% & ()-#!89; bcxX@ 1 10%
& () - #1396 @ap) b rustomizesl- for ospegific) corpmpdiip oe o TapRwe (vRustions, for (ditferenns
& ()-#10% & ()-#10% & ()-#sW4 1 10% & ()-#10% & ()-#10% & ()-#10%
& () - #oyngodity opsix@ion. 10% & () -#10% & () -#10% & ()-#10% & ()-#pX=4 1 10%
& ()-#10% & ()-#10% & ()-#10% & () -#10% & ()-#.6vU4 1 3 1091 H& () -
10%H H&' () - ASileRathpli&'of Jan implddfidrtdtibh (9f-al Cordputdrl progaml @ oierfty -tBe mul@ckiclds
\c"109H H&' ()-\c"109H H&' ()- 3 910%H H& ()- 33 109 H& ()- 3 109 H& ()- 3
10% Hacfidn rulekdndl ¥880/¥s Tllustrated below.
%"\ c"10%H H& ()-\c"10%H H& ()-\c"10%H H& ()-\c"10%H H& ()-\c"10% H&' () - 23
579; =dDv USWeEateoory id="2" dscp="excess">
%"\ c" 10%H! I;\I&Mi-lgc 109! IEi& ()-\c"10%1 H& ()-\c"10%1 H& ()-\c"10%1 H& ()-\c
"1094H H&' ()'<§’> _l:E hOut
%\ c" 109 HE() - oA e TOMER! (- ¢\ c” 10944 H8! () -\ c" 1094 H& () -5W T
va"\ c" 109 liq‘m{iéa-tor Qiug'vo%%%af'delta _povifc" operand="less" value="0"/>
‘ <indicator type="range" operant1="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" operant1="delta_povfc" operand="less" value="0"/>
<indicator type="value" operant1="dos" operand="more" value="80"/>
<indicator type="value" operant1="dos" operand="not" value="9999"/>
</indicatorSet>
<indicatorSet>
<indicator type="value" operant1="dos" operand="more" value="120"/>
<indicator type="value" operant1="dos" operand="not" value="9999"/>
</indicatorSet>
</action>
</cycle>
<cycle id="2">
<action id="1" name="EscalateAttentionToVendor">
<indicatorSet>
<indicator g type="class"
operant1="com.vientity.ipa.lib.indicator.AcceptanceCancelOrder" ans="false"/>
</indicatorSet>
<indicatorSet>

||>
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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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& ()- S10% & ()- 10% & ()- 110% & ()- @lo% & ()- &l0%

Timestamp  Timestamp
Currency Currency

Purchase Order Information

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.
D 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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& ()-aaaaab _bj17>3"110% F + 10% & () - (10% & () - &10% & ()- , $10%
& ()-i e ()-i _bbbcc' c2caA7>3 3D 10% & ()-3D 10% & ()-3D 10% & ()- Y110%
& ()- Yf/ 10% & ()- Y9- 10% & ()-2c=c>c?clcYc_c_?7>3 3D 10% & ()-3D 10%
& ()-3D 10%dB’ () UsiqutQdéndifien fort Abgd8brdeN% & () - _cntucccecc{ ?7>3" @: 10%
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10% & ()- ¥O 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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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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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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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 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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O Action 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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Remark Remark contained in the triggered action

Nem  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 (;f the appended claims

and their equivalents.
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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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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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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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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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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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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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(c) incorporating said exceptlon 1n o said exceptlon “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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Y' 109R&' () - 3h) Feceid0 i’ depordl hnd WHidDYUes Jof 3GE [in -adlAko tFEsEBlMUbapst, (gnd FF
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& () - =higldiin sﬁdliw&ﬁﬁar&%eﬁéramlr‘g shtPthitcBeetiCe outputl 0%& &&' () - FO10%& && () -
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F L 10% &ié{)) eteﬁnﬂr@x@h&%n cauEﬁs%Oséﬁ Kok be g&ﬂﬁl{ea%iléagonsﬁég %@éeﬁ‘f%r{ i
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&& () -1 aqlllnp‘F@a]tQ% mf Xg&, 1%10aé§br§‘é%cg lwthFFslugse} gi;/ ﬁgéicfﬁogar'emgnt 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;

(j) 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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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, 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

150



kr|[:vU410 Z F L10%@4@ ()-F F  10%@@& ()- FLO%@@ (

)- F ylo%@@ ()
F10%@@& ()- F | 10%@@% ()-H E|[: VU410 Z F33" 10%@A@ () - F !

(

F 109 () -
F10%@@& ()- F &L0%@4@& ()- F 10%@@& ()- Ff10%@@& ()-E, |[:vUW410 Z F /Z
10%@4&' ()-F F3, FLOU@&' ()- F * 10%@& ()- F3( 109%@& ()- F f&
10%D@& ()- FLS10Y@@E ()-04[ " |[:-410@@&Z F<Y10%@4® ()-F F 910%@®& ()- F

71094 ()- F3510%@4@& ()- F L310%@4@& ()- F 31109 ()
F10%:& ()- F nl0%:& ()- F 10%:& ()- F @O0% G & ()-S F
@o%: & ()-SI0@@O@@ |[: A10@@ F y&910%:& ()- F 3" 10%|:& ()- F

10%: & ()-' Ef10%: & ()-@F L10% & ()- F. 1Q%: & ()-"f...J. D - A
Foz1006 ki ()AReE gk dsjeiringRion g seid fogestais, T pexcertlong ity sqkd action
(910%: & ()-Y F. (910% : & ()-YOP_g~bA4,10:,:z_ FE-10%%& ()- FIO% % & ()- F
1094 96 ampyager, and pygxenpreporting of sgideygapfign ifjsaidoactigr manager indicates that np action
F10% % & ()- F10% % & ()- Fy 10%% & ()- F 10% 9% & ()- F310% % & () -

F1096 96 eor{esparidp fo saad exceptiqn( 1096 %6 &' () - Fy&10% % & ()- F $ 10% % & ()- FF"
10% % & ()- F 10%% & ()- F 10%% & ()-]1|[: A410:: Z F5ML0% % & () -

F* 3MLO% 9 & F3 C (W %.98 & () 0% 95 & ()~  E*
109 96 & () - eyt IOt Kot 2. Whery o ghqapticiion ilhigntnlis Beid dopls o
M& () - 10f %6 10f % 10f %, F&<Z10% % & ()-He|[:vU410 F F109M M& ()-F F109%M
) - FEERSTRRARMEIBPTIEAUOR. 1006 MR ()- F 1098 M& ()- FF109%M
)-)1$|[:vU410 F F&LOYM M ()-F Fs$109M M& ()-F FF"109M M& ()-F F, 109%M
)- F 10841 faptho& b9 AitNB3 A Jwhibrdh [said Wddor niasiaze MM MBrs( daid réquilst 1fepM
)-F F/ 109 M&' ()-F F -1098M M&' () - F*109M M&' () - F(F

relevance and consistency when said request is not of said new type.

“abDubAd10@4x F

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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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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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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63. The computer program product of claim 54, said computer readable medium bearing

said software instructions to further perform said predetermined operations, 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.

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 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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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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72. The computer program product of claim 56, wherein said action comprises one of a
primary action that affects supply quantity, and a secondary action that does not directly impact
supply quantity.

73. The computer program product of claim 56, wherein said action comprises integrating
at least one of a sale and a purchase of said good in a business to business (B2B) portal.

74. The computer program product of claim 54, said computer readable medium bearing
said software instructions to further perform 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.

158



-. /10123456789 : ;, <=>?2@ABCDEFGHI J

77.  The system of claim 76, said means for evaluating comprising;:

means for generating an output that is sent to a data processing means for storing first,
second and third types of data, in accordance with said request;

means for generating a categorization output that identifies said good based on a category
of exception by categorizing said good in accordance with at least one of said indicators that
comprise a plurality of procurement rules, and further 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 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 monitoring said action in relation to said exception 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 of said exception event, in
accordance with said auto close message, wherein said data processing means is updated in
accordance with said automatic management resolution of said exception, and said means for
generating said action is reactivated for additional processing when said automatic management
non-resolution or a manual management non-resolution 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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85. The system of claim 84, wherein said qualitative component comprises at least one of
: (a) a historical support level of a supplier; (b) market supply conditions; (c) a result of an
analysis 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.

86. The system of claim 76, wherein said plurality of indicators are used to categorize a

procurement environment, analyze relevant conditions and assign risk.

87. The system of claim 86, wherein said assigned risk is handled by selecting said action

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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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 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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means for responding to a response from interacting parties based on said action when
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 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.

101. The system of claim 101, further comprising a listener that enables the system to

translate and interpret an incoming message.
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