WO 98/ 08177 - PCT/ US97/ 14789 1 SYSTEM
AND METHOD FQPobsiddiED ENTERPRI SE PLANNI NG ACRCSS A SUPPLY CHAtMusdtiahdoCAL
FI ELD OF THE I NVENTION This invention relates in general to the field of

el ectronic systens, and nore particularly to a system and net hod for
extended enterprise planning across a supply chain. WO 98/ 08177

PCT/ US97114789 2 BACKGROUND OF THE | NVENTI ON Pl anni ng systens are used by
enterprises in various industries to plan operations. Conventi onal
transacti onal execution systens include ERP (Enterprise 5 Requi renent s
Pl anning), MRP and MRPII (Material Requirenents Planning), and DRP
(Distribution Requirenents Planning) type systens. OQther, nore conpl ex
systems can be used to integrate enterprises and execute planning
strategies provided the enterprises use 10 - conpatible data
specification formats. One such conpl ex syéten1is t he RHYTHM system
available from 12 TECHNOLOG ES | ocated in Dallas, Texas. The RHYTHM System
uses a flexible network based %gﬁroach of operations, resources and buffers

to nodel a supply chai nSY&TEY ANRaNETHOD FOR EXIENDES ANTHRERLSEhi ca

approach. Conventional transagii@fay §Of) SYPPEVECHEAER as the
ERP/ MRP/ DRP type systens areq§ypicaj?y arc ?tected as %ierarchical to pass

dat a between i ndependent nodes rather than to solve planning and schedul i ng

probl ems as .20 ppembtteNr ¥t Bip LHF OPgR odvANS¥BR! Y chain.  Dependencies for

This invention relates in general to the field of

electronic systems, and more particularly to a system and
method for extended enterprise planning across a supply
5 chain.



mul tiple enterprises between denmand, material, capacity, |ogistics,
custoner allocations, supplier allocations, and rel ated business

const rai nt s WRMART7 sol ved by these conventional systems. Wh&FTIESOFEAT8S
conventional 25 transacti onal execution systens, each enterprise
generates its own plan fromits point of view Sequential data transfer
‘between enterprises in a supply chain is used to share information. This
transfer of data can provide sonme information to aid the planning of 30
operations for an enterprise. One conventional technol ogy used by

enterprises tgaagkareuid oF o NvENTDIoN El ectronic Data I nterchange). This
protocol provide€s a_way 1o adm ni ster change nmanagenent, and control within
a supply chain. HoRdeB8Ring systegyso@rey used by enterprises in various

PCT/ US97/ 14789 ndukhl183s tBr ghlaeimpiddt idsPecicdiyatiighdng custoner driven
goal s such as real tine order promsing and true supply chain cost
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aut onot gve in I ; npl .é¥¥ ri4 on of the cost
build ug for gg%ﬁ%égﬁeerﬁtg %\?éar Ii.1e%§1’§6}i'n t Pe%ﬁgﬁy C gﬁﬂn& ue étio attenpts to
pl an oper at i oRedwdsetemssn Pdlagniingloc arat PRA (Dimtrridbutrifasy mat i on. Even

with ED, the di K i | Vord N € Qch ' ans
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down the 15 compappbylecldaita specification formats. One such complex
system is the RHYTHM system available from I2
TECHNOLOGIES located in Dallas, Texas. The RHYTHM System
uses a flexible network based approach of operations,
resources and buffers to model a supply chain rather than
15 a traditional hierarchical approach.

Conventional transactional execution systems such as
the ERP/MRP/DRP type systems are typically architected as
hierarchical to pass data between independent nodes
rather than to solve planning and scheduling problems as

20 they exist throughout a supply chain. Depéndencies for
multiple enterprises between demand, material, capacity,
logistics, customer allocations, supplier allocations,
and related business constraints are not solved by these
conventional systems. When using conventional |

25 transactiohal execution systems, each enterprise
generates its own plan from its poiht of view. Sequential
data transfer between enterprises in a supply chain is
used to share information. This transfer of data can
provide some information to aid the planning of

30 operations for an enterprise.

'One conventional technology used by enterprises to
share information is EDI {(Electronic Data Interchange).
This protocol provides a way to administer change

e

management and control within a supply chain. However,



I n general, .supply chains can be placed into one of two categories: tightly
coupl ed or | poupled. A tightly coupled supply chain is pareusowisissch
there is little substitution of vendors or suppliers of nmaterials 20

and parts within the supply chain. These types of supply chains are
characterized by conplex bills of materials_and by products that have a

hi gher sophistication with requirenents thaf are nore detailed and nore
deeply involved. Tightly coupled supply chains are generally 25 | ean in

that they are characterized by a |l M/invento&%)en,ironnent. Aﬂ exanple of a
tightly coupl eBPIupgisy PERRILEMSs Wikl FRSRARY V& i P9 AEH@®8t her hand,

a l.oosely coupleqd veupRioh 16N aidh Ss0RRdIN tHNE o ideF icmiSingi ¥eilytheavy
substitution between vendors and 30 suppliers of products, and, parts.

An exanpl e of Suppd¥elchadsuFosd SRIFMAZH M L5 RECHAERABEAN goods
supply chain s K BXmfehit .0 ARk AHuttondt Ofe I Shahttsyore.
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Convent i Snal pB&nAIN§XaMPdes s as considanakle RpEnet i e ifeskthvildype

of supply chai Rearg:na! JeRalAe! gl LRfkrNedd O%P QRO Prend®icadt! ¥o the
supply chains an conposed of separate enterprises wth . each running
a separat e trangdempdsaltoepdan operatsions bRrediapee ofdpl brareyrate oes
the enterprises, I f-0r. ol 2 AN 1Sy, L veky
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L C4Y grg;gliy'&%%s the! supp19PUHAY S BrdWfeddes £EALE SYRRL are
constructed based upon old or inaccurate information and
material and capacity exceptions at each level are not
solved before requirements are passed to the next level
in the supply chain, thus compounding problems down the

15 supply chain.

In general, supply chains can be placed into one of

two categories: tightly coupled or loosely coupled. A
tightly coupled supply chain is one in which there is
little substitution of vendors or suppliers of materials

20 and parts within the supply chain. These types of supply
chains are characterized by complex bills of materials
and by products that have a higher sophistication with
requirements that are more detailed and more deeply
involved. Tightly coupled supply chains are generally

25 lean in that they are characterized by a low inventory
environment. An example of a tightly coupled supply
chain is the automotive industry. On the other hand, a
loosely coupled supply chain is one in which there is
relatively heavy substitution between vendors and

30 suppliers of prodﬁcts and parts. An example of a looSely
coupled supply chain is a consumer packaged goods supply
chain such as one driven by customer demand at a large
retail store.



to real tinme as possible, and to propagate information forward and backward

bet ween enterprises. WO 98/ 08177

PCT/ US07/ 14 MESSSBE ARy OF THE | NVENTI ON I n accor dance wi t h PERPSSTLEE,

i nvention, a systemand nmethod for extended enterprise planning across a
supply chain are provided that substantially elimnate or 5 reduce

di sadvant ages and probl ens associated with prior planning systens and

nmet hods. According to one enbodi nent of the present invention, a systemfor
extended enterprise planning across a supply chain is provided. The system
i ncl udes 10 at cbagehtdpaatlr plaacingnarosesses dmpd\entesynddayeyr for a
demand enterprise that is.in ¢ nication with.a first federated

el ectronic pl ﬁﬂﬁ?ﬁﬁrilﬁteér &Haﬁd%%y&rypﬁﬁ’% PUPR Y SR&R: &F P8 r oni ¢

pl anni-ng i nt eenhgageekrdzed pyovildee zoddexatrien .l i Ganeaalflon,matheand
external 15 .cgrmugi cation interface f(%r t he %g:lrrand enter.prise's
transact i onal SBRBLY FBALEPs BEH CPPPSeh o1s pePanatis SRLFERIdEe S itdhst one

transacgi onal eg¥RC¥LNBANYY 3! @Bpadvtle ftdan® aBtina leh@idUtish diatdns. i n
conmmuni cation with a second federated el ectronic planning interchange 20

|l ayer. The séBBnHepZger 2le®lEPOdN% AT ISSatiie FRLRIAHATET LA BIED Vi des

a data speci f tgaat yAB160LERp 13N Eh4neritalr QA 1GA i e X iitRirftace for the
supply enterprise's transactional execution systemlayer. A supply chain
pl anni ng engi ﬁ@P_SBEBP_QEIlé“t étpmn\ﬁ%ﬁnffl lanrFi%_@ f@rCtth_@]s)fUppl y chain,
is in communi gabir@Rngitlh atd lired tfee $aisAREG £l rRalaaiMs Hilgy it | Nt er change
| ayer which provides an external_ conmunication interface for
10 efficiently and effectively fills customers needs. It is
desirable to plan for the entire supply chain, as closely
to real time as possible, and to propagate information

forward and backward between enterprises.



t he supply chain planning engine. A data access/transfer |ayer

i nt er connect %v@%ﬂ?ﬁ‘ﬂ ows transfer of information 30 bet weerctiosyiiavsst ,
second and thir ederated el ectroni c planning interchange |ayers. The
supply chain planning engine, the first transactional execution system and
t he second transactional execution system can thereby comunicate planning
I nformati on which the supply chain WO 98/:08177

PCT/ US97/ 14789 6 pl anni ng engi ne can use to provide extended enterprise

pl anni ng across_the supply chain. The ability to operate bi-directionally
within a flexiEﬂ@@gﬂﬁbﬂ&ﬁﬂ%ﬁﬁﬂﬁﬁﬁﬂﬁlgﬁto allowintegrated 5 pl anni ng
and schedul i ng i nf orymtid 0o P@iMcEOWL EANtRE! pragdnterhvealtlivni,s aa syetdemi cal
advant age of the present invention. The EPI | the present invention

ayer o
i nter connect s tand RREIGA | 55 exbenfeeuweRERIPE ﬁﬁl?aéﬁgﬂﬁgpPgﬁﬂsﬁgaengine
to.see the entiér\ﬁpﬁwpéwafﬂaaﬁe r’;;tafloﬁpaéa tlat subkeBhe®1igr ciigieRlte ®r

supply chai n. e present invention allows access to data outside a single
enterpris®' s treedues i dhsddvanbagenudndr BEPPAGMEN 2680EAAEGde Midip PiXdeT

pl anni ng envirg?fgﬁﬁén&Tgyg%lméagﬁa f2fnbasi npl emented for enterprises
e

runni ng di spar ransactional execution systens already in place
at each enterprise. Frroxdingfee onej arbpdalrbf P&t hbenPESSENSri ses can

i ncl ude a conmi th ge pf ' ; i Ng
(federation)<ﬁ£é§é§%£§mhn§e§€£?§ﬂ_gﬁgbfggéﬁﬁgaeggghf?gﬁggfbg?'gaﬁiha20
pl anni ng strat eateesaick os¥Pphe chppnylehpravigdrethefheesysitem iaglasiesge of

the presgpt invention.is,fhe reductionngl a%EEAESohNLGRLRRY 1.6%% $dr a

demand enterprise that is in communication with a first
federated electronic planning interchange layer. The
first federated electronic planning interchange layer
provides a data specification format and external

15 communication interface for the demand enterprise's
transactional execution system layer. The system also
includes at least one transactional execution system
layer for a supply entérprise that is in communication
with a second federated electronic planning interchange

20 layer. The second federated electronic planning
interchange layer provides a data specification format
and external communication interface for the supply
enterprise’s transactional execution system layer. A
supply chain planning engine, operable to perform

25 planning for the supply chain, is in communication with a
third federated electronic planning interchange layer
which provides an external communication interface for
the supply chain planning engine. A data access/transfer
layer interconnects and allows transfer of information

30 between the first, second and third federated electronic
planning interchange layers. The supply chain planning
engine, the first transactional exechtion system and the
second transactional execution system can thereby

communicate planning information which the supply chain



enterprises in a |loosely coupled supply chain and the reduetion of owverhead
costs in a tightly coupled supply 25 - chain through the execution of

pl anni ng st mayespwsere7 for the entire supply chain. The extended®CIViSor478se

pl anni ng system and nethod of the present invention further provide a
techni cal advantage of allow ng substantially just-in-time planning 30

for an a supply chain. In addition, a feagible plan can be maintai ned
t hroughout the supply chain, and all ocated avail abl e-to-prom se (ATP)
buffers can be established at each enterprise. W98/ 8177

T L SR L 5o L8 LA RS e eel g e
tier wthin aplamsling leinosso theatsupmlyppthaiohai n pl anni ng engi ne can
by < rect {onal  pr opdBattdt Y e TH P Shd £k 1A TR TR €1 o rea
tinme format. TFliesidtlid isupply whaimnmesadedue elentinttegrpped chain is a
i or change. 161en% s 2ndf SRS SO AR o STt f R ALY e
execute the swiepitd caldiyn.idsi nedheidall aitantigd asPltharpeed@ipri se can
Whi ch are. key IBVERHE + 0 T V8 i VP AT iR PATR I YP kTR, VD
98/ 0177 interconnects the enterprises and &XIBuSHSMd A §Iply chain
- planning engine to see the entire supply chain and solve
10 problems for the entire supply chain. The present
invention allows access to data outside a single
enterprise's transactional data, thus creating an
extended enterprise planning environment. The EPI layer
can be implemented for enterprises running disparate
.15 transactional execution systems already in place at each
enterprise. The transfer of information between
enterprises can include a commitment to the exchange of
data as well as to the timing (federation) of the
exchange which enables the execution of effective
20 planning strategies across the supply chain.
Another technical advantage of the present invention
is the reduction of average inventory levels in
enterprises in a loosely coupled supply chain and the
reduction of overhead costs in a tightly coupled supply
25 chain through the execution of planning strategies for
| the entire supply chain.
The extended enterprise planning system and method
of the present invention further provide a technical
advantage of allowing substantially just-in-time planning
30. for an a supply chain. 1In addition, a feasible plan can
be maintained throughout the supply chain, and allocated
available-to-promise {ATP) buffers can be established at
each enterprise.



8 BRI EF DESCRI PTI ON OF THE DRAW NGS A nore conpl ete understandi ng of the
pr esent mve\s}*(#I é}%} the advant ages thereof may be acquired bpycyessnarseg
to the follo 8 scription taken in 5 conjunction with the
acconpanyi ng drawi ngs, in which |ike reference nunbers indicate |ike
features and wherein: FIGURE 1 is a bl ock diagram of one enbodi nent of a
system for extended. enterprise planning acrbss a supply chain according to
t he teachings of the present 10 invention; FIGURE 2 is a bl ock diagram

of anot her enbodi nent of a systemfar extended ent er prl se 1g‘_%annl ng acrogs a
suppl y chain accor dithg ©dea&ondsc MiPFRNIGT I shhatd tPEptoget

FIGURE 3 is a Bhgcgﬁgl %gr@@n%fen%%r@rH%QﬂlﬁmldH a?rlﬁﬁrﬁ)e[t’: S&%d 1 fiRlng for

aut onot i ve sup FIGURE 4 is a block di agram of one enbodi nent of

enterprises i ndat@orrﬁsmmrrqﬁa@ta@@@bgd@@sf Highin cfha‘-il%?Ple}th%ln so that
FI GUREs 5A, 5B and ?@gp%%\élqlegqeyﬁbet%@{gufg Qe S ﬁeﬁla‘@t&?d

for managi ng d8man ommuni ¢ enterprises in a supply chain
according to thattega:(altledgs.nffratﬂtetqﬂ’temﬁhart/mnm‘rts bg’mt@lal

DESCRI PTI ON O:Prggt é%@g‘%ng#e |, %“gﬁ i shd Q}Pé&%ﬂ sup&{mggﬁ o5 Redi ment

of a systemfo prise anni ng acr oss arn
according to trealeddmendormati.he Prissahilbity ta paniand sehedwbadan

enterprise 10 800 3 SWHRIH UGN 1S &% oo GG dvdll a4 800 ERREPT 1 SeS

within a

present invention. The electronic planning interchange
10 data protocol also provides business requirements to
execute the supply chain. Using the EPI data protocol,
an enterprise can enforce business policies, rules,
procedures, data dependencies and timing which are key
elements to drive planning across the supply chain.



supply chain. Demand enterprise 10 represents an enterprise where demand
for a product or part is generated. For exanple, demand enterprise 10 can
be a 10 W@ 9B©O81Mut or or other point of sale entity. SuppPYT/ERY4# se
12 represents an enterprise that supplies denmand generated at denand
enterprise 10. It should be understood that a supply chain typically would
i ncl ude nunerous denmand and supply enterprg ses and that sone 15

enterprises can both generate and supply denmands. Denmand enterprise 10

i ncludes a transactional execution system|layer 14. Transactional execution

system | ayer éﬁIﬁ?pﬁﬁgégi§T§0§yéﬁe@H§U9ﬁAﬁ§Né§ ERP/ MRP/ DRP transacti onal
execution sy i ¢ planning interchange (EPI)
| ayer 16 is in confmbrattomphete uvndesscandinpg efetbei bnesentem | ayer 14.
pransact! onal 1RSI RN Y SLRE LaYERedgedndnERLokAKEY RS GRBIZEASLY | shed

by software executing on a conputer sy ocated a enan enterp se 10.
Supply 25 reﬁeerpngsbolzhslﬁolépWyngndeaqaspa1pnaﬁg£en|onal execution

systembayer d8ud M ERITHLERh eeveLBoRobRYeRa! 6labbhobaySh iy

Transacti onal on sys a er ayer can bé "es aglished
by software exefﬂrengeonumbenapunéncayetémkbo@aaedras sogpkhe3@in:

oL Bl LSt b &, SHOBUMEESHY, B BIBEROSERGERR 87 bheL BSBETMAE bR 141"
| ayer 20 by asdatemt fansértehdgdr ef@6erSuppkypibhaningl anrbsg angupel3?
AVENDED SHEET 1,5 10,688 88§51 8PLRENEEaRY 1305 U3" €ngXBeULLAg On & computer
10 invention; . .
FIGURE 2 is a block diagram of another embodiment of
a system for extended enterprise planning across a supply
chain according to the teachings of the present
invention;
15 FIGURE 3 is a block diagram of one embodiment of
enterprises in an automotive supply chain;
FIGURE 4 is a block diagram of one embodiment of
enterprises in a consumer packaged goods supply chain;
and '
20 FIGUREs 5A, 5B and 5C provide a flow chart of one
embodiment of a method for managing demands communicated
between enterprises in a supply chain according to the

teachings of the present invention.



system-that .is, for exﬁhpﬂ&ﬁ}ﬁeg&ﬁﬁg i h respect to each enterprise in the
suppl y chai an) $okiy7 | s !mjﬁ rol of demand enterpri sepdflusdmnsrss
general, for g J upply chain, supply chain planning
engi ne 22 can be cIoser assocl th a demand enterprise 10 that is at
the top of the supply chain. For a tightly Eoupled supply chain, supply
chai n planning engine 22 can be neutral witR respect to t T i 10
wi thin the supply chain and provide, for exanple, a value gﬁﬁg&ﬁkg#ﬂﬁﬁiBtﬁ“
one enbodi nent of the present |nvent|on su--l chai n pl anni_ng BRBlIACED22
can be i npl enreMEdR L] QR Aail able from 2

TECHNOLOG ES. In On%ﬁ’ﬂ%"ﬁ%"é &fbi&ﬁc paf§ dm 19t one! 8YE8HEABNtIBERA

access/transfer |ayer 26 uses the c In ernet or a private intranet to
provide a conmssian depaihended rﬁ%‘?ﬁms%rﬁb@i‘%&g @‘FrPﬁé Br 8YBREY

I nvention, dat taﬁg&g%ﬁaﬁz{fndéf%%o%%%mﬁlﬁfreaggdpyéﬁggta private LAN

or WAN netmnrk ) owever at there are
ot her ways to iimptesrisinn datfa demayd/enterprise al@rand. a Tsuppayt i onal

execut i on_Syst Qe At X et easLpl el Al oL sEDEdU! 8 dRthvgd from

supply chain plann| g "engine erprlse
transacti onal ewpnity arhasiyrst eDdnarat amtem@mlﬁesl®_repseSEBtplan or

schedul e deriv 2,50 ppLy enterprise
12. EPI | ayer %gutf&eﬁlrgﬂé%%omﬂefé‘% p‘%)@n%gepgaé %gﬁﬁ%%m% éa??o#f ormat and
ext ernal conmumyesetriadred .nt el?cfrace)cafxmle,r abereand ceate80rise EBRecabirba aystem
| ayer 1 nd tr ' ysteml 8..Lespegtively. EP

| ayers %é?and fggﬁ%%hﬂl g%te ih %éihé%ﬁ?Légréﬁigl%FE%€¥bni uBPSanng

i nt erchange datemfergirice kﬁxnnpheﬂpntstimaémkﬂipriﬁmcﬂhahesppﬁ$EGh

I nvention. Su%oeln}/anc %Ier}xe%a%nra G & e%a{hed 2e2n NrEIIJ\IPJILEsDe ET It should be

understood that a supply chain typically would include

numerous demand and supply enterprises and that some
15 enterprise can both generate and supply demands.

Demand enterprise 10 includes a transactional
execution system layer 14. Transactional execution
system layer 14 represents a system such as an
ERP/MRP/DRP transactional execution system. A federated

20 electronic planning interchange (EPI) layer 16 is in
communication with transactional execution systemllayer
14. Transactional execution system layer 14 and EPI
layer 16 can be established by software executing on a
computer system located at demand enterprise 10. Supply

25 enterprise 12 similarly includes a transactional
execution system layer 18 in communication with a
federated EPI layer 20. Transactional execution system
layer 18 and EPI layer 20 can be established by software
executing en a computer system located at supply

30 enterprise 12.

A supply chain planning engine 22 is in
communication with a federated EPI layer 24 which is
interconnected with EPI layer 16 and EPI layer 20 by a
data transfer layer 26. Supply chain planning engine 22



perfornms planning forT&pgm§mﬁpm¥ng i, and EPI | ayer 24 provides a-data-
speci fication format a nication interface for supply chain
pl anni ng eryD98/081T7 usi g“ﬂmgugsm i ¢ pl anni ng i nt er changePEHUBI 4789
protocol. EPI layers I re connected by and conmuni cate
I nformati on across data access/transfer |ayer 26. Supply chain planning

engi, conmmuni cate pl anni nggi nformation with transactional
execu'fHISrBl'Eﬁtm IBEgK 14 and transacti onal execution 10 system | ayer

18 iin ordﬁEpEAEEDecelv information and provide extended enterprise planning
for @QB?EQh@E b9 EB?thﬁi“éhb%éuﬁfmbhénpBegéﬂabu't'é‘!ce“t hon,
EPlI | ayer 16 and EPI [ayer are” placed 1 n comuni cation

transactlonaJSEREQMttbntsysteﬁpra?baﬁplﬂranéutgaﬂowﬂﬁberﬁé§eCW|ﬁw elache
systems and téhf%gﬂygéﬁa%ﬁ tﬂgoﬁﬂgﬁlgngﬁégﬁ‘Bgoiﬁaiyige gk@ $HRP! ¥ chain

pl anni ng engi ne ayer es the interface between supply
chai n pl anni neerbgdheof2demandPenteypriseclnd 20. geoeral, THerelaect roni c

i nt er change t e PL er ; d 5oy des a
scheneh$or tré§§%§%g 88 l ?ngﬁgglg §X §uéﬁlyl Bsp%énﬁegﬁlsupply
chain plannlngn@ngen%ZZQanahd ciaas&ytaeﬁablexeduwuah aydesandayers 14 and

LB o i SrPETIUCKRgsY b BRE EBp o BHGLNRLERNTchShe L abel I On
i npl ement ed onlgnplpfcbupmedcsuppay ehaautlsnppyytehalalpaadmlm@ place at
e 0L BEhSEnd 022 EafURE HeBREESPLALE HospiReodd EhEDeptBBlntoes
execution syswethinhhBheaseppdy chadnnahbypdesidgeed foa éxampﬂby a value
' added network. In one embodiment of the present
invention, supply chain planning engine 22 can be
implemented using a RHYTHM planning engine available from
I2 TECHNOLOGIES. In one embodiment of the present
15 invention, data access/transfer layer 26 uses the public
Internet or a private intranet to provide a communication
pathway. In another embodiment of the present invention,
data access/transfer layer 26 is implemented using a
private LAN or WAN network. It should be understood,
20 however, that there are other ways to implement data
access/transfer layer 26.

Transactional execution system layer 14 executes a
feasible plan or schedule derived from supply chain
planning engine 22 for demand enterprise 10, and

25 transactiohal execution system layer 18 executes a
feasible plan or schedule derived from supply chain
planning engine 22 for supply enterprise 12. EPI layer
16 and EPI layer 20 provide a data specification format
and external communication interface for transactional

30 execution system layer 14 and transactional execution
system layer 18, respectively. EPI layers 16 and 20
communicate information using an electronic planning
interchange data protocol according to the teachings of

the present invention. Supply chain planning engine 22



18 using information fo SHEET W98/ 0177

PCTI US97/ 14789 12 accor di troni c planning_interchange data
protocol. This data protocol can require, among othefl THiY SBHEET HAS!BEERENd
enterprise 10 and supply enterprise 12 comtt to honpring 6QQAQ nni ng} dat a
t hey provide and 5 to followng certain timng corsideratl fatal he
data. "According to the present inventjon, the electronic plannin

i nt er change daPer FPERSCBIaRRANEsEaRI FER SPRRNr FO&E s r‘:-'tPIde]G%@rorﬁ'24

maki ng across gheysePs! ¥ §8BhNspeeh FatAtivACEoeRalt Bnd Rxithanyiot ocol can
be 10 i mportant 1 n order to achieve desired benefits _across the supply
chain. This fLER‘B’P%hF?H@PnéPEG€§?CBUE‘-°FS SHBP_lIY! CER P&,aqwger‘?é‘rgtli”rﬁ_g
busi ness pol i c3esysingethe8lePto6RE BIanBioy dnte r@Mndd ddyap!y chain
desi gn through nodel definition,; aIIOMAng supply chain inventory 15
visibili%y; alpoekegeluppEplchavaréaplei £f ansi Bid iarg copneatacthdpy mad
'“Ve“tOfy/C?p%%ghmy?fggegeﬂﬁ¥09ﬁ§9§éntBerageph&t%h%h%éégyffaﬂgfgl laver
transportation/distribution; I nplementing time sensitive business rules;
al | owi ng avai |26} e $epPpt¥nFBainppbenaing gngeret i8¢ geantheyery
notification ofofRielPEEses1 LN ehyCIntBERKEILRTIXRAEERUSREING and
deregistering of enterprises; having nultiple |evels of security; and

aut hent i cat’i ngekegetiandsyeterr 1énapdptraasagitiong 1t lexeswidion sysitem | n

general, 5infrapifucty1ge; Ar 6851 cdatacdide! iHfd¢mation and provide

extended enterprise planning for the supply chain.

I nteract. Supply chain pl.agni engi ne 22. can conmuni cate i nformation
bi - di rect i oRghlokpiiryh tﬂﬁiﬁiﬁ?ﬁl‘ ution 35 syst em | prerusoifarend
r

According to the teachings of the present inventioh,

EPI layer 16 and EPI layer 20 are placed in communication
with transactional execution system layers 14 and 18 to

15 interface with those systems and to communicate
information from those systems to supply chain planning
engine 22. EPI layer 24 provides the interface between
supply chain planning engine 22 and EPI layers 16 and 20.
The electronic interchange data protocol used by EPI

20 layers 16, 20, and 24 provides a scheme for the format
and timing of information. In this manner, supply chain
planning engine 22, and transactional execution system
layers 14 and 18 are allowed to communicate with one
another and share information sufficient to plan the

25 supply chain. This supply chain planning can be
implemented on top of transactional execution systems
already in place at demand enterprise 10 and supply
enterprise 12. 1In addition, supply enterprise 12 and
demand enterprise 10 can use transactional execution

30 systems that are not originally designed to directly
interact.

Supply chain planning engine 22 can communicate

information bi-directionally with transactional execution
system layers 14 and 18 using information formatted



25 are provided by EPI layers 16, 20- and 24 of the present invention.
Wth respect to data, certain information can be required to be nade
accessi bl e WO 9O8MMAd and supply erterprises 10 and 12 to supPFTUSHAI4ASY

pl anni ng engi ne 22. This data can include, but is not limted to, capacity,
30 material and demand information. Capacity information can refer to
pl anned capacity volunes for work in procgss (end itemparts), capacity
resources and inventory planning. Material information can refer to

rel eases, shipnents, inventory profiles, available to prom se WO

98/ 08177 .according Yo the elec%ignic blannin _fﬁgékﬁﬁZﬁ%é7§%té3 (ATP),
costs, suppliers, and alternates. mand 1 nformafion can refer to custoner

requi renent s, pyotedak. dathbs dakca preeteael stant requirecaaiongantiherat us.
Ti i b o . | . e ; ;
I mng can D&y & é",c'@tjxaﬁ’.c?&?%@'%?%%f{%@ 18 LhE Q{xéﬁg%cgﬁﬂ‘?a?ﬁr?se 0

supply chai n plranhi’ng engi ne . ut a relatrve orous”Standard
t hat defines khecammifowko thenonirg obke pbardihgddatadtbeyspppkidentadpri se

10 or Wi t hi Y, I n tp. e : t c Legation
bet vveenjszl evergs&o#(t@h%y%g%p?é C %neﬁlg%ggrégﬁgééggfwg%ﬁg, P§6 eﬁgugc%:g%r'di ng
to the teachi ngs dicehedimesentthavenesent inwenfietantihedelecérdeficned for

e e Bk AL Ehls 88420k 8o LR KeE LB S Iese LRI
lover tier suppdn@asdsv tdisuppertdSdecissapphykihgi acréssotienguppliyhe
the 1 nf or mat (SRR ovi GRHE b RerORPBREL kY e ths P BB RR LR REr B seq 10
and 1210 Suppl impdetanpl amnondeenye necBlevandpsdvedebenefits across the
supply chain. This functionality includes, but is not
limited to, implementing business policies, rules, and
procedures; providing optimal supply chain design through
model definition; allowing supply chain inventory
15 visibility; allowing supply chain capacity visibility;
optimizing the inventory/capacity dependency across the
supply chain; optimizing transportation/distribution;
implementing time sensitive business rules; allowing
available to promise; providing automatic planning
20 notification of enterprises involved; providing dynamic
registering and deregistering of enterprises; having
multiple levels of security; and authenticating buyer and
seller enterprises within the supply chain.
In general, infrastructure areas of data and timing
25 are providéd by EPI layers 16, 20 and 24 of the present
invention. With respect to data, certain information can
be required to be made accessible by demand and supply
enterprises 10 and 12 to supply chain planning engine 22.
This data can include, but is not limited to, capacity,
30 material and demand information. Capacity information
can refer to planned capacity volumes for work in process
{end item parts), capacity resources and inventory
planning. Material information can refer to releases,

shipments, inventory profiles, available to promise



20 gross requirenents explosion, variability analysis (planning,
forward, baC%W?ﬁ%mmPP||a poi nt of use, JIT/ agile/sequencing r eggh/HSREHsD) |
measurenent tracking, and inter-level comrunication. A systemfor extended
enterprise planning, according 25 to the teachings of the present

I nvention, can provide enterprise to enterprise conmunication |ogic, which
can be referred to as request/pronise logict3to drive the exchange of

pl anning data in a tinmely fashion. Change propagati on can be managed
forward and backward, and 30 vertically and horizontally within the
supply chain. (ATRIquESStS, preaRRLEEERN exEkerRALBet WeBAMAAG enterpri se

wi thin the supghyd &Jr%iﬂorﬁ%@%éﬁm&ec&%zﬁefaﬁeaﬁlwﬁ?ﬂ&ét egrwn&ew

busi ness policies, rules rocedures that have béen defi ned of
the supply chand:atmdelcustow %mfra;ctlon. location and status. Tlmlng
PCTIUSOT/ 14789 L4, Wa SOl itd (lifen UAD Bt MAifLn 140 49 €nt °CeE L3EPyEhESQA !
of the sane conpany, the request prom se [ogi c can be’ set 0 operate

automati &al |y wift raupﬁhxatchmnpamgammmm@@girse n2)2 del i&ytﬂmu’pr @paghathgely
Qenand_changes o iga tenk pLessn
I nventi on, fivé g%ncep can e consi eregﬁ% ? ounda?lon P é §|ng
agility into pk@nmaqptdﬁman4nﬁQ/snpplw &nterpxlsenb@porl$2thathmﬁ the
FnSt oL oo Y e A S LRl one UBABRESRRIOE S e
of limted UsebdﬂwéﬂnlhewemﬁnﬂﬁltﬁEﬂSHNWMMg@M&Hm onaﬁbreakogﬁWﬁtngThﬁd
?BRL?V\;:J.%Q,[ ﬁ gﬁ | Ip?r%:.irg]:_l tnéa%et ytpeeascﬁ)lfng(r:sonosf rt‘?hgtgreggﬁterigxlrghtlagam ty,
tlming,standards are defined for demand and supply
- enterprises 10 and 12 in the supply chain. These timing
requirements allow information to be passed in a timely
fashion to and from lower tier suppliers within the
15 supply chain.
According to the teachings of the present invention,
supply chain planning engine 22 acts on the ihformation
provided by the various demand and supply enterprises 10
and 12. Supply chain planning engine 22 can provide
20 gross requirements explosion, variability analysis
(planning, forward, backward, pull, point of use,
JIT/agile/sequencing requirements), measurement tracking,
and inter-level communication.
A system for extended enterprise planning, according
25 to the teachings of the present invention, can provide
enterprise to enterprise communication logic, which can
be referred to as request/promise logic, to drive the
exchange of planning data in a timely fashion. Change
propagation can be managed forward and backward, and
30 vertically and horizontally within the supply chain. A
request or promise can be executed between any enterprise
within the supply chain. Request/promise logic can be
integrated within business policies, rules, or procedures
that have been defined as part of the supply chain model.



15 war ehousi ng, suppliers, managenent policies, custoner and channel'
al locations, and others. A second concept is that of concurrent versu

serial pl arWPI89817¢onyent i onal planning i s done sequential | yPoF §?a7r"|45q9l y -

wi th separate plans for manufacturing, 20 procurenent, transportation,
sourcing, allocation, and distribution - resulting in unsynchronized pl ans.
According to the present invention, systeng can be capable of concurrent

pl anni ng across the supply chain, resulting in faster plan generation and
synchroni zed, 25 responsive supply chain. A third concept is that of

gl obal insightn hé £DHIAELONS, nﬁﬁaneasnwh@ﬁdtwen@ntéeph@le&mair@gpa&rt

organi zati on can_grasp the gl obal lLy claimwde) a | oca
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gl obal I'y gooduglegs soperseé hghtbhani ealyhel thinj ek tgeefphaly sbathepeci fic
~enterprise. Another concept is that of advanced warni ng. \Wen_a Iocal

change occur siS RPRPERY | n|EranaeaﬁéagtéamepéthanqeﬂotQSP@9b7¥

PCT/ US9g/ 14789381 ynskaedul ed equi pnent downtine, or the failure of a
supplier to performto expectations - a system can relay an advance warni ng
to ot her enterpr|s%%C@¥d%@§k§°thGeP§eFﬁn¥hén§&B§P9nché#Ne FONSeR&Sni ng can

define the | og@h Be congbaegédlﬂotfaysfeﬁnaaglehfqg& QR ieRNA A 3l tiers
wi thin the supply chain, as well as_its aff on sal es, inventory and work

in process | evet@, pleanningntseafuPRLY ghnes. Tﬁ|§l¥§§|§PPFﬁPtpﬁ§v¢@é§
i npor tant i nf g @b SFr ht REALEEMEALOT U8RI 324508 BoRkEbRCTRARD) ECt i Ves.

10 businesses require feasible solutions. Plans that fail
to consider real world constraints are of limited use.
Effective supply chain management means recognizing and
ninimizing the impact of many types of constraints:
materials, capacity, manpower, transportation,

15 warehousing, suppliers, management policies, customer and
channel allocations, and others.

A second concept is that of concurrent versus serial
planning. Conventional planning is done sequentially or
serially — with separate plans for manufacturing,

20 procurement, transportation, sourcing, allocation, and
distribution — resulting in unsynchronized plans.
According to the present invention, systems can be
capable of concurrent planning across the supply chain,
resulting in faster plan generation and synchronized,

25 responsive supply chain.

A third concept is that of global insight. With
constraint management and concurrent planning, an
organization can grasp the global (i.e., supply claim
wide) impact of local changes on the supply chain. This

30 allows an enterprise to make a globally good decision
rather than one that is just good for that specific
enterprise.

Another concept is that of advanced warrning. When a
local change occurs — whether it is an expedited order,



10 : . A further concept is that of built in business optimzation.

Because busiqﬁ§§m@ﬁeparios change constantly, the present inveptt/88714789
provi des a neans tor rapidly recommendi ng new operational solutions that

can, maxi m ze quantifi abl e busi ness objectives such as return 15 on
assets, profit contribution and cash flow. The decision support |ogic can
accommdate di fferent business optinizationtZriteria. In general, the
system of the present invention can provide a good supply chain solution
for transportation, 20 factory and warehouse sourcing, allocation of
materials and vassdiednlah RMHERETe M BHMRNtOT nehrif B2t lrragefaad
purchasing. It : | id i Vet_thegy t e on
all enterpri segﬁﬁ’glgrgﬁ%??%ﬂ%ng\%dd éa%lbdéﬁ%e y ézequé;s?y%gé%rg%{lsgggag
reliability onaa gdssaice2ivarningdia. other fnftierpnises ver nstakecheddprsse

outsourci ng ang p&%'uE&ﬁ§$Fa§g§894|it¢§¥%(wg§é%h.rE%ﬁmﬁéfgﬁ?:%ﬁéslgegl

custoners) as wel 1-%s § produ customzation cap IeS can be
real i zed5 Ent echeinges icartdmmsaldovidts taf fptth an déemand oxf paléntiaks

custorers, {rapshale (hase 30y crarder d o produstl ol £egul LEMEDL S,
request dermand TUulTillnent oﬁ%supﬁllers, recei ve confirmation, an
deliver the prdmventtatye sntl wauiks dquenogessiuevels t heead st bmes, andl duki | e

maxi m zi ng suppl.y chai erfar ) s can be. | ted.across
enterprises th 57 ng?ﬁs th@%ﬁ@g?y%f%v1éEs 1&5&4&%%@ information
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optimization. Because business scenarios change
constantly, the present invention prbvides a means for
rapidly recommending new operational solutions thaf can
maximize quantifiable business objectives such as return

15 on assets, profit contributionland cash flow. The
decision support logic can accommodate different business
optimization criteria. '

In general, the system of the present invention can
provide a good supply chain solution for transportation,

20 factory and warehouse sourcing, allocation of materials
and capacity, inventory replenishment, manufacturing, and
purchasing. It also provides the ability to predict the
impact of change on all enterprises and provides improved
and timely request to promise reliability on a global

25 basis. In addition, true multi-enterprise outsourcing
and procurement capabilities (which include suppliers and
customers) as'well as increased product customization
capabilities can be realized. Enterprises can be allowed
to gain orders from potential customers, translate those

30 orders into production requirements, request demand
fulfillment from suppliers, receive confirmation, and
deliver the promise date and subsequent product to the
customer, all while maximizing supply chain performance.

This can be implemented across enterprises that are not



system indicated generally at 30, for extended enterprise planning across
a supply chain according to the teachings of the present invention. System
30 provi dewosssmsranpl e of a supply chain having a nunber of PEBUSI71478
enterprises running transactional execution systens interconnected with
each other and a planning engine by EPI |ayers. System 30 includes a

di stributor which is running, for exanpl 6 a DRP transacti onal execution
system 32. An 15 EPI layer 34 is in ¢comunication with DRP system 32.
An original equipnment manufacturer (CEM is operating an ERP transactional

execution syst m 36 Lch_is, in.c ' I A Spare
parts vendor *P eSﬁ@F\é‘v&lﬁg aRdn3E & t(r%a@rﬁsé?“ﬁl ong{b%mx%%uaqq‘%stydsta%% ?@ P
which is in gaweknirespomsewi th an EPI layer 42. A first tier suppller i's
operating an MRPI| transactional execution system44 which is in

conmmuni cation with an EPl |ayer 46, and another first tier supplier is

oper ati ng anigRBrtbansattiophdf ex@upplon Gsirem 48 which is in 25

conmmuni cati o wi th_an EPITayer R0. =~ Last] a second t.ier. suppligr

operat Png an MRP FRGVEECH d-r% éﬁé’ﬁh%‘?‘g’f&? ‘?ﬁsﬁl%?r@??‘{’@‘?rﬁé) of'a

communi cat i ogyWirleh, anndllcdtavegenbral B y3@hafdx pautidegd engine 56 is in

conmuni cati on mnth an EPI. [ ayer 60 which inc es .a federat $ dat.abase 30
58, as shownENtEFPFISE BHENPNY ARKPSRA tWQRruS‘ﬁ ATHEI ANt ed by

data access/ thansl@icHid o2 ti Cﬂ\:@éémslmﬁémmrcat lwstoémlm or mati on

bet ween the EPI | ayers using an electronlc | annj ng i nt erchan data
protocol . o lire) fpyexé%ple of supplf ghalnqhav1ng a &%B

PCT/U§§7/147%%t%§prlses running transactional execution systems

interconnected with each other and a planning engine by
EPI layers.
System 30 includes a distributor which is running,

for example, a DRP transactional execution system 32. An

15 EPI layer 34 is in communication with DRP system 32. An
original equipment manufacturer (OEM) is operating an ERP
transactional execution system 36 which is in-
communication with an EPI layer 38. A spare parts vendor
is operating a DRP transactional execution system 40

20 which is in communication with an EPI layer 42. A first
tier supplier is operating an MRPII transactional
execution system 44 which is in communication with an EPI
layer 46, and another first tier supplier is operating an
ERP transactional execution system 48 which is in

25 | communication with an EPI layer 50. Lastly, a second
tier supplier is opérating an MRP transactional execution
system 52 which is in communication with an EPI layer 54.
A supply chain planning engine 56 is in communication
with an EPI layer 60 which includes a federated database

30 58, as shown. Each of the EPI layers 34 through 60 are
interconnected by data access/transfer layer 62 which
allows communication of information between the EPI
layers using an electronic planning interchange data
protocol.



In the .illustrated enbodi nment, the distributor originates demands for the
entire suppl 5&?&8?7 In other words, it is the distributor thacsgsdifarse
product and é@%era é% initial demands for the supply chain based upon 5
those sales. The distributor m ght be, for exanple, in the business of
selling personal conputers.” The distributor can receive products fromthe
CEM as wel| as spare parts fromthe spare patrts vendor. The OEM has two

first tier suppliers, one or both of which is supplied by 10 t he second
tier supplier. In this exanple supe%g chain, demand originates fromthe
di stributor and propgagdthes iddsletirp e ankedigenter thppliefribnuBoproni ses

to supply produchs/iRalites RIANAGRA &d.O" deﬂ@if@esgéﬁirim%fﬁ; AgGOpERRY O
15 pl an n% I'n 'S

t he present invéention, communication o ornmati on
enabl ed by usi wgrdse ridspecttinee dERitriduar tthat nkelhe prodeattandal .

execution syst rat Qv _th t ré Th C | 5€
conmmuni cate i ngg‘r§1 e ﬁc?% S'g‘ll%é‘at]hgiee engér)o%srgs% %n%‘?pn%f? n?%%%:}rg]ggeé%a?égﬁ
protocol 5 and ¢bppskey seliaisn plThenidig t20ibutormyigiet 36e cafot hexabylent gyr at e
pl anni ng acrosg,th |y, chain. I .0 p ' ngi 56 perforns
pl anni ng for aI%Peoﬁu?-’#g)%é%[ é}grsl%slég}%ﬁ F%I%g su%"pl%/ al %rgl n ’gﬁ%

i mpl ement at i ondisdchbiatans aan areade iosee artadhre tss/ st eom clidwe 20EM as bwekbhaaced

by an application _programinhterface (AP) which i enments the respeciive
EPI | ayer. The§gaﬁgv é%ﬁ1ﬁ%ﬂﬂ(ﬁhﬁ(#ﬁ%ﬁgegﬁ§ﬁ§rﬁ%ga%ﬁSacf?%n MEQ% utt8n
systens oper at gdrisy ¢delr entpplfierss iond ke upi yo£hevich The sappdied BB

| ayers can then,conmuni cate pl anni 30 informati on to supply chain

pl anni nd%ngi n&MS6 SETE o THFE fﬁk&pﬁgre.r'l n LJhor]'Hfﬁ hRisi) n?‘é?‘?g}‘l,c?éﬁ’éf at ed
dat abase 58 praemdns @rdeyinatlessifiront wheeatis tf ibiteoerded prSEsgatest or e
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products/parts propagate forward to the distributor.
According to the present invention, communication of

15 planning information is enabled by using the respective
EPI layers to link the transactional execution systems
operated by the enterprises. Thus, each enterprise can
communicate information using the electronic planning
interchange data protocol, and supply chain planning

20 engine 56 can thereby integrate planning across the
supply chain.

Supply chain planning engine 56 performs planning
for all of the enterprises in the supply chain. 1In one
implementation, each transactional execution system can

25 be enhanéed by an application program interface (API)
which implements the respective EPI layer. These API's
can hook into the existing transactional execution
systems opeiated by each enterprise in the supply chain.
The various EPI layers can then communicate planning

30 information to supply chain planning engine 56 and to one
another. 1In another implementation, federated database
58 provides a central site for each of the enterprises to
store planning related information which can then be
accessed by supply chain planning engine 56. Supply
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chai n planni ng engi ne 56 can access the planning information, plan for the
supply chaWP9%8®87brovi de planning information for the vari R¢IEFRI8P i ses
by storing information in federated database 58. 5 The el ectronic
pl anni ng i nterchange data protocol used by the EPI |ayers provides a conmon
format and rules for conmunication of planning information. In one

enbodi ment of the present invention, the el ectronic planning interchange
data protocol uses the formats set 10 forth in the follow ng tables
for communi Caijng, HAGEARy AL HOT6 San HLEsd e py

Del i very Request nme of %geator a%b ut er . ann;%? *

Creator's Na#@f@ﬂ-’n@(ﬁm: rlap £ Gh%rfl?-lﬁg%’*ChalTRec@@d?r%Vme of

bj ect, e.qg. Q B efrg{k}gr‘} : ge . DGy, O der

ool ved f ok an %§§A(H¥armatloé§l o £¥ho§% =nte. %y

96/ 05/ 05 00: @@qning 1nﬁnnmatimnrh@uﬁ%@en@£ﬁ¢sﬁanﬁbase SEXplratlon
DeadlinRe, e.g., 9 / f S by this
Coodlige o9 o P IRk A 0D Tanning (1 {fe U gE L GIEELEG OY

e.g., 96/05/ @se@D}0:10(: -EPI kayers hprovidesda dedmmen yformat smdv\anbes
accepted * I 0 when | want
what |'m ask|fr‘1)gI%efa(g’\rﬁ&g}‘é‘J‘I%Ja'(atJJ':%%]i f%?al?/%ryé fc?%rg |lo($1)nRen“Iar|) kK¥€e, g.,

" Addr ess, Ph@mhodlmeﬂt of |tleen pleesent. (nverBkidm/ Xhe electronic

planning interchange data protocol uses the formats set
10 forth in the following tables for communicating requests

and promises.

Table 1

15 Delivery Request

. Name of Creator, e.g., Compgtef Co. Plan "A"

. Creator's Name of Object, e.g., P.O. #123456

. Receiver's Name of Object, e.g., P.O. H#ABCDEF

. Remark String, e.g., "Emergency Order Received from Key
20 Customer"” '

. Issuance Date, e.g., 96/05/05 00:00:00

- . date the request was issued

. Expiration Deadline, e.g., 96/05/05 00:00:00
- if no promises are offered by this date, the request is
25 withdrawn
. Accepted Date, e.g., 96/05/05 00:00:00

- date the coffered delivery promises were accepted

. Delivery Due Date, e.g., 96/05/05 00:00:00

- when I want what I'm asking for

30 . Delivery Destination Remarks, e.g., "Address, Phone, . . ."

. Item Name, e.g., SKU #2zXC

. Quantity, e.g., 12




Quantity, e.g

96/ 05/ 05 00:

Accept ance Deadl i ne,

Del i very Dat e,

PCTI US97/ 147%’%’3’“?”“ e 2 Deli very

12 WD 98/ 08177 _
Prom se * O fered Date, 19089714789
when the prom se was offered *

e.g. 96/05/05 00: 00: 00 - if this deadline passes

W t hout acceptance by the requester, the promse is wthdrawn * Pl anned
e.g., 96/05/05 00:00:00 10 19 |tem Nane, e.g., SKU
e.g., 12 According to the teachings of the present

#ZXC Quantity,
i nventi on,
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25
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(71, T 3h 0 SabdRET £ 2] B oah6s BBk obasgers and el ectroni ¢

b vari ous tyE)etshlefdetardéhs%lcptalse?mlmék%u??@ﬁ?tsye% émst’amd
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TOCESSI Mg e wmore*sugply ciar ni probtem

he beRtdtedgfeldyery Dapen §- f’umgtsi’@gl 19,0 0P1E:8Rtire supply

Item Name, e.g., SKU #ZXC

Quantity, e.g., 12

According to the teachings of the present invention,
execution of planning and scheduling at the supply chain
level are implemented by allowing supply chain planning
engine 56 to create and plan for a model of the entire
supply chain. This virtual model can be created by the
planning information communicated to supply chain
planning engine 56. Supply chain planning engine 56 can
38,
42, 46, 50 and 54 and can poll EPI layer 60 in a reactive

proactively strip federated data from EPI layers 34,

fashion, thus providing both proactive and reactive

The standards defined by the EPI
layers and electronic planning interchange data protocol
integrates planning information by hooking into various
types of transactional execution systems and providing
planning information in a common format. According to
the present invention, by processing the whole supply
benefit of

can be

chain planning problem concurrently, the
opportunities to the entire supply chain
identified and implemented.
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PCTf US97/ 14789 20 Autonotive Supply Chain FIGURE 3 is a bl ock dlagran1of
one enbodi NWAIBHBL7AN aut onoti ve supply chain, indicated genePEF§97447880,

whi ch can be considered a tightly coupl ed supply chain. Supply 5 chain
70 has, at its center, a dealer enterprise 72. Qutward from deal er.
enterprise 72 are three final assenbly enjgrprises 74. Qutward fromfinal
assenbly enterprises 74 are a nunber of enterprises 76 that supply parts to

final assenbly enterprises 74. These 10 enterprises 76 include
busi nesses t hat+ SHOPL Ye €68601 QNERaEAMPONENt S, engi nes, suspensions, bodi es,
brakes, inter ons, and tires. Qutward from

enterprises 76 areFéG@Rﬁléna$ énbé@pkl§é§9¥8mtﬁ§t°§§p9myodﬂnentnaﬁeﬁmals
ncl udi ng el 5 r ehqgm
' udi ng ?§Sﬁh§1ﬁ ingikgved &en@?glﬁgsﬁﬁ hon hb& B be

According.to the teacﬁ resent | nvention, supply chai'n
i nt egr at ed us¢ﬁ@ bﬁecgmppd?reﬁaantpghhhyngoénéedesupﬁlEPChﬁayerSSQQPdNIbed

above. %gtgné@%é ih 6L ! ¢ O3t iﬁguééhgegggEbﬁgégégséﬁEégﬂrﬁg%hB om 20

deal er rom ses cah bé réturne eal er ‘deal er 72
can respond t@utwandt frem deabed enhthrpriekalVBvekry pheeesEipmam se date.

Deal o1 72 coul d_gener alee 8 pLaD. (5999 OULARRLORLLA! ¢;STRAdS cracei ve

prom ses, curate datres |very 0 Y o deal er
72's custonerenteﬂﬁsleeshééeare anaumbannoﬁgedbaupn;sesnﬂ%athamssnbpﬂbans

e P e b P PagE Yl kB BB Brsbh i i m nites across
10 enterprises 76 include businesses that supply electronic
components, engines, suspensions, bodies, brakes,

interiors, glass, transmissions, and tires. Outward from
enterprises 76 are additional enterprises 78 that supply
other materials including electronic components, a

15 foundry, and a steel miil.

According to the teachings of the present invention,
supply chain 70 can be integrated using the supply chain
planning engine and EPI layers described above. With
this integration, requests can be transferred out from

20 dealer 72 and promises can be returned back to dealer 72
so that dealer 72 can respond to a customer demand with a
relatively precise promise date. Dealer 72 could
generate a plan, send out appropriate demands, receive
promises, and know accurate dates for delivery of

25 vehicles tb dealer 72's customers. Where there is one
planning domain, simulations of plans for the supply
chain can occur, for example, in five to ten minutes
~across the network of enterprises. Where there are
multiple planner domains and there is sufficient

30 available to promise, plan development can occur, for
example, in one to two minutes across the network of
enterprises. o

Where there is insufficient available to promise and

multiple planner domains, due to the business process



mul tiple planner domai ns and there is sufficient 30 avail able to

prom se, ziydgaqé ppmrent can occur, for exanple, in one to tvweriisshee
across the network of enterprises. Wiere there is insufficient available to

prom se and nultiple planner donmains, due to the business process WO

98/ 08177 PCT/ US97/ 14789 21
constraints, dealer 72 can send requests to2linal assenbly enterprises 74
before 9:00 a.m in the norning. According to the EPI protocol, final
assenbly enterprises 74 can be required to provide requests to enterprises
76 5 by 11:@mnstraingsi hdeadehi hg. CARnEEPPr Feayestscir fHadlbe reqU|red
to provide req o) rqoge | y y 0

afternoon. In E%%%ﬁg%ﬁ% éﬁ€ér§ﬁ$§é§ zgnﬁ?ﬁéﬁebg ?Paﬁs?ér%ngg gi€10n1outer
enterprises 78 A@c@mlm@rtcse’sheaEb;l Brobopodk, Pivalsassepbly epderprises

returned to fi rLge a I be
returned to degf%résgﬁgg %? Bigéﬁmtik%Féﬁ%?§g§8§gfﬁégkgﬁ ? t% 8}3%§%§Gﬁﬂe
demand ar&l prorbwel 1 @@raemi obngehermosgdidgri n@nthgpﬁayeanGSplc@dud:élal @lean

for the SUpplyd§§§4{Fé8rtég§ &@f&e }éque ts t Bgt% gggpgggrse%egler i

can be provide accurate prom se 'RP6F mati o ry of i‘ni‘shed
vehicles. This aﬂyunbymﬂp@@cpsm aisothanaftienhoby. enﬂarmhnseﬂdhdma,ln t he

Tor awol ding 20PTOmERRE 4% EReeBR "bEARR T er 588 Bt kn AT e ng
substitutions féﬂtéfpﬁmsésnks bo enteeptnagspﬂébbgnﬂ a0 phase mndmises
Consurmer §“CkaQE%1§9§ é%%%%& g@ hal assembly enterprises 74 by 5:00
p.m., and promises can be returned to dealer 72 by 6:00
p.m. A planning engine can then process the demand and
promise information generated during the day and produce
a plan for the supply chain for the week.

15 In this manner, dealer 72 can be provided with
accurate promise information for delivery of finished
vehicles. This planning process also can identify
enterprise links in the supply chain causing delays and
warn those links of that status. Strategies for avoiding

20 delays can then be developed such as by finding
substitutions for those links or correcting problems at
those links.

Consumer Packaged Goods Supply Chain
25 _ FIGURE 4 is a block diagram of one embodiment of a
consumer packaged goods supply chain, indicated generally

at 80, which is a loosely coupled supply chain. A
retailer enterprise B2 receives products A, B and C from
primary vendor enterprises 84 and can receive products A
30 and B from secondary vendor enterprises 86; Of course,

the supply chain can be much more extensive, but is
reduced to this size for ease of explanation. According
to the teachings of the present invention, retailer
enterprise 82, primary vendor enterprises 84, and



25 FI GURE 4 This Sheetiils Bken®epigde@m Of one enbodi nent of a consumner °
packaged goods supply ed generally at 80, which is a | oosely
coupl ed supy® 988137 n. erprise 82 receives prod{WeSIA1418%and C
fromprimry vendor enterprises nd can receive products A 30 and B
from secondary vendor enterprises 86 O course, the supply chain can be
much nore ext duced to thiss size for ease of explanation
According tdg W\ggﬁ Eﬂ'ﬁﬁg E t he present 2|Snvention, retailer enterprise
82, prinmary {vendoRERACEPpri ses 84, and 22 ‘'secondary vendor enterprises
86 can be "Q%%@na%'fwv% ShtLHRrE U LTHY Na SN NEs Kk 'iE’%lA@y;rs as
described above. InTaddition, retdiler 82 can have the su hai n
pl anni ng engSHEPAYs GhiadNe ®hANTHNG engine and (BRT ylayers Q:Q)rﬂ¢-‘b¢rlb@d
operation of &eSUPRLY %I Thi St |y &ﬂﬂtﬂ nin a
supply chain \i/\)%ere a retaa édgoélﬁterep%ral{lse&éz suc a%%c%-Weneral |y
manages its shppmp&mmngrmgmaegssomtﬁds«mwumm Sfsent bakly

retail _ ter , | cat request
to pri (r;?ary ven?fgrroelnt Zl%prl sesséf%fzoorft elsf é/rga%?oduc lsé.a1 %@akﬁﬁqr

pr ot ocol cancdaftlmé a:am ﬂmbowdnmroralprcansuppnrpmrmnmlyemrmlcnremmpri ses
84 to supply u re.ther | anni ng .domai n, 15
si mul ati ons o%‘tll’ %[theyu(sg:g’pp y ac\k?%?ln%%aallrf'oc énel‘p ype@(a%? thf‘l five
to ten n1nutsup@dw0$haume enterprises. \Were there are mul tiple plannlng
domai ns and there t_av romgse, an_devel opnent can
occur, for exanpl gh%'rs% gcrl eﬂt%oﬁﬁ nﬁ'}bpégsal% % 1rlt e %ﬁows TRERH 1T ses.

10 enterprise 82, for example, to communicate a request to

primary vendor enterprises 84 for the respective
products. The EPI protocol can define a window for a
promise from primary vendor enterprises 84 to supply the
requested products. Where there is one planning domain,
15 simulations of plans for the supply chain can occur, for
example, in five to ten minutes across the enterprises.
Where there are multiple planner domains and there is
sufficient available to promise, plan development can
occur, for example, in one to two minutes across the
20 enterprises.
Where there is insufficient available to promise and
multiple planner domains, the window can be defined as a
2-hour window. If a promise is not received from a
primary vendor enterprise 84 within the 2-hour window,
25 retailer 82 can communicate a request to a secondary
vendor enterprise 86 to obtain the necessary product.
Again, a 2-hour window could be defined for a promise
from secondary vendor enterprises 86. It should be
understood that, in this manner, retailer enterprise 82
30 can timely inform the vendors in its supply chain of the
products needed as well as avoid running out of certain
products. The present invention provides a retailer
enterprise 82 and vendor enterprises 84 and 86 with the

ability to manage inventories and run a leaner supply



Where there, is insufficient available to prom se and multiple planner

domai ns, the w ndow can be defined as a 2-hour window |If a Qlémﬁ}sg.gwﬁ not
recei ved frompﬁary vendor enterprise 84 within the 2-hour %
retailer 82 can conmunicate a request to a secondary vendor enterprise 86
to obtain the necessary product. Again, a 2-hour w ndow coul d be defined
for a promse from secondary vendor enterpgBses 86. It shoul d be understood
that, in this manner, retailer enterprise 82 30 can tinmely informthe
vendors in its supply chain of the products needed as well as avoid running
out of certai ncpapgughsn Theppseible Wwithntoowentdondds pd aretiaid er
enterprise 82 and vendor enterprises 84 and 86 with the ability to nanage

i nvent ori es anBY#H®M8-| eaner suppl y WO 98/ 08177

PCT/ US97/ 14789 23 chain than is possible with conventional planning
systens. Communi cation of Plannlng Infornatlon 5, FI GUREs 5A, 5B
and 5C provi deCampunicahiep gf Rl demands comuni cat ed

bet ween gnt erpri sesprQURESUBR} Y 58haha accgssalvaaet@ rfhemt exAHt@eE &f the
present i1 nvention. The nethod of FIGUREs 5A-5C contenp] ates, for exanple,

the use of a puethed| fesrnapagipg demapwat:emmﬁprl&ﬁ&edomdwe@a di al
servers for CO@HHetﬁaigeg oh bnéafaﬁw @RaifS azbeMding ftbC¥Re FAadHing£P

100, an enterprise A develops a dermand forecast. In Step 102, entérprise A
connects to en@ﬁrbhESErBSSnblAﬁﬁﬁnglgérveﬁhelﬁe§béﬂ PG4FIQ§RES Btd pri se

A transmts th@ gaaagaﬁsgece& ERaRBUg PEhaeuBe BFeR pPub1SieAntinet,
enterprise B ac es receil
10 prlvate 1ntranet or direct dial servers for communication

of information.
As shown in FIGURE 5A, in step 100, an enterprise A
develops a demand forecast. In step 102, enterprise A
connects to enterprise B's planning server. In step 104,
i5 enterprise A transmits the demand forecast to enterprise
B. Then, in step 106, enterprise B acknowledges receipt
of enterprise A's demand forecast. 1In step 108,
enterprise A can then disconnect from enterprise B's
planning server.

20 As shown in FIGURE 5B, in step 110, enterprise B is
notified that a forecast has been received from
enterprise A. In step 112, enterprise B inserts the
demand forecast into its database, or transactional
execution system, in temporal order as indicated by the

25 forecast time stamp. In step 114, enterprise B
determines whether the forecast is new. If not, in step
116, no action is taken, and enterprise B has completed
processing the demand forecast. If the forecast is new,
enterprise B, in step 118, has its planner view the

30 demand forecast and compare it with its own demand
forecast. In step 120, enterprise B then determines
whether the forecasts differ. 1If not, in step 122,
enterprise B approves the forecast. If so, in step 124,
enterprise B updates its forecast and imports the updated



of enterprise A's demand forecast. In step 108, enterprise A can t hen

di sconnect fromenterprise B's plannlng server. 20 sho

FI GURE 5B, WOh984G83%7 110, enterprise Bis notified that a foré’(gé't‘sgm‘s 8{’)een
received fromenterprise A In step 112, enterprise B inserts the demand
forecast into its database,  or transactional execution system in tenpora
order as indicated by the 25 forecastp4inme stanp. |In step 114,
enterprise B determ nes whether the forecast is new If not, in step 116,
no action is taken, and enterprise B has conpl eted processing the denmand

forecast. 'ffb@%cfa%rte%sso 1% QYL arfii 166 Py S€erB, | Th S$tegp 1186, has its
pl anner view the 30 demand forecast and conpare it mnth its, owmn demand

forecast. |nesteyrrige i1l iQNERGHE L QR PARELS SRt P 1 2PRIRYr ecast s
differ. I'f nQlorydt SteR ddep QUES péﬂﬁ@r&?@@rB)V@ﬁaﬁélﬁthrP@@S&emérfxdSO in

step 124, enterprise B updates its forecast and orts the updated WO
98/ 08177 forecast to enterprise A. In step U auBbS@ 4R f or ecast
| nto its play ﬂﬁnﬁye“& AP &Eﬁth@nf@f@éass By den; §ODREE! $389
enterprise A'sS anni server. In step 8, enterprlse Btransmts its
demand forecmttet@meerfbmm dnswms@@b 18@11 entRFpFise A.5

acknow edges recelz‘fg é:ﬂ Jrrbelgf @ndlnlgt%ep:;;%engghgfpgésg Bscan
di sconnect from enterprise omm In Fl GJ C, in step 134

enterprlseA|thdﬂunotmﬁmédeﬁha¢mn ﬁp¥©¢@§bshaﬁabeﬁéeﬁe¢@é§¢@eﬁr¢mom

ot L e ARG, o SHSS8 SRektaipe Arthilie cherfeas

stanp.1d n st dpdBHsemierprite dSatabase 1n temporal order as indicated
by the forecast time stamp. 1In step 138, enterprise A
then determines whether the forecast is new. If not, in
step 140, no action is taken by enterprise A. If so, in
step 142, enterprise A's planner views the forecast and

15 " compares it with enterprise A's own forecast. In step

144, enterprise A takes further action as needed.

This process between enterprise A and enterprise B
can continue such that both enterprises maintain demand
forecasts that incorporate information available to both

20 enterprises. The level at which this information is
shared and communicated can be implemented as deeply as

_ desired by the various enterprises. According to the

teachings of the present invention, an EPI layer can be
established and provide enterprises with a means for

25 communicating information between one another and
integrating that information into the supply chain
planning. '

Although the present invéntion has been described in
detail, it should be understood that various

30 modifications, substitutions, and alterations can be made
hereto without departing from the intended scope as
defined by the appended claims.
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aéé new. If not, in step 140, no action

t hen determ nes whet helﬂliStSh&tHaamg‘q@il .

I s taken byv&%&?ﬁ?{_)‘} se ’wm%’u tep 142, enterprise A S praRye/1476b WS
the forecast an gﬂjth enterprise A's own forecast. In
step 144, enterprise A takes action as needed. This process between

enterprise A and enterprise B can-continue such that b ' Ih§ €
: @5‘? sggff@g B,

20

mai ntai n denmand forecasts that incorporate?nformation
"~ enterprises. The level at which this information is shared —
comuni cat ed can be inplenented as deeply as desired by the various
enterprises. ASEd dSEWARINER F9achings of the present invention, an EPI
| ayer can be e.Stabll'.Sh?qﬂ.a%gstPérﬁ’Vf@F @:@é&ﬁ&éaséﬁté\tﬁbi%”?%ﬁnﬁﬁb 25
comuni cating information between one another and integrating that
i nformation | rdaraste &R ehalpl aGPRRELSMMThough the present invention
has been descri bed j ai L4 S i ngeEst 908eh8A ' :
nodi fi cati ons, subsét p‘t%ﬁ%nésys%én% a %%?3%?%%3 gan ge ﬁa%eahé?g%agg\?mlggout
departi5g fromm ke SuprEehabopecemprbsingt by the appended claims. /17
489 25 VHAT 1S CLAIMED I Sigslor t“réﬂé%é?{ri Réle%ié@&'éi’oﬁ%ﬁégéhsgﬁ%i‘“”' ng
across a supply chain, conprising: a frrst system associated w emand
enterprises | mgerablen tumtecutaia, ptanpfési ag: opefatingt eandaohinens
execution syst e e cu a plan for an operating
envi ronnent  of° #&%e#%‘ﬁ%%ﬁ%‘?%’%‘?%ﬁ%ghn%gd

' a first federated electronic planning

10 interchange layer in communication with the first
transactional execution system layer, the first federated
electronic planning interchange layer providing a data
specification format and an external communication
interface for the first transactional execution system

15 layer:;

a second system associated with a supply enterprise
in a supply chain, comprising:
a second transactional execution system layer
operable to execute a plan for an operating environment

20 of the supply enterprise; and

a second federated electronic planning
interchange layer in communication with the second
transactional execution system layer, the second
federated electronic planning interchange layer providing

25 a data specification format and an external communication
interface for the second transactional execution system
layer; and '

2 third system, comprising:
_ a supply chain planning engine operablé to

30 ‘perform planning for the supply chain; and

a third federated electronic planning
interchange layer in communication with the supply chain
planning engine, the third federated electronic planning
interchange layer providing a data specification format

* c L ] H] *




Cransact | onal. oxecut | on LREREGIRREE. (<"l anni ng 1§t er change | ayer

transacti onal execution
mﬂ ﬂm m and an external conMuUIBCENS$STN4789

:
provi di ng awvoleg/esispeci fi l
interface for the first execution system | ayer; 15 a

pl ural -ty—0f second systens associated with supply enterprises in different

tiers oTHIShSHEETPWAY BEBRi[n, each second syéqt)em conprising: a second

transgcti on®epea@gti on jsystem | ayer oper@ble to execute a plan for an

oper att ' of the supply enterprise; and a second

pl anni ng i nterchange l.ayer in conmunication with_ the second transacti onal
execution sy?t"é"ﬂ\qrhﬁﬁglfrf'ﬂei SRTMP A h oL 7 HERF A ng%rl %rSBPB€Ydi ng a
data speci fi egadion glarimin@rehginextaidal 25 . communication interface
for the second transactional execution systemlayer; and a third system
conprising: a sup@ i R _n??ﬁf‘%gfg’f n&%%%rh%?%r‘f%“%%??b?% &nni ng for
the supply chairst,anfbchd and third fedetdtéd &leowiowidnbeaghenge | ayer

i n communi cation wiith the supply chain planning engine, the third planning
i nt er change HAFETGRARAY IRy S Hat e (RT3 | 2GEe oW toaneteanta%AT ext er nal

conmmuni cat i o Ji WA HACEr 4108 £d 1€ 5 UDPE Yrifd e on PheRRe &Y €RWi Aers8nd 26 a
data access/transfer |layer_interconnecting and allow ng transfer of

pl anni ng i nf GraRAND R ekrd t FrA$T kAR R ¢t ePrha Rt RiRds; the data
speci ficati on fiQp@sngad £yd L5 pal

such that the supply chain planning engine, the

10 first transactional execution system and the second
transactional execution system can communicate planning
information, and the supply chain planning engine can use
the planning information to provide constraint based
extended enterprise planning across the supply chain.

15

2. The system of Claim 1, wherein the first,
second and third federated electronic planning
interchange layers communicate using an electronic
planning interchange data protocol.

20 '

3. The system of Claim 2, wherein the electronic
planning interchange data protocol defines a window in
which supply information is to be sent in response to
demand information.

25

4, The system of Claim 1, wherein the first and
second federated electronic planning interchange layers
are implemented by application program interfaces fot the
first and second transactional execution systems.

30

5. The system of Claim 1, wherein the supply chain
planning engine is implemented using a RHYTHM planning
engine.

LT




. . eetHas Been Replaced
5 conmuni cati on |nter anni ng i nterchange | ayers thereby
al | ow ng CoNGHd, gﬁ&hjiran gﬂ g informati on between tgertisdralsrse
second and thiTd sys y chai n pl anni ng engi ne t hereby
havi ng 10 access to the plannlng information :to provide constraint

based extended enterprise planning across the supply crETi_gschEET [.m@ ﬁgﬁtem

of Claim1l1, wherein the planning 15 i nt2ek change | ay wm

using a data specification format conprising an el ectropic_pl

i nt éerchange data protocol. 3. The system of C aim 2, wherein the

el ectronic 20 pIGannl Tdne rﬁ_&(é?rf(ﬂ#arﬁg% Gleaim photwhere iRt thesthrsk nad i n
whi ch supply inf i péq‘;}:s,?e n.
4, The syst e%e%rforﬁg airm f%é\ﬁeér}% neé}{] é"ﬁ rds%? and ﬂié) gfggggjé%& égﬁﬁ?ﬁg
i nt erchange | aydves groay moinsiattiog of HRR @Rl?,orarmd@ﬁi%r@lmemaces for
the first and each second transacti onal execution systens. 5. The system
of daim1l, whé PSS e supply chai-n 30 pl anni ng engi ne is inplenented
by a pl agning engi ne that uses a flexible network based approach to nodel

t he supply chain. /| t 1111 {1 7 6 h syst em of
Claim1, wherein the fi rs'JJth S = seegrbnog'|= t ransnjéc i ona$ %xrécu F o gystems are
sel ected from taloe egrsy/ipy anm e s tliatre ofi ERRp IR nted WHRhgl theai pgbbic
systens. 7. %%e%sé[tem of Claiml, wherein the data

10 8. The system of Claim 1, wherein the data
access/transfer layer is implemented through a value

added network.
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access/transfer layer is inplenented using the public Internet. 10 8. "The

systemof Claim1l, wherein the data access/transfer |ayer i§g, ed
t hrough a WQWOBEHded net wor k. 28 9. A net hod for exteiggggéﬁigyprise

pl anni ng across a supply chain, conprising: connecting a first planning
I nterchange layer to a first transactional execution system | ayer

associ ated 5 with a demand enterprisegin a supply chain the first

pl anni ng i nterchange |ayer providing a data specification format and an
external conmunication interface for the first transactional execution

system | ayer; congecti A0 e thlod EFolrt Yexdfe ntRed reh i i sty plllanning nt er change
to a plurality of second transactional execution system|ayers associ ated
with supply BREEESr s S3PP YdiPrdPentCPIH S 9 he supply chai nthe second

pl anni ng i nt ercha@g,glde@tq_rn% A RirFth Feriedaitted pElddt aii®pIandig and an
external conmunication 15 interface for the second transactional

executi on sy$NERFCRPAAE lRAYEerc dih SRR IELAHIMY Y raiteF 2t ect roni ¢

pl anni gg i nt @CGRARGR SIAUAT hd R IANIP! Sy A M A UKL TR &€ wPER bl € O
perform planning tor the supply chain'the 20 =~ third planning interchange
| ayer provi ddegaaddsnd enpediss da iSorPURRIMAICRAE an ext ernal comuni cati on

interface for the supp@hdﬂuﬂﬂb¢?gygﬂfgkéﬁm&éggréﬂghiéﬁéﬁ@gﬁﬁ@@ting the
pl anning interchange |ayers wth a data transfer I%Xer t he supply chain
pl anni ng engipd@nning interchange layer provides a data speci 1gatlon
" format and an external communication interface for the
10 first transactional execution system layer;
connecting a second federated electronic planning
interchange layer in communication with a second
transactional execution system layer associated with a
supply enterprise in a supply chain;

15 such that the second federated electronic
planning interchange layer provides a data specification
format and an external communication interface for the
second transactional execution system layer; and

connecting a third federated electronic planning

20 interchange layer in communication with a supply chain
planning engine operable to perform planning for the
supply chain;

such that the third federated electronic
planning interchange layer provides a data specification

25 format and an exﬁernal communication interface for the
supply chain planning engine; and

interconnecting the first, second and third
federated electronic planning interchange layers with a
data transfer layer;

30 such that the supply chain planning engine, the
first transactional execution system and the second
transactional execution system can communicate planning

information, and the supply chain planning engine can use
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25 ‘the -first transactional execution system and each of the second

transacti on e I on systens communi cating pl anni ng informya mﬁﬁﬂ,
fﬂﬁﬂ%ﬁ@ﬁ?ﬁ' [ S o% t he

data specif formats and external conmmuni cation interface

pl anni ng i nterchange 30 | ayers thereby allow ng concurrent transfer of
pl anni ng i nformati on between the first, second and third systens; and the
supply chain pl anni ng engi ne thereby havi ng%iccess to the planning

i nformation to provide constraint 29 based extended enterprise planning
across the supply chain. 10. The method of Caim9, wherein interconnecting
5 t he pl antheg planevigtgargd drmatiion diprpresidei aonatuaint shesedi cati on

format conprising a .5 . 1 nt ' a t 11. The
ot hod of O ai BRESAARRLAn vkt & FhARAS FEFORRDEMERARRIY SRl O ar'a
protocol defines a window in which supply information is to be sent in
response to demand i,nf or nRLI QIL TF f. (] ai '
connecting the 15 Xy fi ?ig}é gl[r.]écpfcﬁ% %%?o%%?%’nﬁ?’%%% e‘?%%%‘géﬂlgygpg
conpri ses i npl eéwstti, ngeaqpid catd dthirdgiederated f atestfonichelénnshgand t he

second transact.iqgnal ,executy Qn ) 130T f .0 alm9, wherein
connecti ng thet erCh%ﬂﬂ%(}%yer#%¢9 |$&%‘%H%%§@g$é§§$ g%%%F?tgé connecti ng
to a supply chailectramiiong lengiirey i imtenehdege ubapgra fhaki tommort set ks

based h t del |y, chain. 14, The method of Caim 9 '
connect | ng  nous3nd o5t sdGEHR S Sidlnith it o T o rerangEeFaseTe |

10 11. The method of Claim 10, wherein the electronic
planning interchange data protocol defines a window in
which supply information is to be sent in response to
demand information.

15 '~ 12. The method of Claim 9, wherein connecting the
first and second federated electronic planning.
interchange layers comprises implementing application
program interfaces for the first and second transactional
execution systems.

20

13. The method of Claim 92, connecting the third
federated electronic planning interchange layer comprise
connecting to a supply chain planning engine implemented
using a RHYTHM planning engine.

25 '

14. The method of Claim 9, wherein connecting the
first and second federated electronic planning
interchange layers comprises connecting to first and
second transactidnal'execution systems that are selected

30 from the group consisting of ERP, DRP, and MRP planning
systems. '

_—
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conprises connecting to first and second transactional execution systens
that are sel ected fromthe group consisting of ERP, DRP, and MRP E}anning
systens. 30VO9MBL77 15 The method of Claim9, wherein i ntF&TRAE®Png i s
acconpl i shed by a data access/transfer |ayer inplenented using the public
I nt ernet. AMENDED SHEET 30 16. The nmethod of Caim9, wherein
i nterconnecting is acconplished by a datamccess/transfer |ayer inplenented
~through a val ue added networ k.

15. The method of Claim 9, wherein interconnecting
is accomplished by a data access/transfer later

implemented using the public Internet.

5 _ 16. The method of Claim 9, wherein interconnecting
is accomplished by a data access/transfer later
implemented through a value added network.
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