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| NVENTION 5 The present invention relates to a nmethod and a system for
reducing leadtime in the packagindg industry. This invention is
particularly beneficial to the flexible packaging industry which
services the fast noving consuner goods nmanufacturing industry (i.e.

producers of snacésmﬁe 6ﬁ§qu)rm®, Féﬁ\ﬂﬁﬁjc”@ealth and beauty
~ ACKA

aids, etc.). Curreptd = ime itemfor 10
t hese conpani es, éé]gl]_, mg—%ﬁ’ ?ﬁ?y?ﬁﬁm Reduci ng t he
packagi ng | eadtine allows for waste reduction and revenue enhancenent
oppor t UBiAldIEEROURDOF PHEdNSEENT@ONer ei n conpri ses an embodi ment  of
a business process which may be enabl ed b% the inter ngt and capabl e
of exchangi nghe Besent oryratipB Feldleshioop HaEthpY sAPded SYBIEBL é¥s BuciiEs,
Pat ent ... 6,067, 406 di.scl arpet : i ElBichl kdfhe OUt put
node of {}%ﬂ“‘BEffbH}eP&% AREE *ngl?‘l r 'na@?it'%qtel e%t%gtxélgﬁilgrlr\gges con an eout put
medi um geyibRe pshkagRe! Bidugey WicHi dehécasntheufsr newlieg tcabbengegeodsgs such
as: paper type, Ink type, etc. Apart fromthe screen characheristics
such asmzpnizewring| indystiodler BEANAEY ofntnagkyyl e0okiEse ATGKELy | BRYEE ve can
be conmmyn W@ Ak "HaPkd Pk 1RO UAGEst (EadtimeRash Bar i pt
Level ngygé@%ggjc%{ngoﬁg%f e{c%' fr;e)t(:)‘?llgﬁit?& ﬂégit(sg%(;% s cal i %r ati on“::ul_r ves can be.
pr epar ethdsor capRmids] Caridy pe sysiémrveiddebéttignecknforbthem.ef fasducwg B nane.
By this nane_indication_ _and nam n onventi pns based , u he
out put RadesEe Jdeadtei oW g‘%’et"é@rskc, q&‘§1cﬂﬁ?a?1?‘gﬂe¥?fﬁﬁg§§h %’%ﬁ‘%ﬁ@ 25
i nt rodugg?org,}”i k] y and consistently. U S. Patent No. 6,067,406 is

e

i ncor por erein by reference. U S. Patent No. 5,991, 783 discl oses
a syst em and Thet methofiodisgjesealr heieiny comprigesi any cmbadinetisohi 8 thUSHEE | ayout

page contai ni ng .gr aphi cal data. gorr.el at ed t . least-0 i cal
i mage V\/ri’ir‘&“r‘?sﬁd‘g”%f ég?%f]:’fl 3‘7“%%8‘?1%@? gb%i"?:“érl“feé%'elﬁc%a&’gg,ﬁc éac%%%{@%gt t he
| ayqyt RAGEMERYN WahRiHd basnaistgietesses. a conpl ete, full-color image, or

as individual color separation plates. The_ system and mj%pod create a
set of mast erU.Sd@etent Ness. 065406 Gissloses A mavearand; fevichmoare® dhes
compl et ¢ (05 B A8t eReck@hict Maddt BN BltpbiBgE,
and a coorurt%g% ar§1%<§e is)fe'gn %&%ﬂzg%y%g?éﬂn{aeggﬁt a,c ' g P

medium may be characterized by different user-selectable settings such as: paper

type, ink type, etc. Apart from the screen characteristics such as screen ruhing,

20  frequency and angle, a calibration curve can be communicated via the page
description language (e.g. PostSeript Level 2} for each color component. Sets of
calibration curves can be prepared for specific types of rendering, and be
referenced by name. By this name indication and by naming conventions based
upon the output mode or screening parameters, calibration changes can be

25  introduced quickly and consistently. U.S. Patent No. 6,067,406 is incorporated
herein by reference.

U.S. Patent No. 5,991,783 discloses a system and method for generating,
storing and transmitting a layout page containing graphical data correlated to at
least one graphical image which has previously been graphically encoded, such

30  that the layout page may be printed either as a complete, full-color image, or as
individual color separation plates. The system and method create a set of master
data files, having a main master file which stores complete RGB (red, green, blue)

color data for the graphical image, and a correlated set of CMYK (cyan, magenta,
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fil esyoqaphysgpnt ai ning graphical data for a single col Qe S&RALRLI ON
pl at e ?or the graphical inmage. The main naster file contains polnters

to each of the CWK naster files. 4he system and nethod al so create a
set of previewdata files: a set of CWK preview files essentially
only containing a 5 pointer to the corresponding CWK master file, and
a main preview file essentially only containing a pointer to the main
mast er tell@y, Bladkpoiastesrfiles,oeaghctpntahinghgraghickl gateviogve injghes coldr S.
Patent No. 5,991 7 LS incorporated.herein b ef erence. . U. S. Patent
o, 5. oBPuRISnIAE 5L LE S OPadss | BHF RCCPRIER I GONBPRARIES 20 f or

oper at i Rechvbl MeNCAMTERMRALE! ANRL WPRK sGa¥ I BTBREhod RSO Ich28 T8t QR
di stributing apparatus includes a conputer having an operating system

and i s prondw gateetilaso aoise oA tGMYK previewmeiles epentallnenlyocdntaining annment .

The apparat us S an_appl j catl onfigured for running on t

conp%t ef? tt%{ {%Bﬁ%p‘ﬁé’ﬁﬁfﬁ@"%ﬂﬁ r{"?‘lségraﬁig?'i Eléciiaoﬁ”"’%n ieﬁ’lﬂ“’egﬁ?o
gener at @sRnBAW 6@yl ARtdifing RHohREMcOhe Fain IndsbiraTIEBMdA Entkisl 1§ dal ML
conpri si ngh an output instruction file. The apparatus " includes a print
pr ocess6f herCMAK fpseviewflilem Uik SatentiNat 6,99% F8dtinbicerpmonted herein by
operati aJe eIy he output instruction file. The apparatus al so includes
at | east "'one “out put device having an out put device driver configured

to convert tRh2SORhfeHt Nol BIBD 06 idoseldskd an ifoRHARME distfulitg abpatatidsabl e
by the output device for producing 20 output. The print processor is

oper@bl dohPPERENgLMRLER | HsEaiitEToMefWoIK tegvisemment. t hEhe gmfermatigni ver

of one qQf. the: at t ' O e o
nstracer gt ERghs GuB P dorBRIer Bl RkatndC R nd s, o
devi ce donligiredfio opaatovithinethatcohpasdr muneokuérisonti@yii. C The Apparatus

correspondi ngﬂg)lj.t hod is gl SO (rj\‘jscl osed. U S. Patent No, 5,982,996 is
i ncor por'dt &F HRAEANOR\FORHEUEE OB rupmNg) o e, CAMPUIGH. VIZ B @PERANG| so

di scl 05%?st@m?ﬁéqggp]%qDﬁyc%hﬁgﬁgfeﬂrtg %{nggyfg ian%ugﬁacgﬁfﬂlt thelforfh prlanl Site

from dat abase i nformation produce secon e renote fromthe
firdf simemhedatenfiznfentatgempnsihesn birfput ynandtior filancEbe daparatvandl i ng

t hr oughput,. .whi ch. are acconpl | shed by. adapti ng,.standard. ., progranm ng
i nt erfaé'édgﬁjesd%tpéﬁlgféoﬁeémrgg r:hS §PT'0 an dgtﬁﬁﬂg Ftca?xefﬁté‘blfe‘&‘lﬁj%dﬁ‘g ite to
30 obt aidpeiafingofethe QiR GRH%eGidn Fite. JTRE ﬁaﬁﬁflﬁ.k laidocinersaed ¥ Wad dneodes

Wi

and stream formatting information whic be utilized at the first

site. APUbieteviceaaving aniauput asvise dunericoadigutdatoesprder e mutput
product 'iﬂﬂrdcﬂgé ﬁ’i’kHQ o?lpp%?'irﬁétﬁlctions usable by the output device for producing

20  output. The pnint processor is operable on the output instruction file to select the
device driver of one of the at least one output device to render the output
instruction file, and feed the output instruction file to the output device driver of
one of the at least one output device. A corresponding method is also disclosed.
U.S. Patent No. 5,982,996 is incorporated herein by reference.

25 U.S. Patent No. 5,960,164 also discloses a method and system for
producing documents at a first site from database information produced at a
second site remote from the first site has enhanced system flexibility and
enhanced data handling throughput, which are accomplished by adopting standard
programming interface or database tables to allow a computer at the second site to

30 obtain information necessary to generate all necessary data codes and stream
formatting information which will be utilized at the first site. An object

association table, which associates document production jobs with specific
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desavo pidcaps, IS provided at the first site so that IRCE/ES01/43901
accessi bl e-e.g. through an online conmunications network-at the second
site. The object association tabl¥ is accessed at the second site in
realizing substantially only file names in the object association
table, to produce database infornation at 5 the second site. The

dat ab i nf tion i lied fromth ite to.the .first
bl AN A JE e S S G A
print gﬂagés%e-e?. n{rB@%@ bt Shtisd dfamittibAticts Revdork 2P tHelebBHd 4ift0 TiRbl e to

build an engine specTfic print streamfor one or nore print engines.
Then t bigjeatnasisomatipetibld s pocessed st rtbaspcondaditeomertalizing rrabglantidlivul ar

print engine utilized, el ectronj.call ontrols ecific 10 print
engi ne° _Ffjt]ﬁéa‘F‘F?Et&iqbéecf PR i RS %Qg}ﬁ@f%ﬂt%ﬂ?‘i“ H

i nfor Ml QB {d Q0 TREIAN AL ATBrh & BBRhpARISHEHAthe dedoh@Ritk e gecond
site. U'S. Patent No. 5,960,164 is incorporated herein by reference.
Pack agiirg site whiee it ingarsiated saithabs maypedilkzad Hoa spesefic prsigngineggoods

manuf act yrer. Nbst conponents that t uf.act urer. uses. .

commodPl h{'@sﬁr\ﬁ $iiFs ul'g‘qnéa%iq Mgl &Hﬁgqgﬁ’u&@y@ C%U\%\si%ﬁ'cfﬁ‘{)ﬁgﬁtagi ng is
a cust onenk eUehe W trholeomsiit dnedl Phéh WREkSsii®kpetifiepeiat sgess) and

| eadtimes of 8-12 weeks or nore for a new design. This relatively

| ong | taldrédhte theeparticulay srishengioe ubbzed, elrstrraically gepEolsi 2 MRCHE and

; kagi ite-affs; ' f. i d
1230, pRECSAER,HE 5 LR B ol el SO B RIOR B, T,
| ong 2hd ®AsHabé i fbendtioa sﬁﬁ%li@rﬁ’orﬁﬁ@éﬁﬂoﬁ&ﬁte. duscesehiiNo,96M16bns ar e

not fully exploited. The long |eadtine for packaging is caused by
conpl ex§ mgoppratghareipiinFefegsngen, the di stance between the parties, and

the process f; ni Adal i i; agdRe) 844 he
consaner - goddb AT 18 dbeIbfiksRaaulR) |NEELOA.FRBrEREsBaned dhdnl
achi ev eshrnfactizen gMokteccdnjionems that checmbhmdpsieren ppes e cogtirsidatiasevigb

bet ween the partjes and,i npl nting a.new business process using the
i ntér né‘?"“.d““]&éc?ﬁ iﬂ?‘t‘fél Y, d?ggpi S’FQE%CVSBj E@f(a%li“gt‘ﬁea _[ﬁ“é%ogﬁtpr?‘ﬁ{?gn Ton to
provi deeQ i RO Y -AREeksSBS h e8PhOirdee M0k Qasitg- IE webks srembleetst bl e
packagi ng industry. All patents and publications referred to in this

appl i cat hom designheilblsyreldtivebyr pwgalcedtire rcasatesbyystesm-arign dottioreehsei r
enti retiXéfﬁ:é%ngese aijl l}lwazs%(;)%ackvé[g%n%z\/wpl?elé&g: bl?agér}‘l§%m1/ é%g%cturing at
end user sites; and 4 1o 8 weeks of delay in launching new products. The long
20 leadtime is the primary reason that successful promotions are not fully exploited.
The long leadtime for packaging is caused by complexity of the supply
chain, the distance between the parties, and the process of manufacturing and
delivering the packaging to the consumer goods manufacturer. A large leadtime
reduction can be achieved by using the internet to collapse apparent distance
25  between the parties and implementing a new business process using the internet.
Accordingly, it is an object of the Vpresent invention to provide a method and
systém for reducing leadtime in the flexible packaging industry.
All patents and publications referred to in this application are hereby
incorporated herein by reference in their entirety.

20



4 SUMVARY OF THE | NVENTION The present invention relates to 8 6nRNZIG
and Wy ebedsior |inking the various nenbers of the pagja%%gl
(including |abels) supply chain. The invention provides an |ntegrated
order placenent, production plannigg, scheduling, and 5 materi al

requi renents pl anni ng environnment for the various nenbers of the
packagi ng supply chain. Anong the nenbers in the flexible packagi ng

supply chain are end users, converters, and suppliers of goods and
servi cSYMMARYHF FHE INVENTION i on of packagi ng. The rret hod and

system of t present. i nvention all ow of th Iy chain to
access the gﬁaerF%eﬁélm‘éeJ‘PantW Hird P’&T@?é@‘f&fﬁe% fhlé ingcteyiti es
and 1 edugsusRagk t i i gned
to int erfage Wi tﬁﬁﬂs{&ﬁg{ con&géfltﬁ%r(lnlgmg?%ej]ra‘)ﬁlgjr}%datep%cwﬁ| mﬁﬁ\é‘?ﬂs{%ﬁand

pur ch?BIQ’\’giﬁsSym eﬂmtsgrtatf:daeqigr rpéactaneat, fpmdpctudup:anmmgo![stﬁhéﬂ?mg( ?mg -

i nvent or r r ocessi rtain other functions. e
system | sen(?g eﬂfﬂ%ﬁ?’?"g E@@F‘?ga(? V“Q\Fﬁﬁ“td?ﬁl ﬁ"&l vaniquss meathers MEnfepackage
desi gnpackagingNRGeE; ERiR Quheies (Y PermkisORn th%%]éx%%&agg%%\g%@%%m N

pr oductl on planning, and schedul i ng. DETAI LED DES
Gener af @éfﬁ\/‘?fé\/\)d%@, Threvesterss end shppisnt pf)goqﬁsmnddsemacsmmdrj for

reduci S pac chai.n toget her
with a{r%glérﬁ egra é‘gﬂg tjie‘ﬁ? ’zT{eg“ der %’PWPQ&’ %Pymvﬁﬂ%ﬁ’?‘éﬁﬁg‘”

pr oductrieatbepd amthierb@pplsrcd}ﬁduid a@esoihd AARIGnaNGath MRy hER 1o Rk&rid! S
UI rg_g to produce the ordered packages are available to support the

t 8ctivities Bhd asduee parkagingy leadbimes. cdmtadditers tlhorsxstezmnag,
h | | | s for ein
iohﬁﬁt?%ﬂ [0, FRIRA0 AR BB RLDS (e FepBornely arBPRS: off yand

econorrpmahhgmg syseenmtomqumé ditador prodeaitn plamang (€F. ia08MbHSREel),
conput e \éstem Acc rdin t he present invention conprises both
“the rre?‘ﬁi(‘fﬂ L (O (1 é‘H ISFTLHE o g’?ﬁ?ﬂg’ﬁ“é}o@ygﬂ’éﬁﬁ’“% 15 desipned pplaréage | on

Packagiviv @gﬁﬁlgﬂeg%aﬁ‘@lrﬁﬁ? %fekggg Idesi ng§§ LAd lrghgargrtg)progfdéql]%%ﬁg

package. Packaging Prod ns the i'natton o
Paé:kagqugteuesfegmpwprcmus:hm Blanumgume:l ghedimgpackage, which includes at
| east some of the materials used to make the package. Packaging Item

means per e BESCRPTOR 8F AVRRAIOR/ SO /43901 5

General Overview

20
The present invention provides a method for reducing leadtime and waste

in the packaging supply chain together with an integrated computerized platform
for order placement, production planning, scheduling, and ensuring that the
materials required to produce the ordered packages are available to support the

25 schedule. The phrase “packaging” means containers for storing, shipping, and
selling goods and products as well as labels for use in connection with such
containers. In order to operate efficiently and economically, the method of the

present invention compnscs a computer system. Accordiri'éi;;__the- present

invention comprises both the method and an enabling computer system.

30 In this application, Packaging Design means the graphic design (image)
displayed on a package. Packaging Product Design means the combination of the
Packaging Design with the structure of the package, which includes at least some

of the materials used 10 make the package. Packaging Item means the
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conmbi nati on of the Packagi ng Product Design (the design of a singl
package2oaembi ned with at | east one of followi ng cat eRfo¥/Lgg/EFpo1

i nformation: production configuration (nultiple packages produced
together), a specific bill of materfals, and routing (the sequence of
machi nes used to produce the item). A skeleton of 5 the item may be
created by the end user (end user iten), and conpleted by the

converter_(copnverter Jjtem. i i packagi ng
rom wioRCGIGHER BF 4G ofEY DEAEh BesbRlET A GG Raec) |

Conpar edohBine Wigndt 16mt oS fHRéwinperaaddongs bhiafqpaakegi prgdwuiopl y chai n,
the present invention conprises the follow.ng i nnovati (ans whi.ch al | ow

the 10 chrfigmetionmutiplepermersprodpscdiseebenvesrseiicdullof AgsTEdgt i me and
e AR EE (e SaIBLL BFactthE, [JchRd of UL HETRAD, LOLeIBE Y N0 { he

agrng supply chafnis to elmnate the errors
caused I jrdth iy BeGravirédby the @Ay ueérgend hipariiwin)omd chadasted bycte
information, especially _information about. the i e, IS general |y
unavai | &anyertes (Gonyemerritem)TRaderBeRthe somRipaiien %‘f? gﬁé‘aﬁlﬁé E3bacity to

make both .t [ b | £ Lid.gal . sebedul ing information

extract e“éi“%?%’n%"p%eqe?%gg‘ d("secﬂ‘gg’gﬁ%i%ﬁltgeﬁz‘t‘%@‘gpa) avail able to planners

?L all level ?drjf‘ipitrﬁtﬁ S umpfm mﬁapds fcsmmatmgdthl@{mdk@nplmlmnlgmam{ Fr ;)m
e viewpoint of the sup chai n, ere are two equally ortan

Vi ews o%@ﬁ??“}odﬂ&&'&i"ﬁg&%@ﬁ“ F‘i?‘F sfoﬁlr‘])f"ﬂ’ég i‘P’é‘?ﬁalt‘Qn%q”wﬂﬁh s‘ﬂ@s) th?\i t, a

singhe RAGKRAGA 1d Q?CQrﬁJJliishli@gzj@E@vcsﬁr@duc?’h@‘!gaﬁﬁﬁﬁ%&%éstet he package is a

production unit, for "exanple, a sheet of cardboard with four cardboard
boxes pri nt €dormpleiet . Infdpmatomow, Tht afimstngepyrsment fonvempiepingsithed t he

production_ unit, ith the.result planni cross yultinple iers
(o't ormediogrtdecs el harizitec ety ShaRdsdy FERRAE A% el dubdPBY' T
present HimieRs ivith SRdokEsett Ninfora8bh e MTBMa Y Smiuth riafbusiafich,t ¥¥petiatys - an
end user item corresponding to the sales unit, and a caonverter item

(for eadhforomatien abeyt WerimegphondEengrally urkeildknifepleaRers JHEARICETHN
unit.. Networked Enyir < [V - adi i
consi’st 70T UOZ; xasméé P#@Wf&%wyﬁgeﬁé@r g@eﬁ@%ﬁpﬁgwg%f H’gﬁ%”éﬁ'ﬁ‘?ﬁs n%\/i th up
to 50 nerhehrstion extisited SOmuUhe am@en(sclyduling Imhaadue)corjlatieto pennesks,
and particularly by exploiting the ease and availability of the

i nt er net2t alijeveleinds SURY 8- suppl y chain can shrink the apparent

0ok O S8 SRR R 2 RS e st © S

there are two equally important views of every packaging item. First, the item isa
20  sales unit, a single package to be filled and sold. Simultaneously, the package is 2
production unit, for example, a sheet of cardboard with four cardboard boxes
printed on it. Up to now, planning systems have emphasized the production unit,
with the result planning across multiple suppliers (with often different sizes of
equipment) is nearly impossible. The present invention solves this problem by
25 introducing two items — an end user item corresponding to the sales umit, and a
converter item -(for each converter) corresponding to that converter's production

umnit.
Networked Environment — A typical packaging supply chain consists of
six to ten widely separated companies, and chains with up to 50 members are not
30  uncommon. By utilizing computer networks, and particularly by exploiting the
ease and availability of the internet, the members of the supply chain can shrink

the apparent distance between companies and greatly reduce distance related



del ays. The potential of a networked environment to speed up (HdUN 2005
supplyw oAk i depends on the quality of the information,Bejaq,,190;
communi cated over the network (otherwi se, the only effect ©
networking the supply chain is to sgeed up the rate at which m stakes
are made). The present invention solves the problemof data 5 quality
by providing conplete informati on and neani ngful itemdefinitions. It
then goes on to introduce a suite of business processes that fully
expl oi t delags. Jdegntiéralal of asneneonked leadirenmruentdnrmpatd tp tsé agiply ehdihi nes.
Rel i abl ¢ Leadt | - An effective netwirked environpent is an

i npor t affPETIE 4G I iP 8BLY: 116 AN OTRPYONL AEINE ORERET Caleh BEST tRE tsBYRTK
reliabi libthyrwisd |thd8h1yTedfeRd §f nebPolkihehRseaMY RhAHG S fee@uﬁﬁr&%ﬁé tl S
sonetimes fast ‘and sonetinmes slow wth no apparent tpeaso or the

di f f er emduch aniplakeiente tmadéneJbe wirtdenplimwentien isblviehahpoctsem ofvdhta be

slow.all of the ti . The . presgnt j.nvention introduce .set of

"t o5 Ui OV PSSR ARETEg LI A G R LH eisors. ¢ e
likelihagg pbat oReNng@duce Sasitk MBISoditdss BRodMREes MBI FuIR} eRYlRIHENE
supply chain to take advantage of the 15 reduced |eadtines in all

phases @ptentigl effereivicdied egeiterint toplasieadtiingn - Short, reliable

| eadti mes al | ani.es in,th ackagi ng.supply chain to wait
| onger bef or eFQecV]\%ﬁ?ﬁrﬁP?ﬁ%hB’ePG %Eﬁgﬂfvﬁd“ez‘gfﬁl%fi&ﬁg .mr};?ﬂ'g 1§ 88 jpporggnt
vai ti ng 1¢adtigrs redctidiodorhpiiest. | Howesd, §itReamhithbut velfaBllitg Will ¥k tankes to
change or, equival ent nore schedule stability. In this environnent,

|y,
a péther iR, b’?@‘“ééfﬂ*}%ht@y B E0CESh & SOMelimeD Hst @pd sPugtiwies sl evith no
iy ; j _ il fo
the suparbiguieaS iR ShE B BN Per B AL PR S TP BE, WBES ch

tool, togbtheesiowialllofithe tinie3i Mhs preventinsenticeCintrodttes @ wnabledriied
ef fecti :{?g .use. 25 Networ king The Packagi ng. Envi ronment Wiile there are
many e tHEPESSTRGEPIREN] fystans atsRayrhgiaxiaizsths likelginog thatimapmisedhe

princi padadfRIBELH BE nﬁé?,ethgk'%b%jrg;gien”se@gglsf:m;] ‘?S‘qaﬁg&v&ng %Ccfff)tﬂ}éer ter,

and suppliers of goods and servi ary for ion of

packageseduthe l3dtimed imskkphasses! thepepatokages to store ship, pronote,

and/ or sell cts. i s, the Bﬁ@d user that %I aces
t

orders for t | @8&‘@% _%H"‘éﬂ&”eng'gﬁ’%’lr%ﬁa%]tc Iﬁ“féﬁ%ﬁi W ERRIAPY i thehe
SoToch iR R upesiap ot g ML o
| abel s r@adgswoohwanting lpeger 1T et Hone ey tess oppwtindiyrfat egcumsgamesnoi ng of
a paCkaQﬁaﬁk%SJrggqlﬁ%lggﬁﬁ ancmf sEl;E%u%rEqabe'ﬁ@r AR c%vironment, a powerful,
20 easy to use scheduling tool coupled with the availability of complete information
can greatly decrease waste in the supply chain. Accordingly, the present invention

provides such a tool, together with the business methods required to enable its

effective use.

25 Networking The Packaging Environment

While there are many members involved in the packaging industry supply
chain, the principal members of the supply chain are the end user, the converter,
and suppliers of goods and services necessary for the production of packages. The

30 end user uses the packages to store ship, promote, and/or sell its products.
Generally, it is the end user that places orders for the creation and delivery of

packaging. Generally, the converter is responsible for production of finished



sui tabl e substrate. The converter often actually perforns th&bsiNiile
of pM@DI/egs1it he package design and further processi nP@HESYB M ed
substrate to produce 5 finished packaging materials for the end user.
The third general category of nenbers in the packaging supply chain
are the suppliers of goods and services required by the converter to
produce packagi ng. These suppliers supply materials such as plastic
filmfrg i - i Tl b nder
engr avi FE e R o BRGNS A B s B8 K T oyl o
syst em tedrdinagtWhe irvgingnst & nfaekaget destent beleqed lbagthagersupgiryonddia n. The
met hod and conputer system of taﬁ? pr esent invent%i on arew{)ar_ticul arly
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20 page) of the www is uniquely identifiable by a Uniform Resource Locator

("URL"). To view a specific web page, a computer system specifies the URL for
that web page in a request (e.g., a HyperText Transfer Protocol ("HTTP")
request). The requ;::st is forwarded to the web server that supports that web page.
When that web server receives the request, it sends that web page to the remote
25  computer system. When the remote computer system receives that web page, i
typically displays the Web page using a browser. A browser is a special-purpose
-application program that effects the requesting of web pages and the displaying of
web pages. Web pages can be defined using Hyper Text Markup Language
("HTML") or Extended Markup Language (“XML”). HTML provides a standard
30 set of tags that define how a web page is to be displayed. When a user indicates to
the browser to display a web page, the browser sends a request to the server

computer system to transfer to the client computer system an HTML document
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20 The Method Of The Present Invention

The starting point for the method is a design which has been developed to
the point of being a digital contract proof (e.g. a Portable Data Format file
commonly referred to as a “PDF” file or other suitable file format) and an end

25 _ user requirement for packaging carrying this design.A From this starting point, the
invention enables one or more of the following methods: distnbuted item creation,
order placement, capacity planning and order acknowledgement, material
requirements planning, procurement of raw materials and services, scheduling,
order status tracking, and access control.

30 Distributed item creation comprises a method for accessing images,
algorithms to calculate item data (e.g. percent ink coverage), and a collaborative

item creation process using this data which comprises end user creation of the
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e scheduling methods that are designed for compatibility with the ATP/allocation

20  process (i.e. methods to insure schedules can be developed to fulfill the

commitments made in the ATP/allocation process).

Access control and security managément methods comprise having a
defined owner for each data element with the owner having the ability to grant
access 1o other users (e.g. a converter can grant an end user access to the

25  converters order status information); and security management that prevents

access-to information not owned or authorized for access by the inquiring party.

The Computer Svstem Of The Present Invention

30 The computer system for integrating the flexible packaging supply chain
comprises a computer system accessible for networked interactive

communications, which may include on-line communications using the internet,
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20 schedules, etc. as required to synchronize and integrate the supply chain.

In another embodiment of the system, the computer system is further
programmed to support distributed item creation in a collaborative planning
environment comprising: (1) tools for collaborative item creation (facilities for
creating and storing elements of item information- for example structure, material

25 descriptions, multilevel bills of materials (e.g. structure, ink, routings, etc.); (2)
tools 1o access images and extract metadata (information extracted from the digital
image which is essential to prepare production plans and schedules e.g. difficulty
of print; specific colors used to print image; percent coverage by color; etc.) and
(3) a collaborative item creation process using these tools: end user creation of the

30 item skeleton (image and basic package structure); converter addition of item

details (bilis of materials, plate/cylinder identification numbers, routings, etc.).
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programmed to support procurement of materials and services in a collaborative

20  planning environment comprising: tools for providing suppliers with immediate
notification of urgent material/service requirements directly out of the maternal
requirements planning process; and mechanisms for transferring requirements to
purchase systems, ordering matenals/services from suppliers, and tracking the
status of materials and services on order.

25 In another embodiment of the system, the computer system is further
programmed to support line scheduling enhanced by the availability of mmage
information in a collaborative planning environment comprising: (1) scheduling
tools for converting operations (printing, laminating, metallizing, coating, shtting,
etc.); (2) access to image files and algonthms utilizing scheduling information

30  extracted from these files (e.g. process print degree of difficulty, degree of bounce
associated with the color separated design, etc.); (3) intuitive (drag and drop)

scheduling based on complete information, (4) ability to maintain multiple “what
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Image Metadata

20

Production planning and scheduling systems depend on complete
information about the jobs being scheduled in order to prepare high quality plans
and schedules. In the case of packaging, much of this information is related to the
demands that the graphics on the package will place on the printing operation.

25 Today, in virtually all cases, this information is not readily available to the
production planner or scheduler. As a result, production plans and schedules are
often flawed, sometimes to the point of being completely unusable.

The missing information is data about the image (graphic design).
Generically, data about an image is called "metadata”. In order for packaging

30 production planning and scheduling systems to operate with peak efficiency and
effectiveness, a new class of metadata must be created: metadata for item creation,

production planning, and scheduling. The present invention satisfies this
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color nanes. |If dot ga atio tware 1's curacy
of this vabes mcalwcdctamsbhaynhqm onadndnytqn)mphommlnmjilbhe i mge to

enul at e dot gai,n_on tar pL.ess pre cal cyl ati ng. Per cent
Covesage usi ngbpﬂgn%tcg’i?rﬁt %‘P\%Wn Vo{oXia s cg °TI5‘F}%?6§§§ FIETEYF A -
Descri ptsisid thfa6kR TR Qg Aindér @@Jﬁg@} )Sr Qf)]o'r Rgber (V. EePanéhér%%r l'ine
art (solid color inages) can be printed by even the ol dest, nost

<

poor |y riayhen) efcdie prle 4e be used lgnhqasaopmsedmrgssom@tmn mtnhc rictedpes filon t he
ot her  hahy P AELTEL oS0tz S8 vaRle 558 bRk for it
color as displayed on a monitor) in the metadata file. If the sequence in which
20  these colors will be printed on the press is known, store this information in press
station sequence (i.e. Station 1 Color Name or Color Number, Station 1 RGB
Value, Station 2 Celor Name or Color Number, Station 2 RGB Value, etc.).
2. Ink Coverage - Description. The amount of ink used to print an image
can be calculated from the ink's coating weight and the percent of the image which
25 will be covered by the ink. This algorithm calculates the percent ink coverage for
each color aﬁd stores the result in the metadata file.
Ink Coverage - Algorithm. For each color separated file, calculate percent
coverage as follows:
Image Coverage = Sum of the grayscale values for each byte in the image
30 Total Coverage = Number of bytes in the image * Max grayscale value

Percent Coverage = (Image Coverage / Total Coverage) * 100



10 machines to render an acceptable inage. Vignettes (inmage 6tHlt2fbade
contiﬁ“?yﬁ&ﬁsnfron1highly saturated color to white) are_the nost
difficult | mages to print using conventional printing PEEMSPHELL
since a continuous reduction in dot;gize is the nost demandi ng test
of press capability. This algorithm exanm nes an inmage file to
determ ne the degree of process difficulty associated with the
printing the image. 15 Process Difficulty - Algorithm Analyze the
CWYK i neaje ftonecthe PBRIGNg patémeagestih tthbnectidataraild irashe QlOWEter b HO0% of
i mge has onlébblack bytes (line art) or consists of vector art at
constanﬁxgygv Sfte, then process difficulty equals "1". If 100% of

i mage has onlbfdaﬂegahyéﬁufahbﬁl@o@{;%ﬁe igravta}’fﬁap,ylthgsac(:gﬁ%%’?]ﬁ%iisc%ﬂi;?teeégal .

but some of the image has two es on, €n process
"2". |f cgorke whproved bygyeprhassingribe ibypeso (Anaat oot RaE 66 Sthe rgbOUr
' f

bytes (4-_cqlar process) _"on", then process difficulty equals "3". |
5% ofsj rrgssglfs??rﬁé aﬁﬁ%&g% Pereent{eoNsTagssingthe alganihugrshowa abeve.r om sone
positive val ue 1@ 1Qn whhe fficul uals "4".
25 Finally, stor ecfsﬁgﬁrfrgéﬂhrgfuﬁ?&%ﬁﬁf‘%ﬁng@agir&%%g??ngw Pi‘guet%ofﬁ(’%ﬂe (1,
2, 3, ortypes. Simpicknewst &ekid sokor ireages) cBobeipeinted Bysaieh flid SldestV¥host a

color s jmage i s rendered.,.as a flexographic or |etterpress
e, S HRBNT edinla R rkRed R RN niyotan Gt iR o e & Ugr papds mi ng
and bl arke girivaed WaRIge 4001 prabeRJaRiiréd fire Ii?isgﬂ {E}%afi@e Wi HhiiRgiRocess.

30 the raised areas support the plate again e I"hpression cylinder.
| f 4%l dAdchiiesdo rendepaniaccaptebledmape Wigriettes (s tiat fade cphiéihmuslyhe

plate w - e, cylinnder, and wll tend to bounce, when
t he nex tﬁdrr%?'iéﬁy 5@%@%&(’)&@@ i°n g"%)oaﬁf ahs "T?s%\é\quﬂ 15 pyazes\Ap RIVIt (081 1
PCTI USObbi338ibnabpritirig) teehhiidekedin@s a bt dls re8 0 drNHE G0t LiSe is the

revolution, Presses differ considerably in their ability to maintain
print q@3?st 0§mARTRE test At prist ceaelilinh Thisgleorithm examiyws ian hmage fitetones

the i maged@ind e a8 fy: crposs the.entire inmage.
The resul ting tmeag%xlre ng ngﬁgﬁﬁﬂbcgf}gggogﬁgﬁdg “ﬁ%'ﬁﬁ@@hﬁ&ﬂ?&ﬁ-u es of
i ndi'¥i dual prisesess Dffialiynsatgeritimt Awnhigzeathe EPHadUhRde e (PDESY hat
are capabl e of i.nt aini rint quality when printing the inmage.
Bounce -%lﬂ}ﬁféﬁﬂ’?bg%m"fﬁ&as ol or separated file, calculate void area

as fol [ ows: [Redo%8maBehdd sHIFHEYBLs WL B ¥MokRld SERANGIAG, L0 the

target press.
constant grayscale, then process difficulty equals "1".

If 100% of image has only one byte (line art) or two bytes (duotone) "on",
20 but some of the image has two bytes on, then process difficulty equals "2",

If some of the image has three bytes (3-color process) or four bytes (4-
color process) "on", then process difficulty equals "3".

If 5% or more of the image is a monotone decreasing grayscale from some
positive value to zero (vignette), then process difficulty equals "4".

25 Finally, store the maximum resulting process difficulty level (1, 2, 3, or 4)
in the metadata file.

4. Bounce - Description. When a color separated image is rendered as a
flexographic or letterpress plate, the plate will consist of raised areas where there
is printing and blank areas where no printing exists. During the printing process,

30 the raised areas support the plate against the impression cylinder. If a blank area
extends across the entire width of the plate, the plate will droop toward the

cylinder, and will tend to bounce when the next raised area comes into contact



10 (In the absence of a press specific Vm use the default VniGaliNgpos
BegiWRi9%§61at1 t he start of the file, extract a full w BERUSUH3ER1 of the
file V. units high. Sum of the grayscal e values for each byte in the
subset. If the sumof the grayscallé values = 0 (or is < a press
specific threshold value), then wite the position of the first byte
in the subset to the netadata file. 15 Index down one |ine, and repeat
t he pr SSURL, I 1 dt b . . C i he | ast te of the
e WSy REl 2o bRl cpmiueh R 3R Rhon PRI Cons BREEI I, 1
subset tincatslitgpo nEaigirid atalith iWienpeintiagRiel asintdpe. Thay 41ge9Gid | on of
each segnent of the file that has the potential to cause a bounce

pr obl efFamREs Hisrimpes deisiheeristence pEblagk apens agrass e <pbise iapas. nfhevoi d
areas | : f..di ' - el . of gest
vor d bay irR G cal BELE St 0 s Bh o eC Bt Bl Wi O s
max$ num veick that gotis 4rehschedulédoon imge tioptadre tcypable of pidintaing pribhe
target press.. If the image is printed nore than one across the plate,
t he pr QB@HVN@eBIPM’PSI‘hﬁ‘F?gCappI ied to the fully stepped and repeat ed

i mage. Al tempahiyel | o VQl be
passed to an op%%m%%otrlhgﬁl' gﬁgoé?%}?ﬁ%"%?é:‘ﬁﬁg‘ﬁ éeét% éﬂtﬁﬁéﬁap&ng}égf% n such
a way &laws:minimze H,,,,,,,, for the stepped and repeated i mage. The

resul tant H: can, t.hen be, t fromthe optim zing algorithm
Sore o ot RelrigveREMibihm Vi BB & chicwontineha M JareeRateet ot i on.
Pagkagem 1BE BbRhi€H Phictd §Rcifit v 3Usttel ddthfisvQhalupp fini shed package

(e.g. four boxes printed on a single sheet of cardboard stock, which
i s subsequedegymeng atdhe stagt] afabie fide, erkectiabndl width itgataef Gedild M\, 2005

WO 02/ Q6154.1, PCT/US 901 1 oxes) . | rder ta choose the nost
effici gﬁﬁé}é g‘ss Tdédpokétﬁglgfaﬁécaje ﬁ@gﬁaé’é ef‘fﬂ'nbﬁ? %téF)SI;%S[cEe di nensi ons of
the inmage anftheadi bethe grapgaleDidIRRs+ Qors Al Oprebd byacifReitrtdem | mge
wi dt h and | mage I_ength (cutoff) fromthe image file. Store these
val ues Vi) emrtitedhe aosisionof the Tirs bytondbasubselde hrmetadatetfde t he item
to,a particy BEES Sme N6k LEY S iy of. i I down
(around) the %Trxat e or ngyﬁtehélgr ) e}; tgre géses %néllﬁgﬁ]%q?rﬁyg%ﬂggat a
file. romemsitbe 48t byesd th diei SWhenlthe Hagiyes firspappeatiein tie awedyi ew of
the pr gcesses. i nyol ve&i in the nmethod of
process this subset and stop.
The metadata file now contains the start position of each segment of the
file that has the potential 10 cause a bounce problem. Further process this file to
20 combine overlapping void areas into a set of discrete voided bars. The height of
the largest void bar is then compéred to an empincally derived table which links
maximum void height (H.max) to image quality when printed on the target press.
If the image is printed more than one across the plate, the preceding algorithm is
applied to the fully sleﬁped and repeated image. Alternatively, the positions of the
25 voided areas can be passed to an optimization algorithm which offsets the images
in such a2 way as to minimize Hym,x for the stepped and repeated image. The
-resultant Hypma, can then be taken from the optimizing algorithm. Store Hypay in
the metadata file.
5. Image Dimension — Description. Packages are often printed in
30 multiples of the finished package (e.g. four boxes printed on a single sheet of

cardboard stock, which is subsequently cut and folded to make four individual



the present invention. Referring to this figure, the Product(i®guN 2005
Pl angi ess (Process 1.0) of the present invention is capable of
opepgﬁ‘%édgti)%qtm time horizons, |ong range and near tPéFW%Pé‘l% Ing.
Sal es & Operations Planning 15 (" S%P") conbi nes forecasts of demand
and production capacity to provide a |ong range view of production

| ine | oadi ng, highlighting supply and demand i nbal ances. This | ong
range vi ew maﬁube 12 nmonths or nore. Master Production Scheduling

(" MPS" borEsIe awier tth ehneszr theenost SR ent preso\fer pEhGhS at ﬁdERagketérOdS

such as_,0 ek by we basi s over the next 6-8 weeks. As part of
t he I\/Pza]fg)’S'}e\(,)\@&@?‘%f‘?}%{e‘lf‘ﬁt‘@?g"c%‘ﬁd&‘ﬂ‘t‘?dof the systemis divided in
capaci ty bugkfleg Ifignc@sion® Y ah leBRltEn CIRRGLeY; NE by. week) . whi ch
MPS in turn Egirgnt ai r]s.swl'llhe cggaglﬁ?y reér#éai ]ﬁa wlﬁﬁ{%‘g@ﬁ%}%@ggﬂi s the
basi s flentofhdodm rthe gndge dile.o Swsutlespnatiestinohe maEaghtMeave abl e to

produce_t he order ckages. This process in depicted in_ Process 2.0
of Fi g%r‘”é" ter Jias ‘Tﬁge‘%‘%ﬁeﬁl&?ﬁ%ég‘@ﬁéﬂﬁaWIS%?eﬁnm 1he swanber of imggashe

Pr eSentackody 87 G&Wni(Frodnd)SHEPREE SCOIHALY SBRABED J 21t Yp Dy Lhe end
user and the conver(t er. )Thef)Or der )hwan%gerrent g%rdggﬁecgén%%eg%ﬁ?gwth item
creati é'ﬂe-by the end user (i.e., linking digital data associated with

a package image with a structural specification for the package to
create a packagi ng stock keeping unit or other unique designation for

a 30 p3skagidPEdc@y) Ovéns&yt he item has been created, the end user can
pl ace an order y conbining the itemw th quantity and date
rez irements,, Upgn receiving an order fromthe end user, the
converter add8UrEdnRFeridet ar gEenvigw: of theaproeesstreinvolyrd (e thg. mOthéd PN 1005

WO 02/ @led / . koting cyli.nder nber i nk

speci fi ca?li (%%rsﬁ,qwét c.) #%@&éﬁe‘ﬁg ggﬁcfjctﬁ’eec rgd!rl%}.ontﬂfémlgg}rp&%ﬂ ity of
mat er i &frocessd110) nef thenpresentpimseniien tibeapssierof bperbhigs Yndekoi Gma §epeat
or der E_lgr. an ﬁXi stiaggﬁit m the entire process can be perforned by the
pr esent W PedPie 3R 1CRI ey Rhaaingc Sejss & Bperations Rivemiver , t he
engls UserS&OPE) ¥&fHibAes o f i LRI (S o o4 sed

del i vegy dat?. The Schergﬁ%g{el‘;o*é})rfgg]rgI (?tggg sr& rt'lgﬁe@égg%%oso B'%Vf e?present
i nvent /OB Engeewewopfl praduatiton didlee thigdohgh yhighightiys tseppliyOind desRaaent

schedul | i ng..deci sion support. tools. These tools allowthe
conver%ﬁ]erﬂ?}(’;cseﬁ'r e853ﬁ8“$ fWigFé”es“Eﬁ@éche mepthgioy mesel Mastss Psadystipred f or
pr oduc Stldttuding 3PS’ fike filnes ke ear ¥mPS&EFCPiew oMer E%ﬂl ﬂﬁ}}g%&i’odf

e

slitters, and other itens of converting equipnent. t'eria
Requi r S¥EniSsOmpRaMerknRy wenlRbagis precdicsiekPhdcwesksd. A3 paft dfitke MPS

20 process, the total capacity of the system is divided in capacity buckets (e.g.
available capacity by line, by week), which MPS in turn maintains. The capacity
remaining in these buckets is the basis for checking orders to insure production
capacity available to produce the ordered packages. This process in depicted in
Process 2.0 of Figure 1.

25 The Order Managpment Process (Process 2.0) of the present invention is a
sh__gred ac;ivj_t){ n:xanagejj jointly by the end user and the converter. The Order
Management process begins with item cgga;i;ﬁ by the end user (i.e., linking
digital data associated with a package image with a structural specification for the
package to create a packaging stock keeping unit or other unique designation for a

30  package design). Once the item has been created, the end user can place an order
by combining the item with quantity and date requirements. Upon receiving an

order from the end user, the converter adds converter specific data to the item (e.g.



present invention calculates requirenents for printing cyl iq]ﬁeWE,ZUUS
substwateeme1stnks, and adhesi ves based upon acknow edgedTasden®m As
orders are scheduled, the timng of material requirenments is further
refined. Tinme phased requirenents df7e 15 conpared to quantities

avai lable in stock and quantities on order to generate net

requi rements for purchasing. Figure 2 shows how t he Production

Pl anni ng and Order Managenent Processes descri bed above work fogether
Lo x| SFPE0R CHAcBRTOE. Pl PEROCS RIS, FIGds SMHTE 78 SRERSLt abe ang
si mul t arae%%lnytgrmﬁmﬁa@s 581 e § plddtcd DR ordQ. OPe¥BEr iE 8584t NY t he

product. ProducCtion planning in the present invention begins with an
anal ysi ordsdr fobuwsi exésmgoipernoths aies paocespcamibagperiomsepdryi bd mesEnt as t he
next 12.nmont.hs as depicted in this, figure. The . first step in this

br ocess R AHBMACS LEPeFerRIed bRy s Bhrigs &
oper gt i QBRndHledEnER 't aRsdondenBNGramikcdPefo@stdatd capacity, the S&OP
process | oads production lines (e.g. presses, |ami nators, etc.) and

hi ghl i ght s i rithel Sehedule fenderBrocssspBrocesn d. 0 efdhel presentriaveitioni steres Thi s

process has t out co - (1) long.range_decjsi,ons,.that. affect. the
erat; GRGH ResV g By dhe v REC SRRl ShRaPu il &5ioh  ng of
nej or Capppctt 1B8kadThese ROAOMHIRG ik doRtertadMy BRepafe TRINebYHBRRS €S,

pl anni ng for discontinuation of 30 existing business, etc.), and (2)

short rdingevideali jnbsnsequerfced t fongpregestion ensa i parigidary ling) dempressespef r ame
(e. J C ta i r I : raws, and execution
of qungq %’gﬁ%goqge%ftgﬁb%@e%gs’{epﬂﬂl?snn.ti)fl%g}r‘r%%ﬁg%iggl#ig’g{lé has reached the 1-2
0 6 JUN 2005 ThAOMQraoR bgulreieh(sUSakHiA8 @MRPIBProoeys ({Ptdcess 510y oizhe) .
These short range S&OP deci sions ar ep&) primry gg(fﬁtg% tg t he .second

pr oduct iR5FSERl HIRPHYN prlewlales requremeptspop dHEPPBIFY GUCHRIEARS  MPS

fine tungg atd?.sﬁeegﬂﬁ@sredt@[omgﬁmgggé&iloﬁﬁﬁs.fQats §r4BRUArk ORnadh18, WREK DY

week basis over the ne n order to acconmplish this goal,
MPS evaltimtngofimatedal requiranEfGHs dexthairofised. nTithephased esquirsfneatst azal
demand and actual capacity. avail able. .The results are used to tine
he Bxedommaiebd sbRhie 1ihean ke MankiE'vh Seh e SE5eral e ow of
orders (r@ﬁﬁi%ﬂ%ghﬁpﬁ}@,%@%e To Promise (ATP) functionality

di scussed hereinafter). S& P and MPS both depend on conputer nodels

to forecast tH@uienpadowsfhey tibe Paedussionoliesaing oindaOrisnManpgseentpdel s,
0 10 P 0 ISP RO S M i P
char act ghisiifess Spefatifig fthe egatd andeswultheduligl makimize reliability for the

20  customer receiving the product.

Production planning in the present invention begins with an analysis of
business options over an upcoming time period such as the next 12 months as
depicted in this figure. The first step in this process is the monthly S&OP cycle.
By modeling manufacturing operations using forecast demand and forecast

25  capacity, the S&OP process loads production lines {e.g. presses, laminators, etc.)
and highlights imbalances between supply and demand for resolution. This
process has two outcomes: (1) long range decisions that affect the operation of the
business in the 3-12 month timeframe (e.g. timing of major capital outages,
planning for the ramp-up of new businesses, planming for discontinuation of

30  existing business, etc.), and (2) short range decisions affecting operations in the 1-
2 month timeframe (e.g. maintenance outages, inventory builds and draws, and

execution of long range decisions whose implementation date has reached the 1-2



and other data required to support the nodels). To use the %édﬂN 2005
proce prepared demand forecast is entered as gi ital data
in an e ggf?ér%ﬁllrc storage area of the systemin accor dan€ TadSPH”PHb 15
present invention. The forecast can ge prepared in any way that fits

t he business ranging froma sinple'Sales estimate, to a statistical
forecast adjusted for market intelligence. Simlarly, a user prepared
production forecast is entered as digital data in an electronic

st or age mbeth tihe thoeizsy)st Ehesk 3hak i@ R OP\idclsiddiearer £/ ary Mpantd on.
20 A production forecast typically includes information such as output
rates byNBr5aeRd PEAGHCOm Blangingepioaesse Mastar divedussiony Sphesiliog (VRS i ne,
and avai |kl i lagur i C he demand d

pr oduct i on fg?ee@ggétj@l%%éal\?% been§‘?‘@§adeeaﬂf%e59§'&%9%mﬁ%%3p 4 ‘ge% paek

support bdsts danghanekishonieekands odds it ia0omplasChi P pshlaRIVE evaRatcd1e
enbodi nent of the present invention also provides an Interface
bet ween 193k IWBSSAENC Cresians i) thmeontad ofTantush demantandveguslgapatihal i ty

mai nt ai ci ' av.ai I paci by line and.week).
As eac hnﬁ,g?gﬁe‘r@' i'ltsﬁét %E‘ghﬁe&gnl{sgdrgo (t:l?'?'ee(a:tll?E %8? (gft%%nogigé‘{%tst %eég't & %‘gt?%%’
bucket camd &ccemtolt the flowdef ovderh@lirouphcerdidngilitie By arbaidee(LBPACI ty.
30 The p{uocess descri b%gbgbov W l%‘?& e described in nore detail

her ei naf B_?t.“_“ﬁ‘h@’ oRpss _ 0 ¥ST1ansiHSsbathsdersnd 199 commen i on
Funct i onabadis 65 (el tn fhiall 5r AREHAIRR colfseP 0Pk (iEn 2 19EAE RS, in

description of the method conputer system.o e presen
i nvekdt i dnm, Kdapeeiner ahymbéreofiterhoeerssvhiclp presapitetd rhainyainedthensda

diagram jdentjfied. as a nunber.(e.qg. Figure 3 A conputer systemto
chabl o 19TE RhlhBS $2 Prahitadis siirceig S brriagi rerghed o whe
net hod  andrdikér dabcregidiéd adpPbrt thedmbifer (e.g. Figures 3A - 3G).
Figure 3 depicts the S& P process in accordance with the present

i nvention. ¢ asFipub&OP predesshe vaarquaparng idemyanid Jereicadtiio rniesddeas t o

S&OP i n 4 context of .a nonth, it is understood that the S&OP
process c|L ?%]c(?:agar ]a%f:'eé%t{(w“i ﬁtgrﬁeeix%lofitﬁ'fléﬁsg?rﬂrfnnﬁ‘ifoﬁ%’ﬁﬁﬁf ’ﬁb %o any
ti melsi ntpeeseat isehsd. ethdiobrédaet ¢see preparad ]rﬁ:igﬂ%r)’wajj' that FitiMHeHuBinkfte scope
of the present_invention to practice the S& process, and the ot her
pr ocessd&PYPE diEn arswale sales\asiimatsn lo wistatistieal feresestdAdiested forgharkethe

process jgffRsndep! ct ed. :

Similarly, a user prepared production forecast is entered as digital data in
an electronic storage area of the system in accordance with the present invention.

20 A production forecast typically includes information such as output rates by
product and line, material efficiencies by product and line, and available
production hours by line.

Once the demand and production forecasts have been loaded the S&OP
model is run to support the long and short range decisions described above.

25 One embodiment of the present invention also provides an interface
between the MPS functionality and the ATP check. The MPS functionality
maintains capacity buckets {e.g. available capacity by line and week). As each
order is taken, an ATP check determines if the targeted bucket can accept the
order without exceeding its available capacity.

30 The process described above will be described in more detail hereinafter.



15 At the beginning of each nonthly cycle or other chosen tinme05 JUN 2005
i nt erW@102/0¢}p8) e, the user | oads digital demand data i nPeTAREI/45EEP
nodel by updating the Demand Forecast Table as depicted in process
step 1.1.1 of Figure 3. Figure 3A 18rovi des a transaction summary of
this S&OP step, including an exenplary nonitor view of this
functionality acconpani ed by conputer progranm ng 20 specifications
for achi@g’nmntﬁur&ﬁfougﬁﬁésg&&ﬂlty. The user of the system nmay update
the pro T ty data to refl ect periods when |ines

wi Il not be available for production due to holidays, outages, or

ot her sour cedn chissedutdnl we prawidst & ndetailedddescopaen iof theovethodsard 1. 1. 2

f Fi 3. Fi ' .t i . of _this S&OP
ot ep, i FOPBHERSHET S P TR P RioH anaerahdes SRARY b Vsiebtieh oa
conpit eby RrNEEARTH 9ard REGIiTEE A6 la0NnBR (e 2CRIgAYd BY Aldbntputergisieanal i ty.

The user” conpletes the capacity forecast by 1oading output rates and
nat er i alo ehdbleithiscinethod ds theancHessribadidn figunes begibhingtwish thihineathed | | be
considered.in |pading the system depi, Gt in process step 1.1.3 of
Figure Jumbpy ﬂl??%‘qé‘ff’oﬁp‘?&/ﬁ% fge'%‘?ﬁﬁgrggPﬁd?@Urmary of this S&OP step,
i ncl udi ng an F3ghreXenRlpahy (ROB&OP BiRWsOfin tdibsrdabdc twitnahe tpresent .
acconpani ed by cor‘gPut.er programm ng specifications for_achieving this
funct i ofentign. Wiglejire3oma thpraerpensng dpeTptgor¢iensi&ol inghe
depi,cted _in process,step 1,1 .4 I o XM -gtﬁgﬂg g city
updéﬁed,go?tﬁépo s%lfnopglhlst lgﬁ%degé?#%ggﬁg‘gﬁftﬁr%%gf the rrgggl ltgggiélgns
demand peesefl Geluatio® magnbt SappBed do oyt iend imerval eelditad tys ek iusert he
previ ous S&OP cycle.. The wuser reviews the resulting line uglﬁbl;atl ons

and at t SiPtary.oit & iR therapa nf d8e BYeSTHHREREPTR G BEACHERdRe | ne

| oadi ng I j annat ; ; i denp g opet ween
l i nes rga(%ﬁ@rg’% a@ﬁiﬁ%‘e’@@’% I%]ag%sunpttpgﬁgs?@ggy fh gﬁé‘ﬁgyﬂnﬁggadata irclj t he

t abl es hiod piickesstsgps @demstednpti ons). Figure 3D provides a transaction
summary of thjs S&OP st.ep, . ncluding, an exenplary nonitor view of this
Fundsi onal | t yModolETIER 95y ChTRURIED Bt A Ry RBEL e APERAL f or
achi evi Rgcle! the tlep 16488 GhidiANAkIbYE deNeintRiR $QOPt mBdEdy Opditingithe
assunpti ons can be changed is the Inventory Adjustnent Table depicted

in procddsmandPorecast Sal aFidgpiceddn profess piepdelst CAFTRNE 3. thgugs¥ to
ot [ ode HuPEs o SRGETEuiiE B PR SEOET HBOERE 1 SRy
former peshieds vidw afdiho fenttiongityt atdenigaaiddaber corfpwer eordgrapmuugdes a
tr anz%aCtsipgc?iﬁ%gtmr or gjhietv?rilgsthis functionality. The user of the system may update
the production line avai]abilitj data to reflect periods when lines will not be
available for production due to holidays, outages, or other sources of scheduled
downtime as depicted in process step 1.1.2 of Figure 3. Figure 3B provides a
transaction summary of this S&OP step, including a monitor view of this
25  functionality accompanied computer programming specifications for achieving
this functionality. The user completes the capacity forecast by loading output
rates and material efficiencies for each ﬁrddlict line combination which will be
”cc‘).nsider-éd in loading the s;stemr Vas depicted in process step 1.1..3 of Figure 3.
Figure 3C provides a transaction summary of this S&OP step, including an
30 exemplary monitor view of this functionality accompanied by computer

programming specifications for achieving this functionality.
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oriPinaILy | oaded in process step 1.1.2. For exanple, the user could
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it is u?udnigiggﬁgg_ that the MPS process in
Another data mnput step in which assumptions can be changed is the
20 Capacity Group Assignment Table depicied as process step 1.1.6 of Figure 3. The
S&QOP mode] Joads demand onto capacity groups (i.e. virtual lines composed of
hours from physical lines having similar manufacturing capabilities). This
process allows the user to shift hours from under loaded capacity groups to
overloaded ones in order to resolve supply imbalances. Figure 3F provides a
25  transaction summary of this S&OP stép, including an exemplary monitor view of
this functionality accompanied by computer programming specifications for
achieving this functionality
When capacity groups are utilized, production rates and efficiencies for
each capacity group must be created by averaging the rates and efficiencies of the
30 hnes comprising the capacity groups. Figure 3G provides a transaction summary

of the S&OP step (1.1.7), including an exemplary monitor view of this
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the present invention to practice 20 the MPS process, and the other
processes of the present inventiodl! without practicing all of the
process steps depicted. Referring to Figure 4, as depicted in process
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20 the 198 process, and the other processes of the present mventon, without

practicing all of the process steps depicted.

Referring to Figure 4, as depicted in process step 1.2.1, at the beginning of
each MPS cycle, the present invention provides an MPS summary (momtor
display) depicting available and remaining capacity by capacity group. Figure 4A

25 provides a transaction summary of this MPS step, including an exemplary monitor
" —view of-this functionality accompanied by computer programming specifications
~~for achieving this functionality.- —The-computer-is- further programmed to allow
planned inventory draws or builds to be changed as depicted in process step 1.2.2.
Figure 4B provides a transaction summary of this MPS step, including an

30  exemplary monitor view of this functionality accompanmied by computer

programming specifications for achieving this functionality.
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functionality is depicted in proc step 1.2.9 of Figure 4. (Oders
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change the way in which orders will be slotted to the capacity groups.
Process sté&p & 1€mbefimenynfe s qnessat tinventionodbs s computar eissaspr ovi des
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Figure ﬁ]ﬁ%xionality, the computer may also be programmed to display all of the orders in
20 a bucket with their runtime requirements to assist in choosing which orders can be
“pulled in” or “pushed out”. This functionality is depicted in process step 1.2.9 of
Figure 4. (Orders identified in processes 1.2.6 and 1.2.9 are moved using process
2.1.1 shown in Figure 7A.)
In one embodiment, the computer is also programmed to allow customers
25  time reservations to be changed when actual demand differs from these customer
reservations, and the customer agrees with this change. This process is
‘Tepresented by process step 1.2.7 of Figure 4 and is executed using process 1.2.4
depicted in Figure SA.
MPS depends on a number of supporting assumptions concerning the
30  planned availability, operability, and capability of each production line. These
assumptions change over time and need to be updated periodically. Figure 5

depicts how the present invention accomplishes these updates. Process step 1.2.4
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20 anV8'd@1S%%hnagenent systemto capture order data re§GTiisar/4¥¢
production planning (Process 1.0), scheduling (Process 3.0), and
material requirements (Process 4.@P. Figure 6 provides a graphical
overvi ew of the order managenent functionality which may be
programmed into the systemof the present invention. As shown in
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point, an order for this itemis entered using the present invention,
and tranBigifoecerglyr The imeact of dimse updaten onrders rabigrey &t Breaystemt ea of
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the present 1nvention e pPogramme process the
order (Relcedsordert)usng pheaceyvideicamnsiptionsn dhipeaghbilgy issdepicasad fror

o of or o REGSES: 16p 112 AL TR or OBIeTS SRR (RTINS BB G SBF OEES  ng
(Pr OCGSSA‘?P‘ﬁ)us?rIgdApr@ceSQQ_rl\!ﬂHo%rn inlFSpa;6 9w esponding to the end user item
al ready exists, ATP and allocatioh are automatically checked by the
syst em as soohheasysteite imoaaterdanee enthdhe ghreseMhinsergtonpisiprogrbmeasdt wich
fol '2‘8"“ & ]:Jloc!‘é'} ﬁgr?acglérsn:cm system to capture order data required for production
planning (Process 1.0), scheduling (Process 3.0}, and material requirements
(Process 4.0). Figure 6 provides a graphical overview of the order management
functionality which may be programmed into the system of the present invention.
As shown in Figure 6, Order Management begins with the availability of a
25  digital contract proof. As mentioned previously, the digital contract proof may be
in PDF format or other suitable file format. The contract proof and associated
-artwork 1s stored as digital data and 1s provided by the end user (or an entity acting
on behalf of the end user) as part of the item creation process. This file is acquired
and analyzed by the present invention (Process 2.3). In addition to providing a
30  low resolution copy of the image (for verification purposes), this process also
extracts scheduling metadata from the image. Scheduling metadata is data about

certain characteristics of the image that can be used to more accurately plan
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checks produttion aad somdate the jobenfatowempde, sehéddingi metadatpullomwst the a

di > .t hat t_be. . || d.by the . t
(pr oceashsdgler ' EieibatE e Mkres SLOTRONE eoaPd SPREPrploe Beatinge ol |
orders @Ehereidiy {ebBnoledeeRE 1h8€jobatsh MeatRikreat @ 3 PRRICRIdEr

queue (this queue also holds failed orders fromthe autonmatic
pr ocessJechmsalurmapably ofr miopmg thisi wbquédgoritPms cles exPrabling tshlsedutiogver t er

sel ects_an der., or .group,of .orders. and, runs _an. ATP /. all ocation
Check. | BBIRATIS S deRREES o dTiERPes Ceied Sstiption of e inxeriato,
passes this ahekhe HsheCiRiRMREA QEqUIRY, BROGRE HHKELI196 dSFacRit {hRRRET T
data to the |legacy Order Managenent System (Process 2.7). |f an order

fails difecregte mrPngUsar lewatfirecess 2R AYithdhe dempenmpletq; the erbusend user

to adju r thty or the request.ed. delivery te so that
¢ o |1 StealeS QE08ke oP Bkl st kS R R pER AT B R | nck
of prodasiords foRiEs Iradnss entefdd Wind GieGtbdeAt RIven@diiand R dnsinttiedt ey

converter may elect to expedite delivery of the production nmateri al

or FRal fscHtEnph lonhe fieciapiscsienpee arerf the|preseat ivgstion (Progesst2.ie
period g Gy akE cQ ' Lr exi it
can be cr eg#g%‘rﬁsi r?g Orgr ogesgxgt%%i%hﬁﬁ?é‘%ggg’é% %ﬁ%ﬁgﬁ%ﬁ?ﬂme&%
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i mpl enepRtefedelesOr der nmanagenent function. Figure 7 is a graphical
depiction of the order placenent and 15 ATP/allocation process
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his step involves the following four checks:
1. Is there production capacity available to meet the requested delivery
20 date (ATP)?
2. Does the user have sufficient allocated capacity available (Allocation)?
3. Will required production materials be available at the time of
production?
4. WIill pninting cylinders be available at the time of production?
25 If the order passes these checks, it is accepted and transmitted to the legacy
Order Management System (Process 2.7). If the order fails any of the checks or if
the converter item does not exist, it is put into a pending order queue that must be
manually processed by the converter (Process 2.5).
If the converter selects manual order processing, all orders entered by the
30  end user are placed into a pending order queue (this queue aiso holds failed orders
from the automatic process). To manually process this queue (Process 2.5), the

converter selects an order or group of orders and runs an ATP / allocation check.
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summaries of the order placement steps, including exemplary monitor views of
20  this functionality accompanied by computer programming specifications for
achieving this functionality.

Figure 8 is a graphical depiction of the process for creating an end user
item (Process 2.1). Figure 8 also shows how the process for acquiring the package
design (image) and extracting end user metadata (Process 2.3.1) links to the item

25  creation process. Figures 8A — 8E provide detailed descriptions of the process
steps represented in Figure 8 according to an embodiment of the present
invention. Included in these figures are transaction summaries of the package
item creation steps, including exemplary monitor views of this functionality
accompanied by computer programming specifications for achieving this

30 functionality.

Figure 9 is a detailed graphical depiction of the order management process

for handling pending orders (Process 2.5) and interfacing to the existing OMS
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Scheduling begins with a set of new or changed orders that have passed
ATP/Allocation in the order management process. These orders have been
accepted based on capacity and resource availability in a specific production
bucket (day or week) to meet the promised date. The scheduling process defines

25 the specific line and time an order will run, thus converting a capacity
commitment into executable instructions for production.

When an order is scheduled (Process 3.1 for presses, Process 3.2 for
laminators and Process 3.3 for slitters), inventory and purchasing data is retrieved
from existing system(s) (Process 3.4). This data is used to project inventory levels

30  and determine the availability of the packaging film and cylinders (plates) at the

specific date and time an order is scheduled to run in manufacturing. This check

of packaging film and cylinders (plates) improves schedule conformance by
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converter’s creation of a package item, including exemplary monitor views of this
20  functionality accompanied by computer programming specifications for achieving
this functionality.

In order to produce packaging items and 1o schedule their production, it is
necessary to make sure that matenals necessary for the production of the
packaging items are available when needed. This process is referred to as

25 materials requirements planning. Figure 12 provides a detailed graphical overview
| _of the Matenal Requirements Planning Process (“MRP”) in accordance with an
—rr—cmbodiment of the present invention. The purpose of material requirements
planning is to generate a requirements list so that raw materials can be ordered and
ready in time for manufacturing. The material requirements planning process

30 begins with loading inventory and purchase order data into the system of the
present invention (Processes 4.1 and 4.2). This inventory and purchase order data

is used to calculate stock levels of raw materials on a day-by-day basis. The
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0 6 JUN 2005 10. The nethod of claim9, wherein the netadata
conprises data representing the degree of process difficulty
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3. The method of claim 2, wherein the network is the internet.
4. The method of claim 3, wherein the digital data representing a packaging product

design is entered in the computer system using the internet.

5. The methed of claim 4, wherein the digital data representing the order for the
packaging item is entered into the computer system using the internet.

6. The method of claim 5, wherein the digital data representing the availability of
production resources are entered in the computer system using the internet.

7. The method of claim 6, wherein the data representing the availability of
production resources is stored and managed in time buckets.

8. The method of claim 7, wherein the production resources are production line
availability, services, and material supplies.

9. The method of claim 1, wherein the digital data representing the packaging design
are processed to create metadata comprised of data representing each color and the
amount of ink necessary to print the packaging item and the degree of bounce associated
with printing the packaging item.
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supp Ilﬁ.s The method of claim 1, wherein a plurality of accepted orders are scheduled using
decision support tools that provide immediate feedback on the impact of adding an order
to a schedule, moving an order in a schedule, or deleting an order from a schedule.

15.  The method of claim 14, wherein the means of adding, moving, or deleting an
order is drag and drop functionality.

16.  The method of claim 15, wherein the computer system maintains multiple
alternative schedules for producing the plurality of accepted orders.

17. The method of claim 16, wherein schedules for successive steps in the
manufacturing process are linked to one another, and immediate feedback on the impact
of adding, moving, or deleting an order includes the impact that this change will have on
subsequent steps in the production process.

18.  The method of claim 17, comprising further the steps of:

(a) comparing projected production resource availability to actual production
resource availability;

(b}  comparing production schedules to actual production performance; and

(c) adjusting production availability or schedule assumptions to achieve
consistency with actual performance.
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recetving the digital data representing a packaging product design from the internet.

24, The computer system of claim 23, wherein the computer system is capable of
receiving the digital data representing the order for packaging products from from the
internet.

25.  The computer system of claim 24, wherein the computer system is capable of
receiving the digital data representing the availability of production resources from the
internet.

26.  The computer system of claim 25, wherein the computer system is programmed to
store and manage the digital data representing the availability of production resources in
time buckets.

27.  The computer system of claim 26, wherein the production resources are
production line availability, services, and material supplies.

28.  The computer system of claim 24, wherein the computer system is programmed to
process the digital data representing the packaging design to create metadata comprised
of data representing each color and the amount of ink necessary to print the packaging
item, the degree of bounce associated with printing the packaging item.
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30.  The computer system of claim 29, wherein the computer system is programmed to
use the metadata to create the packaging product design.

31.  The computer system of claim 30, wherein the computer is programmed to allow
for creation of the package item by the steps of:
(a) storage of an item skeleton comprised of a packaging design and a
packaging product design acquired from an end user; and
(b) adding detail to the item skeleton comprising a bill of materials, routings,
and production item configuration.

32. The computer system of claim 31, wherein:

(a) the computer system is programmed to use metadata to define resource
requirements necessary to produce a packaging item;

(b) the computer system is programmed to automatically slot an order for a
specific packaging item to a production resource based on the capability of
the production resource to produce the item ordered; and

(c) the computer system is programmed to compare requested order dates and
quantities to projected production resources availability for purposes of
order acceptance.

33.  The computer system of claim 20, wherein the computer system is programmed to
schedule a plurality of accepted orders using decision support tools that provide
immediate feedback on the impact of adding an order to a schedule, moving an order in a
schedule, or deleting an order from a schedule.

34.  The computer system of claim 33, wherein the computer system is programmed to
add, move, and delete an order by drag and drop functionality.

35.  The computer system of claim 34, wherein the computer system is programmed to
maintain multiple alternative schedules for producing the plurality of accepted orders.

36.  The computer system of claim 35, wherein the computer is programmed to link
schedules for successive steps in the manufacturing process to one another, and provide
immediate feedback on the impact of adding, moving, or deleting an order, including the
impact that this change will have on subsequent steps in the production process.

37.  The computer system of claim 20, wherein the computer system is capable of
providing access to data representing the requirements for material supplies necessary to
produce the packaging items ordered to providers of material supplies.



