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1 A METHOD AND SYSTEM FOR REDUCI NG LEADTI ME | N THE PACKAG NG | NDUSTRY
BACKGROUND OF THE I NVENTION 5 The present invention relates to a nethod and
a systemfor reducing leadtime in the packaging industry. This invention is
particul arly beneficial to the flexible packaging industry which services
the fast noving consuner goods manufacturing industry (i.e. producers of
snacks, cookies, crackers, candies, health and beauty aids, etc.).
Currently packaging is the longest leadtine itemfor 10 these conpanies, and
a systemw de bottleneck for them Reducing the packaging ieadtinme allows

for waste reduction apdwiEeMeis ASNH 8VRSTENIFORREDIYNGes. The net hod
di scl osed herein conmﬁ'gﬁ%@ iﬁn]aﬁﬁr@g& Glmelﬁ}ﬁ]ﬁﬁ,}{ process which may be
r 1ol bt f Tangrng— 15

enabled by the inte Capabt e of—€xcT mf ormati on with ot her
busi ness processes. U S. Patent No. 6,067,406 discloses a nethod and device

wher ei n t nBACKIGROUNRD @D INVENTII@NVi ce for rendering el ectronic images
on an output nediummay be characterized by different user-selectable
settings such asthephisasit mypaiion gRlaieyte, 2 saghodagad 2 sYEETtL 06 '$evdag

: such aslt ey e, 2 grchor S
curve can e e ARIGEGETh) Mhe ARG A BRI, ARG, 8 81 DTt on

Post Scri pt flvwat parkddis eadikugohvbichc edpeaenhe fHat moding eadsubieatgoads curves
can be. prepared for specific types of rendering, and be _referenced by
nane. By tHNanWapiing idaty od-cando®itertanf igadencoakicsn sraskered caniesn t he

out put nod eni.n hhrat i

"t Foduced T5a R4 SERY BaR A ETE RS R R ip he AR oG At e

i ncor parcat elesches@piniy mef ef eycem-Wids bbBaleavtk Nor theR91, R8udhschoses a
system and nmet hod for generatin storing and transmtting a | ayout page
cohnt ai ni ng Rjckasmg deeditng divrse|Iar edate @8ucm@a§mdoﬁ@w§%p¢ﬂh@mmwﬁge whi ch
has previ ou(ﬁll ergﬁggsgraphi cally encoded, such 30 that the | ayout page may be
printed eit eras 8 ‘conpl ete, full-color imge, or as individual color
separ ation pl at €phe FReh®y diselcehthersdt hothpeicenthe anselimeht 0AS Bisiness

process which may be enabled by the intermet and capable of exchanging
15 information with other business processes.

U.S. Patent No. 6,067,406 discloses a method and device wherein the
output mode of an output device for rendering electronic images on an output
medium may be characterized by different user-selectable settings such as: paper
type, ink type, etc. Apart from the screen charactenstics such. as screen ruling,

20  frequency and angle, a calibration curve can be communicated via the page

description language (e.g. PostScript Level 2) for each color component. Sets of

( calibration curves camn 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 parameteré, calibration changes can be

25  introduced quickly and consistently, U.S. Patent No. 6,067,406 is incorperated
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 g%aphical 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 man master file which stores complete RGRB (red, green, blue)

color data for the graphical image, and a correlated set of CMYK (cyan, magenta,



data files, having a main nmaster file which stores conplete RGB (red, green,
bl ue) <color data for the graphical inage, and a correlated set of CwWK
(cyan, nagenta, 2 vyellow, black) master files, each containing graphical
data for a single color separation plate for the graphical inmage. The main
master file contains pointers to each of the CWK nmaster files. The system
and nethod al so create a set of prev?ew data files: a set of CWK preview
files essentially only containing a 5 pointer to the correspondi ng CMK.
master file, and a main preview file essentially only containing a pointer
to the mai S f poi-at - ; e : I files.
Us. pat ohr NG, ECHo P s e PR Gt b Rl eI SRR Lt e
No. 5, 982s:89fatingtiteSestharyriaphicil migeo Tl shin thattemieappaimtpesnterkQo f or
operating within a _conputer network environnment. The information

di stri but FH#G Sppsr GMiEK; meptgudicsa Ebempustem i mrghothalspereats Agesydt em and i s
configure W, t hi n et - : i ... Jhe appar at us
has an ap f«%v@egﬁﬁ%%afégeﬁf iag%? %}; ﬁﬁl@gﬁ% @%g }t%ﬁgeelﬁggli%l?%gpg\gﬁgmpﬁggoperati ng
systens t beinapld eié | @rreepitidigurEdYIO rgenier dile andodrmein] pleview tffle f orm of
an 15 internediate file format conprising an output instruction file. The
appar at us esSeRBaihidely £opiaHES Briedess @ the Anain andstit rfilef arshPointers iveatcht e

bl i o L Uct | fi.he, .
o eCUL by ey haL prBRELINLDG S0 LIG, R Bk S URLERR, LTl avpar et

confi gur egefeene®nvert the output instruction file to output instructions
usabl e by the output device for producing 20 output. The print processor is
oper abl e on t h&-duPggnt Nﬁsﬁﬁﬁ%ﬁ?grﬁhﬁciqsésﬁ@%@h@é&mﬁ Astntyéipe @eramivfer of one
of the,at ¢ e .one oupput _device taq render the oufput - LnNs ion file,
dnd 1384 (e BeebtE PHEE et e debEBR o bptE Gey Tk "BRYERE one o
the at | e@ﬁr&iﬁm@xooa%pw&mdeﬁélﬁ@es A coRTpLES PR N Gn NBidiathe systdrs aindi sCl osed.
U.S. Patent No. 5,982,996 i s incorporated herein by reference. 25 U S

Pat ent No<osfigped 16 apaiatowithicihe sespatarateherkapy Wpstcsm flde apprsiisci ng

Gite romtl fRotptReidh ErhERPL L I0ERRg, LI CTRR ) L e R g, oo

enhanced dadtemhandbppigcatibr woghputed rohganhrae @ eacespid shetk Rymadéphi ng
st and?ﬁr d intermediate file format comprising an output instruction file. The apparatus
includes a print processor in the form of an intermediate executable code for
operating on the output.instruction file. The apparatus also includes at least one
output device having an output device driver configured to convert the output
Instruction file to output instructions usable by the output device for producing
20  output. The print 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 incorperated 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 objest

association table, which associates document production jobs with specific



programm ng interface or database tables to allow a conputer 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 associ ates docunent production jobs with
specific 3 docunents and appropriatge descriptions, is provided at the first
site so that it is accessible-e.g. through an online communications
network-at the second site. The object association table is accessed at the
second site in realizing substantially only file nanmes in the object

associ at dannteatsl sd tpproprode desamtiabase prowfidedrat ihenfimt sie sdhighakdecond site. The
dat abase information is supplied fromthe second site to the first site
wher e. i FCP$1Rlp-818s EPREN EhORIg commppigatipas R TS g iy segordhais: 1€ pri nt
engine %e&%sgdigtﬁﬁ ?a'bie?is ﬁ'éc'e}fs'ea'a@%@ skdl QR Iéaﬂging%lo&aﬁ%g}“. ld an
engi ne specifirc prin Streamtor one of nore print éngines. n'the engi ne

speci fi coflyifé nsheeanihe obfdct efseciation tdhée, pabtddaud daiapidenhifoemgiidieait i i zed,
el ectronically controls a specific 10 print engine at the first site to
i mage dodgesins sigyiTiy dasrhase dompFNHR IR ety the\secoat gpade thenf or mat i on

suppl i ed:fr o secon [ LS. Patent..No. 4 _.1S. i Rncorporated
herein bi)—}ltsﬁg ervglgrgelsmﬁéc Sgaé%‘:ﬁ%f %H{saﬁtr% I%ngﬁgtélé edlbgla"g%%r?e%% Hrdzrnee |gér}1(r:1€t for the

consuner aighe dhst mpufiﬁﬁihgra?fob iMeahitige IS tmilihat cidige BRRUiastar er uses are
commodities with 1is |leadtines of hours or days. However, packaging is a

cust om pHERUE forpreh of gaeieinTEs oBiEs4 Thaak tef gigize segrelt pontekcdnd | eadti mes

Of 8 12 ymskar O ISl oA BeR e, NSO RLAS (XLl o lsat i e

creates systemw I nertTrecrencres agl ng

m'i t er of fiont ddaidel £k Hikt k@l MadpefdaetmehBGading vaREbldSAforskti@s fromnd 4 to 8
weeks of delay in | aunching new products. The long 20 |leadtine is the

pri mary tesstbaschatormation sappiicd sroondieiserndasie. Aof. ParmyNe®H? 1.  The 1ong
| eadt i me. f. i.ng. i by conplexity of the supply <chain, the

di stancelsﬁg{c\}égr%%%%‘gr%ﬁIrb?/ir%%%%g'%d the process of manufacturing and

delivering theapagkagingd foides RAOSHEEhgeRNas RNUEansnaEr gdodar ge
| eadti nme reduction can be achieved by using the internet to call apse

appar ent Mangfegives. Moy sompenctthdiabhieriay ianierer Hifsare ReTAmGIHisi & busi ness
?Legﬁf?oﬁﬁ?@%ﬁ g’\?/ill‘ h gro?rgﬁﬁawgd'“g%gvre%r‘]%a’ékaéiﬁg'i§ AL@BhLE Bloddb: W Present
leadtimes of 2-4 weeks for a repeat order and leadtimes of 8-12 weeks or more for
a new design. This relatively long leadtime creates system-wide bottlenecks;
inefficiencies and waste; packaging write-offs; barriers to lean manufacturing at
end user sites; and 4 to & weeks of delay in launching new products. The long
20 leadtime is the primary reason that successful promotions are not fully exploited.
( ' The leng leadiime for packaging is caused by complexity of the supply
chain, the distance between the parties, and the procéss of manufactuning 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 1s an object of the present invention to provide a method and
systém for reducing leadtime in the flexible packaging indﬁstry‘
All patents and publications referred to in this application are hereby

Incorporated herein by reference in their entirety.

30



system for reducing leadtinme in the flexible packaging industry. Al patents
and publications referred to in this application are hereby i ncorporated
herein by reference in their entirety. 30 4 SUMVARY OF THE | NVENTI ON The
present invention relates to a nethod and systemfor |inking the various
menbers of the packaging (including |abels) supply chain. The invention
provi des an integrated order placerfent, production planning, scheduling, and
5 material requirenments planning environnment for the various nenbers of the
packagi ng supply chain. Anobng the nenbers in the flexible packagi ng supply

chain .and suppliers of goods and services
necessgwgﬁ?fg@ﬂ?gﬁxgﬁ%%ckagi ng. The method and system of the
present invenkd glesehd QWenfiBReNsesofo hheeGdBPing ehéh 9 AEERSShd he

additional data they need to integrate 10 their activities and reduce
packagivagioke autmibreesof tha padkigin®finclndiegdygsalensupply dwsi.ghbelinvenfion er f ace with
the converter's order nagenent, inventory, and . purc i.ng systens to
acqui réj_ra‘éltdﬁs f%ﬂ%"r%ﬁﬁ@?@ﬁ% gfa&ﬁﬁ‘ieﬂtg Rrgé‘&t%ﬂjnggﬂ{“&gy_sfﬁ%klggz A%r der

Pr 0Ges shigriaP A ShleAlN p ARl EAFSINARS - fof e SVAIRE iendesd gpagd. to interface
with digital files contglnlng package designs and images to provide

i nf or netachagindSupmy dhten Aneetg e, mpnbeudtitba fEkiiaipagiagang ssoiedul i ng.

DETAI ng DESCRI PTON OF | NVENTI %\I ‘ﬁ.nera}l Overvi.ew 20 The present invention
provi deés ! ?ﬁ?tq‘?gdls?rér CHBGUETNE T SRR FHe a%ﬂfd\ﬁé‘gfiéewi”??stq‘?ée &K'8Gi ng supply
chai n t8getdibn W bhoaBild)tAE AktbacaTRYLEH cedBhakhOmitnod Aloprder -

pl acenment, production pltanni ng, scheduling; and ensuring that the materials
r equi r edembepradhe supidip coridevedcpachagdditane! dataithgbheedtio istgppoet the 25
chedulg..Thewihrase "E ckagin ".neggé.conta'ner%.for toring, .shipping, and
sel 1% nggBodEVAE BRbdatts BEKRgIng LFadhimse s U i He i@t tf on with such

cont ai Nelsfomel MoOLAG ackOwRREMAt Corfbhib el SRl ndRds SEAN0T ALY, ahdie method of
the present invention conprises a conputer system Accordi hgly, the present

purchasing systems to acquire data for production planning (e.g. inventory levels),

N

order processing, and certain other functions. The system 1s designed to interface

with digital files containing package designs and images to provide information

pr)
th

for item creation, production planming, and scheduling.

DETAILED DESCRIPTON OF INVENTION

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 compnses a computer system. Accordingly, 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 to make the package. Packaging Item means the



i nvention conprises both the nethod and an enabling conputer system 30 In
this application, Packaging Design neans the graphic design (inage)

di spl ayed on a package. Packagi ng Product Design neans the conbi nation of
the Packaging Design with the structure of the package, which includes at

| east sonme of the materials used toqmake the package. Packaging Item nmeans
the 5 conbination of the Packagi ng Product Design (the design of a single
package) conbined with at | east one of follow ng categories of infornmation:
production configuration (nultiple packages produced together), a specific
bill of nmhennaios,of tanBackaginigMyodid ©esegudrciesph ofachigkesacksgel t o pr oduce
the item. A skeleton of 5 the jtem maty be cr(—::aé;la_r(?l by the end user (end user
iten), andreingl with@! lspstions of &JIRPERE SRICRRBRAINEIFTRRIPrOCHRE means t he
conbi nat i - ' j ' i -del i ite and a

speci fi ed&éﬁgﬁ’i&ﬁ{’ g%@%&gg%dé‘gg%péﬁﬁ%ﬁ? O%@{?ﬁ%ﬁﬁ’g ‘8?983};?% ?%ggﬁhe packagi ng
suppl y chaidioutidh@hpsesente dMnahinedusedrpsiodes thbaefipl hakkked shovat i ons
which allow the 10 invention to acconplish its objective of reducing

| eadt iSme BAdeRaBERDE CSAsEAYENG pbRIPR(FTEIsET Ttpra).fand emplstpd Dewent f or

| TDr OV NG, e ELLALIRNGS) Obyd DS AR KA RHRRIO ShB A2y L o i nate the

errors ca hi'Ag "W i'nconplete i nfornat much

i nf or mat i 9Nk 2@pREEEAHIWery Bito B A speriAbOYharine | mage, is general ly

unavail abl e to_planners. The present 15 invention has the capacity to nmake

both the i mageCompeate toanureat methagds it wedwtinaghe patksemgt supnlyeshaimct ed from

the inmage,(scheduling umetadata) availaple to.planners .at all levels in the
supply chtglgn?re Lge@vgrﬁtbmbrc(%lﬁg%?soxhﬁ t@l? W%-BDF} ﬁ]vqﬁogsvwgﬁ%oﬁh?‘?o eft he supply
E_hal N0 tRHEEMA S ak¥emEIeEhald dbjdotive bf asdtucitiguaitife Mdewstpackagi ng item

irst, the itemis a 20 sales unit, a_single package to be filled and sold.
Si nul t aneous| yCompistpabitemgeatios o (Thsr dirget icanirgnent, 9rormpxamiptethea sheet of

cardboard_wi-th _four r - | nted 1.2 Up |.anni ng
cystems HevEarpaer SR TRE e SHED VLR eRlely el gy
across mupibhithg wHRpht&hplefemdfbrpdtioan diddagr emichs if@nation, egpcpBNt) 1S
nearly inpossible. The present invention solves this problem by 25

i nt r oduci WéPTERGONtabRY! theakinaghdisugeerd byewnavgHA s 0 MATRETSt o EhETSEMtes uni t,

and ay; invention has the capacity to make both the image itself, and critical scheduling

information extracted from the image (scheduling metadata) available to planners

at all levels in the supply chamn.
Sales and Production Items — From the viewpoint of the supply chain,
there are two equally important views of every packaging item. First, the item 1§ a
20  sales unit, a single package to be filled and sold. Simultaneously, the package is a
(-- production unit, for example, a sheet of cardboard with four cardboard boxes
| printed on it. Up to now, planning systems have emphasized the production umit,
with the result planning across multiple suppliers (with often different sizes of
equipment) is nearly impossible. The present invention solves this problem by
25  iniroducing two items — an end user item corresponding to the sales unit, and a
converter item-(for each converter) corresponding to that converter's production

unit.

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  uncomumon. By utilizing computer networks, and particularly by exploiting the
easc and availability of the interet, the members of the supply chain can shrink

the apparent distance between companies and greatly reduce distance related



converter item (for each converter) corresponding to that converter's
production wunit. Networked Environnment - A typical packagi ng supply chain
consists of six to ten widely separated conpanies, and chains with up to 50
menbers are not 30 unconmon. By utilizing conputer networks, and
particularly by exploiting the ease and availability of the internet, the
menbers of the supply chain can shri®k the apparent distance between
conpani es and greatly reduce distance related 6 delays. The potential of a
net wor ked environnment to speed up the supply chain depends on the quality

of the infor j on_Dbei.n ommuni caf ed .over. t he _networ ot herwi.se, the only
ef f ect o‘?e}ﬁé‘q‘tﬁ\?\tb??ﬂgnbﬁgoéﬁBf)ﬁvg/org%aia’h“fomegtt é%ggﬁd\&%’ ﬁ‘fe“gurpg?yec}éﬁm whi ch

m st akesi@yeRdiBeehe qUNGyRIFYEE MioinMRAL Lo sohuRSidhe prehhem®fdata 5
quality by providing cohplete information and neani ngful item c?efl nitions.

It then{offuewisntieomnintfiedud acovaskingshofupplistimes & torspesbgethetrhtatat f ul |y

exploit the otential of net wor ked envi ronnent t.o sl ash | eadti nmes.

Rel i abl eWE’éQdXFIi‘ s-arﬁ\rfnéqq‘?ec BS BT RER WY RSP AUV FD Hf&ﬁ%ma‘?fa ?&j ortant

| eadtsi e [ W Jeabi Lty w |1 not
5 aﬁa@ﬁy%g @?g%%%@&e{? pgwﬁﬂﬁ{on SRE LW RQULert %@molng, e

resul t 0Oin rou a process Is sonetines fast and sonetines
sl ow wi t thenogcppar entintredgen koite bl dudinkiepamesses dhar fiidenexpioisithess wi | |

plan as if thag process. will be slow all %,the time). The present invention
i nt r oduck¥eniiad @l agetyerked pRYERMELY Hadsleati™isds and systens tool s which

maxi m ze the kikeli : t 1.5 ! 1 s allown
the supply chgeﬁg%lgq‘t%ggtéﬁgg\_/éﬁ{ ga)iigée(:%lg 't ﬁg@‘g%‘%gi?‘éédﬁ%%“ Fsg%ﬂ;ﬁl%%iﬁ?n al | °
phases ofeadti:ae ophictivh@ampdabed Hevdpt, speadivithout reBhbitity wilehbpdekslt | eadt i nes
al l ow conpani es in the packaging supply chain to wait |onger before
(cormi®t t i Wg2 theeahlaRuh A BEqcsTolssomeTRes BsurRd SPMARTET APV SideRoi s t hat
there is tAlni ] Lr : ivalently,
mor e scrii 3 QP e piPlpEL SHIREANGRIGS if 12805, M msgllal P71 Y,
schedul.i will beelovt allpIf ek #ine)) Theprvaitlimbidtionyinoéduwesplset ef intdppstadt i on  can
greatly decrease waste in the supply chain. Accordingly, the present

i nvent i obusipRssyReiBRdssandreyatemsdpols et Marirgize Mha Weelihged e oreratspdds requir ed

to enabl !%aéhth%es %\tihe&et E\é‘?, i€ allowing the supply chain to take advantage of the
15 reduced leadtimes in all phases of its operation.

Schedule Optimization — Short, reliable leadtimes allow companies in the
packaging supply chain to wait longer before committing to packaging decisions.
The result of waiting longer is that there is less opportunity for circumstances te
change or, equivalently, more schedule stability. In this environment, a powerful,
20 easy to use scheduling ool 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 Packaoine 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 1s responsible for production of finished



25 Networ ki ng The Packagi ng Environnment Wiile there are many nenbers

i nvol ved in the packagi ng industry supply chain, the principal nenbers 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
t he packages to store ship, pronote, fand/or sell its products. Cenerally,
it is the end user that places orders for the creation and delivery of
packagi ng. Generally, the converter is responsible for production of
finished 7 packaging ready to be filled or finished | abels ready to be
appl i ed. TFhekagisgueadyeto bechlbedddmBuielscdt ihselpréady ita e apphedhachagmvegsi gn

sel ected by the end user. onto a suitable s%bst te, The, converter often
actual |y PRYABRIFE RTINS Ue? JRCRISENETHE S ﬁ@e‘ég%’kﬂ'ﬁee%élﬁednorgﬂ& further
processi ng,; i d i I terials
for the e%ud&atl%%egf.ﬂs%tg' tﬁéfédﬁ%\%hgrrg ?rpggggggpéféﬁﬁy %%ﬁ??ﬁg{lﬁ%ﬂc kagi ng
suppl y chdienpadkagt hdzsupphd efusthefl pgaasksn@inte seinttd esbstrmgubr padhye t he
converter to produce packagi ng. These suppliers supply materials such as
plastit fOP#NEG GaFkagingnMaka1abn &aiesend BSaradéhaird dcprabsaiegely o5  cyl i nder

engr avi ng re q ' Proyvi 11 d system
for net mﬁre&‘%ﬁg]%n%ei%? g%%lgg %ﬁ%h%%gmga%éégiéﬁu sﬁégipﬁ%ﬁ% %I%O%tcf%&t hod and
conmput er syptredbofthd trverteseirotiniegitkaingr Thearsubplidrachpplg widtable for use
in connection wth the internet. The internet conprises a vast nunber of
conput er sSUdings ebaputidn FeanwsiRe: thrapackesacy AtcePeER 7Bt EaVIEHr Sifghas

conmmuni cat.] L -The 15 interconnected conputers exchange information
usi ng varft“ lﬁr{shegér%?‘éuelg', such as electronic mail, CGopher, and the World Wde

b (Toww') . THaeWHas&ET MivestionlJroViBes &S gferRdd cadpusputy Sdyewin ifee. , web
erver or web site? to send graphical ~web pages of information to a renote
conput er 8§¥oskhing TR rrigstabing otsuPeagkagidgs SWAlE afhdithen THE sEdpdt st web pages.

dont1 11 abvEoRy attrs O tmBlesth BB BROBpa iy i) R HE Y e

page, a cosmittesn sydtBempeet. f TS HtdfetRdmdrives atvast numeterpdgempotes r equest
(e.g., a HyperText Transfer Protocol ("HITP') request). The request is
f or war ded 2dcqmputgeRetyarksdhatima it appGeied thigkeh GelPpaEda@tion hinks. The

15 interconnected computers exchange information using various services, such as
electronic mail, Gopher, and the World Wide Web ("www™). The www service
allows a server computer system (i.e., web server or web site) to send graphical
web pages of information to a remote computer system. The remote computer
system can then display the web pages. Each resource (e.g., computer or web

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'est 1s 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, it
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  setof 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 reguest to the server

computer system to transfer to the client computer system an HTML document



When that web server receives the request, it sends that web page to the
renote 25 conputer system Wen the renote conputer systemreceives that web
page, it typically displays the Wb page using abrowser. A browser is a
speci al - purpose application programthat effects the requesting of web
pages and the displaying of web pages. Wb pages can be defined using Hyper
Text Markup Language ("HTM.") or Extehded Markup Language ("XM."). HTM
provi des a standard 30 set of tags that define how a web page is to be

di spl ayed. When a user indicates to the browser to display a web page, the
browser sends request .to the,.seryer__co systemto transfer to the
client conrgléltt %f?ﬁ@;%g‘ﬁ%ﬁﬁeﬁrf’aﬁﬁwﬁf 8¢ ﬁéﬁqueégaﬁaﬁﬂdé??%?tt‘ﬁée%‘ﬁdp Xge. When

t he requeshed; | s I ; t [ tem the
brouser di mol i R e e e S Py e bRt SS 2imene v T P
docunent cldhbHi decuraeitouBhd B L hrcurent coltainkearidis pigaythatgewmftrod ebd |

graphics, gontrols, and other features. The M. dogcu may contain URLS
of ot her V\‘éﬁt’qﬁé@%sdé?é@ I%hépsoﬁo’ﬂtﬁg?r%“éiri}@ﬁr g%%‘ﬁi'efhggﬁh‘éa‘?ﬂcun@%er server
conput g SYst EfRain SYBLER By bhGRLESAAL ohWa?@éﬂvQPccﬁhﬂg'lﬁ@PstE% éﬁ“ ous

menbers of the packaging supply chain to access the system though a system
homepage @parseprer absphier tywerm®enber' s position in the supply chain displayed

on the nmonitor 10 of the nenber's conputer connected to the system of the
present inventi b SYHIRoUghE tHEesenhiBeREen aHgwR the YBBPUT BIRSEE PhthF t he

Sysiem (MBI SpglPTERROT, I8, 320U Dyl SYREAT bl resen

i nvention each nenber roug

comuni catdp@Rspriatdido theehengiser’ sdeditibatigdhakige]Aciedn ABbWYER pnahé mRfkor el ay
etwork, a | ocal area network, or any 15 other commercial networking
‘echnoiogyo! BgcmermbRDer cOmiMieigcoBREet Icothe ysisie ofsihst BraseHt HyeniResent

(echndifogys 4 ces o esent
uoerul to PReUREBEr e PR TeBbel e o REF e B S 0 50

The Met hodhddhephBe uSfiRS 8decdBVENT i Tt Titeers t@t thengepmit ihvémiont ayr@sdiod is a
desi gn whi ch has been developed to the point of being a digital contract
proof (e. gconaegopachhMEMbET 40 FHF rastem [tyough a communications link such as

dedicated wide area network, a frame relay network, a local area network, or any
15 other commercial networking technology. Each member having connection to the
system of the present invention is capable of transmitting to and receiving data
from the systemn useful to the member to fulfill its role in the packaging supply

chain.

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. a2 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. From this starting point, the
invention enables one or more of the following methods: distributed item creation,
order placement, capacity planmng and order acknowledgement, material
requirements planning, procurement of raw materials and services, scheduling,
order status tracking, and access control.

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

item creation process using this data which compnses end user creation of the



comonly referred to as a "PDF" file or other suitable file format) and an
end 25 user requirenent for packaging carrying this design. Fromthis
starting point, the invention enables one or nore of the follow ng nethods:
distributed itemcreation, order placenent, capacity planning and order
acknow edgenent, material requirenents planning, procurenent of raw

materi als and services, scheduling, @rder status tracking, and access
control. 30 Distributed itemcreation conprises a nmethod for accessing
imges, algorithns to calculate itemdata (e.g. Percent ink coverage), and
a collaborative itemcreation process using this data which conprises end
user cr eatieBhsksiete 8nge;ang hagik flagkass Sfﬁuﬁ'ﬁ‘&g FAFBYeIE e ¥ uct ur e)
and conver i Ll it i -0 i , phat e/ cyl i nder
identificg%%g%ﬁ%gé%g@§?8$%ﬂ¥§%%¥gﬁ%$gkinég%g%fg§lp %Eé#ﬁgiaﬁg)order

acknow edgementCdpscidy gRinRath & ofRPackdowleddeaivit Mg a(18ethes & epRicayi ons
pl anni ng, master production scheduling), Capacity 5 checking (slotting

orders toPpBtEcisates &iomesatfops memiingbhrsteropipaeri agesicATig), ceaprgityal | ocati on

checks), .-dmterj.al availability checking.., Procurenent.. L.aw material s
and_ sefvi SBElRlsRRe o B LGt et TERE B AL B PR GRIR P ot e

noti fi cat iafBc@fonhe@ith, HRLBELRA SANWIES Chg@gﬁ%r enents directly out of the
mat eri al requirenments planning process; and 10 nmechani sns for transferring

requi rements tdrpoureihast md wypstreatsrialoradr sergicesratompraies/ & ensthoésiokr om

i , .t Ki t he st at us. of i al d [ . order.
Sehbdul | ng"EOBE SBEP ey b BT HP L oAl 4 b BISPUETBIE  (pr ess.

| am nat or redlBfedldnts 8lret) ¥ Qat & Sthe Shbikh&r %quﬁa&eﬁt5u§ﬂaﬂ&ngo L&dse ahAf or mation;
15 accessing imge files and algorithnms for extracting Scheduling

i ngor fat i erechemams hége tfankfesinge  rgquipnones so ppitmhasiegr estasts, dofdervgl ty,
degree of bqunce associ.at ed ith the col or separated design, etc.);
eu L ve TEAPEISSHAET a5 SRER Fifg ekt D8 ST GO e BB MR SPOAREL | vi Ly
mai nt ai ni g Jrd;tiple "what if' scenarios; and scheduling nmethods that are
designed for conpatibility with the ATP/allocation 20 process (i.e. nethods
to insure schedishedulown chmpdessekopethot ofdr uschetithingheoneotng tonenttytgade in t he
ATP/ al | ocati on proc ss)m . . . : .
ress, lammator, metallizers, coaters, slitters, ctc.} using complete infortnation;
15 accessing image files and algorithms for extracting scheduling information from
these files (e.g. process print degree of difficulty, degree of bounce associated
with the color separated design, etc.); intuitive (drag and drop) scheduling
methods for increased productivity; maintaining multiple “what if” scenarios; and
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 management methods comprise having a
defined owner for each data element with the ownér having the ability to grant
access to 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 authonzed for access by the inquiring party.

The Computer System Of The Present Invention

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

comumunications, which may include on-line communications using the internet,



Access control and security nmanagenent net hods conprise having a defined
owner for each data elenent with the owner having the ability to grant
access to other users (e.g. a converter can grant an end user access to the
25 converters order status information); and security managenent that
prevents access -to.information not owned or authorized for access by the
inquiring party. The Conputer Systdm Of The Present I|nvention.30 The
conput er system for integrating the flexible packagi ng supply chain
conprises a conputer system accessible for networked interactive

communi i ons, Lch may i nGl ude -1 ogmwi t 1-ons:.usi. ng_t he internet,
10 w t%’%s%sfe S W@h&%ﬂ%ﬁ g&slégnefn?&gtar%ﬁ%ry ar"g‘ég’]%fck)lr8m§¥t rap%gat’rauncti onality
and dat gor &1 uSRdmEERersTBITRRS Suply thans dpflckng haémonAasecendioiapory area for
storing functionality and data for converter nenbers of the supply chain;

and a t Bincgionaitiyoand deteafof conetrisr immggnfaraceli teasupply aheindand af dirdot her

menbers of the supply s chai i.ncl udi.n ut not limte o film suppliers,
cyl i nde™SEUPPIF & E‘% %WR“%E‘B‘&EP%}]@:’ an‘g(ﬁiﬁ%s? ec’tgﬁrplﬁ‘le F, gfeﬁ‘@ﬂ‘?plyn one

enbodi Mepdin AfnchiBnSYSt RMIntiRE 16 BIMRYLES1 &Y ShHAMdESs PGB AnbRers per f or m t he
steps of (1) providing an end user with networked access to an end user
honepagedhesivtasuphBetspetrepage linking to , the first nenory area, and to

provi di ng thz end user, with the abilitﬁgnto create an item place orders for
the item r Eé’i“\?é’nﬁ’c%iffp?%fit%sﬁe“br% CERPYER &Y SR St 3] ' status; (2)

provi diﬁggrférm Qﬁ?«f‘%ﬁ% g'fft(g éﬂ%vﬂi‘?& Ked WBECETH rﬁéi’wéri&grh\égés%ﬁli.aﬁoéﬁﬁpage’ W th

t he honepage he setond nenory area; and providing the converter
wi t h t hesabhbirieyage) witecticvhomegheeslinladg td ghe ditsairhapopl areaprapduct i on,

check "available to promi se” 15 against these plans, schedul e orders for

é_r odfict PEYIdiBRARE Rad Besr arith b aPlEnihEreate Ihilemaplacorerssior tie H@beri al, track
product i.Qn: £ 1 errggs ) | e A ; and (3)
provi di E%H&&eﬁggn%%gérﬂ%%wg{ ﬁ%%%/\g?ké gctézé@{s %E%é %?tﬁg"’r Qgslléﬁré)vﬁig!tlrg%age( s), with
t he homepage(es)with mktwgked aacdshite d smwertyr aoeepagndvitlptio hdinepegehe ability
to send _%gd receive information concer ni,ng orders, forﬁcast S,.. 20 schedul es,
etc. as MERE PABe PEFORG MRIMUMNiZED FHUPTONIURE ABLCVNSEUFHEPVEBRIR. ©1 n anot her

enbodi meplei\Qf of ik, SYRL R, delfis CRRRYrEAu G, @MedS “SVhi bR o promise”
15 against these plans, schedule orders for production, plan material requirements,
mnitiate orders for matenal, track production, and insure production meets
promised delivery dates; and (3) providing other users with networked access to
other user homepage(s), with the homepage(s) linking te a third miemory area, and
providing the ability to send and receive information concerning orders, forecasts,

20 schedules, efc. as fequired to synchronize and mntegrate the supply cham.
( In another embodiment of the system, the computer system 1s further
7 programmed to support distributed item creation in a collaborative planming
environment compnsing: (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 to éccess 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 1tem skeleton (image and basic package structure); converter addition of item

details (bills of materials, plate/cylinder identification numbers, routings, etc.).



programmed to support distributed itemcreation in a collaborative planning
envi ronnment conprising: (1) tools for collaborative itemcreation
(facilities for creating and storing elenents of iteminformation- for
exanpl e structure, material 25 descriptions, nultilevel bills of materials
(e_g, structure, ink, routings, etc.)}y (2) tools to access images and
extract netadata (information extracted fromthe digital 1inmge which is
essential to prepare production plans and schedules e.g. difficulty of
print; specific colors used to print inmage; percent coverage by color; etc.)
and (3) a collhabotkar sebodimwne védhe aysigrocke Sompuiny stese 13 doitBer end user

creation of the 30 item skel eton. (i e and.basi c ,package .structure);
conver t e St n%ﬁ“??%‘elletf P&lcl( Qg(acg?lleﬁ?ts OBfmﬁ’ﬁf etfbi s = ER /300 | alder

| dent 11 Al UHIRFArioh WNhOGientd Gale akd quidttRTN BRhbosiThad Reat of the

system the conputer systemis rther programred to support electronic
pl acenentdatef andrepiansiyh pytiheceverteser and el ectronic confirmati on of the

original date and quantity (or proposal of a_new date and quantity) by the
converter. 5 I'A é?fghﬁere”@ﬁ’ﬁ’é‘éﬁr‘ﬁe?f B Phisms et g]ﬁ’l BiestHe IPFEREFht Benvent i on,

the  COTRULERSUSLEM |SHIHEF Rfecin 0N AR L0 CSURRY 1o SRR ChiYorBlanN! NG and

order ackn enent 1n a orative ann nvi ronnent conpri si ng:
(1) capackhywipligenmdmagin aolelliesakese &plapangt eonsnpleanniongprisimst €Y) product i on
schedul i g%) , .capacity checki E% tools (available to proni se, gl | ocation), and
c 10 mat &fPaiityapianmalg | oo dFaEk $fg QRsHlens ( planaings yREsiEy HPAWiiRg &
managene : S I ol : ) -ack e t process
enabl ed [)%hﬁf Iielggf ??%ng %Cﬁﬁﬁ’c %ﬁ?s@gﬂaglre ggp?%ﬁ]‘%g ?%\/Mgﬁt F;ﬁgnd or der
tat u®; (bitemiEcbeiiaditBy dheckiakotoblsn(20r deppadiy plaadingt Bomdnagespgntand (6)
echani sns for dynamcally reallocating terial anong johs. 15 In one
enbodi merfOEES BRI BY ERsC {apds: ddhpripefnoy) Eémqngpwﬁ?%wtiegiadﬁs%md to

support ngler 142'mé&qgisﬁﬁ”%gtcg?ﬁhﬂg%?&t@ a%dc&]dkza&‘%ﬁﬁ,t& emPUARRLRY .
envi ronnment . anot her "enbodi nent’ of t system the' conputer systemis
further fprcyrtangreddére wupndotti@r doeke redt(6pmevhtmeinal Hr adyhagecaliyvces in a

col l'aboratiye .20 planning envi ronnent conprising: tools for providing
suppl i er sfe%éyoccﬁtmmr&éém ng jobs.

15 In one embodiment of the system, the computer systern 1s further
programimied to support material requirements planning in a collaborative planning
environment.

In another embodiment of the system, the computer system is further
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 material
requirements planning process; and mechanisms for transferring requirements to
purchase systerns, ordering materials/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 o _support line scheduling enhanced by the availability of .image
mnformation in a collaborative planning environment compnsing: (1) scheduling
tools for converting operations (printing, laminating, metallizing, coating, slitting,

etc.); (2) access to image files and algorithms utilizing scheduling information

L¥3)
=]

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



notification of urgent material/service requirenents directly out of the
material requirenents planning process; and nechani sns for transferring
requirenents to purchase systens, ordering nmaterial s/services from
suppliers, and tracking the status of materials and services on order. 25
| n anot her enbodi ment of the system the conputer systemis further
programmed _to support.line schedul i A4 enhanced by the availability of-inmage
information in a collaborative planning environment conprising: (1)
scheduling tools for converting operations (printing, |amnating,

metal | i zpn ( and

al gori tﬁkr’rs&upgﬁl Zi %ga egh Il]g roce%%}ak}ﬁd@ o 8‘9 %?Sffggég?%?lg%ﬁ se files

(e.9. prReess 4pkinbl sctﬁlrd:é@ga&d dbxf togpitiniitydegheaTblalbosRGeproassesi at ed with

the col or separated design, etc.); (3) intuitive (drag and dr opz1 schedul i ng
e

based or} eothpa;eemr@wsmmnfa&oobrtnsm)thzﬁtsphﬁ:ctu}e&@nrlm drvalopedrie fulPlighe what 12
if' scenario n ocess enabl ed by these tools; and (6)
schedul i} mﬁ%é égadézria pteg%]?@o%fg Hesi gned for conpatibility with

ATP/ al I ocat i op, RRARESS@Bodikrent: oftthg%?st@frpctﬁ§5&§n;ﬁﬁ& LRAIS BRjMses t hat
schedul es can be devel oped to fulf thé commtments made in

ATP/ al | grdtd Batps tricking damoinenetesit gdoviegmig thé ca}iménlgysda tmavk thestaonpiit er system
conpri se or.der %gest us tracking (an internet site providing the capability
to traclPaP%%glggaf Slof packaging orders). In another enbodi msnt of the

system the cppud@s, %g%?&&?@?rﬂhéesﬁz teﬂp%é%o&??ﬁéﬁéys?é?ﬁ Rk Y

managenent conpri sl ng: owner each ta 10 el enent vmth t he

owner hectesy doneobbid sdeyrityongnagdment cesiprismgotitimredusenss fpesagh detzonvert er

can granﬁt1 an end user access to the converters order E%at us {-Foéor mat i on) ;
Becfitft

(‘and R HEJBFONMEE RAYINErBY SRLLY 48 BY AEETHP I hE: FSH Hob duned or
aut hor i zeel EQL: @aﬁ’x S%t WVerddBe! BQULS {oNfe @@ﬁ’&éﬁeré &d@f‘&%ﬂﬁﬁnﬁﬁﬁ%r{)‘: nt of the

system t e conput syst em conpri ses out put conpatibility system
desi gneohrﬁosermnmyframgmnteht dhdt joepewts ohogestsato omﬁOpuafmrt echnotiegi es -

nonitors, t‘%’b?reﬁ&e r/pl ate @n ravers, ink jet printers, toner fusion
pri nt er LUt i‘ﬁ}‘): Tt Se TRqriye p ‘T‘ﬁ%ge Met adat a
In another embodiment of the system, the computer system compiises
15 output compatibility (a system designed io interface with all known digital output
technologies — monitors, cyli.nder/plate engravers, ink jet printers, toner fusion

printers, thermal printers, etc.).

Image Metadata

20

( Production planning and scheduling systems depend on complete
mformation 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



20 Production planning and scheduling systens depend on conpl ete

i nformati on about the jobs being scheduled in order to prepare high quality
pl ans and schedules. In the case of packaging, much of this information is
related to the denmands that the graphics on the package will place on the
printing operation. 25 Today, in virfgally all cases, this information is
not readily available to the production planner or scheduler. As a result,
production plans and schedules are often flawed, sonetines to the point of
bei ng conpl etely unusable. The m ssing information is data about the inage
(gr aphi c relpsiegrent byGéaﬁmhga:tpieyi,ﬁcdmeaidataoalenaamsi, mageding elgotiduns et adata”. I n
order for Fackagln roducti on glannln and schedu éh %%ﬁ stens to
oper at e Wtf ‘?“é? REVARRASES PUCTFORRER DS e QP IPeSLIgneHet adat a nust

be creat g6, 1{%%%%%1?1%‘3@% nr?fmtbxt %‘%e&{ e@hisQBet; orP&e%@ﬁSés A8 iRl 0L INGemand

schedul i ng. I nv i'on satisties requi renent by defining

speci fi ¢ ofetasdataidehaffedbsd tprOyéiting fat gmfacmhgrfamoe it.athe these el enent s
froman i mage, and |ncorporat|n the use of these elenents _into its
enabl  ng TRGHRA eemepistartedrankuEized; bn Tausclicoie theanethed opdister®l enents  of

met adata&f@ﬁ??r@é 91&%%%9%@1' or iy v% Eﬁ&%tbé‘ tﬁﬁc&cebfhe - The more

5 netadata e s created an ut| nore effective hod and

system abnribhetipheseme intwedial @ﬂﬂetmatd eb@nenmmyeje, usdful & trdgesdnood that one
or any conbination of the individual netadata el enents may be useful in the
present IPYRAEARion. 1. Printing Colors - Description. Once a digital

contract proofl %’Rgﬁn% C%o‘?org Degcné)?tont Q?r{ce udl%%il H{r%’cg%c%f(?ﬁ?: @ﬁ%p appr oved,

the next step 7S separdte thi's i's stepisto

reatie onghé&GhuRibleehahal eds fbbé:ﬁa;spmm@p hhomextTdiefis & celbhegpasite ti@bl e for mat)
for each color to be printed on the press. This algorithm retrieves the

col ors udde The piplitfthis siepbs Qrrgeaig m%@lﬂhW@g@?NWn%hfmﬁﬁm val ues
ot £l SphYe IPMER S IRIAT) b TResle FhlsedBol N,
col or narnretrieeethe lolsle fus&X NGt 1BE joOAr stotbIhBeém (B egthePanthohe Ri@B or  nunber)
of the ink to be used in the associated press station in the netadata file.
values required to dispiay them on a monitor) 1n the metadata file.
15 Pn’n’fing Colors - Algoritm. For each color separated file, retrieve and
store the color name {e.g. Kinder Orange) or color number (e.g. Pantone color
number) of the ink to be-used in the associated press station in the metadata file.
Look up and store the corresponding RGB value (three byte representation of the
color as displayed on a monitor) in the metadata fite. 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 Color 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 and stores the result in the metadata file.
Ink Coverage - Algonthm. For each color separated file, calculate percent
coverage as follows:
Image Coverage = Sum of the grayscale values for each byte in the image

39 Total Coverage = Number of bytes 1n the image * Max grayscale value

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



Look up and store the correspondi ng RGB val ue (three byte representation of
the color as displayed on a nonitor) in the netadata 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 | Col or Nane or Col or
Nunber, Station | RGB Value, Statiofy2 Color Name or Color Nunber, Station
2 RGB Value, etc.). 2. Ink Coverage - Description. The amount of ink used to
print an imge can be calculated fromthe ink's coating weight and the
percent of the inmage which 25 will be covered by the ink. This algorithm

cal cul at esdtsh@e pRE e@ltigfereRNalcade (O metRRACH itOlDheadieheShiBeess tee result in
t he net adat a fi le. Ink verage - Algorithm For each col or separated file,

cal cul at eopene coverage as follows: |Image Coverage = Sum of the

grayscal e vaI or. each Tot a = Nunber of .
bytes in the |ﬁéj§i’£ ‘Wuﬁﬁé %%W%re\}ﬁlaﬁ’g%%g%’r%gnﬁcc&?vgogdg fWge Cover age
/" Tot al Q%%aigﬁﬁmvedlgg) plfémo@éaglmgttﬁé emragg t %ﬂmﬂer&m@m%ﬁttﬁg% ghth the
netadata file in the sane ord as the “col or nanes dot gain enul ation

sof t ware prsscémﬁmrbab]celatmgé’emcmﬁa@yagﬁusmg heaggdrnhmeshowarabbee.i nproved by

pr epr ocessi ng i mage .t o emnul at e dot in on the .tar ress before
cal cul ati ng Pet- E’ﬁ Ség?/‘é‘{*a”ét@ ubFW&Pf‘ﬁ’é %Faﬁg??retsl‘ﬁﬂné%ﬂ\ﬁn‘%éﬁ%ﬁ E)“§E‘g‘3Pr ocess
Di fficul tg :%‘gﬁlgﬂé Rid é)r@ so?@%lﬁﬁ)g%%%é%%%& Be nﬁ%rd'k%té’veﬂfthé Hﬁgﬁ mo¥pes. Sinple

line art ol or ges can printed by even the ol dest, nost

poorly rrmcmlalmmdtapreds;xeses Higdh quadity plyotpi"ﬂahsmceahagas;mthmghs ham t he ot her
hand, are printed usi gg 4- col or ro(gess .angTre ui \V/g nrgual ity, well

mai nt ai Nl tRITHERE HiSHISs 410 ¥ e APEFsSa A CERHIG R & | 4 rrages t hat
éade BONUhRURSIY redddePh BLABHaKIcAUE AL SEhARL Pimdgas mt gl Bhenidigl

ifficult 1mages to print using nven ronal printing techni que S|nce a
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Difficul tyog d@xﬁﬁﬂfntgh%t ofPRkY & abitey. OMK o TR ddathibEDR Mage by Suitable

format) as fol
deten“me the degree of process difficulty associated with the printing the image.

15 Process Difficulty - Algorithm. Analyze the CMYK image file (PDF or
other suitable format) as follows:
‘ If 100% of image has only black bytes (line art) or consists of vector art at
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 difficuity 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 difficuity 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



I f 100% of image has only black bytes (line art) or consists of vector art

at constant grayscale, then process difficulty equals "1". If 100% of i nmage
has only one byte (line art) or two bytes (duotone) "on", 20 but sone of
the image has two bytes on, then process difficulty equals "2". If some of
the image has three bytes (3-color p{g)cess) or four bytes (4- color process)

"on", then process difficulty equals*?3". If 5%or nore of the inage is a
nonot one decreasing grayscale fromsone positive value to zero (vignette),
then process difficulty equals "4". 25 Finally, store the maxi mumresulting
process djff Ew&éy al %Ye]ef)lal(elcon%nugs’ itPfevBlutichh ﬁr%&%&@%%ﬁsi&ér%@}g it Bounce -
Descri ption. en a color separated image is rendered as a fléxographic or
| ett er pr eksir phiityeto rhiigtahh phint gvality whaspsttuef suchiag ddage. efbiswherghmhere s
printing and_bl ank areas where no prjj nting exists. During the printing
process, S¥6METS (Raimest o disexspper of HInEK plcat ecTagydihn sutiicheagapridssi on

cylinder.__] f.: lLank_area. extends,acloss.the. enti wirdt h..of .the plate, the
lﬁa%?%i)%cﬁ uie % daii U)é(‘:";gl’i‘?%(tj%ﬁ: xué?]ild, (%‘yrnrxﬂ{?‘uégnﬁl 1al v’tfélu?u TES

plate wil oward the t6 bounte When the next

rai sed arg@an€oeesati jabo aeoRitRAtlcdon Whdshthay kiengipablasoft heirphiaing somti nues its
revolution. Presses differ considerably in their ability to maintain print
qual i ty WeHDPVhen prefing & aAgs mage. This al gorithm exanines the inage for

t he exi stence bl ank, ar.ea rg ent i ! .pesul ting neasure
can than be cor'%%}cs{ ig\?\f‘ﬁﬁ‘t %ér S%E“a 0F‘?}ri ?q%é?qegfmlgﬁ%ﬁ%%tgg\fm%ra 1é‘?‘s%‘saés 5to

i nsure thatlowgbs are schedul ed on lines that are capabl e of maintaining
print quality when printing the i m_acge. Bounce - Algorithm For each col or
separat ed fil etetogyeticalanmppdV aidey ids (Vb rorewpondres 1o 189 sargpiedf4Sni num Voi d

W dt h (V rres i.n rget..pr 1 \n the absence of a press
S ’ecih]foi Cf@,)ﬁﬁsagg?ﬁggg& a%ﬁ%gp%;%g%g?mag%thgggfaﬁgiv 9%‘§e)t he start of the file,

extract a ful |B¥%ﬁ1ﬁihg%ﬂﬂ&e§ta@bfm’£€ﬁﬁel beradna funiviiéthhiubbst cBuhe @fe Vhe grayscal e
val ues for each byte in the subset. If the sumof the grayscale values = 0

(or is c mishedls splemiafghe Fesals wluesdpeach bivirdn the $ubeek he position of the
first byte in ffhﬁe §1lj'1?15<%t the Ogré)gga]g%ﬁggtf—a(}f(io} fE<a press specific threshold
value), then write the position of the first byte i the subset to the metadata file.
15 Index down one line, and repeat the process until the full width subset
contains the last byte of the file. When the last byte first appears in the subset,
process this subset and stop.
The metadata file now contains the start position of each segment of the
file that has the potential to cause a bounce probleni. Further process this file to
20 . combine overlapping void areas into a set of discrete voided bars. The height of

the largest void bar 1s then com;ﬁared to an empinceally derived table which links

o

maximurt void height (Hymax) to image quality when printed on the target press.
If the image 1s printed more than one across the plate, the preceding algorithm is
applied to the fully steﬁped and repeated image. Alternatively, the positions of the
25 voided areas can be passed to an optimization algerithm which offsets the images
i such a way as to minimize Hym for the stepped and repeated image. The
resultant Hym,x can then be taken from the optimizing algorithm. Store Hy i

the metadata file.
5. Image Dimension — Descroption. Packages are often printed in
30 multipies of the finished package (e.g. four boxes printed on a single sheet of

cardboard stock, which 1s subsequently cut and folded to make four individual



15 | ndex dowr —rerepEateTiTeTpr ocess until the full w dth subset
contains the last byte of the file. Wien the last byte first appears in the
subset, process this subset and stop. The netadata file now contains the
start position of each segnent of the file that has the potential to cause
a bounce problem Further process this file to 20 conbine overl apping void
areas into a set of discrete voided bars. The height of the |argest void bar
is then conpared to an enpirically deldi ved tabl e which |inks naxi num void
hei ght (Hvm~,) to image quality when printed on the target press. |If the
image is printed nore than one across the plate, the preceding algorithmis

applied t frul e i g i e
pgg iti onsg%){elgﬁ he]H éJéé{'\z}ﬁodée}g)%g? Zﬁ% r%%ﬁ%gzﬁggsé%%e{%%a%ﬁgﬂg% r‘?l\@g Eo(rt?pal gorithm
whi ch of f zetl, thB@irhemdas ofitle Shgle ade Y@yiraé. to mnim ze Hvmax for the stepped

and repeated i mage. _The resultant Hvnmax can then be taken fromthe
opti ni zi ng al gbrRERIMSEERRS HHacEL Resevenmdee ¥1¢th and mage dergsh Di mensi on

- Descripti k ft inted in .3 | t.i pl f fini shed
package (B, GaRt BECBully PR ool LA Rl P M R dfe ook
whi ch § s gothepaHBRY diytteditheaish foh gadlichir 1RéS, fedibivel tREinihdERbf Hoageboxes) .

I n
order to choose the nost efficient press for printing a package (or |abel),
t he di mensirosssansif dovive(arowngl e plateaqquiviinder. IStergeh®ervehss omthe-mgrdwai t hm
Retrieve .mge width and inmage length (cutoff) fromthe image file. Store
these values in the netadata file. If the 5 converter has slotted the item
to a particular press, retrieve the nunber of inages across and down
(around) the plate or cylinder. Store these values in the netadata file.
| nvent i onliPregtiogpsPi@eessvideanvie) Figure 1 provides an overview of the
processes involved in the method of the present invention. Referring to

t Ki , t Pr qduct.i Pl I P .1..0 h t
L NN IR AR I 4 S Ao
t erm pl anfengrescptliverfod HatirRstoRhaNAkig, the Production Planning Process

(Process 1.0) of the present invemtion is capable of operating on two time

horizons, long range and near term planning. Sales & Operations Planning

15 (“S&QP”) combines forecasts of demand and production capacity to provide a
long range view of production line loading, highlighting supply and demand
imbalances. This long range view may be 12 months or more. Master Production
Scheduling (“MPS”) fine tunes the near term S&OP view over short time periods
such as on a week by week basis over the next 6-8 weeks. As part of the 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 tum 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 Management Process (Process 2.0) of the present invention is a
shared activity managed 'jointiy by the end user and the converter. The Order
Manag_emént process begins with item creation 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.



15 (" S&0OP") conbines forecasts of demand and production capacity to provide
a long range view of production line |oading, highlighting supply and
demand i nbal ances. This |ong range view may be 12 nonths or nore. Master
Production Scheduling ("MPS") fine tunes the near term S&0OP vi ew over short
time periods such as on a week by week basis over the next 6-8 weeks. As
part of the MPS 20 process, the total capacity of the systemis divided in
capacity buckets (e.g. available capacity by line, by week), which MPS in
turn mai ntains. The capacity << remaining in these buckets is the basis for
checki ng or, ; ADac I dycget he
ordered pa kgmggg%9%%«?&2%%&332522&?%&21&%“ edlellc%lJ ﬁ\lgf@dodgggs%lz& %&1é§¥<QFI gu?e . 25
The Order Iundapeignd! nﬁtemflsmc(]ﬁﬁmessso praducethe drdepriédentrdemisentpan i s a
shared activi ty managed. j oi ntl the end user and_t he nverter. The O der
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digital da i h UL ecification
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desi gnasi omckmtrwiadgﬁerpaﬁfls}mﬂdas&rgﬂ)ronﬁmiaieﬁlhery datén has been created, the
end user can pl ace an or der conbining the itemw th gquantity and date
requirements, Upbi Pee éiﬂ\?‘l(ﬁ@%émcéﬂisd@rm?qsémq)ﬁgt@ﬁar§§1§rm"?fﬁé’%ﬁﬁﬂ%rter adds’
converter f] ( Oy d ers, ink
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mat eri al s aagpdrt rteolsl M he e pé@@ltmﬁvxt hee ajogteerter! to tphepaed dititel sciRduRpeat
order for an existing item the entire process can be perfornmed by the
present i fnsaidesd m%’ﬁofrﬁﬁtlf«‘@&ﬁl T @ﬁééﬁt@@céﬁt édp%‘yc‘%iﬁeh@éh\f@rr tPESSES; he end

ei 0 prom sed delivery date.
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or der s acknow edgﬁﬂMbwnthe@yﬁh&msfmﬁmﬁn@mqa@nj PeeERAPIdoBg: 419) Hxhdeci si on
support tools. These tools allowthe converter to Fre pare finite schedul es

(i ndi vi dualPFF6Bs ISERERTh EREVIRISH THIUGIENISoloT GngNE £HNdaiF-arubF#es, IRkk presses,
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15 compared to quantities available in stock and quantities on order to generate net
requirements for purchasing. |
Figure 2 shows how the Production Planning and Order Management
Processes described above work together to maximize profitability for the
business operating the assets and simultaneonsly maximize reliability for the
20 customer receiving the product.

( Production planning in the present mmvention begins with an analysis of
business options over an upcorning 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 manufaéturing 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
busmess in the 3-12 month timeframe {(e.g. timing of major capital outages,
planning for the ramp-up of new businesses, planning 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 adhesi ves based upon acknow edged orders. As orders are schedul ed, the
timng of material requirenents is further refined. Tinme phased requirenents
are 15 conpared to quantities available in stock and quantities on order to
generate net requirenents for purchasing. Figure 2 shows how the Production
Pl anni ng and Order Managenent Processes descri bed above work together to
maxi m ze profitability for the business operating the assets and

sinmul taneously maxim ze reliability for the 20 customer receiving the
product. Production planning in the present invention begins wth an

anal ysis of business options over an upcom time period such as the next
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timeframe (e.g. mai ntenance outages, inventory builds and draws,
execution oindltwngorrtmhghed@mwsofonslevmahmmghplherrﬁmamtﬂcoriFCdd:tIemMS(AB’a)ched t he

1-2 18 rm h ti rizo These a OP.deci si,ons are a primar
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15 present mvention. The forecast can be prepared in any way that fits the business -
ranging from a simple sales estimate, to a statistical forecast adjusted for market
mtelligence.

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 ouiput 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 1s 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.



series of tables (e.g, production |line characteristics, the forecasts

descri bed below, and other data required to support the nodels). To use the
S&OP process, a user prepared demand forecast is entered as digital data in
an electronic storage area of the systemin accordance with the 15 present
invention. The forecast can be preparegyin any way that fits the 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 storage area of the systemin
accor dance IwiiidthBupcidaenities Beerit i on. 20 A production forecast typically

i ncludes information such as output rates by product and line, materi al

efficiencies by product and line, .and avai.l abl e . productjon urs hy |ine.
Once the demand BntHreeeiad: i%n PFOF %%ggtaﬂggéieﬁggﬁlqﬂogﬁébe trﬂgg%‘édﬂg nodel is
run to sup i8R, IBE LSl ANSeREbRGE réRaNgied2S e
enbodi nent Qg tu]rtﬁ%esg%%gg%t ?r??/%%{nlt%lﬁ al so pr%éiiegg’s an interfé e bgt ween t he
MPS funeti diyad ptacessndlapham WERiGdieska nilimbeMeS:. flugweinad icomputenispitanns
capacity buckets (e.g. available capacity hy line and wee{%1 As each order
i s taken, 4R SARblechis meladetsnifgedessrihadein Heysr SFeHRIG Y iEReBEEE t he
order with ' | ' l.e {4Y2~30 The process descri bed
above wi || qﬁ%“‘%é%ﬁ??%@%e? hﬁﬂﬁ%\rﬁgh%fgpﬁ' F?Bﬂl@?ﬁ%a?? r. 19 Invention
Functionalities Bt 13 kepitRi thesB&IOPMrovds phovtaedacdetithl dn desenti ption of
t he net hod and _cor@ut er systemof the present inventiaon. In general, the

t

met hod i s rEpFdaEnt\While Bigyie hangd G @seompayi e GSeREST Tede te e dnier (e.g.

Figure 3). AncOMBulelomyst ShO-LAA0LE DSKAPLRRG S Lhsdess) bed 10

ures beginning w nunber ~an xXe etter (e.qg.
Fi 8ur es 3A predfy .intérgishemdy dephsiliedt e aGEAMnpriaeess sclecaal Gydamcesewi t h t he
present invention. Wile Figure 3 and the acconpanying description refer to
S&OP in t he M Eriyeat BxVItHn thE #ERTOT the PEseihdBYRHeBdot Frattiqenibe Porocess
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selected b
the process steps depicted.

15 At the beginning of each monthly cycle or other chosen time interval
cycle, the user loads digital demand data into the S&OF model by updating the
Demand Forecast Table as depicted in process step 1.1.1 of Figure 3. Figure 3A
provides a transaction summary of this S&OP step, including an exemplary
monitor view of this functionality accompanied by computer pregramming

20  specifications for achieving this functionality. The user of the system may update

 the production line availabilitj data to reflect periods when lines will not be

L 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 a2 monitor view of this

25  functionality accompanied computer programming specifications for achieving
this functionality. The user completes the capacity foreeast by loading output
rates and matenal efficiencies for each product line combination which wili be
considered in léading the system as depicted in process step 1.1.3 of Figure 3.
Figure 3C provides a transaction summary of this S&OQOP step, including an

30 exemplary monitor view of this functionality accompanied by compuier

programming specifications for achieving this functionality.



Simlarly, it is wthin the scope of the present invention to practice the
S&OP process, and the other processes of the present invention, wthout
practicing all of the process steps depicted. 15 At the begi nning of each
mont hly cycle or other chosen tine interval cycle, the user |oads digital
demand data into the S&0OP nodel by updating the Demand Forecast Table as
depicted in process step 1.1.1 of Figgge 3. Figure 3A provides a
transaction summary of this S& 0P step, including an exenplary nonitor view
of this functionality acconpani ed by conputer programr ng 20 specifications
for achieving this functionality. The user_ of the system may update the
product i on | i neAavigpiciasi In prpcegtsen o lrepf Eigrpdr PodsIamar Midhe®aGilY | not be

avai l abl e for,production dye ol i days, .. 0ut ages r r of
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of this 25 functionality acconpani ed conputer progranmm ng specifications for
achi evi ng usehireviéwn the waelting ineTHdizagers vshplemus (@ ksobgpadialapcevbecast by

| oadi ng output rates and naterial. efficiencies .for each product. |ine
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process Stghviholaednffd Fet@UES ides rdguil chadlesPhoMEERaS G mngﬁ%m@gingummr y of.
this S&OP step, including an 30 exenplary nonitor view of this functionality
acconpani edatbym ¢conpiesrholgngdhessrvisngnpipes).f ifogatre 33 pfondechirevianton hi s
functionality. 20 . depicted in prqcess ste .1.4 of Figure W th
denand ancEBES 0§ T5dSHAP At HELATELAG PRERSEPTAGE i ¢ STy, the
nodel assi Eﬁ%ti@x%ﬁﬁ'%éo%paﬁiéﬂ%&c&dxﬁﬁ?tgﬁ%rbér&%ﬁ% %Eciﬁ@étiéﬁs{@% att@adhpo used in

the previous S&OP cycle.” The ‘user ews theTreésulting line utilizations
anr(‘g‘ at tenptiss fimctesditye i nbal ances by 5 nmaking adjustnents in |Iine |oading.
I

al ances whi ch, _cannot be resol yed b novi n emand between |ipes require
changes in assu_ﬁﬁe?dgf?sm(’?‘t. A Hngﬁglrﬁégmpt}‘a&t%”ﬂ%?%ﬁgﬁ(gﬁﬁggEﬁ’(‘}fl hg these
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i ncludi ng an exenpl ary nitor view of ‘this functionality acconpanied by
conput er pthsgusemto ngospeepddiyairomnperidder whetei tagi sigten Os tunidsnitilined itonal i ty.

pertods where the system is oversold by building inventory in the former periods

15 and consuming it in the later. Figure 3E provides a transaction summary of this

S&OP step, including an exemplary monitor view of this functionahty

accompanied by computer programming specifications for achieving this

functionality.

Another data input step in which assumptions can be changed is the

20" Capacity Group Assignment Table depicted as process step 1.1.6 of Figure 3. The

( S&OP model loads 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  tramsaction summary of this S&OP step, including an exemplary momnitor view of

this functionality " accompanied vby computer programming sﬁeciﬁcations 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

3¢  lines comprising the capacity groups. Figure 3G provides a transaction summary

of the S&OP step (1.1.7), including an exemplary momnitor view of this



One data input area in which assunptions can be changed is the Inventory

Adj ust ment Tabl e depicted in process step 1.1.5 of Figure 3. This process
allows the user to nove capacity from peri ods where the systemis
underutilized to periods where the systemis oversold by building inventory
in the former periods 15 and consuning it in the later. Figure 3E provides a
transaction sunmary of this S&OP step, including an exenplary nonitor view
of' this functionality acconpani ed by conputer programr ng specifications
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onto capacity groups (i.e. virtual |ines conposed of hours from physical
| i nes having siAs leanbodtment aftthe isnysicBaipabidordanss ywithr s preperv dB¥EAT| ows t he

user .to shift hours from under |oaded .capacit rou to .qverloaded ones in
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sumary  ofasdihst; oB& R BlB 105l M0 rBEesaR1ePXE IR aFat XAl thevi@Wcotld this
functionality ‘acconpani ed by conputer programm ng speci ficati ons for
achi evi ng dehids té delatyi opahned/ mafdenanap auiagy ogtouphedarewarl b1 2dwlidpy.oduct i on -

rates and .efficiencies for.  each,capacit roup nust .be created aver agi ng
the rates difd"Ef Fd e IGy SHHReY "%831F?¥F§§’y08' BPE Hiy Il’rﬁgm% a‘@l? y groups.
Fi gure 3G proyiidRicis IrRIRAG! logied WIMRdsOteb N8 358Fr Skemplel the (er | NCl udi ng

an exenplary nonitor view of this 21" functionality acconpani ed by conputer
pr ogr anmi nmgukbetscidecabi enseldrate dbhi suplagentalips Plinet poavadusty . plamednbodi nent

of the syst eq&‘n i.n.accordance with the present invention allows the user to
reqsol Ve sUBPTYFUYHBATSHEYs by changing the line availability 5 assunptions

originally | oadggothBr Wa?q%sa $h8Pcdn lesdiveFRibBXREP S actdiBatteekitsqul d deci de
to delay a planned nmai nt enance outage or to schedule work on a holiday. The

user may aishwdmen] o theuppiant iinbitiancleschiapgadpe semand thrscpat cdunadlisn rat es
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new application or other piece of new business.

15 Figure 4 depicts the steps which are part of the MPS process in accordance
with the present invention. While Figure 4 and the accompanying description
refer to MPS in the context of a week, it 1s understood that the MPS process in
accordance with the present invention may be applied to any time interval selected
by the user. Similarly, it is within the scope of the present invention to practice

20 the MPS process, and the other processes of the present invention, without

( practicing all of the process steps depicted.

Referring to Figure 4, as depicted in process step 1.2.1, at the begimning of
each MPS cycle, the present invention provides an MPS summary (momnitor
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
forachieving 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 accompanied by computer

programming specifications for achieving this functionality.



10 productivity program Another way that a user can resol ve inbal ances in
accordance with an enbodi nent of the present invention to change the demand
forecast originally |oaded in process step 1.1.1. For exanple, the user

m ght delay the ranp up of a new application or other piece of new

busi ness. 15 Figure 4 depicts the steps which are. part of the MPS process
in accordance wth the present invengion. Wile Figure 4 and the
acconpanyi ng description refer to MPS in the context of a week, it is
understood that the MPS process in accordance with the present invention
maybe applied to any tine interval selected by the user. Simlarly, it is
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capaci ty Gyradpaty capagity @poumsi Ger eva{a lisepewonpaied of houan&ant physielimmary of
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inventory draws or builds to be changed as depicted in process step 1.2.2.
Fi gure 4Brepolyvisdpplyaintradmsast Fon examplar yf 8fc 10$ {1WRBaereprinting|ling) ng an 30

oo R S e Bk s, e IS L 0comanL e o SORILer
step 1. 2. 85 (DsfigHpeinfing Rk ismanS grand 1hakli Yhehgotdh@n8seRte fopvention
al l ows assunptions to be changed. This data is referred to as the Capacity

G(OupIOAssil dmerevith BadbhteonsThEigvRS4Goetelides aprogadimmeshnmaioati thisdd®hd into
capacity grou i.e virtual |ines conposed of hours fromphysical 5 |ines
havi ng si e?’dgaﬁé%f%?’fﬁr?ﬁ R {@@E@l’f&ﬂﬁﬁgl&gggﬂ% f?%prﬁﬁzl‘%%g}’ he user to
shi ft hOUé&nﬁJt%x’éQﬁ%th%%@cﬁ@@@&isthr _ s Avehbeaged ones in order to
resol ve supply inbal ances. For exanple, if the 10S (10 Station printing

line) capacitin grogmticslimanterof| Swdetksesionevationhghe O ropiparisyakoul d be
used to pf)%%ya(fnemed to ailew orders to be moved from one production bucket to another
15 bucket. Typically when this is done, orders are “puiled mn” and produced early.
Orders can only be “pushed out” and produced later if the user request date can
still be met or if the user agrees to a new request date. This process capability is
represented by process step 1.2.6 in Figure 4. In order to support this
functionality, the computer may also be programimed 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
represented by process step 1.2.7 of Figure 4 and is executed using process 1.2.4
depicied 1 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



8S (8 Station printing line) demand since a line with 10 stations can
substitute for C 10 a line with 8 stations. Figure 4C provides a transaction
sumary of this MPS step, including an exenplary nonitor view of this
functionality acconpani ed by conputer progranmm ng specifications for
achieving this functionality. In an Sﬁbodi ment of the present invention, the
computer is also programmed to allow*drders to be noved from one production
bucket to another 15 bucket. Typically when this is done, orders are
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15 can be ascertained by rerunnming the available to promise {ATP) process for

selected orders using the revised assumptions. This capability is depicted in

process step 1.2.8 of Figure 5. Orders selected for reprocessing at this step are re-
ATP’d using process 2.1.1 shown in Figure 7A.

The system iIn accordance with the present invention is programmed with

20 an order management system to capture order data required for production

planning (Process 1.0), scheduling (Process 3.0), and material requirements

N

(Process 4.0). Figure 6 provides a graphical overview of the order manzagement
functionality which may be programmed inio 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 is stored "as digital data and is 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

certam characteristics of the image that can be used to more accurately plan



transaction summary of this N PS step, including an exenplary nonitor view
of this functionality acconpani ed by conputer programm ng specifications
for achieving this functionality. The user may al so adjust the slotting

al gorithmand 10 change the way in which orders will be slotted to the
capacity groups. Process step 6.1.8 of Figure 5 shows this process. Figure
5C provides a transaction sumary of 2Z#his MPS step, including an exenpl ary
nonitor view of this functionality acconpani ed by conputer progranm ng
specifications for achieving this functionality. The inpact of these

updates on_orders already jin,the system 15, ca .ascertained by .rerunning
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graphi cal overview of the order nmanagenent unctionality I ch maybe :
programred i nt oCnbe tlsystamnt bebre apnasénthei eehtiion to Aypashapastiuethis gure 6,
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entity actamgrdepfoibiwitém o ettbrdanthgubenresaat paettief, ahiarankittedreat i on
process. This file is_acquired and analyzed by the present invention
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producti on andnq%chedul e the job. For_exanple, schedyling nmetadata allows the

schedul er FBUENOF APHRLE PIOTEsTIRy r @ cpfing; o theufny eaes 8 e BPe e IRCEF i nti ng

t he i mage Ff.&&'r@g‘:e\éari ous technol ogies so the job can be assigned to a press
ec

which is nically capable of running the job. Algorithns for extracting
scheduli ng If the converter selects automatic order processing (Process 2.4) and a

converter item corresponding to the end user item already exists, ATP and
allocation are automatically checked by the systemn as soon as the order is emntered.
This step involves the foliowing 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. Will printing cylinders be available at the time of production?

25 If the order passes these checks, it is accepted and transmitted to the legacy
Order Matiagement 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).

1f the converter selects manual order processing, all orders entered by the

30 end user are placed into a pending order queue (this queue also 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.



5 netadata and are described in the foregoing detail ed description of the

i nvention. Once the inage has been acquired, the user links it to a package
structure to create an End User Item (Process 2.2). Wth the item conplete,
the end user <creates a purchase order in the end user's |egacy purchasing
system At this point, an order for t©§is itemis entered using the present
invention, and transmtted over ¢ 10 the internet to the el ectronic storage
area of the present invention (Process 2.1). The systemin accordance with
the present invention may be programmed to autonatically process the order
(Process 2Man aferpiagess thif éh@% &he panvartenyaayperget theroxderendgranamiidata
proceSS|ng end| nye p. d ences 15
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al l ocation are autonatlcally checked by the system as soon as the order is
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duct abl.e 0-, dat
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time of producti on printing cylinders be available at the tinme of
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is put inte.&-pendi ng order queue that nust be nanually processed by the
converter (Process 2.5). If the converter selects manual order processing,
al | orders ent erléd opder mhanag@Benfiingismrligr éespiibeseil Fgurs Gispemdémented der queue

(this queue al so hol.ds fajled.orders fromth aut o ess

n;gnual Iy pPd@e¥set ff émalﬂ%%?em(greo?fg%eé‘t FIGNIoPy, lg'érgﬁ?a {}Y%‘f‘é?‘sg(?é’é?‘)éd%n or der
or group ohe@ne@ﬁ@geﬁgdoﬁmﬁ%mm&wddal ahd QAR IBH Ghe edeuirdd to ihpRieat der
passes this check e converter may accept the order and transmit data to

t he Iegacyﬂ@fd'écl‘mmmg@mhﬁmgj@t em (Process 2.7). If an order fails due to

Figure 7 1s a graphical depiction of the order placement and

15 ATP/allocation process (Process 2.1 and Process 2.4) in accordance with the
present invention. Figures 7A — 7C provide detailed descriptions of an
embodiment of the order placement step and ATP allocation processes im
accordance with the present invention. Included in these Figures are transaction
summaries of the order placement sieps, including exemplary monitor views of

20 this functionality accompanied by computer programming specifications for

achieving this functionality.

AT

Figure 8 15 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 pfocess. Figures 8A — 8E provide detailed descriptions of the process
steps represented mm 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 O 1s 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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ATP or allocation, the converter works with the end user to adjust the order
quantity or the requested delivery date so that it wll pass ATP and
allocation. If 5 an order fails due to the |ack of production materials or
printing cylinder availability, the converter may elect to expedite
delivery of the production material or reallocate printing capacity to
fulfill the order in the tinme period 2Iﬁequested. If the converter item does
not already exist, it can be created using Process 2.6. 10 The order
managenent functionality described in Figure 6 is inplenented C as a series
of methods_in_t t.1nv ' i ; A { d det ail ed
descripti osl)@te%]f &?ﬁge)é?%gmind%%ﬁ%ﬁg?ﬂggs t\g\%?g%eétr %l%@q&%h rﬂé?%u?é(’)sq%ﬁrrﬁfgel:nent t he
order managewent détbed | @Rcrifigidr 6f Ahé Spraceisapleps akprtegited i i@nFofurd e or der
pl acement "and 15 ATP/al |l ocation process (Process_ 2.1 and Process 2.4) in
accor danceecapnding frean pﬁé’@éﬁﬂeﬂtm\féﬁﬁ pesentApyentes. 7iacluded iptorse degutet ai | ed
descriptions tof acg. enbodi nent g% tpe ofrd r_placene 1'5 stgg}isandl TP
al | ocat | orf priEsadion snmapsy of Ahe 'RF (RF 2PNV E NIERET 81V "Il uded in
these ki QULKRRPALS HARRACHIAR of UIRT fufsti@Halith CacRbaPhniRHaeQMBRthpSkePS,
i ncludi ng exenplary nmonitor views of 20 this Tunctionality acconpani ed by
conput er prrogrzanminggps@pécatiorsdbr ahseving thisiGimcealdy.t hi s functionality.

Figure 8 is a graphical. depjctjqgn of the pr.ocess_.for creating ap end user
i tgm (Process .lﬁ%e gﬁgﬁr @p‘%ﬁtaélegog@ﬂl?}\ﬁg ﬂgwfe% Oﬁrtgﬁéggc?sér“ q®rd ng the
package desieRe {dTROGHIANG ﬁﬁ%@cé@&ﬁtbﬁg(ﬁﬂgesgsﬁé) rl'ﬁéiﬁg%tgathéﬁih(%@a%%?: 3.1)

links to the item 25 cfeati onh process. Figures 8A - provi de detail ed
descri pti owguping e pnegessd strepsny eprakentedupporEitysr progesacFosadsng t o an
enbodi nent the pre t .pvention, l.nclyded j.n these figures are
Cansalh 1 o Shmiterls SR rmdUBaeRugs ol drcspliths OF dbs PHRE 58hg

exenpl ar y JERALLAE] 1h Pguel 14 BcrdifB b IoNahbidmeAL epMABIRL By EamRUL er
progranmm ng specifications for achreving this 30 functionality. Figure 9 is
a det ai | edingludpdiic Stesddiguces on tohsdchen snuerareandgesnetaps foroceswertéy  handl i ng
pendi ng orders (Prp%ess 1%.1‘?,5&) nd lnliu%rifam ngnto t he exi sti n% (g%/sth%SG

creation’ of pac item, ncluding exewmnplary monior view

functionality accompanied by computer programming specifications for achieving
15 this functionality.

To fill an accepted order, its production must be scheduled. The purpose
of the scheduling process is to sequence orders in a way that optimizes the
effectiveness of manufactoring assets while still meeting customer delivery
requirements. Figure 11 provides a detailed graphical overview of the scheduling

20 process in accordance with the present invention.
: ( ' Scheduling begms 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 rum, 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 leveis

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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system (Process 2.7) in accordance with the present invention. Figures 9A -
9F provide detailed descriptions of the process steps represented in Figure
9 according to an enbodi nent of the present invention. Included in these
Figures are transaction sumraries of 5he steps for handling pending orders,
including 5 exenplary nonitor views of this functionality acconpani ed by
conputer progranmm ng specifications for achieving this functionality.
Figure 10 is a detail ed graphical depiction of the process steps for a
converter _;Ireve%%g' BherRAtRAs kAGRadet eMiPIHRE @8 ridain in Meh&dinebrlifleispr ocess
for acquiring the imge and extracting netadata to support this process
(Process Idded & &) exBliggrasdi@Aat tht OEgipnoNg, dethdamdi drad toesdddipof thes of t he
process stegs represented in Figure 10 according to an enbodi ment of the
present invV #99n. Included in these figures are transaction summaries of
the steps for apgo @}fﬁé&ugahiqSnr.o%s%aéut&ﬂa@éan@ PAGIRAURed hRMentinCkudhpg exenpl ary
nonitor views of this unctional Ity accofpani ed by conputer progranm ng
speci f iscatwlagvéoan achdrayiadded bb réthbeedf finot ihenshiedyle. Tohif irkdalaulataocept ed
order, its production nust be schedul ed. Th? ur pose of tqe sch%duling
process i SoYelvergaHed chrgspyer #id ifmyPeedate ‘E}g?ﬁ‘ 5718524 HEMCIR fPU8RY Yy eness of |

manufact Uridd ;e el fintll! | s ddnidIREE MR EURBABE adRhIAN YecitBALLdIeENt S.

Figure 11 provides a graphi cal overview of the scheduling 20
process i nfoaccloduiars.e Pakdshs, tihmimpresand siittemmdre aohediddedukistgilregiyyls with a

set of new or changed orders that have ssed ATP/Al]ocation in the order
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execut abl e i_nstsucti ons for prod c(ﬁi on. Wen &2 order is sch%agl ed (Process
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3.4). This data Is used to project Inventory 0 "and determ ne the
avai | abi | i ttytuetnd behedakekagiargahed. nTlanda@yk upeitosadjpdt shesyrt atnet foethespeci fi ¢

date apd tie an Of9St, b8 SR E Yt 0nd Mol TR AC KO- ThI s check

Figures 11A — 11L provide detailed descriptions of the scheduling process
steps represented in Figure 11 according to an embodiment of the present
invention. Included in these Figures are transaction summaries of the steps for a
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 to schedule their production, it is
necessary to make sure that materials 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 Material Requirements Planning Process (“MRP”™) in accordance with an
embodiment. 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

1s used to calculate stock levels of raw materials on a day-by-day basis. The



of packaging filmand cylinders (plates) inproves schedul e confornmance by 27
preventing raw material shortages. Wth this information in hand, the order
is added to an existing schedule (at the beginning, at the end or in the

m ddl e of the schedule) The scheduling process automatically recal cul ates
the entire schedule 5 whenever an order is added or renoved fromthe
schedul e. This recalcul ation involves detail ed changeover and |ine speed
calculations to accurately quantify start and end times. This instantaneous
recal culation is a powerful decision tool for schedul ers- Presses,

| am nat or - S : e - W usi hi,f erent
formi as 13 ahangtoflf EHE TTREUNEENE Rl bt e 8 8 BBl

schedul e hsteRhtequier@AUFasdads B3y Tois exdeaily requirefdnt s theh “rdlledrup]’ect ed | ate
or inconplete orders are sent to custoner service so that appropriate

act i on( s) insaPubhasea keavisidenst waichcediaremivded back fadbs Aceew AYepdat es are

added to _t systemof the pre t invention (Process 3.5) to support
projectioﬁgg%ﬁjdﬁﬁ% °£§T§@3§%ﬁ%gﬁgchedule conformance. This data is used to

adj usts the staFigirésTe2h0L the phAividiexktaped i @dcliphons agt#iei RIRRYepae runni ng
ahead or behind schedule). Figures 11 A - | IL provide detailed descriptions
of the schepksented iprivgessl2 scepdingdprassembedinient Bf ghe @rasenavenditg to an

embodi ment_ of. the present inventiaon. Included in these Figures are

transact i g)’ﬁ?%dt?m}?eégsfeiﬁ”‘?sh e&a@f)@%_f)%}rsu&]m%?ﬁyogrtggrspegs ??I_eﬁgf%ﬁeﬂ&f Sa package
item inchudisd &XeMYaakyeeMithl Onch@ME Oferbflasy 2Hohidichi@nal it ¥n@cconpani ed
by conputer programmng specifications for achieving this functionality. In
order to pretiotdityactcagianied beawnpiidr progrohming werlwetiony bdackiewvng it is
nzges§gryﬂ%o naﬁe %Qre that materials necessary for the production of the
packagl ng |?gﬁ§ ar ]%vailable when needed. This process is referred to as 25
material s requimheTBRe8inR @Bdlbiife ahll Gles&iptidnPs DIHed@Serdicthedrai iliastrg#aphi cal
overview of the Material Requirenments Planning Process ("NMRP') in

accor danc énd\etiHengiorydheredf, apa vanstiansevipresanperdnt e Hrase aldliThén tierpbse of
material i.r ) nping. ks t.0_gen ar 1L nts list so that
raw mat er iaa(?gxleccg’ﬁggéregr\ﬁg"?% eas%%fﬂ ik éiasagp“'i ﬁftﬁ %%ﬂl?ggﬂwﬁﬁﬁ%ct uring. The

mat eri al requirenments planning process




30 begins with |oading 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 28 conparison of this data to manufacturing

requi renents generates a net daily material requirenment (Process 4.3). This
net daily requirenent is then "rolledup" into purchase requisitions which
are transmtted back to the Legacy s%@ten1to create purchase orders
(Process 4.4). 5 Figures 12A - 12G provi de detail ed descriptions of the MRP
steps repngsated in Figure 12 according to an enbodi nent of the present
invention. TIncluded in these figures are transaction summaries of the steps
for a converter's creation of a package item including exenplary nonitor

views of ,this, funciionality acc ani ed u rogranmm ng

speci i cati on? "i’%ﬁo hiegT enf%foé{%egwﬁﬁ?gﬁﬂg’ﬂ%ﬁ ﬁor%%ﬂ?é’% i ng

di scl osupgkagifly prYGEH,Aht10MNS1abbh Sor fax RYViKE coREEnér dobdd, bahpNéng ®Bd

expl anatory thereof, and variations will be apparent to those skilled in the
art, an®epxef: considered within the spirit and scope of the clained
invention. 29 CLAIMS 1. A nethod for nmanagenent of placenent and
fulfillment of orders for printed packaging products, including | abels for

fast novimlg csaodnmndipitecathsassoningl with aglutdiey ofdréas fafpringed mmtlagingg di gi t al
data associated with a plurality of orders for printed packaging itens in a
di gital conputi&ps lﬁﬁﬁc?%?mﬁ?%Eggéing said digital data to create

schedul i ng netadata which conprises the degree of technical difficulty
associated with printing the imges on said packaging itens; (c) storing

di gi tal ¢ata prosessingtsaid digitahdataia dredteschedidimglmetgdappwhioh sohipiiseptheduct i on of

sai d packaging ite ssoch.ated with l.yural ity of. orders in a digital
conputer sys e ({rpcsﬁc g}%ﬁ}%ﬁcﬁ@y giﬁeﬁlaﬁ?fi& lﬁjﬁmggg éheﬂntaﬁessoé]i S(ﬁlddi gital conputer

system packaging items;

(c) storing digital data associated with multiple scheduling options for production of
said packaging iterns associated with a plurality of orders in a digital computer

system;

(d)  analyzing said digital data with said digital computer system;

()  generating a schedule for production of said packaging items associated with a
plurality of orders from among said multiple scheduling options with said digital
computer system; and

® producing said printed packaging products according to said schedule.

2. The method of claim 1, wherein said scheduling metadata about said images is

analyzed by said digital computer system to confirm availability of production resources

technically capable of printing said images on said packaging items.

3. The method of claim 1, wherein said digital data associated with said plurality of

orders comprises packaging designs, packaging product desigus, packaging items, and



(e) generating a schedule jor produciion of said packaging itens associ ated
with a plurality of orders fromanong said nmultiple scheduling options with
said digital conputer system and (f) producing said printed packagi ng
products according to said schedule. 2. The nmethod of claim1l, wherein said
schedul i ng nmet adata about said images is analyzed by said digital conputer
systemto confirmavailability of praoguction resources technically capable
of printing said inmages on said pack ng itens. 3. The method of claiml,
wherein said digital data associated mﬁth said plurality of orders

conpri se c ng itens, and
30 or der%g&%?séga?%brggr ;%gﬂpglg%%ﬁ pec PP@%&%Q%%@%E%PQIS%C g.%l ng itens for
del i very spatifiesiplatesf | ed dat es. 4 The met hod of claiml1l, wherein said digital

data further conprises the production resources necessary to produce said
packaging itenms. 5. The method of claim1l, wherein said digital data is

anal yzed 40y sahelnfbiralloRkiairh ARIE KA L08 AATR ArhaSRt iR brodicdihe et hod

of claimb5, wherein said A | ocation” conprises confirmtion of
avai | abi Ir‘tspyrcgﬁfnqgﬂasdtlmopmduciamtpﬁcyagla&ttms;es and production materials to
fulfill said packaging order. 7. The nethod of claim5, wherein said orders

are accepted for scheduling by said digital conputer system follow ng

confirmatsi on qhe AbROAlOf 0BiaH il PWherSin sdtaali lhaﬁllstﬁna@h@dncsfrrimd wgpslei n said
accepted orders conprise confirmation o capacity and resource availability

in a specPPRepystuclor o PeAlRcetien bucket to neet a specified date. 9. The
nmet hod of claim 1, wherein said digital conputer system anal yzes said
digital data to support scheduling of said accepted orders in a sequence to
optim ze 6 he Thé frettod\wéniags SQWheminuﬁidoétTR/Aﬂgcmﬂebmpam cofitnaginn ofiser

specified d eljve said ckagi itens. he, met hod of
claim 1, g‘i’g}%ogl?ﬂ)g“c@eﬂ@ EY ESREFT Pr‘{q%fn ESL ﬁ‘gp"g‘l“l}-%‘?:cesm ve steps
in the ”%ﬁélia@ﬁﬁglb&de?.g process for said packaging itens;

7. The method of claim 5, wherein said orders are accepted for scheduling by said

digital computer system following confirmation of ATP/Allocation.

8. The method of claim 7, wherein said accepted orders comprise confirmation of
capacity and resource availability in a specific production capacity bucket to meet a

specified date,

9. The method of claim 1, wherein said digital computer system analyzes said digital
data to support scheduling of said accepted orders in a sequence to optimize the
effectiveness of manufacturing assets and meet end user specified dates for delivery of

said packaging items.
10.  The method of claim 1, wherein said schedule comprises:

@ scheduling of successive steps in the manufacturing process for said

packaging items;



31 (ii) converter operations schedul es including press schedul es, |am nator
schedul es, slitter schedul es, coater schedules, netallizer schedul es and
schedul es for other converter operations; or (iii) utilization of specific
production line resources and tinme resources for production of said
packaging itens associated with said plurality of orders. 11. The nethod of
claim1, wherein said schedule is géherated by said digital conputer system
usi ng deci sion support tools that provide i medi ate feedback on the i npact

of adding an,order to a schedul e, ving an order. i.n a schedule, or deleting
an order fridh a “OBKELH PRGNS S%?Q“ i"‘ﬁg’(ﬁi‘“&fprﬁﬁséﬂ?ﬁdﬂlf?* RWAYI n sai d deci sion

support tool s gengr&fufesastiteNichEdul &C R sendifles, FhdBMiSersEdaRE 8i5h f Or
production on a particular converter operations line. 13. The nmethod of

cl aim 12, wher ei rickeshules dercitedr sanwenigpeperationsilas conpri ses: (i) changeover and
| i ne speed cal culations for said converter operations to quantify
production start tines and end tinmes for said plurality of orders; or (ii)

utilize diff@ientuftioatio cﬁ‘%péo@ﬂicdprhami@ﬁ\ﬁaé ra0dkctd 2nd tihpeeshueak @l ati ons for
said converter operations_schedul es includin ress schedul es, | am nator
schedul es, sl itt éroducterpf wid packagieg lt@r&h@a‘mlgﬁ with sHf P{u @ity 8€hedul es and
schedul es for othgg..converter operations. 14. The nethod of claim 11,
wherei n the means o?r ‘addi ng, noving, or deleting an order fromsaid
schedule is drag and drop functionality. 32 15. The nmethod of claiml,

wherein said. digita uf er, syste I, Nt ai ns l.tiple ..alternative
schedul & f%h%ﬁ@hépﬁgg&tdﬁﬁ&%‘k%?ﬂ'&%fﬂgﬁsgeag@nﬁéitbgtsﬁ‘g C\}\%“Ea_ said plurality
of  accenhferayaah ising Gecidib® suPpoR b1 Pthatprdlide kmedBR TBIdBadAdkhe chedul e f or
successive converter operations in the manufacturing process are linked to

one anoinipaet ofgdding grertentoa sohedide aegvingpn drderi inpaehedole, erditletigs arovi ng, or

del et ngrld %d r..lnel udes the inpact that adding, noving or deleting an
om 4 chedpe. .

order w ave “on e schedul e for subsequent steps in the

12.  The method of claim 11, wherein said decision support tools generate a finite

schedule for orders sequenced for production on a particular converter operations line.
13, The method of claim 12, wherein said decision support tools comprises:

(1) changeover and line speed calculations for said converter operations to
quantify production start times and end times for said plurality of orders;

or

(ity  utilize different formulas for changeover and line speed calculations for
said converter operations schedules including press schedules, laminator
schedules, slitter schedules, coater schedules, metallizer schedules and

schedules for other converter operations.

14.  The method of claim 11, wherein the means of adding, moving, or deleting an

order from said schedule is drag and drop functionality.



production process. 17. A conputer systemfor inplenentation of the method
of any of the above cl ai ns.

32

15.  The method of claim 1, wherein said digital computer system maintains multiple
alternative schedules for producing said packaging items associated with said plurality of

accepted orders.

16.  The method of claim 12, wherein said schedule for successive converter
operations 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
adding, moving or deleting an order will have on the schedule for subsequent steps in the

production process.

17. A computer system for implementation of the method of any of the above claims.



