1 A METHOD AND SYSTEM FOR REDUCI NG LEADTI ME | N THE PACKAGQ NG | NDUSTRY
BACKGROUND OF THE I NVENTION 5 The present invention relates to a nethod
and a systemfor reducing leadtinme in the packaging industry. This
invention is particularly beneficial to the flexible packagi ng industry
whi ch services the fast noving consuner goods nanufacturing industry
(i.e. producers of snacks, cookies, crackers, candies, health and beauty
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U.S. Patent No. 6,067,406 discloses a2 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 characteristics 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 can be prepared for specific types of rendering, and be
referenced by name. By this namie indication and by naming conventions based
upon the output mode or screening parameters, calibration changes can be

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

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

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

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



data files, having a main master file which stores conplete RG& (red,
green, blue) color data for the graphical imge, and a correl ated set of
CWK (cyan, magenta, 2 yellow, black) master files, each containing
graphical data for a single color separation plate for the graphical
. image. The main master file contains pointers to each of the CMYK master
files. The system and nethod al so create a set of preview data files: a
set of CMYK preview files essentially only containing a 5 pointer to the
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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 incorporated herein by reference.

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

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

association table, which associates document production jobs with specific



programm ng interface or database tables to allow a conputer at the
second site to 30 obtain informati on necessary to generate all necessary
data codes and stream formatting information which will be utilized at
the first site. An object associatibn table, which associates docunent
production jobs with specific 3 docunents and appropriate descri ptions,
is provided at the first site so that it is accessible-e.g. through an
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and 4 to‘%"%ﬁé’@k@t@fhcﬂﬁﬂw"Fﬁrqn&ﬁnchi ng new products. The long 20 | eadtine
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process using the internet. Accordingly, it is an object of the present
i nvent i oA ey SeBgR-delis relaHyelyaleng leadtime creates system-wide bottlenecks;

inefficiencies and waste; packaging write-offs; barriers to lean manufacturing at
end user sites; and 4 to 8 weeks of delay in launching new products. The long
20  leadtime is the primary reason that successful promotions are not fully exploited.
The long leadtime for packaging is caused by complexity of the supply
chain, the distance between the parties, and the procéss of manufacturing and
delivering the packaging to the consumer goods manufacturer. A large leadtime
reduction can be achieved by using the internet to collapse apparent distance
25  between the parties and implementing a new business process using the internet.
Accordingly, it is an object of the present invention to provide a method and
systém for reducing leadtime in the flexible packaging indixstry.
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. All
patents and publications referred to in this application are hereby

i ncorporated herein by reference in their entirety. 30 4 SUWARY OF THE
| N\VENTI ON The present invention relages to a nethod and system for
linking the various nenbers of the packaging (including | abels) supply
chain. The invention provides an integrated order placenent, production
pl anni ng, scheduling, and 5 material requirenents planning environnent
for the SHMMAR dE JNVENTIQXCkagi ng supply chain. Anong the menbers
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Accor di ngitly didith® fELEGMining package designs and images to provide information

15 for item creation, production planning, 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 comprises 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 struct@re of the package, which includes
at least sone of the materials used to nmake the package. Packaging |Item
nmeans the 5 conbination of the Packagi ng Product Design (the design of a
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i nformati on about the i,mage, is genperally unavail able to planners. The
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criticgal | LN Q0 : i e (scheduling
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and Producti on Udngptete- IFbometide vi Eapofimt ofquitemesupipt yingpraving théiere are

two equal ly i nportant, vie of eve ackagi ng i.t First, the itemis a

20 saﬂgs & 91?1'[13231050391]1%'%%55&98%8%819 1§ g‘li’i eﬁwé.nag%}lzf é’é‘?%ﬂaf’%ﬁje sl yl,

the packaginhfgd witho séehiplle Unckmafi®h. €X388), emuch SARAhadin, C@?éam%d with
ens

four cardboard boxes printed on it. Up to now, planning %s ave
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at all levels in the supply cham.
Sales and Production Items — From the viewpoint of the supply chain,
there are two equally important views of every packaging item. First, the item isa
20  sales unit, a single package to be filled and sold. Simultaneously, the package is 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 umnit,
with the result planning across multiple suppliers (with often different sizes of
equipment) is nearly impossible. The present invention solves this problem by
25  introducing two items — an end user item corresponding to the sales umit, and a
converter itemn-(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 uncommon. By utilizing computer networks, and particularly by exploiting the
ease and availability of the internet, the members of the supply chain can shrink

the apparent distance between companies and greatly reduce distance related



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 nenbers are not 30 uncommong By utilizing conputer networks,
and particularly by exploiting the ease and availability of the internet,
the nmenbers of the supply chain can shrink the apparent distance between
conmpani es and greatly reduce distance related 6 delays. The potential of
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packaging supply chain to wait Jonger before committing to packaging decisions.
The result of waiting longer is that there is less opportunity for circumstances to
change or, equivalently, more schedule stability. In this environment, a powerful

¥

20 easy to use scheduling tool coupled with the availability of complete information
can greatly decrease waste in the supply chain. Accordingly, the present invention

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

effective use.

25 Networking The Packaging Environment

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

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

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



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 the packages to store ship, pronote, and/or sell its products.
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Hyper Text ran request e request is forwarded
to the vvelalfs&bmermmhaﬂ;o;ﬂmppmﬁt&et\ﬁaﬂd\Néhﬂep\ygb {"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 systém specifies the URL for
that web page in a request {e.g., a HyperText Transfer Protocol ("HTTP")
request). The requ'est is forwarded to the web server that supports that web page.
When that web server receives the request, it sends that web page to the remote
25  compuier system. When the remote computer system receives that web page, it
typically displays the Web page using abrowser. A browser is a special-purpose
'application program that effects the requesting of web pages and the displaying of
web pages. Web pages can be defined using Hyper Text Markup Language
("HTML") or Extended Markup Language (“XML"). HTML provides a standard
30 set of tags that define how a web page is to be displayed. When a user indicates to
the browser to display a web page, the browser sends a request to the server

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



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 Web page using a _browser. A browser
is a special-purpose application proggamthat effects the requesting of
web pages and the displaying of web pages. Wb pages can be defined

usi ng Hyper Text Markup Language ("HTM.") or Extended Markup Language
("XM."). HTM. provides a standard 30 set of tags that define how a web
page is tothoedefireplthy ectb pipen Whenstde requtistedt BEMLo dotumeerriowsemivadobyi spl ay

a web page, the browser sends e uest.t? t he server con'?ut systemto
transfer t9e én‘c‘?qr‘@?ﬂterc@ﬁﬁ&?’ége i’{/% EhdiaR W&ﬁe &Sélﬂ?ﬁﬁf’séie ‘Pﬁ‘ﬁjydé‘?i nes
the web paﬂwm%rg&g. reRUEsiNGD St neAOEMTERE vaRohis Bk RS EeJcﬁ-‘trcﬁ hﬁ%gl I ent

conput er system rowser displays the web page as defin by t
HTM. docundisplayifpefHeM, giaphuesgnonicolnt adsthendeaturss.t Blys HIML dautnent t he

di spl ayi ng of text, aphics, controls,. and other features. The HTM
documert | SnugotemURhS BReEet el Pre Nen e gR A sern FETEPGA EYYE™ Sbr ver
conput er syﬁgmw%}agggs SLuer conputer systens. The system of the
present invention allows the various nenbers of the packaging supply

chai n t o accessThheysgmsta&mhe oesgnt anwpsoe mllovsshagenoap prespraracé tho t he
menber's positi.on in the,supply chain, disp]ayed on the nonitor 10 of the
Tenber” 5 CORSOELE SURMCTRIT 1B FFETh T WFSr (ARTE doeH e JemPare
t horough t f@répHaeé Bk mdabd SPIIRRIN iBaRe 51851 Biin HRGISXEbAME Maueh this

homepage using a secure ID. The system of ‘the present invention may al so
conneck? eaehtheemsaber's edtepwers cennectedotogthea syssemuofi Bt prasent invenBerch as

dedi cat ed wi rea network,-a.fr el ay,networ Q rea.network,
or any 15 tgoﬁogﬂggc il %ringﬁ' n Efc\}/\lopkaﬁp”ln%gr tcggh]nogl 6336;.&%%}#3{%%%0%5%&}?%9

connect i onhdregage ushySheyecod IMhe Phe s@ndm i dfv izt prefent Sneandal ;adfalso
transmtting to and receiving data fromthe systemuseful to the nmenber

g |
to ful fillCInnsct gach MEMhss tp bR YTy duppel 2 epmPncahoRhdinkef¥dd2t The
Present | ny&ith Qe dond PRI o] 1 1 bSadef6SHI | ch has
been devel opéc?llt 0 1thh%r§%§|5 nt of ﬁgflﬁ%dglag’&%gﬁrgle i(}%%t ragt eprc(?(])(f Br()é\‘i.i%. a
Por t abise Dather deommeitcidl inesvorking technology. Each member having connection to the
system of the present invention is capable of transmitting to and receiving data
from the system useful to the member to fulfill its roie 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. a Portable Data Format file
commonly referred to as a “PDF” file or other suitable file format) and an end

25 user requirement for packaging carrving this design. From this starting point, the
invention enables one or more of the following methods: distributed 1tem creation,
order placement, capacity planning and order acknowledgement, material
requirements planning, procurement of raw materials and services, scheduling,
order status tracking, and access control.

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

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



commonly 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

met hods: distributed itemcreation, 9 order placement, capacity planning
and order acknow edgenent, material requirenents planning, procurenent

of raw materials and services, scheduling, order status tracking, and

| U ot . : . _ :
recessi Al o Yl AU Tack B SRR S ARERS RAIPLE R, BT,
cover agejetaiR 6] CofaniteAlle] pliterts]inddr edBntifiegd dromuribers adatitigs, B@.)t hi s data

whi ch conprises end user creation of the 9 item skeleton (inmage and

basi ¢ packageCanaeiiy plarayngped eriey acknowladeamandns ¢f metheh fop6eRAPY (bill of
mat eri al | atescylinder..i dentif.icatlqn nt [ S Qut i.ngs, o) I
Capact &y ST ST SR St ARES petRHbRS palleiont

pl anni ngthéaah%&l@niﬁgemtrg NFoMhARAIIMGs foTRS hidblOTOsHdET1 §e0fT ATF,Hldi Ng) ,
capacity 5 checking (slotting orders to production lines for avail able

to promadlecgtionmaheyks)aand malerialcavailgnlipirdenspg. and naterial availability
checking. Progur ¢IEaL: ofr LAY JRESHL a:l@ %}%I ?ré’d se O%Tpl'l}lrbgl%a forTet hod

for providing s'ﬁrg%llers wt hInmedi ate no i cation of urgent

mat er i alpre@titigC aupplestsli withe fvhmedlatee alohificatidn off tubgenvatramdraill/seipgi renent s
pl anni ng pr.ocess; and 10 nechani sns for transferrjng requirenents to

pur chasiTRgHERIEHElIrestl it iy theabaterial syQuwieneatss PlanBings BinsFiseradd and

t racjki n t j A SEr Y] o] Sghgditel Ng
corrpllrﬁi sgrsléégﬁrr]r%%rﬁog&} giﬁang%@oéuﬁeﬁ% cor??)sgrttgi %g&(%gél?%t ngﬁéms,( %r ess,g

| am nat onaten@sativices fiom symplierss andiradkingg gie settes 9f maienglscodpeat ees
information;, 15 accessing inmage files and algorithns for extracting
schedul i%gmfl?ﬁ ormation fromthese files (e.g. process print degree of

difficulty, deaeesiff JBaipmcs asRticat & siMelitliddQonOb@ngSeRaameRd desi gn,
etc.); intuitive (drag and drop) scheduling nethods for increased

product i{press; lamanatemimétaldizens) €oastre, slitiers, eid.) usivgrrampee infeamatieniedul i ng

o odgss Fras BiREIus 8 sBorioat Rrshat e Ml bl iimadion R 77 1t e
commi t mehése fikdqelgh pidwesApRhalEgeabr diffiRiREedsree of bounce associated
with the color separated design, etc.); intuitive (drag and drop) scheduling
methods for increased productivity; maintaining multiple “what if” scenanos; 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 owner having the ability to grant
access 1o other users (e.g. a converter can grant an end user access to the

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

access -to information not owned or authonized 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

communications, 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 infoqﬁption); and security managenent that
prevents access -to information not “‘owned or authorized for access by
the inquiring party. The Conputer System OF The Present I|Invention 30 The
conput er system for integrating the flexible packagi ng supply chain

conpri sesthasesmphitk cosysisen ﬁﬁs@@ﬁﬂcb%raréaofor%@éﬁﬂg Redtibiiiey acd H%(tﬁ
communi cations, which may include on-line comunications using the
i nt enet , IO[CENdisE mEBberswi 1§ R tlwir; a secerd mmemuyyarea dar toringt or i ng

functi onal.i.f: t f nd _user nber.s,of the supply chajn; a
second n‘?ﬁ‘g{%ﬂ%ﬂgﬁ ? o(?atastfg{f:nngven ruﬂ"cetn?r%ﬁ%llorft‘peafﬁﬂgﬁaa‘?ly?‘ﬁo%dcéﬁ%@t er
nenber s mEmohe asaapfol Staiay fincdtAlity &l B8ta 150U AEGBerk AF tﬁé Qﬁrﬁﬂ?? .
functional ity and data for other menbers of the supply 5 chali ncl udi ng
but rot §han tedludmerqut eslisped & 8lm synplistre cyludeyisupplisrs,iink seppigts, er s,

adhesi ve i . et . I'n one enbodi nent of the system the conputer
system i%&ggggrsgﬁrﬂgégteoc'?'performthe steps of (1) providing an end user

W th networ keth encesbodimeato N syste HROFRABER: sY¥dh it Poghermpags | i nking
to. the fiEst menory area, and 10 providing the end user Wwth the ability

to creatR¥r theratens| elce) preradimgagrendneser eith newenrked, ecasenfa amed on of

prom se r aG ;1 €2 rogviding a converter wth
net wor ke‘gﬂg?::()esg tg%’ gﬁ@og@%ﬁog?e%ﬁ%ﬁ%éne% t&nﬁ’r’f SJ‘IH% RSTSB R gEed| fki ng to
t he Yecoprdvivemihy endeser @il tiny sbiligito@rddneak HRME DIRE oMidrd fdrBe Al ity tO

recei ve orders, ﬁdd i.temdetails, plan production, check "avail able to
prom se"TC98YE FAPHE At Of Ripmiss date halitiackrerdes stagss; dRbeneidiog, a pl an

mat er i al cgnQeme Sworled! 4o mdREaEL: ayin 26K producti on,
and i nsucrg_prodﬁdg'?%n ﬁ%gtas&ecg%gtﬁl%gﬁg‘%er{e?vhery gg{:’g\g?thatha%@ﬁepﬁeovi di ng
ot her udépéngic thesecansi kedoncoes sint provdting thasenvdrrraaomé shiligid h t he

roreP 0ok L S e T BT 1S Bl
et c.15as dgaimist tede idarfsy BEHUIOR &BedNr PRSRRKBNE pldiematpR] qu?lh@lin@nts,' n
anot her enbodi nent of the system the conputer systemis further
Initiate orders for material, 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 tc a third memory area, and
providing the ability to send and receive information conceming orders, forecasts,
20 schedules, etc. as fequired to synchromze and integrate the supply chain.

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

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

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

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



programmed to support distributed itemcreation in a collaborative

pl anni ng environment conprising: (1) tools for collaborative item
creation (facilities for creating and storing elenents of item
information- for exanple structure, ndterial 25 descriptions, nultilevel
bills of materials (e.g. structure, ink, routings, etc.); (2) tools to
access imges and extract netadata (information extracted fromthe

digital inmage; Wi is_essential: 1o preparg production plans.and
schedul es e. g.lndfl??ctg%rulewoag?e%r?fn{hfe g‘bsgeg]i"f ﬁ'@ %tgp%lﬁgr aj\ésé%“_tlé t image;
percent cpagragRedYo Cﬁl'p?bﬁ‘t ksironi@Nflacdnht ICOIGEADBY ahk V& id LD great i on
process using these tools: end user creation of the 30 item skel eton

(i mage antieHEdiC cpritmeajionsetl Unet eniginal danvaad quentédior ipoppwtl of emewdet ai | s
(bills of erials., \plate/cylinder identification nunbers, routings,
AP i BB s

etc.). 11 ‘of the system the conputer systemis

furthey programmdother SeHtithesl Ot thenkwiddh asfe RN préxknOifRINSoRY thd1e end
user and electronic confirmation of the original date and quantity (or

proposal €fMRRteesystega e luther puagrammygd oy suppertcispe@in plannipg| andapigeher

enbodi nen tem of t resent_invention, the conputer. system
s Fur ¢ nescBbulREeReR 3 8 coliBoPSE Bl MEF Bhbiip il GooPRERHE )
acknow edgeaeint plangingOkdcddofsalel V@& POFRRidHE PMAniRN "RiAbtee OPRIdusHdY: (1)
capacity planning tools (sales & operations planning, naster production
schedul i n&)hFdltlH’;Sgc ceRacie ehacking degls (Bé[@'éﬁl%ttipeptoﬁ’“%oﬁ%l@@mﬂf | aacht i on),
and 1 i A @bl L 1y. i.ngytools, . i ing &
ranageneny e STURRY, Pk RRILOR, 8P ebaci bR R ity oA
process eprabtss@nblyled bgabkesettoslk;s(3) @4 )ackmoiladpehnent beocesa@iabiddrigy thasent ory

and order_ status; (5).nmechanisns. for slotting orders to production
li nes: an'(?f’fSS)(an@e%% for SRPHY RSPV ST afrdea{qesé'&qus]éghﬁ&eeb%m%mng

jobs. 15 j5 s@&ﬁngn&faté}srr?d@r&iucﬁaﬁ 153! Gl (606 EQARMERT o3y dlrfiibany ur t her
programmed to support material requirenents’ planning in a collabdrative

pl anni ng realiedatiop meaterial lamoaggotteer enbodi nent of the system the conputer
Strvi Bhsin'a BoIoPSbEPRPRUER: 20 SRErAIS: cie: FOTROR S5 1S RB™SE ool <
for provi ghoRtansHEPld RipHoMint MeridTFBLiR ents planning in a collaborative planning
environment.
In another embodiment of the system, the computer system 1s 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 systemns, 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 to support line scheduling enhanced by the availability of -1mage
information in a collaborative planning environment comprising: (1) scheduling
tools for converting operations (printing, laminating, metallizing, coating, slitting,
etc.); (2) access to image files and algorithms utilizing scheduling information

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

scheduling based on complete information; (4) ability to maintain multiple ‘“‘what



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 I'n anot her enbodi nent of the system the conputer systemis further
programmed to support |ine scheduling enhanced by the availability of
-image information in a collaborative planning environnent conprising:
(1) scheddf’ srgnariem|(5) 4 echedolingptdceg @peledt boiiesé R0l tanBq6) Spimatd N,
metal lizi o e%?ati ng, sl ié{?i .ng, efc.); (téﬁ access to image files "and

al gorit hme Ut i rfg Isce Jleriened forr enthratitofity3withxh TBisllecktionoprotémee fi | es
(e.g. progeshede r R ree .of , baunc ci at ed
Wih the ool or seﬂgg?éaitg%dﬁﬁetg’lé%g‘jertbg. ‘%g}leéﬁa?‘?%n‘:{%ﬂibfﬂ?ée PRrStp BT dheo )
schedul i ngopaRIEHenn neaaleph AP /alidcatiomt | on; (4) ability to nmaintain

mul ti p%e "what .12 |}1; scenari os; SS) a schedul i ng process enabl ed by
these tools; and WL HBRRAIMEEE op ke s¥gemndhe somputer ssydiesi goagrifesr

conpat i bi bidey swith [.00; i e..these processes. and
tools ensure thatﬁéﬁgﬁa?gﬁ%?ﬁ?g%@@g’&g‘ﬁ%ﬁ% éagaﬁﬁllt:’fp fra ‘{i € SEHRR% ment s
made in APEvkagingerdesh). 5 In another enbodi nent of the system the
conput er syste conHrrises]? or der tstat us tracking (an internet site

provi ding the ¢TI (§MRSIPERICRT {hee St ey she Lompaiek sybtem oerdprisss. | n
anot her ea&weds 8BMto1ahdt . er. m conpri ses . access
control and securi tynﬁéﬁi‘éﬁﬁt 8%%%?%%%fq%§§é§8m§nquﬁﬁaégétﬁ dat a
10 el Ehentlewianh Wit thevwwrenerhizaving thehabi kiyi fol gint Bc@bald ofRE 886rs (8. gOkher
users (e.gom,aen%?g%erteg can, rant an end user access to the converters
order status I nRforharron) "¢ B3y 26eShiq thy seRNearerter siats ipfamatios); access
to infornatd ancudy mienstinin Bekt BRAVERRIadRLs 36 CRREmANoR Nyl AGMLT 1RO
party. In_apother enbodi ment of the system the corrpu?er system (?5rrpr| ses
15 out puta%g%%&q%’irlaff‘tey"s butheisgwinngdesityned to interface with all known

digital output,teg (Woel - htors. cylinder/plate engravers, ink
jet printers, toﬁer@ﬁggﬁﬁ%ﬁ%ﬂtﬁb& S)fsheé?’n&e %‘?’FW&@? systgipccomprseage
Met adbit a output compatibility (a system designed to interface with all known digital output

technologies — monitors, cylinder/plate engravers, ink jet printers, toner fusion

printers, thermal printers, etc.).

Image Metadata

20
Production planning and scheduling systems depend on complete
information about the jobs being scheduled in order to prepare high quality plans
and schedules. In the case of packaging, much of this information is related to the
demands that the graphics on the package will place on the printing operation.
25 Today, in virtually all cases, this information is not readily available to the
production planner or scheduler. As a result, production plans and schedules are
often flawed, sometimes to the point of being completely unusable.
The missing information is data about the image (graphic design).
Generically, data about an image is called "metadata”. In order for packaging
30 production planning and scheduling systems to operate with peak efficiency and
effectiveness, a new class of metadata must be created. metadata for item creation,

production planning, and scheduling. The present invention satisfies this



20 Production planning and scheduling systens depend on conpl ete

i nformati on about the jobs being scheduled in order to prepare high
quality plans and schedules. In the case of packagi ng, nuch of this
information is related to the demands$ that the graphics on the package
wi Il place on the printing operation. 25 Today, in virtually all cases,
this information is not readily available to the production planner or
schedul er

duct d _schedul.s ten flawed,
sonet | mos T RTEREE B Be s CRE S onBiadre: § et Gap Y dnsolgoudrg o
i nf or mat i eRerict 16k3é B1ARIY frbiean! JHRYE, e(rﬂr:ﬁ%}bsraﬂﬁg ) se of@ﬁé’s%réle%ﬁ’érhéf data

about an image is called "netadata". In order for packagl ng
product i ofntphiasnatiingaerdn lsldhe&}’taﬂenhg'flgyscﬁm da@cmiprenh«t e1divitihalpdahents

efficienc ef f.ect . vepes ne ss_of msta nust he created:
net adat a ¥6 ega‘[d'élﬁ lgf%téﬁf?d;ﬁ“ds(hﬁrd&%%f)ﬁ PP AHTHRg | °a e?@ﬂ%dﬁﬁ“’r AgTe The
present i metitaladlerfidhts £Fda8s dral ilikad, the Mbrk %Hﬁmvetme%ﬁé %ﬁﬁzﬁ:ﬂ fic
met adat a el ements, providing al gorithns to extract these elerfents from

an i mage, oA pmgmtpuwannwg WlHebmsé{QweweneﬁezsehrEimd thattamei drsamnabl i ng
conput er sec t he i ndi yi dual el ements of

net adat a ?%@ mlgq;? fZ‘R& ’P‘#fé%?gf’ggﬂf' ¥R afm&eméx’??)é i 1R AONIE REAL . The
nore 5 netml@datiéh.el ements created and utilized, the nore effective the
met hod and system of the present invention will be. However, it is
under st ood t hat- Bnefing Caleys - BesebipHar Oncor digial contract puealf (PRF ddatn

I ! -
Descr 1ot o QAR e it el BRE g, Y bl it Sohor SpoPisnty

suitabl e it ﬁﬁ‘te)rektﬂﬁob@ﬂ:fbt@}pi@ﬂ@ﬂﬁdte dnie@olfsbparkied filé (thendchlkdiie TERI at €
this file. %he resulf of this ste is to create one color separated file
( monochr oRECHRFERItagle %9!4‘1"@9 f%%i’atchlﬁp I @ Pergeintedgm Té&é%ﬁeséochWS Qféo%@ffprl nt ed

on the presgevellths c@hﬁﬁ%ﬁeﬁ&mpﬁﬁﬁh}% J%@%dvlﬁfre&meﬁ{é gtfﬁg Bt he j ob

and stores them (toget alues re y t hem
on a noni vapys jequirektonditpldatienf on @ mohRoPrinnid metadatadils. - AI gorl thm For

cach $PLT Soper g e LM i catone e celar natE (08
be used i Bofdthea&AOCh@he e Rl RIS IGLhH bincdibEniRbadd & Pidéne 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 file. If the sequence in which
20 these colors will be printed on the press is known, store this information in press
station sequence (i.e. Station 1 Color Name or Color Number, Station 1 RGB
Value, Station 2 Color Name or Color Number, Station 2 RGB Value, etc.).
2. Ink Coverage - Description. The amount of ink used 10 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
cach color and stores the result in the metadata file.
Ink Coverage - Algorithm. For each color separated file, calculate percent
coverage as follows:
Image Coverage = Sum of the grayscale values for each byte in the image
30 Total Coverage = Number of bytes in the image * Max grayscale value

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



Look up and store the correspondi ng RGB value (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 statipn sequence (i.e. Station | Color
Name or Col or Nunber, Station | RG Value, Station 2 Color Name or Col or
Number, Station 2 RG Value, etc.). 2. Ink Coverage - Description. The
amount of ink used to Print an imge can be calculated fromthe ink's
coati ng wangtoranhe resultngr praeentages thehd metpelatehiilehin 8% sahdel order souRr ed by
t he ink. Egkﬁngﬁg?rithn1calculates the percent ink coverage for each
color and stores the result in the netadata file. Ink Coverage -

age as

Al gorithm For 1p@ehgsial @huls@RAEEHeste fik hail [ GBMis eSQVEL
fol l ows: I mage _Covergage = 'Sum of. the graysca ’(eiH%/glEguerg&f gf%%@ﬁmﬁ‘?‘t‘ze in

t he i nage 3@ THIPAPvedoe pagpeocesogritier irohgdyt emulde tdae gairoge the Maget
grayscal e Per,cent ver a = (I mage Coverage / Total Coverage) *
100’145 aRiPsPEt fﬂ%‘ﬁ?‘é%CP‘FF%Q%é’FE?%ﬁPa’&ééh? ﬁlgpﬁg?ﬁébwaﬁbpwm ein the
same order as Bh@ro&sd mfﬂ%a{iﬁs-DésEriﬁ%n.g%éka%%%'éBﬁfaﬁ{‘a%gg%""aéfeirﬁas‘ge-

avail able, the accuracy of this estimate car be I nprov y
prepr oces 8PSy Bhepledmgart (solahedlat enapes) gaibte mintedbyteaegtie olBesprass bef ore

| cul ati ont. i ng the.al gorithm sh bove. 3. P
Bt ol t BoorEhthin? KAE37 bk Blah S opdi e pi nmaese. on thmater hiyhes.
Sinple |iae prittedsoding £obleF pré@IeShdCARulE Hirgh“géﬁitgy Wl E hdliGingl dest .

nost qE).OOH y, /mai ntai ned presses. H gh quality photorealistic 1nmages, on
the otther MREHACS logeadgsanraceeptabis ingagk- COigoettesr(tess thadadetitineotilgh

quality, | ;08 ' i.nes_tg render..an acceptabl e i nage.

Vi gnettesltwﬁnrr%I ey]%a%gtg%g a%g"‘ggﬁﬁ‘%ﬁ&ﬁ% mf’%o‘?’?’fﬁ‘?"ﬂ;%i’?aééﬁ%P&PEHS‘EE)I or to

whi t e) ar eortveatioms tprititihfi teehniquesagRe 4 BoMfnudhs lr'&!d&ﬁon‘%ﬁ%@ﬁﬂe?i@%hﬁ
e

printing tec@i ues since a continuous reduction in dot size is t nost
denmandi ng"PEAeANdnglest of preshcapabjlity THibés alegrathim pxameinanimibsagefilenage fil e

o ot EheT e R SRR AN AR ARAS SRS
i magelf il e (PDPrasess Diffienits uitlgtritant. ornmatyre ake ICMIYOWShage 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 difficulty equals "2".

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

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

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

4. Bounce - Description. When a color separated image is rendered as a
flexographic or letterpress plate, the plate will consist of raised areas where there
is printing and blank areas where no printing exists. Dunng 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 image has only one byte (line art) or two bytes (duotone) "on", 20
but sone of the i mage has two bytes1 n, then process difficulty equals
"2". If sone of the inmage has three bytes (3-color process) or four bytes
(4- color process) "on", then process difficulty equals "3". If 5% or

nmore of g o | | f . positive
I i L I R R A g

st or e t hthemakilityte maguainipngt puate saienlpfihting kich dndumpe( Thisklgdhthar 4) in
the netadata file. 4. Eougce - Descg{’ptgi‘on. VWhen col.or, separated i mage
i s rendePHVAS the Imags Kyriap fristepre PLplaBk greas aciopsihg entiFr.image: eThe | |

consi st &Eulﬁiﬁ%%ﬁ‘éﬁsﬁ%%ﬁ MO CeoRRR& wiih s tdabipged inlak\a@ukaé%&@és where no
printing exists. During the printing process, 30 the raised'areas support
the (il at® wgaientbst jdbe arensclesisiednorc jinendet .ard tamblyl afkaanteminge ptimnds
across the.entire width of. the plate, the plate will droop toward the

cyl i nder SUMRYVRET PAPURGIMEI™8Eince when the next raised area comes into

contact 15 Wiabhhdey) ANESHhAS HoPadl 8d16r SQAkdaAR, ElSubVAilLEQN,s Presses

differ considerably in their ability to maintain print quality when
pri ntingfodlgeis: an i mage. This al gorithm examines the imge for the

exi stence of plank aregs .across. t ire inmage,. The., resulting nmeasure
can than be Cg?‘}“&?’g?&“ﬁ&"%”{ ﬁg'dc%‘gﬁiqﬁ“ﬁ F@EESBEnqlﬂ%lfQ/'ihﬁﬁglge'p?rggsses 5 to
i nsurce t{Aathd M3encr¢T a5Fbadpadc an,, hid@e dehal: 3 falg@pabl e of mai nt ai ni ng
print quali té when printi gﬁ t he 1 mage. Bounce - Algorithm For each
col or separ at BESHPING at dhg start Hf dhe,Bleg exntracs adyll widih shset ahe ifidy &t he

M ni mum VQqi d.; W dt h %gg i ar ress. 10 (In the

absence %4?{52“ r'esssé%ég%tg?é; m Perl}g%@%hf{épﬁ%?lgﬁhm\ﬁé Va Sgt(sé). Begi nni ng at

the start of Iffithefsiineof extgraptala vialiles 2W0dbhissahs@tssofpetife fthidsBold. units

hi gh. Sum of éﬂhe grayscal e. val ues _for each byte in the subset. If the sum
c

of the grYRcEIeB WHF Repositpriihg Brskbytep diesubpiis theanetad@aiit-d  val ue),
]E ihlegl-SWr ite thgaRQSddwiPBn®iink Nghd tpaht mtﬁok&s LG SHPRAT Wit fifbsfEt 2dat a
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 problem. Further process this file to
20 . combine overlapping void areas into a set of discrete voided bars. The height of
the largest void bar is then compared to an empincally denived table which links
maximurmn void height (Hymg) to image quality when printed on the target press.
If the image is printed more than one across the plate, the preceding algorithm is
applied to the fully stepped and repeated image. Alternatively, the positions of the
25 voided areas can be passed to an optimization algorithm which offsets the images
in such a way as to minimize Hymy for the stepped and repeated image. The
resultant Hymax can then be taken from the optimizing algorithm. Store Hymy in
the metadata file.
3. Image Dimension - Description. Packages are often printed in

30 multiples of the finished package (e.g. four boxes printed on a single sheet of

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



15 I ndex down one line, and repeat the process until the full wdth
subset contains the last byte of the file. Wen the |ast byte first
appears in the subset, process this subset and stop. The netadata file
now contains the start position of egech segnent of the file that has the
potential to cause a bounce problem Further process this file to 20
conbi ne overl apping void areas into a set of discrete voided bars. The
hei ght of the largest void bar is then conpared to an enpirically derived
tabl e whiPEFEYi nlRsOTdgRIQ rwAse dhel et giificient’ press Yort printifge fidRaget prwhen

printed hg target. pr .. If the inmage is printed nore than one

acr 0ss t?}%egr g‘teed,?mgﬁs O%rogfiiglrﬂggeaqra(gqqugrﬁa\ is applied to the fully
stepped and r ¢paaé EmchB&S — AILSRMaT | B! t: b i . of t.he 25 voi ded
areas can be pasgééd tg an opt | ?n zat | on%%(%rl?]?ﬁ%%\/\%hc offa8& s 8 Re i nages
in such $Wef)) &rom shavimiega fike. H'Stpre, thesr vahes St ahpesktadda Reeatredei mge.
The es : an then be taken fromthe optimzing algorithm
St or eﬁr I—I\/lr"’rééé(\%?ttﬁr E'?%@)%‘% g‘& Al 19 ¢ é’?’u't@.uh‘lr REGFE: SInRYS<he Rumberetimiages on.
Packagesaabss Did @wp(dratry tidpla@Qraihid! &tonf R shed package (e.g.
four boxes printed o% a s?ngﬁasherg? lof g?@%%ggagﬁegéi&%\m&ﬁaﬁ?s
subsequeﬂ%q-y cut and folded to nmake four individual 16 boxes). In order

to choose the nost efficient press for printing a package (or | abel),
t he di nensions of the inmage are required. Inmage D nensions - Al gorithm

Ret ri evelnveation Phrdtéssandriigage | ength (cutoff) fromthe inage file.

Storl% these values In the netadata file. If the 5 converter has slotted
the itemto a_particular press, retrieve the nunber of inmages across and
down (ar ound)F GHEE b IPRR ACErancONSrYiger of Be precesses devalugdiasthemmdthed nBt adat a

file. |npedrb@ht BRAESS | | QUr ovi deg_an oyervi ew of the
processes irﬁrl;vol ved | néfhgéﬁgerﬁh%gbé%ﬂ fugél’ptﬁ%ipéﬁ‘{uc:{lﬁggﬁm?ﬁ \f’l‘-‘éécfeésrri ng to
this fi cfifresess hsOPefdbetiresenPliaveitiong Rr ogebte of RipeeRR%E bnMwdhintdhe
present \ny nti?n is capable of o er%}ir_lg on two time horizons, |ong

range and fear (EEnTHMEENHhGeUSAFES PR aP3i6h o FPaealipRs Planning

15 ("S&OP”) 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 turn maintains. The capacity
remaining in these buckets is the basis for checking orders to insure production
capacity available to produce the ordered packages. This process in depicted in
Process 2.0 of Figure 1.

25 The Order Managpment Process (Process 2.0) of the present invention is a
shared activity managed jointly by‘ the end user and the converter. The Order
Management process begins with item creation by the end user (ie., linking
digital data associated with a package image with a structural specitication 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") conbi nes forecasts of demand and production capacity to
provide a |ong range view of production |ine |oading, highlighting
supply and dermand i nbal ances. This |ong range view may be 12 nont hs or
nore. Master Production Scheduling (7MPS") fine tunes the near term S&OP
vi ew over short tinme 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.q. ,.avail abl e .capaci by 1ine,
by week), Pﬂﬂﬁl%cﬁﬁge{ i %ﬁgsﬂ?%ﬁﬁé!"(“fhgcéé@é‘:&”tr% - 4°d eﬁfsn’t@¥it]?i’>/t hese
bucket s i gvdilR8ilRASF Malepfal CHRAUAE MINOTARHIUdOthk BPakT € 1P (g ;97 repedpacl ty
avail abl e to produce the ordered packages: This process in depicted in

Process 2oGleofforrayexisting iR, The e@itteprovessacgmbeatperooned by (the gressst 2. 0) of
the present invention.is, a_.shared activity managed jqintly by the end
user " and. DHETBEh OUPPEHSA N ORGF der P LA R Se o ESEOUaH: FENFL R i ¢ om
creation Bykrolige n¥8Lthelcbnferterlsipithit@d deli@ry @htedat a associ ated with a
package inmage with a structural specification for the package to create

a packagi ng st dbk Schepilai@rderi Rroogss dPtasesunDyoé thpcpriespnd tinentipp stares30
package desj gn nge, t it.em has been ¢created, .the.end .user can pl ace
an order Oﬁtf%c%ﬂﬁloﬁ‘ﬁ?fbgegﬁt@' itﬂfeeﬁ%’%’? H%ﬁlfgﬁ?elq‘}l?maﬁc&mﬁlgf[@ FelRi TSRt s, Upon
recei Vi ngs@portohst. f TREBet R1LAToWSBIe, chilrepntvepicpireatitiRe CRRYAINEET
specific data to the item (e. % 17 printing cylinder numbers, ink

speci f i cafinéwiduabtjeby spguaneefliiferedrodustior hettids PrREICuAR elingdy fir| pIsissest y of

mat erial s I | r . . he order is a repeat
orderl“?or132’%“%%?#2&“&%&? é%}t&{ﬁgﬁéﬁéfg%%{; ée%uéﬁ%gh' be perforned by the

present i nventlheMaedd Radguiahents P HC AP’ EPrboest (Rrocanvud)tofthe t he end
user receives an 5 acknow edgnent of the cqonverter's prom sed delivery
dat e. ThePISSHEJOY PONFEICURGCEGRITPEYE 85 PANMYE 6YIMdSE, shkswias, iSent i on

stores OLiPLanARAMLEAAET BcdoMfoaal GELAOT ASthaaguerdLRRIRAIEY usi ng

deci sion support t se too w the converter to prepare
finite schodog ef mafdratirequitemknts b furdequeimedd Tiore phasducgbvements are
NIRRT AT e A
Process (R@e&efent 16 p@thdsh. present invention calculates requirenments
for printing C}l/:liéqu le Ss}’lmfréj li)“s)fvr '?hteelsf’r’odlugt%osﬁ Planning and Order Management
Processes described above work together to maximize profitability for the
business operating the assets and simultaneously maximize reliability for the
20 customer receiving the product.

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

By modeling manufacturing operations using forecast demand and forecast
25  capacity, the S&OP process loads production lines (e.g. presses, laminators, etc.)
and highlights imbalances between supply and demand for resolution. This
process has two outcomes: (1) long range decisions that affect the operation of the
business in the 3-12 month timeframe (e.g. timing of major capital outages,
planning for the ramp-up of new businesses, planming for discontinuation of
30  existing business, etc.), and (2) short range decisions affecting operations in the 1-

2 month timeframe (e.g. maintenance outages, inventory builds and draws, and

execution of Jong 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. Tine phased
requi renents are 15 conpared to quantities available in stock and
guantities on order to generate net qui renments for purchasing. Figure
2 shows how the Production Planning and Order Managenent Processes
descri bed above work together to maxim ze profitability for the business
operating the assets and sinultaneously nmaxim ze reliability for the 20

cust omer rieershvimehotizomr othest shéit oahgetSHOPM ettt pHRapS BHeNio
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nmonth time horizon). These short range S& eclisions are a prinary input
to tHE séedndensndanetnunbesiod parantes shedsare Myat and PnaidtainédahroSghadul i ng

(MPS). MRS.fl t.unes these near term S&OP deci sions for execution on a
week by negids B foe PR RE e RaraGieHRaTS. (e Toregents dsserhed elaven ¢ hi <
goal , MPSasy athentigs réginedito keypprSEOmsdeR) si ons in the context of actual

denmand and actual capaci tgﬁ avail able. The results are used to tine the

execution of evéniss the SEORBpreaesageyser paepdredodanand irecdse i endevedfasor der s

(through il ab T Omn ATP) unctionality di scussed
her ei naf t Bﬁaﬁég&ﬁaﬁg ck;%g&b;gﬁ;‘ l%g%)éiﬁe %%h}?o%tﬁ’éﬂn %ﬁﬂré%agc? §PohEcast
t he i npacpreséntahverioat iThe forruas ean bé pAphiddiin ahiheas thadatsSthe bisiddstur n,

depend on_a nunper of. paraneters which are i_nlout and nai ntai ned through a
ranging irom a simple sales estimate, to a statistical forecast adjusted for market

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

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

Once the demand and production forecasts have been loaded the S&OP
model 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
t he S&0OP process, a user prepared deEBnd forecast is entered as digital
data in an electronic storage area of "the systemin accordance with the
5 present invention. The forecast can be prepared in any way that fits
the business ranging froma sinple sales estimate, to a statistical
forecast mRalkeHfbeFunetionRitkeDetait el 1 i gence. Simlarly, a user prepared
production forecast 1Ts entered as digital data in an electronic storage
area of the systemin accordance with the present invention, ZOdA
producti on forBraws seplietsave ProvAe va elstailed o srempaen & che aebeepRnd r at es

by produc i ri I.Cl-enci pr i d
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short range decisions descri bed_abaqve, 25 One enbodi nent, of th esent
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avai |l abl e" capacity ine an each “order is taken, an ATP
check det er m nEiguré I hiepicar get & QR chetessain acowpindehevithotitee presenhout
exceeding its, avail abl e capacity. 30 The prqcess .describ ave will be
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Det ai |o | Nedribsi oTGHhbAN, it WureRY GRS HE KR DL BrdtesCin! REs@An&d witheheTet NOd
and conputer system of the present inventi on. In general, the nethod is
repr esent prdserd imyestiqr owysse dpplipdane i adyntinki imteraal selegieddry the yserFi gure
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Fi gures 3frovestGChnd fHeWih@ plocdeits & $hd PrRs &RV edtion eWRhbN prectieinbpaltef Wi th

the present invention. Wile Figure 3 and the acconpanyi ng descri ption
refer to H&@Pogass stgps damictebnt ext of a nonth, it is understood that the

S&OP process i %taﬁggrfegg@g@ g@%?%ﬁ B&RNGSE e LP R QRPN iABRA] €d tO

any tine interval e user: _
cycle, the user loads digital demand data into the S&OP 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 programming
20  specifications for achieving this functionality. The user of the system may update
the production line availability data to reflect periods when lines will not be
available for production due to holidays, outages, or other sources of scheduled
downtime as depicted in process step 1.1.2 of Figure 3. Figure 3B provides a
transaction summary of this S&OP step, including a monitor view of this
25 functionality accompanied computer programming specifications for achieving
this functionality. The user completes the capacity forecast by loading output
rates and material efficiencies for each prdduct line combination which will be
considered in loading the system as depicted in process step 1.1.3 of Figure 3.
Figure 3C provides a transaction summary of this S&OP step, including an
30  exemplary monitor view of this functionality accompanied by computer

programming specifications for achieving this functionality.



Simlarly, it is wthin the scope of the present invention to practice

the S&OP process, and the other processes of the present invention,

wi t hout practicing all of the process steps depicted. t5 At the

begi nni ng of each nonthly cycle or otdger chosen tinme interval cycle, the

user | oads digital demand data into the S&OP nodel by updating the

Demand Forecast Table as depicted in process step 1.1.1 of Figure 3.

Figure 3A provides. a transaction sunnaré of this S&OP step, including an
}

exenpl ary  nonf'$ Slepistehnoprocesssstenhded 8halgws 3a@66‘n§ﬁﬂ@%3@°%ﬁx§m er
progr amm i e this f l.ona he user
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reflect peodoctiondign Hakabsn el finad ddadbigy usad ah kiabbrevioas SBIGR bedlé. omhélue to
hol i days, outages, or other sources of scheduled downtine as depicted in
process sYS6previgws theremplgng ding. Utﬁzgfu?ré IE Plreawmte de resolver imbadaneesoby sunmar y
of thiss %‘?’t%)mgt ustfn@ﬁﬂsux‘#l' e 3odB) aY:ln% QNhlEPF cindt lf)équsollve'aaﬁty
acconpani e t'er progranm ng eC| iCat ons achrevi

f unct i onamioting dlélmndslmtwemphei &s;utrhehﬁ:@gbaohtassdrﬁpm(ﬁ ebyy Icﬁmglﬁlg out put
rates and mat er.i al (I?,ffl ciencjes for each product line conbination which
Wil l i dp s ehles holgagithgse iasaumaptiansin 5@%@&%93&@% zpfraeseggorst ep

1.1.3 .Of flngHas 3¢ m! U MRy o (&Q oA i il S SEP
step, includin exenp nonitor view h| S tuncti onal I
acconpani ﬁmcmynatmymaompanmddgrmmmg mpgmirﬁhingtsbemﬁciMnsa"ahac&mﬂqg this

functjonalit depicted in process step 1.1.4 of Figure 3, with
demand ants ‘<‘§1'tl,‘i“'ta§:l Yipdat ed, the user runs the S&OP nodel. Initially, the

model assi gns dagraE ihut aﬁe&mmcﬁrhsm;s&nmﬁ%%aﬁ%% i§ iieinveedl ng used

in the previous S&OP cycle user reviews the resulting line
utilizat i HARsERRAt é‘tabbrms-“fcd)lrrmo¢sselﬂpnhhlﬁa1fdiagum)8 5Thlalpm@saaﬁlms ment s

in line I al ance ich cannot. be resol ved demand
bat oo | PRI 10 B Bl R R b r o S SseRh o et e
t he tabl gserivak htge tm@eteaﬁmwoqms} buﬁﬂﬂlgr:ﬁvéiﬁb@r ﬁ%hé?&n@ertﬁeﬁ[i&@(?t Ion
summary of this S&0OP step, including an exenplary nonitor view of this

f unct‘|50na4’ldt SPTERHEHH AR é’i‘F erc ditpuresit pravigearmiTarpasiest ptmmany ohthis or
achi evinggg &fp tdis fRehhNg) | EYemplary monitor view of this functionality
accompamed 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 mode] 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  transaction summary of this S&OP step, including an exemplary monitor view of
this functionality accompanied by computer programming sbeciﬁcations for
achieving this functionality
When capacity groups are utilized, production rates and efficiencies for
each capacity group must be created by averaging the rates and efficiencies of the
30 lmes comprising the capacity groups. Figure 3G provides a transaction summary

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



One data input area in which assunptions can be changed is the Inventory
Adj ust mnent Tabl e depicted in process step 1.1.5 of Figure 3. This process
allows the user to nove capacity from periods where the systemis
underutilized to periods where thezgysten1is oversol d by building
inventory in the former periods 15 and consuming it in the later. Figure
3E provides a transaction summary of this S&0OP step, including an

exenpl ar %ngm}laﬁig}? ?c\/d o%aﬂfedt@ SripNEL prBBAhing sPesiaom i F6k RshiS.onput er

programmi ng spe I cations for achieving this functionality. Another
dat a i nptifs Hheoralityhi ch assunptions can be changed is the 20 Capacity

G oup Assignnent Tabl e depicted as process ste té ]11.6 of {:i léll’ﬁon?:. The
S&OP nodel | oAdseBRAHAENLAT PRI ) ag?%@ﬁ‘é“(\%! G FeeR ”F"i fHes conposed
of ~ hour §IIJ»5SO{H£~]D P%esl‘itgaljesdlbg%ﬁp}?gviin%bﬂc@ b’ cHARBEAGE Ulengvaiapaiy | i ties) .

This process al lows the user shift hours fromunder |oaded capacity
groups t assumpBohoadgidaliyksmded to poeest gep dslol.vEon expmple, thparsemnt®dd Figure

3F provides_ a 25 transaction summary of this S ste in i.ng an
exenpl ar §eidmia 6‘_?1a3_t’/iaeﬁ}o_”6]|ed "f“"?’ﬁ’%enf’ﬁfr%?‘ft%?’i F‘ﬁ/sciic%)‘g “_éc’%%(eocril_ %bg](g%an ut er
progr ammgg u§£}eﬁfa&' A8 @m&% AT AHiced bsrfucﬁusfﬁugqhe ?mducwp \ttes
capacity groups are utilized, Broductlon rates and efficiencies for each
capaci t y angd efficientsés begiorknteaicdyinaprecesyi fiepk hd. r Beregxampicefei €€Enci es of

the 30 lines conprisin he capaci t [ s. FEigur ovides;a
transact F%Wgsﬂﬁ‘ﬁ'&Fyt%fa%ﬁ r%@cgpestlgﬁf‘%q%q (i’flnc ﬁfﬁg“%ﬁ{ g’?(%ﬁﬁ? ary
moni QQM}@MCQ@@ forrad. functionality acconpani ed by conputer

progra ng specifications for achieving this functi on&;\I ity., An
enbodi ment of Armheyweerhdtre neeoradarrselve inpalaRessyFeaRTIaag it 8% al | ows

the user to resolve. supply | | gj i afiabi ity
5 assunpfF%Wg"%?FdﬁhéFﬂ8ﬂ¥gg§§%nﬁﬁ€g§6%%2%92?%%8g?%?§#k%§5Oggghh?e, t he
user coullghdd@Gh Peodeds sief ay. B Pobaenetplerthatiesranieht deiepdes wmp wp sthedul e
work on a holiday, The user n%y al so. resol ve supply inbal ances by

adj ust i NGCVRPPHEHRICES WBRer PAELT ENPUSIIESTi enci es original |y | oaded in

procgss step Ipil,3 4 KO EARNPIR wiiBS akSRkt ofRRUMPIIBGLES ih aceéacer ate the
i npl enent ati on 5F “a péi}’gw ousl )?%pl anned . o

with the present invention. While Figure 4 and the accompanying description

refer 1o MPS in the context of a week, it is 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 beginning of
each MPS cycle, the present invention provides an MPS summary {monitor
display) depicting available and remaining capacity by capacity group. Figure 4A

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

30 exemplary monitor view of this functionality accompanied by computer

programming specifications for achieving this functionality.



10 productivity program Another way that a user can resolve inbal ances
in accordance with an enbodi nent of the present invention to change the
dermand forecast originally |oaded in process step I.1.1. For exanple,
the user might delay the ranp up of & new application or other piece of
new business. 15 Figure 4 depicts the steps which are part of the MPS
process in accordance wth the present invention. Wiile Figure 4 and the
acconpanyi ng description refer to MPS in the context of a week, it is
under st ood t h&rocekestypSl.ploimeEiguind dopots dasecendividbite whergtigs rdsentnvent i on

maybe appl.ied to,,any tinme i.nterval selected. .by the user. Simlarly, it
"o ort P ReRort QUBRY AssTRBliTR et B RDESH § ot Gala o felEEed00 APy
process, Caﬁ%iit?rherﬁiphﬂssi%hﬁfe‘ﬁﬁ 9451e0f T%@WS?%@%J%)S%&%MV‘H hayt

practicing all of the process steps depicte g to Figure 4, as
depi ct edd¢marst sue sepastitypgrougs (i e. airtuahdinbe gomposeg aff howadfonMphysyall e, t he

resent j.nvention .pr.ovi des _an MPS sumyar nitor, _ displa depictin
gvai Igbl e an Vﬂ%ﬂﬁﬂ%ﬁ&%ﬁé‘i‘rﬂg Wagﬁ%&é- 'E]{’}%{j?sél}p23 ﬁllgg’ﬁéxégsggopr ovigdes
a_transagkiftoRou s NFeHh YurferlbBi& Wp%cﬁ§?§gu%§q?d WILANGadd SRR BFderMBNI tor

view of --this functionality acconpanie y conputer progranm ng
speci fi cEsPlyassupplyr imbalhneesi Kgr ehamspleunt theom@s ({19 Statow gmintingr Kned f urt her

rogra | | ow _planned .i nvent or aws or bui]ds tg be changed as
depi ct ?JF&%E‘%F growpds g loa .d2?°mﬁ§@¥é9§§am%vi°a@ B p5eHE LEORR s urmar y
of this BFP® Statien ﬂrﬂﬁﬂngdiri&g d8MarkPsiBEE Fna WitHTPO klaBbnd/ EAVE RS fuld By

functional ity acconpanied by conputer progranmm ng specifications for
achi &i ng lRivith dndetiensal Figyre 4€ pipviges estrassegtion. surBmary Bf ghis MBS depi ct s

a second r r ..l nvent i .akl o sunpti ons be
changed. StTlﬁ’ibAs.181 \g{?’ %Eg%?@? f}z%%lct)brag'e h%fo{l]]afat)uélgﬁs’gfaa}%y 35%0%§q16‘$1ﬁ¥snt
Tabl e. TémenpPR& pmgmhnmﬁugmpegiﬁamd foPadhiding d@smdtibﬁmny.capaci ty groups

(i.e. virtual, lines conposed of hours from physical 5 |1 nes having
simlar manuf Sttdfr iSFPCHPERS (0ft thes prespnto dventiony the afqrapites He aker to

o1 LOpCRAE RSSO SR e O
pri nt§ ngbudkak) Typwalie mhenghou doseuorders dreddelded snamdoprottheedl€fhcapaci ty
could b eOPdSe?g cz&nooglryolgieugpeushed 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 programmed to display all of the orders in
20 abucket 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
depicted in Figure 5A.
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 10 a line with 8 stations. Figure 4C provides a
transaction summary of this MPS steg i ncl udi ng an exenpl ary nonitor
view of this functionality acconpani é by conputer progranmm ng
specifications for achieving this functionality. In an enbodi nent of the
present invention, the conputer is also programed to allow orders to be

moved fr opapeani’ SHUREAO HIOME KGhtehPs RGN e BUGIEBIIity THA . Wwhen
this is dor?e, %r der sﬁarte “pul | dei n§' and prgduced earli}? a\éﬁle tsdngan only

be "pusheligunt "SAanuopdedic bdndzatien sufinidrg ofS dis rfpSe stepdanadudiag arsti || be
met or if the user agrees.to new rfe uest .date. This (Process capability
is repreSSRREYHYM BHeé’ée"Vstgﬁ)t is) fgnetjonaliyq Aceomparprd obYefOpPRME  ppor t
this  fungijepnahide specfte:afOMP ik Slch B3O AR HBAAAY AW e QeHlicant,ay al |

of the orgers in Z%SPa bugket witr? theig(ra1 runti r}e r equi ren&%gqitegma@si st in
choosihg wpiocess stepler.2.5cah Fogire "Spuhe eder ©4n cadjusp ubd etodurtibn rEkdssand

f ti | ] i icted i t . 2.9 of __Fi 4. (O d
dont 1 11 eBFS s CRSaE oF Feshs Riaduer ting Bprlirriaesn BLpwe ot Bt % 1 1
Shown | n it or Suhurlef BNEEMIRILEEN el ile; G0 RRUASfry moAlis0yRLOGK amTed

to allow custoners 25 tine reservations to be changéd when actual denmand
di ffers f thdn fuhasmablys taoemmpantagls diyv aepelss rangratinging uspesifeationy dars wi t h

this changg.. Thi s .pr.ocess i.s epresent ed by,.process..step 1.2.7 of Figure
2 and 1o S0P B SRR T OS5 Gk s B U SRreBlsr Bedhim( s e nae

on a mumbekangk tﬁ@mgrih!\nmcawmwmm% goseionthe Eaphity ZQupd. aPRGEss
availability, operability, and capability of each production |ine. These
assunpt i of6P chidge! 5iawe i Fhowinthineeress Hoswrsdde adopdes gdireweeton Fi gure
S5 depict g, how he B Layent i cgonpli t @S, . Process
step 1.2. 4 rg'gl #epr%iﬁ?ggaﬁ%pmﬂwﬁ %?é@é@é%?@dgggﬁgg lihllsﬁe
avai | abi | funetiasalityatdoomsaniedygtemeplids prograndrisigapedifescsk ifomachisvivg’ y  of
this MPS step, including an exepplary nonitor view of this functionality
acconpani §_BS %V’CE‘BH‘HW erﬁ’ep’ln?jﬁf“aﬂm‘?ée gBQfﬁF’sf PR AFFBHAITFEHEY HHESVFR t hi s
functhonakid e ARHABRECI/NLEhINYg IMPL068HTe S Rohie PAPP) FrOUEE » the
user can adjust the production rates and efficiencies based on recent
manuf act uf¢ipjep erdess nmaimgetheFieyised BBpptovisdeThis 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 in accordance with the present invention 1s programmed wiih
20 an order management system to capture order data required for production
planning (Process 1.0), scheduling (Process 3.0), and material requirements
(Process 4.0). Figure 6 provides a graphical overview of the order management
functionality which may be programmed into the system of the present invention.
As shown in Figure 6, Order Management begins with the availability of a
25 digital contract proof. As mentioned previously, the digital contract proof may be
in PDF format or other suttable file format. The contract proof and associated
‘artwork 1s 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

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



transaction summary of this MPS 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 whgch orders will be slotted to the
capacity groups. Process step 6.1.8 of Figure 5 shows this process.
Figure 5C provides a transaction sunmary of this MPS step, including an

exenplary monitor view of this _functionality acconpani ed by conputer
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managenent systemto capture order requi ré " pl anni ng

(Process 1.0), Onchdduinidrg haPbeeessude) theaider HiMscit t@b paCkibe GBALS
(Process 4. Or). Figure 6 provides a graphical overview of the order
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t he di gi tad oxlentorabis ipemo@f entergd eingi the PRfsefitoinn@itioonn and laksBisietialvee file
formaf. Tﬁ e .cont racthegroof and associated artwork is storedas digital

data ghd 1§ 'BieoRAt dRdPD§IcE RN fiPTRRRRreR OF the PESSERY veRigmPToess Bebal f  of
the end upge )sgﬁémpf'ﬁr aceaffdasqeawmse%&gﬁ@%ﬁmv&m&g?@ Ep:ﬁggﬁlﬂ%é@@cqu' red

and anal yzed by the present inventi Process Irtiron to

provi di ngawoBeti¢adly presess the onderdfyocess 2@ dripdeee (ecorderein &i“‘peatding’

pur poses) IS process also extracts scheduling netadata fromthe

i mage. Sc%%t%glflgﬁé”ar%l%saﬂg’tcsssﬂg’ d%f’%f]aag\%ﬁ’f' hl‘&e?“t”éf?ﬁ“c%é?‘éf&taéidi §Fﬁ?cé‘§fpof t he
i mage t hapreferéndee. used to nore accurately plan 24 production and
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schedul i mjlocation are automatically checked by the system as soon as the order is entered.
This step involves the following four checks:
1. Is there production capacity available to meet the requested delivery
20 date (ATP)?
2. Does the user have sufficient allocated capacity available (Allocation)?
3. Will required production materials be available at the time of
production? |
4. 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 Marigement System (Process 2:7). If the order fails any of the checks or if
the converter item does not exist, it is put into a pending order queue that must be
manually processed by the converter (Process 2.5).
If the converter selects manual order processing, all orders entered by the
30 end user are placed into a pending order queue (this queue 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
invention. Once the inmage has been acquired, the user links it to a
package structure to create an End User Item (Process 2.2). Wth the
itemconplete, the end user <creates a purchase order in the end user's

| egacy purchasing system At this point, an order for this itemis
entered using the present invention, and transmtted over 10 the internet
to the el étar omdecpsstarthgehacigahotonveaepmes atdept theantéroand(tRinesesdat2. 1) .
The systemin accordance with the_present inventiqQn may be programed to
aut omat i ¢4t Hf [5ReQEder pdanpegwent BroeadErosesy 2d)- A agordaicfady dee tan a
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setup and sel ected préeferences. 15 the converfer selects altomatic
order progesditngr (HRrreqeseddeiveandata so tanvewilbpadst TP and GRs@oBE] 1g to t he
end user itemalready exists, AIP ﬁnd al |l ocation are automatically

checked b"t ek JaHsefradosHin lagk phdrefustien| agrals ey printing scindsr
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order pasgescetdege checks, it is accepted and transmtted to the | egacy
Order Managenment System (Process 2:7). If the order fails any of the
checkdtor if tlhe ogdenveanagementehmdemalinodesenbet in Figuies jsutnplevbentad pendi ng

order queuye . that st_.be, mapual | rocessed th onverter (Process
ol EX e T TR S L e e R AT
entered byetalled déRriphihsisthedn@ivithal atbthdls Gviiclp edidadired 88 imeieaisat (thi s
queue al sqg holds failed orders fromthe automatic process). To manual ly

process t HICCTdINEnagPmEBIERIBCHOT)  t he converter selects an order or
group of orderggnd puRs an Rl a'g!:;g‘?@éd Of¢ Cﬂﬁ@‘%rd?ﬁgﬁ%ﬁe an, oLder

passes this check, the convérter nmy accept the order ransmt data
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due to present invention. Figures 7A — 7C provide detailed descriptions of an

embodiment of the order placement step and ATP allocation processes in

accordance with the present invention. Included in these Figures are transaction

summarnes of the order placement steps, including exemplary monitor views of

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

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

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

30  functionality.

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

for handling pending orders (Process 2.5) and interfacing to the existing OMS



ATP or allocation, the converter works with the end user to adjust the
order quantity or the requested delivery date so that it will pass ATP
and allocation. If 5 an order fails due to the | ack of production
materials or printing cylinder avaibgbility, the converter may elect to
expedite delivery of the production material or reallocate printing
capacity to fulfill the order in the tinme period requested. If the
converter itemdoes not already exist, it can be created using Process
2.6. 10 THvé&tesr upcers Fageimesncordanes Mihdhe pyesgesiaveriian. i RigoregudA 6K s
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15 this functionaity.

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 manufacturing 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 run, thus converting a capacity
commitment into executable instructions for production.

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

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

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

of packaging film and cylinders (plates) improves schedule conformance by



system (Process 2.7) in accordance wth the present invention. Figures 9A
- 9F provide detailed descriptions of the process steps represented in
Figure 9 according to an enbodi nent7of the present invention. |ncluded
in these Figures are transaction summaries of the steps for handling
pendi ng orders, including 5 exenplary nonitor views of this functionality
acconpani ed by conputer progranmm ng specifications for achieving this
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In order to produce packaging items and to schedule their production, it is
necessary to make sure that matenals necessary for the production of the
packaging items are available when needed. This process is referred to as

25  materials requirements planning. Figure 12 provides a detailed graphical overview
of the Material Requirements Planning Process (“MRP”} in accordance with an
-efnbodiment of thé 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 manufactur]ng. The material requirements planning process

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

is used to calculate stock levels of raw materials on a day-by-day basis. The
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30 begins with loading inventory and purchase order data into the system
of the present invention (Processes 4.1 and 4.2). This inventory and
purchase order data is used to calckate stock |evels of raw materials
on a day-by-day basis. The 28 conparison of this data to nmanufacturing
requi renents generates a net daily material requirenent (Process 4.3).
Thi s nef.@aiily requirenment is then "rolled up" into purchase

requi sitions which are transmtted back to the Legacy systemto create
purchase orders (Process 4.4). 5 Figures 12A - 12G provi de detail ed
dﬁ;cg i pt.i Ona?nfert]}idﬂlefoi\/iﬂansgeﬁmt oflﬂpasmnmﬂﬁﬂl 'dflil(ljlﬁérgliifﬁrdb?s fﬁ@@ﬁmﬁng to an
enbodi nent of t present., invention.  Included in these figures are
transacﬁ@W%ﬂﬂﬂ&“ﬁ%éﬂg‘f“}‘P&@@ egpmprisingthe stépeptier' s creation of a
package item including exenplary nonitor views of this functionality
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are illustrative opn@ksexng aemsory thereof, and variations will be
apparent to those skilled in the art, and are considered within the
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data associ ated w tdrderspdndral ity of orders for printed packaging itens;
(b) storing digital data aslsioci ated with nultiple scheduling options for
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schedul i ng opti onsoptidns.A et hod for nmanagenent of production of
packagi ng products, including |abels, conprising the steps of:

2. A method for management of production of packaging products, including labels,

comprising the steps of:

(a) entering digital data representing a packaging design for a packaging
product in a computer system; and
{b) processing the digital data representing the packaging design to create

data representing each color necessary to print the packaging product.

3. The method of claim 2 comprising the step of processing the digital data
representing the packaging design to create data representing the amount of ink necessary

to print the packaging product.

4. The method of claim 3 comprising the step of processing the digital data
representing with the packaging design to create data representing the degree of process

difficulty associated with printing the packaging product.

5. The method of claim 4 comprising the step of processing the digital data
representing the packaging design to create data representing the degree of bounce

. associated with printing the packaging product.



(a) entering digital data representing a packagi ng design for a packagi ng
product in a conputer system and (b) processing the digital data
representing the packagi ng design to3@reate data representing each col or
necessary to print the packaging product. 3. The method of claim?2
conprising the step of processing the digital data representing the
packagigg degi i i ssary
Do b Tt e e B o e R T g e o Wil o B~ e
st ep ofprintespaskaging producis.gintlading dbels, capprissmnt i ng with t he packagi ng
design to create data representing the degree of process difficulty
associated with printing the packagi ng, product, 5.  The nethod of claim4
conpri sing tBk stepa’bﬁfle%%é“e%%ﬁaﬁﬁmleﬁ@fﬁf gtrring digitalbdats asspeiged it t he

packagi ng design t i egree of bounce
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for the mandbkrment méanslfarproesssingnhk digitdlidatavepiesaftingtitepasckhging dgvigmt ed
packagi ng products,, including |abels, comprising: (a) an electronic
storage means for sP&FFARYAHR H%?Fn%egclagg‘eﬁp%%nmw%ﬂlw@w&g
design for a packagigrggud@_r oduct; and (b) neans for processing the digital
data representing the packaging design to create data representing each
col or necessary to print the packaging product. 7. The conputer system
‘01;] cl ai7E1 6 dﬁmdmrrq:uteg sysan sf f:lraméﬁroompsisinggndah_efdiipgdry]de%ingiﬂie&ligi]g&]dﬁtﬁsenti ng
t he packagin sign tQ create data representjng the amount of in
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claim b S r processing the digital data associated with
t he paéﬁgg?ﬁ%}bggﬁ%{r@ o§c(l:l¥cgate data representing the degree of process
difficulty associated with printing the packaging product. 9. The

conput 6. sy stherconfputdr aysier of olaiih 7<onPrisig Mseah forPreessing e difital digi t al
data representj t he, packagi ng design to produce data representing the
degr ee aéﬁocwiﬁw? kagingdesignta cpraferdatangpiasentingthe destee phraesss . 10. A

met hod diffeuAPRABEIRAWIR prihtRR HKAGIRERE BGLe: 1 ncl uding abel's, supply

9. The computer system of claim 8 comprising means for processing the digital data
representing the packaging design to produce data representing the degree of bounce
associated with printing the packaging product.

10. A method for management of a packaging products, including labels, supply

chain comprising the steps of:

(a) providing shared access to a computer system to a plurality of members
of the supply chain;
(b) entering digital data representing forecasts of demand and supply into

the computer system;

() processing the data entered in step (b) to create projections of supply
and demand imbalances over a selected time frame;

{d) changing forecast assumptions in the data representing forecasts of
demand and supply and processing the data and using the computer
system to determine the impact of alternative changes on the

projections created in step (c); and



chain conprising the steps of: (a) providing shared access to a conputer
systemto a plurality of nenbers of the supply chain; (b) entering
digital data representing forecasts ®f demand and supply into the
conputer system (c) processing the data entered in step (b) to create
proj ections of supply and demand inbal ances over a selecteg tinme franf;
(d) changin or ecagkindss 1 i r WyloR ts o
dermand and gﬁ%ply gﬁﬁn roggg%#ﬁgﬁ?%gm%ggggﬁﬁgﬂdgﬁﬁg%%ﬁ% coﬁbgpgﬁﬁgsystem
to determne the infremtstapf(dal t er nati ve changes on the projections
created in step (c); and 31 (e) acting Eg)inﬁhen$ﬂt thehcganges 3¢Iec£ed
fromthe alternatjve changes from step, . : e nethod according to
clai m 19-wh Iﬂﬂh Aeegrdiae fagirienthwhensin asting geimplemprtdhe changem t hﬁ

al t er ng,i Ghan ' ' Qi tal. data. r [ t he
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packagichgnges selacted jnto scHeddlimgfikabel s, supply chai n conprising the steps
of: (a) entering digital data representing abfackaglng dgslgn ro& a
packagi ng product. into a conputer systeny ( entering digital data
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quantity of a packaging product on a specified date into the computer
system;

(c) entering digital data representing production resources necessary to
produce the packaging product ordered in the specified quantity into
the computer system;

(d) entering digital data representing the availability of production
resources necessary to produce the quantity of the packaging product
ordered on the specified date into the computer system; and

(e) accessing the data entered in the preceding steps to determine the
supply chain's ability to produce the packaging product ordered in the
specified quantity on the specified date.

13. A computer system for management of a packaging products, including labels,

supply chain comprising:
(a) a digital data base containing data comprised of:
(i) data representing a packaging design and a packaging

product design;



supply chain's ability to produce the packagi ng product ordered in the
specified quantity on the specified date. 13. A conputer system for
managenent of a packagi ng products, 3ncluding |abels, supply chain
conprising: (a) a digital data base containing data conprised of: (i)
data representing a packagi ng design and a packagi ng product design; 32
(1) data represent 0 an Qffepfbniflaneflot 10f adkiv 8RR bogngyant i ty of a
packagi ng item incorporating the packKagi ng produc e3|pgn, on a
specified date; (iii) data quaptiysdatpacihgpgaicinetinanpstingthegackegimpssary to
produce the packaging item_ ordered in the specified quantity; and (iv)
data representing the avai IBIBYSE e OBIa(?HE"ng‘gﬂatF?esources necessary to
produce the quantit g;®f thejppekagd [ : aﬁpt%Cifi ed date;
and (b) neans for agcgssi ngdthebgg%]ggﬁgrﬁﬁﬁgug%géa%%%gg%%gﬁet erm ne the
supply chain's ability to poduadhke packaging Kemi ogexedanl thet specifidédr ed.

quantity; and

(iv) data representing the availability of production resources
necessary to produce the quantity of the packaging item
ordered onthe specified date; and

(b)  means for accessing the data in the database to determine the supply
chain's ability to produce the packaging products ordered.





