A PROCESS MANAGEMENT SYSTEM AND METHOD Field of the invention [001] The
present invention relates to a process nmanagenent system and nethod. The
invention will b e ibed in the context of a P&L forecast and budgeti ng
system and a rret‘gc;'g“i&h§§§\§%q;@¥m3w Shil EShANMAMMIBREOD pr oduce opti ni zed
estimates of P& situations and process managenent and control indicators.
Background of the Invention [002] Recently, the P& nmanagenent and revi ew
has becopR|fofBSG I oaf or executives to nonitor and follow up the

busi ness ope?gﬁﬁgna results versus the AOP (Annual Operation Plan) and

budget i n@oexerhd p@Bent FRRAGE P BateBoll FHEKs ﬁaﬁ%&% t g s%sf%a\]/ ﬁ%@%ﬂﬁﬁe nt System

is required to sinmulate the business situatio nmanagenent

i nf or mat Tiesink extichrwilll eales cetidsh it @RExbUBA PGS SfOFRARIAABAIget[B03] I n
conventional P&L managenment, the P& reporting format is mainly based on

t he Fi nayysenPéld <inathbd of date colleationtand competatiBas wabhoe opting-&RL revi ew and

managenent. are only focussed on figures and the percentage of correl ated

fi gures espuratesied P&l gtuabors dndqrpeess wayageotentpid gontiobimidatoracy of fi gures

and their inplications. [004] For exanple, when the sales figures are

increasing, the requirenents for materials, |abor and machinery, and the
e cqosts may change. [005] In the above descri bed

fixed cqgst ,and v r'%bl
convent i %céﬁgrmcﬂgﬁ e&ﬁf?‘t}oﬁ'ﬁp sum consol idated figures will be provided,
o ety s et b SO TRV g arel e on

cal cul abl' e “al gorittins use oroug ate an

ef fecti wReRfdvel &) ﬁ@ﬁ%rdaﬁﬂ Forpid gﬁkﬂé‘%sir[egso(?ﬂerifb%?;xfegﬁl?s’ leetfg?lg tlE:ﬁ‘Jﬂ;(ﬂ’at a

_preparation, review and managenent my not real reflect the oOperational

pr obl engAnand Gxeishi Men)rmdages@ig dkeamoal Bhdtefora et erRddrasgr t he
busi ness situation accurately and on a tinely basis. Additionally, the 1
Management System is required to simulate the business situation and provide

management information for critical decision and business management,

[003] In conventional P&IL management, the P&L reporting format is mainly based
on the Finance P&L chart of account structure. Basically, the P&I review and
management are only focussed on figures and the percentage of correlated figures

but there is no effective way to verify the accuracy of figures and their implications.

[004] For example, when the sales figures are increasing, the requirements for

materials, labor and machinery, and the fixed cost and variable costs may change.

[005] Inthe above described conventional method, only lump sum consolidated
figures will be provided, but there are no detailed scientific measurements, rules,
parameters and calculable algorithms used for a thorough computation to generate an

effective P&L forecast and budgeting.

[006] Therefore, the P&L data preparation, review and management may not really
reflect the operational problems, and executive management team are not able to

address the business situation accurately and on a timely basis. Additionally, the




conventional P& nethods are not able to predict the required operational
resources and fully utilize a flexible resource allocation to achieve | ean
managemnent . The present invention ains at

S f the | ti 007
sol vi ng 8%%%5?&ﬁgﬁéxdge@ﬁésﬁﬁgéggﬂéggm%ﬁ@ﬂhw6@6%@@ﬁ@?mmﬂ@ﬂFﬁ@éﬁﬁﬁon can
id Sy. d t hod f il d t el alizin
b busi nedd FIPSETECS nRRl R0 APSrih webiTe bl refleefitiican be in the

formof a P& Managenent System [008] The present invention provides a
process analysis and control tool which collates primary process data from

a plur al $dmniry SPMCRSenfibieh as databases and know edge management
systens, relating to an operation, such as a manufacturing operation, and

pr ocesse90TheTlps pragany irf@h@ort AnBek kMQing R0 REHYe §8tha b &abhind of
measurenents of the operation. The secondary data is used to anal yse the

oper at i ampbletms. Preedivetticnutao presdoi Mdnegapeait Skyitem, andmdthod ﬂi}i)re@éﬂ?' t he
operation. [009] In one enbodi nent uniquely designed tenplate formats can
be used a8 acewpicberealizing a ppeiness fereaast emdbadpdting sihodatidnaThe tyweerdat a wit h
uni que al rLthP rul.es and paraneters. [010] According to an enbodi nent
of the Fﬁggﬁﬁﬁ Jfoppar pldoMenagensng Sesiem. | nvent i on can be attai ned by
provi ding a process Managenent Systemincluding: (1) sales revenue, net
val ue- added (NVA) and profit forecast; (2) cost structure sinulation; (3)

mat er i alrgpdia ' i n ing _specifi | gor.ithns and
paranetérgﬁ ?ﬁ%rgﬁgp§®?§58§”%e ?gé%%%C%¥§%§§§ Fﬁ%?@gFﬁg%ﬁﬁ%?d}den;ifying
busi nesgol1gtes PiMEHCHbOSs UBRIRYE IBRE IRy $2Sourb &l lon H%RHAGE §54 Can i ndi cate
the profit and | oss by manufactured part, %y production process, by _
proj ect knowksgh nphagdment byseans, delbiinetomnifeRfion! dudl abeneMyBicksingdy conparing
and anal yzi ng production process, custoner and plant by different matrix
and di meneiabes, anfl processes the primary data to derive secondary data indicative of

measurements of the operation. The secondary data is used to analyse the operation,

to predict outcomes of the operation, or to improve the operation.

[009] In one embodiment uniquely designed template formats can be used to
collect data from operations and to formulate the data with unique algorithms, rules

and parameters.

[010] According to an embodiment of the invention, one purpose of present
invention can be attained by providing a process Management System including: (1)
sales revenue, net value-added (NVA) and profit forecast; (2) cost structure
simulation; (3) material, labor and machine budgeting by using specific algorithms
and parameters; (4) analysis by dedicated process indicators for identifying business

or production improvement areas,

[011] The process can indicate the profit and Joss by manufactured part, by
production process, by project in each plant. It can define manufacturing benchmarks
by comparing and analyzing production process, customer and plant by different

matrix and dimensions.




2 [012] A P& Managenent System enbodying the invention can include the
fol low ng major functional nodules: (1) Master Data Mbdule (2) Part .
Informati on Mdule (3) Sales Information Module (4) Mterial Information
Modul e (5) Engineering Information Mdule (6) Cost Structure Mdule (7)

i dyl Anal ysi s. Modul e, .Usj.ng the above structured system
ﬁgﬁ[;;?ﬁ%lh %‘&lf&fvan&glga %e%ﬁi{tséy%%q Su %%}ﬂn%%‘ﬁg‘?% O‘E]Jﬁgri”re?é ceiljlij o[)lr}?;t inggsfg(r&l_
j | Q; Sty :
P oduban e P A L RAAS D M BR, R 0) P bR bl i ng
(ERP) sy®fodlic (BPSalbsm?@cEﬁI?é%nM(!S(ﬁﬂ@(dﬁ)rl\ﬁatfeﬁ&l%ﬁ;%g%n&kfofilglre;@zu' ts can be

factored into the systens to sinmulate the futur . st nore closely
to the aBtgiatersigtiuftination MIU]e (WY CHsthmcaROXR@RSGH Rtéﬁ&“[i%g'lﬁb(ﬂﬂé (:Ef‘)l on and
mechani sm the systemnodules hold 3 sets of parameters for the respective
pur pose Ghalgsiovadubn Usingrtbe alsiveR&uctarg syaetriabd B84, tisd PgeMbugetdag Syst em
modul es can use the sane algorithmfor the sinulation of conputation. By
conpar i nyySERY cangangmEinBusitass oxfogeatioarfor mﬁjeetqwtaﬁon{andtH&Eéomaersant ers, I( he
system can detect probl em and support operation managenent to take quic

a%d appraélgrtﬁ%ﬁ%’ﬁ%&e(?ﬁ%‘a Fsinsspl $d- ippesiuesd by theelesonmistomeddnof thel[ 8_14] The
resent dnyventign provi.des a | to nage operations such as nolding,

g pray paﬁlr{rﬁ’{' ng” gﬁ%ﬂécse\sﬂéﬂ%}lg’lg bélg%ﬁ?’tg{ie%t lg@é?gté‘mtﬂ??%iﬁﬂﬁmﬁ%é?mﬁfuolg ?tl on I
si mul at i fil t rs. curate f cast to effectively
oL TuL o e LA Yo} B SR AT Sy BEF UL BPORRL O _
product iny@k¥1dsBRMOYIR: AVAR BRSRioAPeration.  The information used in preparing

a quote can include information such as: the size of the nold, the shot
wei ght, the required machi nes, machine hours,

[013] With the above described configuration and mechanism, the system modules

hold 3 sets of parameters for the respective purpose of quotation, forecast P&L and

actual P&L stages but the system modules can use the same algorithm for the

simulation of computation. By comparing and analyzing the causes and effects of

those parameters, the system can detect problem and support operation management

to take quick and appropriate actions to resolve problem or make improvement.

[014] The present invention provides a tool to manage operations such as molding,
spray painting and assembly production process through proper quotation simulation
to profitably quote customers; accurate forecast to effectively budget materials,
labors and machines; intelligent analysis to productively improve business operation.
The information used in preparing a quote can include information such as:

the size of the mold,

the shot weight,

the required machines,

machine hours,

the cycle time for each machine,

the labor for each machine,

the process sequence,




the cycle time for each machine, . the |labor for each machine, the process
sequence, 3 downtine and nai ntenance cycles for each machine, materi al
unit cos nmac hi n hourly ra | abor hourly rate, sales voluneg,

o ﬁ@rfa i

i ndi vi du '5@88&% HWE?YH@C@C T fachreRcdye, yiel d,  selling price. [015]
The machj ng ayo nd i nterconnecting conveyors maybe adj ust abl e, and
this is asecr)nlaop1 ?ﬁged as part of the machine requirenents and nachi ne

hour s According to an enbodi mrent of the invention, there
is pr ov?%&%}*ﬁé Er%%rhp%&] estimati ng, managi ng, forecasting or cont roI ling a

process f.p&l MfirRGaNe Oor nore operations requiring one or nore inputs to
produce a speci ?’qed outcone, using a software architecture including: a

mast er dala vobdtd,e and a plurality of subordi nate nodul es, each nodul e
including corresponding data, or corresponding software, or both; the
subor di nadeidratiploessshyétldg |inked by identification information; the nethod
i ncluding the steps of: cal culating an output quantity; calculating revenue
usi ng a Tewdhrecdseriald.a; cal cul ating the anount of material required;

selling price.

[015] The machine layout and interconnecting conveyors may be adjustable, and
this is also optimized as part of the machine requirements and machine hours

analysis.

[016] According to an embodiment of the invention, there is provided a method of
estimating, managing, forecasting or controlling a process including one or more
operations requiring one or more inputs to produce a specified outcome, using a
soﬁware architecture including;

a master data module and a plurality of subordinate modules, each module; including
corresponding data, or corresponding software, or both;

the subordinate modules being linked by identification information;

the method including the steps of:-

calculating an output quantity;

calculating revenue using a revenue formula;

calculating the amount of material required;

calculating a cost of material using a material cost formula;

calcﬁlating an NVA using an NV A formula;

determining the machines required;

calculating machine hours required;

calculating machine cost using a machine cost formula;

calculating labor hours required;

calculating a labor cost using a labor cost formula;




calculating a cost of material using a material cost fornula; calculating
an NVA using an NVA fornul a; determ ning the machi nes required;

cal cul ati ng.machi ng hours required; cal cul ating nmachine cost using a

machi ne %&Iatfr@r%ﬁ‘é‘}sn%%lpré’%lt gqrﬁwém abor hours required; calculating a

| abor cost using a | abor cost fornula; 4 calculating profit using a profit
formula. [017] The subordi nate nodul es can include: a Part |Information

Modul e |innky i data; a Sales Infornmation Mdul e
fof ﬂ n@h@édbo%ﬁtg FnoliiRORAT }nc%e.

i ncl udi ng rst internediate process using sales volune and sales price; a

At er i ala bt QIR WOSAL EnGABRNSIN8 WTRLEEL ALy ce Lo obtain materal

cost; an Engineering Informatfon I'e conprising of production yield

rate, nei@dedinforsaigs Mdduge inaheinUS30RHMediARGRb A USAFSIEOTIh@kmul at i ng

the conputation of required materials, required |abor and required

machi nesindaal€opticSt ruct ure Modul e conpri si ng conputation of |abor cost by

obtainin%v%he_labor hourly rate and nultiplying it with required | abor and

conput atd Matest] hifermation oredeicomprstingpmatspiabpmicrtg obtdhimaeerfabusdty rat e and

mul tiplying it with required nmachine hours; a Reporting Mdul e generating

the reqir@WnrsHageHeHRAOepdwle camarising ah atogsptionaield ratepmetaragl ng i ndi cat or

of each project, to detect, project problens. [018] The nethod can include

the step8*%t . e&ﬁ%ﬂrﬁ?%ga"flﬂﬁacﬁpc%g@ © %9 fagiatinehe sepnuetion 8Eess parameters

with cal . o identify. out:of-specification results.

[ 019] Tﬁ%ﬂggég%ggﬁg%g%§§%ﬂé&%gﬁg?H%uﬂ%%“&%?%%%ining one or nore progressive
a Cost Structure Module comprising computation of labor cost by obtaining the labor

hourly rate and multiplying it with required labor and computation of plant overhead
cost by obtaining machine hourly rate and multiplying it with required machine
hours;

a Reporting Module generating the required management reports; and

an Analysis Module providing indicator of each project to detect project problems.

[018] The method can include the steps of:
analysing the process by comparing actual process parameters with calculated

parameters to identify out-of-specification results.

[019] The step of analysing can include determining one or more progressive
estimated values for one or more of the process parameters; and
monitoring actual values for one or more process indicators against the

corresponding estimated value of the corresponding process indicators.

[020] The monitored parameters can be selected from labor hours, labor cost,

machine hours, machine cost, material use, material cost, NVA, profit.

[021] The method can include the step of using the results of the analysis to

indicate whether one or more of the process operations requires adjustment.




estimated values for one or nore of the process parameters; and nonitoring
actual values for one or nore process indicators against the corresponding
estimated val ue of the correspondi ng process indicators. [020] The _

nonitored paraneters can be selected from| abor hours, |abor cost, nachine

, i : i al ter £ VA fit., [021] The
i, A L Rl 20 T
i ndi - s, s requires adjus
lsnflogg} E;%%ngr ?Sgﬁatg%%q%%%ﬂn%f%‘gﬁ%@%mﬁa Ig?ﬁ\{FEEI(%E_USE%* UNIT PRI CE),
wher e SHATL ks STRLes PRICERShe NWNE th@VERIEN VAL IR ER Ey 6 REVEMEr R, SALES *SALES

PRICE). The NVA fornula 1s NVA = REVENUE - $ machi ne cost fornul a

i's ($M GhaehMeGobREEMIE iHRN/RAMEC HRReRECSM Gy ik TERGeRES RSt The | abor
cost formula is ($LAB = LAB HRS*LAB HRLY RATE), where $LAB is |abor cost.

The pr ofmhdchireravst. 8he SabpPREFFImmINYASEABMOLABLUARE I ABIZRT. YTRRTERVeNt i on
further provides a nmethod of estimting, nanaging, forecasting or

cont r ol Whege S-HBde kber coshcThediralt fohrpuletie (RROFLT = A f JMEG-KIBpr ocess;
collating the process inputs information and paraneters; calculating the
anount of material required; calculating material cost; calculating

e 1 A g 5 R i SRR SRS g 54
or controlling a process, including the steps of:
specifying the process;
collating the process inputs information and parameters;
calculating the amount of material required;
calculating material cost;
calculating machine hours;
calculating machine cost;
calculating labor hours;
calculating labor cost;
célculating NVA;

calculating profit.

[024] The method can include analysing one or more of the calculated values for
NVA, profit, labor hours, labor cost, machine hours, machine cost, material used,
material cost, against estimated values, and determining if any of the calculated
values are out-of specification, and using the results of the analysis to identify

whether a corresponding section of the process needs to be adjusted.

[025] In a further embodiment, the invention provides a process management
system, the process having one or more operational stages having one or more inputs
and one or more oufputs for producing a product, the system including:

a Master Data Module generating a plurality of master transaction data;




[ 024] The nmet hod can include anal ysing one or nore of the cal cul ated val ues
for NVA profit, labor hours, |abor cost, machi ne hours, machi ne cost,
mat er.i al agai nst estimated val ues, and determning if

mat eri al ]gsegi ci)‘_st_,

any of theMtiifeuraadiodus jekingal waster frngslen datéat i on, and using t he
results of ,t he _.anal ysi identify .whether a correspondi ng section of the
process %%aéa%ﬁfwgzaéﬁ?fﬁ‘?%%?mf%@@]mﬂ fegng ?Wtﬁ’é‘?ceésrfﬁb‘gg tVOlYme  nventi on

provi desangsgfeggggg managenent system the process having one or nore
operational stages having one or nore inputs and one or nore outputs for

pr oduci ngv@atehPIHSimatiol f15H3L %%ﬁ%g%’g{a&gigl gﬁ‘%ﬁﬁfaﬁ A ?%{y?g&lt.e generating

a plurality of master transactio on "Modul e

|'i nki ng salBngi@stiag lifoansasi MeudabapridinSl pfodubficd fRld af, Mag.e generating
an internedi ate process using sales volume and sales price; a Material

| nf or matusage, Medube sogparidshaginaisepd &r fpmndetidothekb@bhtafia 6f i al cost;  an
Engi neering I nformation Mdul e conprising of production yield rate,

mat er i altequiggdgeatetidle reqbmd lolyag endureduiretmaplenessage for fornul ating the
conputation of required materials, required |abors and required nmachines;
a Cost StGeftptipeu flele compririap semeBirpar af ladar efst babbleindesthegbasbt ai ni ng

the labor hourly rate . and.nmultiplyi it with required |abors and
conput a?’lOB'ﬂy 6#%6 #%Wﬁtlpévggﬁte‘ﬁ@l é‘%efggab{%ﬁta&idrﬁoﬁ’@’uﬁél@ﬁioﬁélaﬁburl y rate and

mul ti pl yi i i i . hi ne _hours: a Reporti. Modu] e generating
t he reqé?&glgé&nca%ggPré%ﬂ%%%%‘r}}%ng?ﬁ%%gy s %rg; 9@?@7&)5&1%9%? i ng i ndi cator
of each plRIGHuLO detect project problens. [026] The Master Data Mdul e
can include customer master data, project master data, material master

data, peiRegoitieQVIo@dle @Bncre@H ths tédutled hmABGH &t rdRk@; ffd | abor  hourly rate
and machi ne hourly rate.
an Analysis Module providing indicator of each project to detect project problems.

[026] The Master Data Module can include customer master data, project master
data, material master data, price information, cost structure master data of labor

hourly rate and machine hourly rate.

[027] The Part Information Module can include customer, project, customer part
number and internal used part number, part description, and part’s parents finished

goods information.

[028] The sales volume is multiplied with the sales price in the Sales Information

Module to obtain sales revenue.

[029] The indicator in the Analysis Module can include project profitability by
NVA viewpoint; resource occupation percentage and resource occupation vs. NVA

generation ratio.

[030] The invention also provides production management arrangement including a

factory having one or more machines, and machine monitoring means connected to a




[027] The Part Information Mdule can include customer, project, custoner
part nunmber and internal used part nunber, part description, and part's
parents finished oo?s i nformation. [02 %.The sales volune is nmultiplied
with theprg(é‘?séénaﬁ?g%%eq YR e dhg RIPESHAR Y188 ONRBLTCE PRSTHIVE n sal es
revenue. - Lndicator in the Anal ysi ul e can incluyde project
prof i tabslt%%% g @LE%]/;E %Rk/%d%\?i%g%\% llltr‘oita?& r 8%8{1?18%6 %@E%g‘frip(g?\&ﬁﬁ}%wg@@j and I
resourc g%ﬁl" i¥s- NVA generation ratio. [030] The invention also
provi deghgr oduc%riﬁcglglanxr{f%nagerrent arrangenment including a factory having one

Or NDr e JTREAENBEta MOdLIFBEr R JORLEDH HOMARANSSAMIRGLEd t0o a 7 process

managenent system where the process ‘having one or nore operational stages

havi ng ariéarbinforaragioh Msdi8e Hildng B nisteMBtesa0tbpY4ts; for produci ng a product,
the systemincluding: a Master Data Mdul e generating a plurality of master
t r ansactd Satesdafamation Pérduld generating iao inthveudigte piavkésngimy Jalegastemne t ransact i on
data; a Sales Information Mdule generating an intermediate process using
sal es véRdARcs BRAeE sal es price; a Material Information Mdule conprising

i al i bt.ai ial cost; an Engineering Information Mdule
(r:rgﬁrg” Siaﬂgg%%glp&g‘ﬂﬁo@flg‘%&%ﬁ e‘Ef;W%iSé‘}g waeEa) lﬁ]‘ce%@h@@} H@W@a] utsbr usage and
machi ne Hﬁ%ﬁae{aﬁﬁ fqufrrnul %t g\gg the co 1Ht %ﬁ%@guof r.elgwtreed ma,tlerl al s,

r equi r e AR U PR FIOn M Ol fPTRESNG dtyuetigralenpatstial conpri sing

t at,i f t.al ni hourly rate and
(r:rart)rpﬁylb%g% ?lte I%%?%E?%%Prng%hﬁ%b%rh@ %255 %glrlr%g@g[['? B%mglfta%?%%jﬁ ~overhead cost
by obt ai&juited WagsHAME rbRiclYatod sacguidd hhfli¥dsng it with required machine

hours: a Cost Structure Module comprising computation of labor cost by obtaining the labor
hourly rate and multiplying it with required labors and computation of plant
overhead cost by obtaining machine hourly rate and multiplying it with required
machine hours;
a Reporting Module generating the required management reports; and

an Analysis Module providing indicator of each project to detect project problems,

whereby actual process indicators are compared with expected process indicators.

[031] The process can be adjusted on the basis of the analysis of the process

indicators.

[032] Machines performing different tasks will usually have different cycle times,
so slower machines can be duplicated, or the faster machines can complete their
production run, and their outputs can be queued for the slower machines, where the
slower machines are at the output end, and the faster machines are then available to
be assigned to other tasks while the slower machines complete the initial production
run. Similarly, where the slower machines are at the input end of the process, the
output of the slower machines can be stockpiled until there are sufficient to justify

the use of the faster machines.




a Reporting Modul e generating the required nmanagenent reports; and an

Anal ysi s Modul e providing indicator of each project to detect project

probl ems,, . wher eby, actyal _process indicators are conpared w th expected
process ?H&ﬂ?&%“&@.ﬂﬂ ‘{fggiPrW@?ﬁr ocess can be adjusted on the basis of the
anal ysi s t r .ndicators. . [032] Machi nes .perform ng different

t asks W[Iosghsua‘ﬁyS?lﬁgf\E/zl]edﬁny Ienrlilﬁ tl%n%{“gg'tlgeﬁ%%é,:ns g%@&%\é@%@hi nes can be
dupl i cat gdyrd@le bR HRSEREN gm.nes can conplete their production run, and
t heir outputs can be queued tfor the slower nachines, where the sl ower

machi nes are at the output end, and the faster machines are then avail able
to { be assigned to other tasks while the sl ower nachines conplete the
initial [PBéJdUd. ArhowntheSam dodletiyon Avened Uhe sshewry machines are at the

i nput end of the process, the output of the slower nmachines can be
stockpiled until there are sufficient to justify the use of the faster
machi nes. 8 Brief Description of the Drawings [033] FIG 1 shows the system
funct i o883 Indd6 8 shewgthetsystemrstatreevesticwand s datidype fomgesectine pr esent
inventio%\. % 34]. FIG,. 2 Sh?\éﬁqthe data collection flow and data structure.
[035] FIrEEe 3T GRYAROD fareesst wdasirt P &lover view and its data type from
respective stage of quotation, forecast P& and actual P&. [036] FIG 4
shows the information flow which converts from quotation stage to forecast
st age, t I; : L. f RP emto reflect the
act ual gdtj%g]emg%da%%ﬁ%%ef%%%{g%é@%&n&hgﬁ on. 8%%9‘]“ (ﬁ%éétmg Sgsaﬁg\t/% t he basic
P&L 1 ep@sicbdasth s, ARl thoh hdlersSY HeSiBrual P38] rEhERIO s fehecd fidi cators from
the P& reporting in the system [039] Figure 7 1llustrates typical

f unct i onahaldtgeks dffowndfcretas stratpuber .

[037] FIG. 5 shows the basic P&L reporting format in the system.

[038] FIG. 6 shows the indicators from the P&L reporting in the system.

[039] Figure 7 illustrates typical functional blocks found in a computer.

[040] Figure 8 illustrates a computer network.

[041] Figure 9 illustrates a master data module adapted for use in an embodiment

of the invention.

[042] Figure 10 illustrates a part information module adapted for use in an

embodiment of the invention.

[043] Figure 11 illustrates a sales information module adapted for use in an

embodiment of the invention.

{044] Figure 12 illustrates a material information module adapted for use in an




[040] Figure 8 illustrates a conputer network. [041] Figure 9 illustrates a

mast er data nodul e adapted for use in an enbodinent of the invention

[042] Figure .10 illustrates apart information nodul e adapted for use in an
%Pub lmFIP.'té)f!t}ﬁ

enbodi me RENERER [043] Figure Il illustrates a sales
i nformation nodul e adapted for use in an enbodi nent of the invention.
[044] Figure 12 illustrates a material information nodul e adapted for use

in an i th - i t 1. (Fi e 13.illustrates an
engineeﬁpﬁgpgggﬁ%g3égg%F%%E#g%%ﬁgggﬁ H%ﬁﬁ%@' t%fﬁgﬁFBB*mihe i nvention.
[046] FigwRlikénddrkpshyalgs, a cost structure nodul e adapted for use in an
enbodi nent of the invention. [047] Figure 15 illustrates a reporting nodul e
adapted for use in an enbodi ment of the invention. [048] Figure 16
illustrates an anal ysis nodul e adapted for use in an enbodi nent of the

i nvent i dA46} Fig49p iFigures didstfGchitBniodudnptedf@r@etii gn di agram used to
illustrate a process according to an enbodi nent of the invention. [050]

Fi gure E8bodbugntafthdinvettioati ve factory |ayout. [051] Figure 19 is a flow
diagramillustrating the inplenentation of an enbodi nent of the invention.
[052] The item nunbering systemused to identify elements in the draw ngs

has the .gur.e n r as the first aor first and second digits as required,
whil e t IL%MéeLc#ré%lH ¢ ﬁggﬁ“tféﬁa A rgRarirgg 510(63%161 ajapted i wspan %rp@eb@q%me@t elent in the

figure. the invention.

[048] Figure 16 illustrates an analysis module adapted for use in an embodiment of

the invention,

[049] Figures 17A & 17B form an interaction diagram used to illustrate a process

according to an embodiment of the invention.
[050] Figure 18 shows an illustrative factory layout.

[051] Figure 19 is a flow diagram illustrating the implementation of an

embodiment of the invention.

[052] The item numbering system used to identify elements in the drawings has the
figure number as the first or first and second digits as required, while the second last

and last digits indicate the specific element in the figure.

Description of the Preferred Embodiment
(053] The context of an embodiment of the invention is illustrated in Figures 7, 8,
18, and these drawings are not to be taken as limiting the scope of the application of

the process of the inventive method.
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Description of the Preferred Enbodinent [053] The context of an enbodi ment
of the invention is illustrated in Figures 7, 8, 18, and these draw ngs

t t ak . limti he scope of the application of the
Bt ocess 15F+F B Brier e AHYhog: égm FEao fgupeniss. ead A ve of a
fact f | di . _pai.nting, and asse i ng onponents. | n Figure WO
corponent T PR e HiER i touppay tha Ec?%areawaﬁle_&%fmwd A s

| ded i j I; - ' udi .material ho r :

connect el oISt PP G5 BaLh AR BRELHEL Ao BN Sinst BB RRmnst  er ' 1804
cont r ol s1 oDecRBLIBd b9 hulilebitainol @he RAEALEYSHE A i AONENRL 159, 1810 conveys
the product fromthe nol ding machihe 1808 to a spray painting station 1830

whi ch i scohedls the @AbRAIOTMREE FQath 3312 A Balvleyt dalg 0Wsnysimd | ar path
t hrough nol di ng machi ne 1828, conveyor 1830, and spray paint station 1838.

[ 055] Pamroduat encthe maddinpynhimedBO8 td 82fay paiagsgetatiyn $830 whlkhi8kQ, and part
Bis carried by conveyor 1840 to assenbly station 1850. A further conveyor
1860 carfrarepaint frserysisdifh? dtirpRieldows simslappah dirodils tnoiding ireohipei nt f or
onward di_spatch. The various stages and frocesses are nonitored by

conput erld NYEYEH 8PS angsRee et Sitien 4838.0cal area network. Such an
arrangenment can enable the quasi-real tine collection of actual data.
[056] Figure 7 is a sinplified schematic functional block diagram

i ! ot 1.Qp t f t i.ch e ed in

| pl erent g Feren S orER8) o IRANEM 208 R Elro oS R ,st and
i i I ; .acti ce.

i nt er corpexien Bhvife ISﬁ@ﬂP&s&?ﬂ@g s@ﬁ%ﬁh%S@%? ﬁ?‘&]@g 'cglfnﬁegyﬁpgddqca%(%

processor 702 conmini cates w nunber nctio enents, as shown
schemat itleedskomblyd phes ussidROr diebutiafRiites: Gl AGpHER. BMR4s ROM 706,
hard drive 708, display driver 710, screen 712, user interface 722, device
i nt er f aseges7adl mockseprameimoadtied byicotmpufead 807 which is connected into a

local area network. Such an arrangement can enable the quasi-real time collection of

actual data.

[056] Figure 7 is a simplified schematic functional block diagram illustrating
functional components of a computer which can be used in implementing the
invention. The actual composition, arrangement, and interconnexion of the
functional blocks may be different in practice. A processor 702 communicates with a
number of functional elements, as shown schematically by the bus 720. The
computer can include RAM 704, ROM 706, hard drive 708, display driver 710,
screen 712, user interface 722, device interfaces 724 and communication interface.
One or more interface devices such as keyboard, mouse, voice recognition device,
etc can be connected to the user interfaces such as 722. Similarly, one or more
peripheral devices, such as printers, etc., can be connected to the computer via
device interfaces such as 724. Modems, wireless modems and other communication
interfaces can be connected via communications interfaces 726. Optionally, a touch
screen interface 714 can also be provided to enable the user to enter instructions etc.
The computer can be programmed in a known manner using the parameters and

algorithms of the invention and operated to control, estimate, or manage a process.
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One or nore interface devices such as keyboard, nopuse, voice recognition
device, etc can be connected to the user interfaces such as 722.
Simlarly, one or nore peripheral devices, such as printers, etc., can be
connected to the conputer via device interfaces such as 724. Modens,

W rel ess e -pt her comuni cati o {nterfaces can be connected via
connunic%??gn§gyﬁggpﬁggggs%ﬁ%?pﬁﬁfP%ﬁQHTVh“z‘?%gﬁﬁﬁﬁ§8ﬁ%@ TERIBEf ace 714
can al sopbe paviaded, sen._t ral.ns ti etc. The
conput er cgﬁ be f)i\r ogr%mg%h&tg}{g%c\l}\%na% I ﬁﬁ%g@%gﬁlﬁ% %\ééj’g%?gﬁéfier s and

al gori t hirpeleés donghutdP e Dlh @A R0G QPG AE&dnbdent 91110 lsta%igﬁ ki TBLL,, OF Manage a

t
process. [[[! 11 [057] Figure 8 illustrates a conputer network whi ch can

be used lirket ifpban@iithngcatiof@epi@ESDa. TiHe MHFBES ca@fbe GO LELSerwsi&h as | aptop
806, desktop 808, hand held wreless conputer 810 and associated w rel ess

nmodem or{Lidds)eorsit widie arca8 v ek WakN) kirdhkegdini [P thetveork oAmtiticat/ii@minet wor k 804.
The network can be a | ocal area network (LAN) or a wide area network (WAN)
such as PivateNpiEome f KPYhisimipddmentad. fihe abmpPreiswafitbe Metponicag VBN | s

i npl emented. The conputers of the conpany can have secure access to the
VPN, TheSSBRBtTET © sy e Thecampytarncan e lepased inglifarenhéepements of conpany,

such as sal es, producti.on ngj.neering, .finance, etc. The conputers 806,
205, 810 CRPABYHERAS S PEhFiaT SouRtin Tomeser ooy uis Whe

orocesseds oy AcoRAfA 1 R EE bt L B oo e Rl B S Aunbed oy "
handhel dagaapaleienBl®itindnd athGesakg g)g 391%6‘{2@ roeé?s@%;ﬁ @trtr)g r@)éﬁl?[ﬂ% rfgt

i nformati on when a contract i s awar I scusse 1y bel ow.

Ot her coapyiRparig@nt ey By siprabhed b9 HapdiRuuedmans: §1achey ervaRager s,

engi neers and conpany executives to contribute to tender preparation, or
nmoni t or peitsennd et attepentcmaficaaton whif38pntkddbis dvastalyas theusyst em
functional nodul es and correlated structure ..according to an enbodi nent of
the pred¥ht fpleshew oRther hempuinestdan balavaiable ® product and fadfory managers,

engineers and company executives to contribute to tender preparation, or monitor the

actual performance etc.

[058] FIG. 1 shows the system functional modules and correlated structure
according to an embodiment of the present invention. The functional module

“Master Data Module 101 is shown at Figure 2 and Figure 9, and includes the
customer master data 206, 904, project master data 208, 906, material master data
and its price information 210, 908, cost structure master data of labor hourly rate 214,
910 and machine hourly rate 212, 910. The cost structure master data are classified
for respective purpose of quotation 912, forecast P&I. 914 and actual P&L 916

stages.

[059] As illustrated in Figure 10, the functional module “102. Part Information
Module” includes customer project information 1004, customer part number (P/N)
1006 and internal part number (SAP#) 1008, part description 1010 and the part’s
parents finished goods (FG) information 1012. The part information provides a key

to link up all the other related transaction data to form the forecast P&L simulation.
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"Master Data Modul e 101" is shown at Figure 2 and Figure 9, and includes
the custoner naster data 206, 904, project naster data 208, 906, materi al
master d and.its price information 210, 908, cost structure master data
of Iabor&hgﬁﬂﬁtsﬁ%‘i@‘g&%&es rg‘i%luﬁﬁ]%le%Fg‘crﬂ?THE CRHBFYS A SR bYIDON 1. The cost
structurtg. mas& r data are classified for respective purpose of quotation
912, fordCdey L 914 and actual P& 916 stages. [059] As illustrated in
Figure 10, the functional nodule "102. Part Information Mdule" includes
custonmer project information 1004, customer part nunber (P/N) 1006 and

i nt er naljop@r tTMH&[on@tﬁﬁE@le Q08 18 ara g6 it | 91 HG4 P @ndntipgepart’ s

i
parents finished goods ( information 1012. The part i nformation provides

a key tiRe kdlewvdlpmahbhd $dMes @idagor thelpakt el ghifcaln Sshe vk Gt @pt@ ah@ ol t he
forecast P& sinulation. 12 6 Al ‘the parts incurring sales revenue in

each nontfthecSaiehiadenatoe Madpld yndmbitginpots Sabhdssv otontel1¢ 04 [DAWPartThe f uncti onal
modul e "Sal es Information Module 103" in Figure 1 includes the sales

vol une dngedaPedIsng Eeld, dhe sabes vodume isfngltipeedilly sthesvpicetie gemgpate sheand out put s
of the Sal es Information Mddul e, including inputs Sales Volune 1104, and
Part Pepcerevenes | 109 also saoron inlfiguisdiledsilicried bdovning deshidsyblsydosal es pri ce
to generate the1 | es.revenue 1100, als ure 11. i ndi cat ed

ot .

bt oe® et Adlg TR ER AL e SRt param el B R fomant S BEER  nar aet or

f : . i . i L 14, Wt ducti ield
or (a@Bl‘u{&g[ S TRY LA ?Qd\f%i off gfe?%ﬁa?gig@%?ﬁéf ﬁ%ogc,sonaltdg?au\(’)“n, @)f) pfoauction yi €

rate 11 Ken 1nto consider ( np I"on required
mat er i alogmyaiaNon 8r fR8FE %lﬁte%ilags%,iﬁgwp%&%c%& , tmﬂ%%ﬁiegbﬁmmg%&éo: (c) the

conput ation of required labor using a specific algorithman .ot’_her _
par anet &1 $0; (a:)lth_abomgmtatib@oﬁfeqnuécatab@ﬂu@Iﬁgmwéiﬂceaiﬁmﬁm@ﬂ&m}acu ty using a
specific algorithmand other paraneters, 1114. This enables the
f undanept@ineusiddt 2ng) the computation of required machine capacity using a specific
algorithm and other parameters, 1114. This enables the fundamental budgeting

information for materials, labor and machines to be generated.

[061] The functional module “Material Information Module 104 in Figures 1 & 12
includes the Bill of Material (BOM) of the part 1204, and gets the material price
1206 from the master data. By considering the production vield rate 1210 and
material usage 1208 for producing the part, this module can formulate the data with

unique algorithms, rules and parameters to obtain the material cost 1212.

[062] The module “Engineering Information Module 105 in Figures 1 & 13
mcludes the production yield rate 1304, the material usage 1306, the labor usage
1308 and machine usage 1310 for producing the part. All those engineering
parameters are used to formulate the computation of required materials 1312,
required labor 1316, and required machine capacity 1314. The unique computation
for material requirement is used in molding production process including the shot
weight, number of cavity parameters. The unique computation for labor and machine
requirement is used in molding production process including the cycle time, UP

(Utilization * Productivity) factors.
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information for materials, |abor and machines to be generated. [061 | The
functional nodule "Material Information Module 104" in Figures 1 & 12
includes the Bill of Material (BOW of the part 1204, and gets the nmaterial
price 1206 fromthe master data. By considering the production yield rate

for mut 11968 he i i o MAfHE 4085 %ﬁ}d iiete; DR alvdsiadot er s gagblt ai n
h i . T " Engi i i Mo

108 T BB AR ol AR O TRA S R PR T S hb R e he ¢

mat eri al1n&b§@f%ta1§91qnultti?ﬁte§h%5ﬁrredﬂ%9&el 405308 ande, Jéhﬂ& 3RS 310 for

produci ng the part. Al e englneering parameters”are used to fornul ate

the conpubadieanoDf(by st Ridiaherhbdldost 1488 biRdinkAPRE 3B and

requi red nmachi ne capacity 1314. The uni que conputation or -materi al

requi r erffentlyirste Udesl fiom tho hehisreg dpie @dd el Ofly pegRd SndchfileUdung 41be shot

wei ght, nunber of cavity paranmeters. The uni que conputation for |abor and
machi ne frate ¢hfi Eegiegering snfoseafidonMidildi ng producti on process including the
cycle time, UP (Utilization * Productivity) factors. 13 [063] "Cost
Structure Modul e 106" shown in Figures 1 & 14 includes (a) conputation of

| ab 1416 by. i ni ng . |.abor h _ 1404 fromth

tare andObl T Repbind it L7 a8 S it et m s T RBr T or mat i on
Modul : i f t h t 1412 by. opbt ai ni th
i ne iggr o SRR AReR PR e URRS, SRRt P omeretl red”
machi ne hauksr Jsgﬂp@amfernar&& heerER REEHL Ao g gﬁXJggﬁ} fyﬁ @é&%ﬁhﬁ{ ﬁ%ﬂl

"Reporting Mdule 107" 1502 I s adapte enerate e required

managenmpal fepakt Sidft0feadi R5IrANERSn td e B8l IORP TS zdd¥n RAGH anyfobRCESS, by
project, by custoner, by plant, and etc. It enabl es nmanagenent to have a

ful | pi dusrfecibfatinpeopimmts irB&bvémergcast and to easily drill down to the
detail level to zoomin on any problem :
[065] “Analysis Module 108” 1602 provides (a) the effective indicator the healthy
condition of each project 1604 and its impact toward P&L results; (b) the benchmark
compartson by plant 1606, by process 1608, by customer and ete. The indicators
consist of (a) project profitability by NVA viewpoint; (b) resource occupation
percentage; (c) resource occupation vs. NVA generation ratio and etc. Through this
module, it can build a standard index model 1620 to quickly display and detect the

project problems.

[066] FIG. 2 shows data collection flow and data structure of a system according to
an embodiment of the invention. The system has the basic Master Data 202 including
Customer Master 206, Project Master 208, Material Master 210 and Hourly Rates of
Cost Structure 212, 214. The process for tendering for a project can use similar
inputs for the generation of a quote to the inputs for a process of forecasting the
project outcomes or the process of project management. When plant is allocated by
customer’s project, the detail allocated part information of this project will be
collected and put into the system. In a project, there can be many parts which are

produced by different processes, for instance, molding process, spray painting
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thus facilitating continuous inprovenent. [065] "Analysis Mdule 108" 1602
provides (a) the effective indicator the heaI thy condition of each project

1604 and its inpact toward P& results; t he benchmark conparison by
pl ant 1608 r%r%’é@% PI¥ESS an@ PORES: ‘Hﬁ]oet%t@e detecallsefiailor s consi st

f f t ti
per cont Saaofet o) B bbb bl Ok VoS R Yy n e e aR PSS ot oo
Th h del 1620 t Kl
di spil 2y ndTgeTeeHF eéﬂfspf%fé)? B L R e e

collection flow and data structure of a systemaccording to an enbodi nent
of the invention. The system has the basic Master Data 202 incl uding

Cust oner{0bBEst With28frenke of &etdaasiiestici0fw, Yot exth @bl dRSh @ de2 Lec@neh Hour |y
Rates of Cost Structure 212, 214. The process for tendering for a project

can use the filloanng stagest s f or t he generation of a quote to the inputs for a
process of forecastlng the project outcomes or the process of project
manageneht Paidaf ploagnsists adithoemtanermmecpsictens, @sojecputt he det ai |

al l ocated part. inf rrratro of this project will be collected and put into
the syst®HOeLANES, Bfl‘é@t‘m fr?ériéie&%}ptl@e thﬁﬁyrr@laferiﬁwheérgoadefor frivduced by
different +PLO nsta nol di.ng proc ray painting 14
process P padldcer%? ?f‘t’ Fﬂﬁnf)h?@élstsm 05’?@3%?%71 Ifﬁ‘i?@é%‘éf g?‘éhed'f%ﬂé’ d¥at a

col I ect iy I r the production to
be syst e (rgjléa co: | grittog: lnpﬁ?e th Fﬁ%f%ﬁ?mfe n‘éeucggnc?rﬁan organi zation to
build the forecast nodel . [067] Wth reference to the data collection flow,
the data collection order occurs in the followi ng stages: A Part Info 216

consi st 8 ofAfteh@ar Usfo@TEris BAMKished, 07 E6&h NI, colldst AR TRAIL4 aaunber ,
internal part nunber and description, the correlated finished goods for
this p&QM 22Adnetat the onertsue.Saddsdnfal4 incdentht sdas pdee He sergsol | dat ed by
fini shed goo

vol%me of the part. BOM info 220 consists of the materials used for the part, sub-con

cost, and other handling cost.

C  Because the Material Master data is established, the material price can be
obtained when the BOM Info 220 generates the Cost of Material Info 218

automatically.

D The collection of Engineering Info 222 starts when the BOM info 220 is
available. Engineering Info 222 includes the machine specification, cycle time, yield
rate, material usage, and etc. info for producing the part. Most of the computation
algorithms in the system use parameters from the engineering information. The
production shop floor can collect the engineering information on a regular basis,
such as hourly or daily, and get the best estimation for the forecast of required

materials, labors, and machines.

E  When the required machine and labor information are complete in the
Engineening Info 222, the system will automatically retrieve the related cost structure

data, Machine Hourly Rate 228 and Labor Hourly Rate 226 from the master data.

15




by project, by custoner to conpute the sales revenue and production cost. B
After Part Info 216 is established, we can start to collect Sales Info 224
and BOM 220 Info at the sane tine. Sales Info 224 includes the sales price
and sales volune of the part. BOMinfo 220 consists of the materials used

f th : b- 5t d ot | i t, CB th

Vat er i ol ORkt BRARE 4o Rt P s o e Tyt 950 850Dt ai ned
when t he BOV, - i al 218
aute grrat ietgal I y‘l.3 mﬁeﬁéi&cﬂ%ﬁ?@é? %@ﬁewg%‘?gﬁtégﬁt %‘E H’Ogeli@Bg?%? f"@okﬁhen t he BOM

i nfo 22Qyikgre @vApthA RratioAGHNRAT LRt 21 %a:rtgﬂ’déﬁlgéd érﬂﬁsogaiﬁlhtil'xge.

specification, cycle'tine, yield rate, ma usage, and etc. info for

produci ngadthEropasll Paiviiso 206 phiteSLRMREE 204, it fordc8khleh FFehit dRdesyst em use
paranmeters fromthe engineering information. The production shop floor can

col | ect geherasdgFroee theriROMndo A2, iChrst ofMaterieblnf@r | basd Enginsatielg 18% hourly or
daily, and get the best estimation for the forecast of required nmaterials,
| abor s, ZdRdtheartipmesn cEmphierihe metariebenist, edharandiented hamdlingaiost, réquirod nat i on are
conplete in the Engjneering Info 222, the systemw || automatically

retri evédgpinehausy %’tﬁ‘l laBthogts i9e therharts gheserdinglynihss ysiemcey srearate228 and

Labor r Rat 26 fromthe ter data. 15 [068] In the above descri bed
dat a cgwee’t%?c(??it I%‘?‘ﬁ\ﬁ/el?o & Eﬂ“&){.{ﬁs’?setcﬁét ft?%’fsem is ready to do the forecast
sinmulation for the specific part. But this is not enough for a whole

picture of a plant operation wthout collecting all the parts produced and

sol d i n[bdry MGaRkhow AN ibmRatbul b RrAde BhYS az8) tg%v{r n?g%%g%\’é he

forecast sal es revenue can be generated. Fromthe Cost of
Mat er i alstababoqrdt8tiandofeogi R&Rr indtictaf P&I228ystéh 8 16V &4 R CAMh&PRPUt € t he

material cost, other material handling cost, required nachine hours and

| abor h&dmeigémentthystepasd t kandibe begdin GRY, 3 ICHEnsysiseResauncgBhanaicp
system. P&L Management System 311 can be an enhanced version of the legacy
ERP System 312. The P&L Management System 311 is based on to sales forecast
and the production parameters to simulate the actual production situation and come
up the P&L forecast and budgeting. The legacy ERP System 312 is based on the
actual production situation to collect the production parameters which are integrated
with P&L Management System 311 to make the simulation more accurate for the
coming months and similar projects. P&L Management System 311 consists 3 kinds
of Data Type 320 for each project stages which are Quotation stage 321, Forecast
stage 322, and Actual stage 323. Quotation stage 321 is the beginning of the. Data
Type 320. When customers make a request for quotation (RFQ), Sales can input all
thee required data (as it shows in the Data Structure 340) into the system to get the
quotation simulation. When customers change the RFQ spec, Sales can adjust the
data to make simulation accordingly and store the quotation by version. The
Quotation stage is managed in the system by By Version 331 of the Data Control
330. After customers are satisfied the quotation and projects are awarded. Customers
will provide the sales forecast for the production. The basic information in the

Quotation stage 321 will be used in the Forecast stage 322 as the initial data (as it

shows in the Data Structure 340). Then, the monthly sales forecast volume will be
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the forecast P&L report according to those cost factors. [069] FIG 3 shows
the system structure overview and its data type fromrespective stage of
guot ation, forecast P& and actual P&. "System 310" consists of the P&L
Manage neRfingyagdeim tha Jysiryaidide pegistioERpanete Eauafged Betirassial ce Pl anni ng)

h i f the |
ERp Sy st G Bt FARaREn fﬁ%;gﬁf%ﬁ?r%%e‘itﬂ? BRoEutroone Budist co f or acast
i i te, t (o Situation
and cone® i CREPREATEREL P AR P s ol W R < deEm 512 1o
based omyiheonas! 4. TRE AAUEH kB 534 g@g@ﬂ@%ﬁ%&n@gp@gﬂ oduct i on

paraneters which are integra W em 311 to nake the

si mul at i PRarTBER 238 CU§tdh@ofsQT Hd18a IR NGy NBALNS 106484 MHelrdduiridol ects. P&L
Managenment System 311 consists 3 kinds of Data Type 320 for each project

st ages whitcis iasle vuatiled Dan SStuagee 320, ByRangesist thehawel 822esdnsf thet ual st age
323. Quotation stage 321 is the beginning of the. Data Type 320. Wen

cust onerBkhdtamagemenjfostenf bl quichabeton reRAQL ERSABederadni2jnpat all t hee
requi red data ijas it shows in the Data Structure 340) into the systemto
get the exgigedhs serusaemaldg BRL Maagemest Dyvians aenthadiny thdearREGQespec, Sal es
can adjust the data to ke simul gi Qn c_cordid;ﬂl y and store the quotation
by ver si3HPrdRely OGBS B 2y of dhemimubtignimpdehis moreasaymBielBy Ver si on 331

I . Af | sfj t. tati d
or of oot Senfs BRILRGL pete Ofg%C’é\%%é?ﬂrS S O SR Rl Sehedenlindac: lalf IoEnt he d
. i : G ok i } t e use
pr oduct i BhenNE iRASHSE i {2?15(11’1@5 Pﬁ'@a C&Iéc%%ng%{g A &ﬁﬁl&%ﬁzge\gg&elw

in the Forecast stage 3 as the inrtial (as I'n"the Data

St ruct ursguddlly sidiedtheldbg ieHd RhbnS@tLBask F6 LGB SbmPHaHIE aMd FpoRfhgl 6
mai ntai ned in the system and the production paraneters are updated by the

~actual Iptofucttinemaybl @nsihef BerReakifo S4 Bgala 2202, Beng(bliet he P&L
forecast the budget by nonth. The Forecast stage 322 is managed in the
syst em mai@jlMte B4BTIOMY (coti@f material) Info 344, Engng (Engineering) Info 345,

and Hourly Rate 346 (cost structure of machine and labor). The Part Info 341 is the
main key for cach transaction. All the other information is supporting data to the part

for the computation algorithm of P&L forecast report and budgeting.

[070] FIG. 4 shows the information flow which converts from quotation stage to
forecast stage, and then factors in the actual P&L from ERP system to reflect the
actual stage and future forecast simulation. As described earlier, the Quotation 401 is
maintained by version, The last version is taken to be the agreed version by
customers. Then the Sales will get the volume forecast information of the project life
cycle from customers to put into the Forecast 402 by month to do the revenue
simulation. It depends on when the project is started to generate revenue and when
the project 1s end of life. The initial basic data can be copied from the Quotation
stage 401 to Forecast stage 402 on its corresponding months (it takes from Jan as an
example in the diagram). During the project life cycle, the quotation price could be
changed. The new version of guotation will be updated in the Quotation stage 401
and also maintained in the Forecast stage 402. When the projects are under the actual

production, the ERP system can collect all the actual production parameters and the
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Data Control 330. The Actual stage 323 is based on sone actual production
paraneters and cost factors of the |legacy ERP System 312 to update the

required da?ta as it sthovvs in the Data Structure 340. B}/ conparing the
Actual 3R eQilprugrre i tegppckiioag bheRperajer Ssival 40Gnd! baesedde ual resul t

f ERP Syst 312, it i . th f t P&L t
Syst em argane aetiahgagEfo B S FigedSs BRRGH Wis Boaphist dornieacour acy of
th i i - . fl the,f P&L f t
and budger i EnHERch TR0 0B AU ik et Bl MR £ Shove 1 n
the Fl G2 daahrofl ih@Sht i fogga%B cor@ f’tgt a@c@%@ﬁﬁﬁr@'ﬁ&ﬁ%&%@gyr all'y

stores the data in the system dat ase e conputation a reporting.

Dat a St rangbufl SetfRi by s60RsleShSsRtvsidnanPRblcdnh03 Bddits SRV &Y mhdHis)342, BOM
(bill of material) Info 343, COM (cost of material) Info 344, Engng

( Engi nedrtierfytetmndorddiion e réfautsinyorfabe ndheh (ocfosh tisd P&CIRsr&aedf nachi ne and
| abor). The Part Info 341 is the min key for each transaction. Al the

ot her i mémriveg mohbidgeup pbiheiPdd NWhnagdnoent Restpart  for the conput ation

al gorithm of P& forecast report and budgeting. [070] FIG 4 shows the
information flow which converts fromquotation stage to forecast stage,

and the C s.in th ct.ual P& from ERP systemto ref|ect the actual
stage a (&;lﬁuﬁ{}eS ng‘?‘%%%g$a§‘f;%[a{q98ﬁmg gt pR Bt erthet he Quot at i on
401 is Int-ad.ne version, ;The last versjon.jis,taken to be.the agreed
versi on Sg%rﬂbﬁfg? gsgr%@s{? eonfqﬁ datgSp! %C%\(/)\nn Iomg{é’te%t[ﬁez\/@%ﬁ%m%g?%%%%t

i nfor na'bifﬂ@véﬁue} Ibl%te?lfapbgﬁtVélﬁ%Qdde(a}/@k@rhEécP@bﬁlﬂﬁffaefﬁﬁé %Iotsﬁ, Moy gﬂgto the
do t It pends

Forecast 402 by nonth to e revenue sinulation epen on when the

pr oj ect ah& PEIfRS. teith i xgﬂ(zgw Ab&ithRMaTNSrephE, th 8 terh R8n PEAhEFdquirsd end of
life. The initial basic data can be copied fromthe Qiotation stage 401 to

For ecas tagdradfe n0Rinemceisediorure sipd netjuirgd fabiok heurifér talgesnd Mymsdagn as an
exanple in the diagram. Duri ng the project life cycle, the quotation price
coul d bée rerchigpdeburtyiveteria Ishor Sowry ofte glibe alanb nosistrictiie, tedsitled i n t he
Quotation stage. 401 and al sqQ maintained in the Forecast stage 402. \Wen
the pr o @6F<a3 isP T ar PrORIBGBURI PRI by Project,and by customer

[072] FIG. 6 shows the indicators from the P&L reporting in the system. It consists
of Project Occupied hrs 601 (Project Occupied Hrs) / (Total Project Hrs) 602
(Project VA) / (Total Project VA) 603 (Project VA) / (Project Occupied Hrs) 604
(Project Occupied Hrs%) / (Project VA%) 605 to casily analyze the project cost,
resource use, and profitability. Project Occupied Hrs 601 is calculated by the
algorithm of production parameters. It shows the required machine utilization. It is
useful for the machine hour budgeting and also the cost computation base. (Project
Occupied Hrs) / (Total Project Hrs) 602 shows each project’s occupation percentage
of total project used capacity. A bigger ratio means a bigger resource usage by this
project. (Project VA}/ (Total Project VA) 603 is to show each project’s VA
(value-added) generation percentage of total project generated VA. A bigger ratio
means a bigger VA generated by this project. (Project VA) / (Project Occupied Hrs) )
604 shows the project machine hourly rate. It is an indicator to compare with the
machine hourly rate from the plant cost structure. The higher machine hourly rate of

this indicator means the loss from the plant cost structure and it needs to look into
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production, the ERP systemcan collect all the actual production paraneters
and the 17 actual cost structure fromthe operation. The COperation Actual
408 wil | be used to  update the Actual stage 406 by conbi ning the Forecast
dat a 402thessige apd BFﬂdﬂlﬁfé‘”tM fdhisipagjedfloopenar sroent Adreiatt Ae8pictitbs®) pr oduct i on

pararrete and % hgcture WI|% befactored into the future forecast
accor di n O}FBt{q% 6@ Sheyit edatsep! reapeaute loaNd HGHEORNEhvekeraccur at e

h t 403 and it d The Sys
(5P e LG S0 o 2 e oL e S
and budggid ﬁﬂo?&fclB&etoR‘g‘hfevbaQﬂe%ﬁgfﬁé)ﬁ$¥séﬁm sb Wbk 15&1@&@@%&?@’%; he basic

P&L reporting format in an e system summary of

the dat apGet beshin®ibd 5% A chils& ofanylNSerESRelet if of Revenue,
Mat er i aIaq Cost Val ue- added, O?ershegdango ' ﬁﬁ el he%?@gmmbor Cost and

Profits. Wth the uni que aI gorithmin the report, the system can get the
required materials, nmachine occupied hours, and required |abor hours for
budget i 1§73 ByTwsfoligwitgdw gomibhiswen he usddyinriapiensntink abembbdiaidny of fiee of t he
pl ant cost structure, the P& report can display the profitability by
part, anf?fé]oéct and by custoner. [072] FIG 6 shows the indicators from
the P& reporting in the system It consists of Project Occupied hrs 601
(Project Occupi ed Hrs) / (Total Project H's) 602 (Project VA / (Total

Pr oj ect r,Q V Proje u d Hs) 604 (Project

Cccupi ec‘gﬁ%]so "‘8? @%}5 %ﬂ%mﬂ)}:é%l? Q’Peﬁ)al yze the pr olFe‘ldl cost,
resource use, and profl tabl lity. Project Occupied H's 601 is cal cul ated by
the algorithm of production paranmeters. It shows the required nachi ne

utilizatppn. HSI-iS Yidaef WiolfiRk rriesimshi myfgﬁﬂ%&’%é}@) and al so the cost
(o}

conput ati on base. (Project Occupied Hrs 0oj eCt Hrs) 602 shows
each pr ¢Aesitdy ddedpaliOtier gesident age of tot aI proj ect used city. A

bi gger ratio nmeans a bigger resource usage by this project. (Project VA /
(Total Project VA) 603 is to show each project's VA

[076] Required Raw Material = (Produced volume) * (Shot weight) / (# of Cavity)
* (1- Allowed Reground Material Rate) Eq03

[077] Material Cost = (Required Raw Material) * (Unit Price) Eq04
[078] UP Factor = (Machine Output Hours) / (Machine Occupied Hours) ~ Eq05

[079] Required Machine Hours = (Produced volume) * (Cycle Time) / 3600 * (# of
Cavity) / (UP Factor) Eq06

[080] Machine Cost = (Required Machine Hours) * (Machine Hourly Rate) Eq07

[081] Required Labor Hours = (Required Machine Hours) * (Labor Per Machine)
Eq08

[082] Labor Cost = (Required Labor Hours) * (Labor Hourly Rate) Eq09

i9




(val ue- added) generation percentage of total project generated VA A bigger
rati o neans a bigger VA generated by this project. (Project VA) / (Project
Qccupi ed Hrs) 604 ows the ErOjeCt machi ne hourly rate. It is an

i ndi cat dP88b %@ﬁﬁh@e(ﬁﬂ@%V@Héw)né%ﬁhﬁépﬁ@ﬂrly rate fromthe pFait cost
structure. The higher machine hourly rate of this indicator neans the | oss
fromthe plant cost structure and it needs to look into 18 the price and
producti t hi f.or rovenent. (Project Qccupi Hrs% |/
(Projecﬁﬁ%égéﬁg65 Qﬁ%ﬁgu)hehﬂa??g(g$ﬂresource use for VA gené? lion.” The

hi gher ratio neans the project uses nore resources but generate |less VA
The ideal case for this ratiois close to "1" for a healthy project. Al

these aljoys qngﬁga19¢$Ajankkﬁﬁéqbs? }@gb@xﬁggnatlon of the rgph causes of
any discrepanci es in each project 073] The ftollowi ng al gorithns can be

used in inplenenting an enbodi nent of the i nvention: [074] Produced vol une
= (Sales volune) / (roll-up yield) EgO1 [075] Roll-up Yield = (Ml ding
Process [¥3@l d)hese {oBmuiag cRaiust thedolVowelnd inform{tAssenbly Yield) * (Qther Yield)
EqO02 [076] Required Raw Material = (Produced volune) * (Shot weight) / (#
of Cavity) (1- Allowed Reground Material Rate) EqO3 [077] Material Cost =
(Requi red Raw terlal) * (Unit Price) EqO4 [078] UP Factor = (Machine
Qut put Fbufsﬁa 6ﬁﬁ@ﬁ?ne Qccupi ed Hours) Eq05 [ 079] Required Machi ne Hours
= (Produced volune) * (Cycle Tinme) / 3600 * (# of Cavity) / (UP Factor)
Eq06 [080] Machine Cost = (Required Machine Hours) * (thhine Hourly Rate)

vachi ne) o8 | B3 Taper Lol o kbR AHEPREL BB p tbor our 1 y

Rate) EQO9 effect outcome, and thus can be used to indicate health of process.

e Spray Painting Yield. This can be statistically determined. Variations can

effect outcome, and thus can be used to indicate health of process.

e Assembly Yield. This can be statistically determined. Variations can effect

outcome, and thus can be used to indicate health of process.

¢ Other yield. This can be statistically determined. Variations can effect

outcome, and thus can be used to indicate health of process.
* Cavity Size. This is fixed for a product.
e Shot Weight. This is fixed for a cavity.
» Allowed reground Material Weight. Usually fixed.
e Unit Price (Raw Material). Fixed in batches.

¢ Machine Hourly Rate. Fixed.
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19 [083] Revenue = (Sales volune) * (Selling Price) Egl0 [084] NVA =

(Revenue) - (Material Cost) Egl |I [085] Profits = (NVA) - (Machine Cost) -
(Labor Cost) Eql2 [086] These formul ae can use the follow ng informtion:
Sal es Volume Mol ding Process Yield. This can be statistically determ ned.

Variations ¢ effect.. outcone, and.th can be used to indicate health of
process. Sp?(gvlffbilnﬁ‘?%ﬁbe%ﬁ‘étlc&?b?ﬁ §Ct8‘§ﬁy85m§?‘éac“i°§fg’i Rspl-Jowat er i ned.

Variations c f : , .thus can be used to indicate health of
process. Asgéejxr?t%%y‘ja@ﬁ{el?lg%%%@%ggﬁg “SHRETRITEEY 1 y deternined. Variations
can effect outcone, and thus can be used to indicate health of process.

O her yield. This can be statistically determ ned. Variations can effect

out conme, and [taBUsSp&Madiend T8E abiQal 196HGH Ifﬁlabﬁﬁle?rﬁygfar)pfrgﬁl?ﬁ? nomfAYi ty Size.
This is fixed for a product. Shot ight. This“is Tixe or a cavity.

Al l owed regr ouhd. Badees valatidéicghbe ubdsiualliyod pxRess revidai.t Price (Raw
Material). Fixed in batches. Machine Hourly Rate. Fixed. 20 Cycle Tine.
Fi xed, but can be affected by mai ntenance & break-down. Excess variation
can be used to trigger process review Labor per Mchine. The actual | abor
per machi n@ dabordeyrls Ram Fikednoni nal  val ue. Excess variation can be used
to trigger process review. Labor Hourly Rate. Fixed. Selling Price

* Selling Price

[087] Figure 19 is a flow diagram which illustrates the interrelation between the
various process parameters, indicators, and algorithms. The architecture of the layout
of Figure 4 can be used as the basis for the quotation, forecast and actuals, and for

cross-comparison analysis.

[088] At stage 1902, the number of items to be produced is determined. This is
done using Eq02 to calculate the Roll-up Yield as the product of the yields of the
individual processes. Eq01 then calculates the Volume to be Produced by dividing
the Sales Volume by the Roll-up Yield. From the Produced Volume calculation of
step 1902, the amount of material required is determined at step 1904, and the
machine hours are determined at step 1906, from which labor costs are derived at

step 1908.

[089] The Produced Volume from Eq01 (step 1902) is multiplied by the Shot
Weight and divided by product of the Cavity Size and (1 minus the Allowed
Reground Material Rate) to calculate the Required Raw Material in Eq03 at step

1904.

[090] At step 1910, the Material Cost is calculated using Eq04 as the product of the
Raw Material Required (Eq03) and the Unit Price for the Raw Material.
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[087] Figure 19 is a flow diagramwhich illustrates the interrelation
between the various process paraneters, indicators, and al gorithnms. The
architecture of the layout of Figure 4 can be used as the basis for the
guot ation, forecast and actuals, and for cross-conparison analysis. [088]

At st 1902, th it to b d d i t 1ned. This i
e T NER T e R L R AR P
f th i ndi vi.d . Q1 t | t t he, Vi to b

o o o H B PEaE R SRl e SR R o o0

Pr od L1 : i al ired
oo ST Sl TR A28 dimamutl sty or ol roa o

1906, fr, vy al i ; i di Pr oduced
Vol une f@%@%@? ‘%?‘?%S @%%?(?im%ﬂfﬁyﬁﬁ%?féﬁ%&?ﬁ‘ﬁ) it “"“5@?3 0 o e

by pr odugiesahe Fﬂ%ﬂu@&ifitﬁe}’CﬂiE}ENamﬁer(ahdrﬂmIJQ Raber AE4@)eThe Bege qund Materi al
Rate) to calculate the Required Raw Material in EqO3 at step 1904. [090]

At st ep id&&mihéreb Vatcbrihabrs@o shatersals abeity Aite derugdragrdsog@ddesiot the pr oduct of
the Raw Material Required (Eg03) and the Unit Price for the Raw Materi al .
21 [ 091 pprtiswlas repdin@@®p. t he machi ne hours required can be cal cul ated. The
UP Factor can be cal cul ated using EqO5 by dividing the Machi ne Qut put
Hours by Machine Gccupied Hours. Required Machine Hours are then

(econal Hndafep g by B bo- Lt B Eha R S hePeabedf Nnber and
the UP '%{%ﬁﬁﬁ’éd %gﬁg%?gﬁ&f@%a s}dTMEI@hmé ﬁ8g§§?‘%@ ned by such factors as

mat eri al's,” cav eratures nee or the particular nolding
step. [092] At step 1914, Machine Cost can be cal cul ated using EqQO7 as the
product of

[093] At step 1908, Required Labor Hours can be calculated using Eq08 as the

product of Reguired Machine Hours (Eq06) and Labor Per Machine.

[094] Step 1912 can be used to calculate Labor Cost using Eq09 as the product of
Required Labor Hours (Eq08) and Labor Hourly Rate.

[095] Atstep 1916, Revenue is calculated using Eq10 as the product of Sales

Volume (also used in Eq01) and Selling Price.

[096] At step 1918, NVA is calculated using Eq11 by subtracting Material Cost
(Eq04, step 1910) from Revenue (Eq10, 1916).

[097] At step 20, Profit is calculated using EqI2 by subtracting Machine Cost
(Eq07, step 1914) and Labor Cost (Eq09, step 1912) from NVA (Eql 1, step 1918).

[098] A number of process control and management functions can also be
integrated into the system, as illustrated at 1922 to 1932 in Figure 19. These control
points can be based on a comparison of actual performance against predicted

performance.
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Requi red Machi ne Hours (EqO6) and Machine Hourly Rate. [093] At step 1908,

Requi red Labor Hours can be cal cul ated using EqO8 as the product of

Requi red Machi ne Hours (EqO06) and Labor Per Machine. [094] Step 1912 can be

used to cal cul ate Labor Cost using EqO9 as the product of Required Labor
1916, Revenue is

E'zgizl %TF[Q%) KRS, 45 e rataen boe qo@skﬁﬁmuw.b@@s@ggag: n Eq)
S P, 1918 E

ubt r aceg P EFn A A p Gk He T S B e e LEE*%@ 9191?

097] A Va
e L B N R S N
step 19151% thai 8Lt bYURLRE MBI RBH%%eRiOBM &n me@a@agﬁimhoﬁ HPCt ions can

also be integrated into the system as illustrated at 1922 to 1932 in

Fi gure LSroflbeseitle tietprédess, Ral il Goet an iR sthasiod a0t thecongRAEd, $0er@fl act ual
performance agai nst predicted performance. 22 [099] At step 1922, the

mat er i alqueldtytor camtaingnation] proced tanmpaatosn progussrignd aguprdut fasty, eta. pr oducti on
run. At a point in tinme, the nunber of parts produced and the nunber of
parts within specification can be determned. If the parts within
speC|f|cat|on are_| ess than that predl cted by the nomnal Roll-up Yield,

this canl 0] J5gep AX2GRdials tat rsighige cogls @ieo%Ffﬁ?ﬁ thag hUC%a@éﬂdp%%r@é@r and

Lon oo i pRRbL @5&%%&%3?%?@@%’%@&% PRl 3%%%@ bt e,
01001 bn.he b0 LOALE L5 LAk ARGNLASI GRS e Rt ben budget ed.

or greater ropor er of parts

produceghe hh& dodGlah gomlt m fiME AL NFatBRGHA BEISASE FacbRD Hﬁﬁlehaﬁgﬁﬁog at ed.
Simlarly, if step 1924 indicates that the |abor costs at a point in tine

are greabes cahaaibueggeteld, factors influencing | abor

[0101] Again, at step 1932, if the production falls behind schedule, this can trigger

an investigation.

[0102] These analysis points facilitate early intervention where the process begins to

run out of specification.

[0103] The information concerning the process is collated from all stages of the
process at 1940 in the report, as indicated by the single line arrows. An analysis
stage 1942 and an action stage 1944 are implemented to detect and adjust out-of

—specification performance.

[0104] Figures 17A & 17B form an interaction chart illustrating the sequence of
operations according to an embodiment of the invention. The chart has an upper row
of modules DATA (INPUT), MD (MASTER DATA), PT (PROJECT MASTER
DATA), SLS (SALES INFO), MAT (MATERIAL INFO), ENG (ENGINEERING
INFO), COST (COST STRUCTURE), RPT (REPORT), ANALYS (ANALYSIS),

which are the SOURCES of interactions with the correspondingly named modules
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hours can be investigated. [0101] Again, at step 1932, if the production
falls behind schedule, this can trigger an investigation. [0102] These
anal ysi s p%i nts facilitate early intervention where the process begins to

run out Brthepthandclyen (SINSosThersrd! atihe pieesobAn SeinEer Aisngce Rad Br ocess i s
Il ated.f 1. st f th at 1940 in th t,.
ol e L ARG M RS B ST, o
; 1 . ; ! ' - ot an.
cer for e Aty RO RA G970 YREGUPRE Bee) oOHb 1RbragiBBhG, ¢ o2 O

illustrating the sequence of operations according to an enbodi nent of the
i nvention. The chart has an upper row of nodul es DATA (I NPUT), MD ( MASTER

DATA) , R ¢ARMEGY, MASIERIatDAIAS frowlth B 1aDe@risuMAT7H I NFO) ,
ENG %EN@] NGI?ERI NGCE;I NFO) , (%tOST%(AécogT ts%é URE), RPT ( RIEE%)T@IEKQLALYS

( ANAL YSIii8) mastahdati MiD €T lseh SQUIRCIS rofstérniaer, potjéod Amstst tiiat fetegiol r espondi ngly
named nodul es 23 on the |eft hand colum (SINKS). The cell at the

i nt er secndstay detst wert trectergumaséer alath lurlyilaftorirates, wdé ouny oranlEine cteconcer ni ng
the interaction between the source and the sink. The arrows nunbered 1701
to 1711 sehtestat thesta®quence of the interactions. [0105] Initially, at
1700, data 1 to 6 fromthe sequence table (Figure 17B) is input to the
master data MD. Thus the customer naster data, project naster data,

mat eri al st.er : [ ter hour | v .1 abpr rates, and
hour | y O rjlﬂEet 1r7g? &r%jegfgﬁée%t%e?gg}ogq Ejte% u%chgggg[lﬁi%%ﬁeﬁﬁ?m?}%E{F‘ proj ect
data 7 to 11 fromthe Sequence Table is entered into the PT. [0107] At

1702, engineering data 12 to 15 is entered into ENG [0108] At 1703, MD
provi desoiuggrd iy 7oabeisifcaties dde.1 2and s hoeibyd e NG rates 17 to

[0108] At 1703, MD provides hourly labor rates 16, and hourly machine rates 17 to
COSTS.

[0109] At 1704, ENG supplies labor hours 18 and machine hours 19 to COSTS.
[0110} At 1705, sales volume 20 and sales price 21 are supplied to SLS.

[0111] At 1706, the BOM 22 is provided to MAT.

[0112] At 1707, MD provides material price 23 to MAT.

[G113] At 1708, ENG provides yield rate 12 and material usage to MAT.
[0114] At 1709, SLS provides sales value 24 to RPT.

[0115] At 1710, MAT provides matertal cost 25 to RPT.

[0116] At 1711, COST provides labor cost 26 and machine cost 27 to RPT.
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COSTS. [0109] At 1704, ENG supplies | abor hours 18 and machi ne hours 19 to
COSTS. [0110] At 1705, sales volune 20 and sales price 21 are supplied to
SLS. [0111] At 1706, the BOM 22 is provided to MAT. [0112] At 1707, MD
provi des nmaterial price 23 to MAT. [0113] At 1708, ENG provides yield rate
12 and terd Jo 14]. At, 1709, SLS provides.sal es value 24
to RPT. ”[[%6 ﬁ@g&%‘%ﬁ %b'{hg ﬁ%%l%‘%agbg é"eg’l‘?f‘a%"re?gfrlq%e&éf ”gtsa“t%‘d NPY116] At
1711, ORI 1ps1pvhO@s tkéﬂﬂ{or%ﬂsﬁ pg[@ offid cgﬁl%nné‘en(éﬁﬁ Emg\ZleEige Rl ficpt [0117]

Ref erence in the specification'to prior art Techniques ts no? an adm ssi on
by the applicant that that prior art is part of the common general

know edge in the field. [0118] The use of the words "conprising",

" consi st[0nt8]oTheand of ktrd Wauds termpridne’, t @nsREng bielmtPadaasmhNgk Usi ve rat her

t han exclusive, unless the exclusive interpretation is expressly stated or
cl ear | y bempidersthod[2 1iddgsi¥thialter thae cdxniveint) wheshdise bebriddsetprbadon t h
reference to sFecific enbodi ments of features and functions, the invention
can subdf §¥PrEsshiotisted or elepdby Haplicdns of such el ements within the spirit of
this disclosure. 25 Clains: 1. A nethod of estimating, nanaging,
forecasting or controlling a process including one or nore operations

ca o 5 2 ad | .
sof twar O RABlle IR or @il R SGHIST PR enesdhresaie a pi ural ity of
subor di Rate Rl @ﬁﬁeat‘ﬁﬁ%@ngmgr’%i%n%,hﬁé#n g%tg%lu c%grsﬁgﬁ&glq di;ng data, or

correspondi ng software, or both; e Su nat'e nodul’és being |inked by
i dent i f icembirRAohN$BREleTtnts within the spirit of this disclosure.
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t he met hod including the steps of: cal culating an output quantity;

cal cul ating revenue using a revenue fornula; calculating the anmount of
material required; calculating a cost of material using a material cost
formul a; Cldaiscul ati ng an NVA using an NVA fornul a; determ ning the machi nes
required; calculating machi ne hours required; cal culating machi ne cost
using a machine cost formula; calculating | abor hours required,
calculating a | abor cost using a | abor cost fornula; calculating profit

usi ng a pr oft tMEGPAUPT estifRaing, nmapsgingraiospqagling §st cabioNiga 4 HIQEWAT = MAT

USED* UNI T LCE): the revenue fornula is (REV. =SALES* SALES PRI : the NVA
formul a }%ﬁﬁr\ﬂ%& 1O GRERPTC OBRARTYS FPRE A ORP ﬂ%&%%’tnpﬁgk%f upga @aﬁwf%@_ M C

HRS*M C lcgm%-gﬁgfa s{oﬂw{agg?ﬂscﬁ?%?ﬂ%ﬁg& Jula is ($LAB = LAB HRS*LAB HRLY

RATE) ; the profi ornula’ "NVA - $MC -$LAB). 2. A nethod as
claimed in Elrﬁés@rldalté"'*?':%cﬁ'lé’ ah(ltﬂea SHRARH Tl B oI GRodultls! WaG: lmo%lui%art

I nformation Module linking all nmaster” transaction data; a Sales Information

Modul e | neluddign@ricspcHdinanizes, we diaéoRting esBwiis] ibosal es  vol une and sal es
price; 26 a Material Information dul e conprising nmaterial price to obtain
mat eri al  cibstspbordinate modules being linked by identification information;
the method including the steps of:-
calculating an output quantity;
calculating revenue using a revenue formula;
calculating the amount of material required;
calculating a cost of material using a material cost formula;
calculating an NVA using an NVA formula;
determining the machines required;
calculating machine hours required;
calculating machine cost using a machine cost formula;
calculating labor hours required;
calculating a labor cost using a labor cost formula;
calculating profit using a profit formula; wherein:
the material cost formula is (SMAT = MAT USED*UNIT PRICE);
the revenue formula is (REV = SALES*SALES PRICE);
the NVA formula is (NVA = REV - SMAT);
the machine cost formula is ($M/C = M/C HRS*M/C HRLY RATE);
the labor cost formula is (SLAB = LAB HRS*LLAB HRLY RATE);

the profit formula is (PROFIT = NVA - SMC -§LAB).

2. A method as claimed in claim 1, wherein the subordinate modules include:
a Part Information Module linking all master transaction data;
a Sales Information Module including first intermediate process using sales

volume and sales price;
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an Engineering Informati on Modul e conprising of production yield rate,

mat eri al usage, the | abor usage and nachi ne usage for fornulating the
conputation of required nmaterials, required | abor and required nmachi nes; a
Cost St ruct ar BlahvalTefocangpon 3doiyle comptisihg anatofiall glxer toc obthinbyhaedhiati ni ng t he
| abor hourly rate and nultiplying it with required | abor and conputation of
pl ant o¥e#thead cost by obtaining machine hourly rate and nultiplying it
with required _machi ne hours; a Reporting Mdule generating the required
managenment @BpbRrEiEeerngd lafrmagiiany Meduls demprisingy iofi prgdvatienc sickt tefe. each

roject to, detect proj.ect roblens., 3. Anmethqod as clajmed in ¢claim1l or
gla{n12,nWng d?Wﬁfpﬁgagﬁgﬁgg%?mfgﬁﬁwygPﬁﬁﬁﬂ%égﬁFﬁﬁﬁggth?cﬁ@ﬂﬁéPWhg act ua
i th ed araneter,s to identif
ot ot - s DERATREE TRl o SRl 0P g AL AIPRE oes? LG e ai m s, wherein

the step of i I r3. 255l ve
estinatgd vgﬁggggﬁggggﬂggg@gE%?@g%%gf%hﬂhﬂﬁOH%?k%%rg&&%?R%Bg&gﬁgh%Dnitoring

he™ process paraneters;

act ual vadbéeholh@y reRend miBipHsifs ACRRE rkq\didahkpsSaROa Mt eor pRAF espondi ng
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3. A method as claimed in claim 1 or claim 2, including the steps of:
analysing the process by comparing actual process parameters with calculated

parameters to identify out-of-specification results.

4. A method as claimed in claim 3, wherein the step of analysing includes
determining one or more progressive estimated values for one or more of the
process parameters; and
monitoring actual values for one or more process indicators against the

corresponding estimated value of the corresponding process indicators.

5. A method as claimed in claim 4, wherein the monitored parameters are selected
from project occupied hours, project VA, labor hours, labor cost, machine hours,

machine cost, material use, material cost, NVA, profit.
6. A method as claimed in any one of claims 3 to claim 5, including the step of

using the results of the analysis to indicate whether one or more of the process

operations requires adjustment.
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including the steps of. specifying the process; collating the process

i nputs information and paraneters; calculating the amount of materi al
required; calculating material cost using a nmaterial cost formula;

cal cul ati ng machi ne hours; cal cul ati ng machi ne cost using a nachi ne cost
formula; calculating |abor hours; calculating | abor cost using a | abor

cost fornula; calculating NVA using an NVA fornula; calculating profit
using a profit formula; wherein: the material cost fornmula is ($MAT = NMAT
USED* UNI T- PRI exsthod (e eiimatingy ipraeing, (fRkgsastingegr -copiplhipg & narogesshi ne cost
formul a is_&éﬁ&é&z M C.HRS*M C HRLY RATE); the |abor cost formula is ($LAB
= LAB HR VIBAPE): the profit fornula is (PROFIT = NVA - $MC

-$LAB). 8. gﬁ% imed in claim?7, including anal ysing one or nore
of the cal@% a g%qvg‘ﬁgéﬁfor NVA, profit, labor hours, |abor cost, nmachine

oUT S, MBCHLyinGOR proBBL il nkiS Ao NBAEHirihokst . agai nst estimat ed

val ues, and determmning if "any of t cul ated val ues are out - of

speci fi cati edlculaih s iaR@ubhef hasidltr&qefedt he analysis to identify whether a
correspondi ng section of the process needs to be adjusted. 9. A process

managenent salsileing mhieripr @sessngrawiategiaberat tormiodte; e oper ati onal st ages
havi ng one or nore inputs and one or nore outputs for producing a product,
t he system F#edlgigngigactanaketsr Data Modul e generating a plurality of master

transaction data;, a Part Information Mddule |linking all master transaction
dat a: calculating machine cost using a machine cost formula;

calculating labor hours;

calculating labor cost using a labor cost formula;

calculating NV A using an NVA formula;

calculating profit using a profit formula; wherein:
the material cost formula is (SMAT = MAT USED*UNIT PRICE);
the NVA formula is (NVA = REV - $MAT);
the machine cost formula is ($M/C = M/C HRS*M/C HRLY RATE);
the labor cost formula is (SLAB = LAB HRS*LAB HRLY RATE);
the profit formula is (PROFIT = NVA - $MC -$LAB).

8. A method as claimed in claim 7, including analysing one or more of the
calculated values for NV A, profit, labor hours, labor cost, machine hours, machine
cost, material used, material cost, against estimated values, and determining if any of
the calculated values are out-of specification, and using the results of the analysis to

identify whether a corresponding section of the process needs to be adjusted.

9. A process management system, the process having one or more operational
stages having one or more inputs and one or more outputs for producing a product,
the system including:

a Master Data Module generating a plurality of master transaction data;

a Part Information Module linking all master transaction data;
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28 a Sal es Informati on Modul e generating an internedi ate process using
sales volune and sales price; a Material Information Mdule conprising
material price to obtain material cost; an Engineering Information Mdule
conpri si ng ofSgesothfotmaivny Velddler atieratingate intetmelatgeprotdde dsalposalessage and
machi ne usage for formulating the conputation of required materials,

requi r ed vPlabwrandsnlgs peegii red nmachines; a Cost Structure Mdul e conpri sing
conput ati on of |abor cost by obtaining the |[|abor hourly rate and

mul ti pl yi ng?ilYiatgriph InfeumatioadMogdBier soraprésieg mslertd insivedp ¢itaint masdial head cost
by obtaini ng machi ne hourly rate and nultiplying it wth required nachine
hours; a®®&porting Mdul e generating the required nanagenent reports; and
an Anal ysi s - rovi gi i ndi r of each oject ..to detect. project
probl ens. 16&%@%@6%%@%@3}@? eMOgltélgeorc P]HSSIF 6 5{ aﬂm Uém\(/)\%e)f“gfdﬁ %e Mast er
Dat a !\mdﬁla?eﬂapﬁfﬂg'é,' BEIatRr MR QL alRd ﬁgagg%lafonﬂﬁﬁhﬁ%rthéﬁ@(ﬁﬁﬁta fa,
material master data, price information, cost structuUre nmaster data of

| abor houf defuiiét @armidlsRgHir el abod ahy ré’(%@ﬁr@d matflined) managenment system
according to claim9 wherein the Part Information Module conprises of
custoner, pa@loschtructursthdodrle panprisingoenpadon nf Bboatosubedbpatihg theunber ,

part description, and part's parents finished goods information. 12. A
managenelbosheurbiraae sot aiulgplymecit aiith Sqwinedt bibarst 4ned eahpgationl efelantul ti pli es
the sales price in the Sales Information Modul e to obtain sal es revenue.

13. A maP%gRTENtoss P¥ 1 ARTBEEONATIHES NEVRY &3tha0dyHelighing HeWithdPdWisr in the
Anal ysi s dul g conprises of project profitability by NVA vi ewpoi nt;

resour ce™?5ERUPA F'on percentage and resource occupation vs. NVA generation

ratio. a Reporting Module generating the required management reports; and

an Analysis Module providing indicator of each project to detect project

problems.

10. A management system according to claim 9 wherein the Master Data Module
comprises of customer master data, project master data, material master data, price

information, cost structure master data of labor hourly rate and machine hourly rate.

11. A management system according to claim 9 wherein the Part Information
Module comprises of customer, project, customer part number and internal used part

number, part description, and part’s parents finished goods information.

12. A management system according to claim 9 wherein the sales volume

multiplies the sales price in the Sales Information Module to obtain sales revenue.

13. A management system according to claim 9 wherein the indicator in the
Analysis Module comprises of project profitability by NVA viewpoint; resource

occupation percentage and resource occupation vs. NVA generation ratio,

14. A production management arrangement including a factory having one or more
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14. A production managenent arrangenent including a factory having one or
nore 29 nmachines, and machi ne nonitoring neans connected to a process
managenent systemas clained in claim9, whereby actual process indicators
are conpanatings,t hnd ewgpboteethopitades sndansli cwatatsl t@Q process management

system as claimed in claim 9, whereby actual process indicators are compared with

expected process indicators.
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