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 be described in the context of a P& forecast and budgeting

system and a mejhpROESHVEA A GEMENINS ¥RTENG NI MEPHOD produce optim zed
estimates of P& situations and process managenent and control indicators.

Background of the Invention [002] Recently, the P& nmanagenent and revi ew
has beconme a nechanismfor executives to nonitor and follow up the

busi nes ¥idgef #h¢ mventieresul t s versus the AOP (Annual Cperation Pl an) and
budgeting execution. Therefore, a highly effective P& nt System
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figures [ f SreNeddf s &@ﬁn@&ggﬁ@cy of figures
and theF?ﬂ?ﬁg%nggFgagaﬂn?g%g%kﬁﬁgnggﬁﬁ% g mhennthe sales figures are

increasing, the requirenents for materials, |abor and machinery, and the
fi xed cost and variable costs may change. [005] In the above descri bed
convent iBaehgrouidnafdhe diventionnp sum consol i dated figures will be provided,
but there are no detailed scientific measurenents, rules, paranmeters and
cal cul alp@2]alReseittshthe Ri%btanegementhod svaew banbrsoaiciaghedhenigenier at e an
effective P& forecast and budgetl [ 006] Therefore, the ata
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resources
management information for critical decision and business management.

[003] In conventional P&L management, the P&L reporting format is mainly based
on the Finance P&L chart of account structure. Basically, the P&L 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




and fully utilize a flexible resource allocation to achieve |ean
managenent. Sunmary of the Invention [007] The present invention ains at
solving one or nore of the above described problens. The invention can

provi de canMaRiafs el nyside mans abRitb peedi@rnhergiirst oporstichelies@iredsy real i zi ng
a business forecast and budgeting sinulation. The system can be in the

f or m of aad Rily Miivagelexibic Systemallp@OBh tT hehigredsenimanagemeni.on provi des a
process analysis and control tool which collates prinmary process data from
a plurality of sources, such as databases and know edge nmanagenent

systens, relating to an gperation, such as a manufacturing operation, and
pr ocessSummary,of theldpveption ¢ o deri ve secondary data indicative of

nmeasur e s . of the operation. The.secondary data, is. used t nal yse the
oper at i gﬁ&}] tﬁ‘eﬁﬁsﬁ% v {O@@ﬁ]&aoﬁ‘fowlﬂ%og%grrép{eoo ,h%gbcfvg%llesr%l?)(%@e t he

operati l. i ] I 1894 qbormats can
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uni que ahgQEdEE, reflidifSa biskesh #5ra8mBt MBbudoBdf sifeiodi T §yatean enbodi nent
of the invention, one purpose of present invention can be attained by

provi di Rgn 8 Pt OREG:Sn VN RgEeRhadfkhefydtaal udi ng: (1) sal es revenue, net
val ue-added (NVA) and profit forecast; (2) cost structure sinmulation; (3)
mat erial, |abor and nachi ne budgeting by using specific algorithns and
paraneters; (4) analysis by dedicated process indicators for identifying
busi nes400%r erent inmentingso e Prreesanalysis apd gppirgd topd dddchc an i ndi cat e
the profit and .| oss by nuf actured part., b roductj on process, by
proj ect qohatg%glﬂmﬁ{yapfpges;p aigfrpry épf"}@%ﬁé’tﬁ ﬁ‘?‘é%‘fslu E‘?‘i%gastﬁléjf?gﬁsr‘?gtaﬂ by conparing
and anal,yzi roduction process,..cust [ [ t matrix
and din&%?“%%§gnfmfgﬁﬁ?nﬁﬁﬁgf&ﬁéﬁ%@%ﬁﬁ%& Vs ghﬁ%ﬁ%%é?%ﬁghkhghﬁﬂvention can
i ncl ude o&a@l%tion, and processes the primary data to derive secondary data indicative of

measurements of the operation. The sccondary 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 loss 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.




foll ow ng major functional nodules: (1) Master Data Moddule (2) Part
Information Mdule (3) Sales Information Mddule (4) Material |Information
Modul e (5) Engineering Information Mddule (6) Cost Structure Mdule (7)
Reporting Module (8) Analysis Mdule. Using the above structured system
nodul es, the P& Managenment System can generate business information for
proj ect [QLiddt & P& Madageaient Sysemsmbodying theviamentivarcan fiecledathal busi ness P&L

is produced by the Accounting nodul e of the Enterprise Resource Pl anning
(ERP) s JShHbemaon AHporahmopies tht Miester Path MERts D) ok InFaBaIPs can be

factoreq, .into systens.to, si,ml he ure. P recast nore closely
to the g/c[?(ﬁg‘? @%&Fﬁ?‘?fﬁ’ﬁ'ﬁ“{%@‘%ﬂﬁ’t ﬁ%@eﬂé‘bmﬂﬁ’%ﬁ%ﬁi‘ﬁeg nfiguration and
mechani - 1 I espective
rechen! ka2 N AR PRMLER, (igols 3yA0R DsRRLHIELEES Ghabitfey oopect
modul es Aﬁ?ﬂ&si&sﬁo&ﬁl@ g&aHE 11 BRvE biaierhel shdien nfd dMibsath PR IOMpagMdAL i on. By
conpari ng dand anal yzing the causes and effects of those paraneters, the
syst em GyhteftdaaGlenBaiteNeanidfGtRaos forgRgeat juatmtizanad e nforedast; t ake qui ck
and appropriate actions to resolve problem or make inprovenent. [014] The
pr esent andentvioen the ectiaddsismetsdit L ioprdnagdythe Aztowmiag sumhlast thel di ng,
spray painting and assenbly production process through proper quotation

si mul at iBaerpriss %?SQWCFMIT@&P@)@M@@@n’é‘ﬁéf;ﬂpaﬁ@ﬁma@eﬁ@ﬁ geastctyad ef fecti vel y
budget nmaterial s

, Jlabors and chines; intelljgent an sisto
pr oduct ek gﬁsvlﬁw%a}gﬁgmﬁlég@ tg%@f%?‘%ﬁ?.smﬁﬁ? M%‘HP%‘?%%‘%@ PGS i n prepari ng
a quote _can jnclude infornati.on such as: the size of the nold, the shot
meight,nrﬁgckﬁgﬁﬁ?gﬁEﬁﬁglmﬁgg?n'nachine hours, the cycle time for each
machi ne, the |abor for each machi ne, the process sequence,

[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,




3 downtine and mai nt enance cycles for each machine, material unit cost,
machi ne hourly rate, |labor hourly rate, sales volune, individual process
yields, overall process yield, selling price. [015] The machi ne | ayout
and i nt eloeatineciidigainenyeyeysiciiyaciatacishabl e, and this is also optim zed
as part of the machine requirements and nmachi ne hours analysis. [016]
Accordingﬁmmﬂamﬁenﬂodinent of the invention, there is provided a nethod of
estimating nana%lng, forecasting or controlllng a process including one or
nor e oﬁ@#ﬁﬂl tlydddi ring one or nore inputs to produce a specified

outcone1 aﬂ software architecture including: a nmaster data nodul e and
a pIuraIﬂFVhB ¥Hﬁ8rd|nate modul es, each nmodul e including correspondi ng
dat a, or.. rpppondlng software, or both; the subordinate nodul es being

| i nked by P dentiTi cati on information; the nethod including the steps of:
calculagmﬂgﬂgg LRV ntity; calculating revenue using a revenue
formula; calculatin ¢ anount of material required; calculating a cost

of natemw@buﬁﬁba@sgumﬁterlaI cost formula; calculating an NVA using an NVA
formul a; deternlnlng t he machi nes required; calculating machi ne hours
requi r edglling 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;

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;




cal cul ati ng machi ne cost using a machine cost fornula; calculating |abor
hours required; calculating a | abor cost using a | abor cost fornmula; 4 !l&
calculating profit using a profit forrmula. [017] The subordi nate nodul es
can i ncloattalating Pesfit usitfear prafit fommivizdul e 1i nking all master transaction dat a;
a Sales Information Module including first internediate process using sal es
volunme and sales price; a Material Infornmation Mdule conprising materi al
price to obtain material cost; an Engineering Information Mdul e

conpr i silRy lofThsrsyberdinagnmgiidegicandneludgrat eri al  usage, the |abor usage and
machi ne age for fo t]. t conputation of required materials,

r equi red‘uIF 0%°?%“?%@%%H§H@§t@5%§?o@%%ct ure Mdul e conpri sing
conput at igon of .l abor st by ohtaining the.labor hourly,rate and
i c1 pi ot e TpraRon SEEh IR et s S iV BB head  cost
by obt ai glRg0BGHM-ne hourly rate and nultiplying it with required nmachine
hours; a Reporting Mddul e generating the required managenent reports; and

an Anal y\steNROME atioN MidiGe édmdl OmartiaBRide td bBfagfiatetiab@)sgCt proj ect
problens. [018] The nethod can include the steps of: analysing the process

by conpanibigimetinglnfprmoaeasVipailagemerisnybf frodattiun delddatepan@at ers to
identify out-of-specification results. [019] The step of anal ysing can

i ncl ude udagee thei labargisagesandrmanbine ysagefos Seinvdatingsghé pempetatient oes for one or
nore of the process paraneters; and nonitorjng actual values for one or
more pr depdedimaierals gpquireddaking and Fravired mraslizehidi ng esti mated val ue of the

COrTesPOEsst guggtglgeeﬁ%dtiﬂg %Bﬁl%h(s)ﬂlé 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.




[ 020] The nonitored paraneters can be selected fromlabor hours, |abor
cost, machine hours, machine cost, material use, material cost, NVA
profit. [021] The nethod can include the step of using the results of the
analysis to indicate whether one or nore of the process operations
requires adjustrment. 5 [022] The material cost forrmula is ($SMAT = MATERI AL
USED* UNI[P2PRI TBE) materitlegost HivaTaiis (AT MATRIAL TREDFEMHURRIGN)Mul a is
(REVENUE = SALES*SALES PRICE). The NVA formula is NVA = REVENUE - $MAT.

- The macHkhse SEEST ismatgtinleopts Thgkpvenee frmulRs{REVENRE~RATE), where $MCis

e ST M R R Ty
023] The, Lk j . ' [ ' i ng,
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the proGasdind@sl. dhb 'i‘é?)o%?@st l%‘ﬁﬁﬁéi% (SRR S Lié\'ﬁ HR??HA‘B“HR@Q’ R@‘[@?f,‘;t ers;

cal cul at1 ng the anoun material required; ca ating materfial cost;

cal cul atyige FBAMB i8 gabde Ubsk; Theb@bftHodnuRds (BROFIE=0084A - $M@L$IAB).I ng | abor
hours; calculating |abor cost; calculating NVA, calculating profit.

[ 024] The net 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[0Z%ledlhe inuendion dhrtlesy providessd method of estamatio gymbnaing, dewgcabéingr mi ni ng i f
any of the calculated values are out-qf specification, and using the

resul t s WropEdlias apyegess, itslydiamthersieps 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;

calculating 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 outputs for producing a product, the system including:

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



whet her a correspondi ng section of the process needs to be adjusted. [025]
In a further enbodi nent, the invention provides a process nmanagenent
system the process having one or nore operational stages having one or
mor e i npukst Indithatiog Meduldlieking b uisstel annqaencluditing a product, the system
including: a Master Data Mdul e generating a plurality of nmaster

t r ansacta Satesdafamation Mddmid gdnafatingan igermidsiiatt erdcesskising sales virhsnesr
transaction data; a Sales Information Mddul e generating an internediate
process aidisplgs 88¢f®s vol ume and sales price; a Material Information Mdul e

conpri si material pri obtain material .cost; .an Engjneering

| nf or nata‘ir}‘%ﬁteﬂﬁ WE‘HB&‘E@*“E@“B@%‘%%EW Hisedp bR ’élf‘%ﬁ’gtg?s al  usage,

t he | abar Asage .an chi ne U e for. forpul ating t. tj on of

requi rec?nr%tgg%egfl%?nfg%ﬁ%}o 3%“5@%8?‘%1?%%18%9 I[JOI% (ét%fgl n)té‘télﬁir%%g?l ng% st Structure
Modul e hsd g%.gg]ﬂt' : | Wall | abor hourly
rate an %%@&?@?trﬁ% t V\Adtl rng%ﬁsiagée)gﬁl a orlg%ntgpgglhngﬁ@g?li{gﬁ of pl ant

over headeGasdd iMe@dlt, abqiind 1FRGDhRErdiaited dhatldhes;and mul tiplying it with
requi red "machine hoursS; a Reporting Mddul e generating the required
managenantost Spatiuse Maddleapbmpnaing cospiadoh ef pibow tadt g obtadhicathedatet each
project to detect project problens. 5026] The Master Data Mdul e can

i ncl ude houdy oate andresitéinl yingttayitbresjuired labasst and codwutationef elinhl naster dat a,
price information, cost structure master data of |abor, hourly rate and
machi ne oYethepd cosh by objagrng mpginpaewrly e rrhmrkRhipetivgthsAuIst | ude

cust oner, q%ro' ect, custoner part nunber and internal used part nunber,
part dedBdRSRONS and part's parents finished goods information. [028] The

sal es V(%ll ﬁ%ﬁ){t‘éﬁ?ﬁ]ﬁdhﬁf@gﬁ%}%\g%ﬁ%j%@ rgcﬂﬁreﬁ%ﬁﬁg%éﬁq‘eﬁd}té gk?d Sal es Information

Modul e to Sal'e
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



[029] The indicator in the Analysis Mdul e can include project
profitability by NVA viewpoint; resource occupation percentage and
resource occupation vs. NVA generation ratio. [030] The invention also

pr ovi degprocessnahagemeamanagenericrathegngenehivingchaxsh mere@pefationalr y havi ng one
or nore machi nes, and machi ne nonitoring neans connected to a 7 process
managenstiges hatiegpnapremeretihputp pid essoraeiengtprefos provocmgepeedudt.onal st ages
havi ng one or nore jnputs and one or nore outputs for producing a product,
the systBaSysEEn ludife:a Master Data Mbdul e generating a plurality of master

transactign .d c..a Part Informati dule linking .,all master transaction
data; a P%?%%F‘MW? g ’&‘@Iagﬁbr@ﬁg’r e ARPHgR 983 at e process usi ng

I I . elH i |5 ti Modul i Si
ool oo, VIR SRR B MBSEF BlegbRLPEIRL LoD Wb e comrising

conpri SigngQf infirRAHEA M %Sgraﬁﬁé Gn ifBnRdiAe prod€RGRingliRs hoRAe Usage and

machi ne usage for fornulati the“conmputation of required nmaterials,

requi r ednlakles prignd required nachines; a Cost Structure Mdul e conprising
conput ati on of |abor cost by obtaining the |abor hourly rate and

mul ti pl yiMatetial ifdrimation Moduik ¢oalneissngundteciahpridead obtairofmatetiaindost;over head cost
by obtaining machine hourly rate and nultiplying it with required machine
hour s; anRmgoreefing INbaudtengddndute comyrising of prpdietann yieldagermateripkeports; and
an Anal ysis NModul e providing. indicatgor of each gr oj ect to detect project

pr obl ensisags,Hisrlatgy vssgeand machinesisaghinr faHlating tae epHPERN Wi t h expect ed
D ocess LORIALS s AL 07 UG B PESS BRi ! 23 o1, e bt s o Lhe
tasks Wial éos'tl §&ﬁéﬂ1¥e m}{ﬁe %&ESEI‘EE tcoﬁﬁ}ﬂﬁl!aﬁoﬁ EPEEOI’ 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 queved 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.




so slower machines can be duplicated, or the faster nachines can conplete
their production run, and their outputs can be queued for the slower

machi nes, where the slower machines are at the output end, and the faster
machi nesBeitEDtdreiptionaiflthbDeawingsbe assigned to ot her tasks while the sl ower
machi nes conplete the initial production run. Simlarly, where the slower
machi ned033k HG. tlisbowa pretsysten vhctidnal podules snd ttheorraatedsituchiret he sl ower
machi nes can_be stockpiled until there are sufficient to justify the use
of the fassp@ingigdhs pesent §1VBpliet Description of the Drawings [033] FIG 1
shows the system functional nodules and its correlated structure according
to the present invention. [034] FIG 2 shows the data collection flow and
data str r 3 cture overview and its
dat a typ[gg%folﬁn(}r'gggg‘]gf ﬁl\?e% atas‘fogl%gﬁ%ﬁ%(ﬁ% éa@ ititggl,rﬁ%%%écast P& and actual P&L.
[036] FIG 4 shows the information flow which converts from quotation stage
to forecast stage, and then factors in the actual P& from ERP systemto
reflect [Ob§] FIC. gahowt 8@eysEs dhubtifCof@viewamt isidatd @pé B0m k§délivd! G 5
shows the basic P& reporting format in the system [038] FIG 6 shows the
i ndi cat ctagefof qnotatien, Pétecase P&t amlpctunl PRA..system [039] Figure 7
illustrates typical functional blocks found in a conputer. [040] Figure 8
illustrates a conputer network. [041] Figure 9 illustrates a nmaster data
nodul e ted for use_ in an enbodi nent of the_ invention. [042] Figure 10
i || ust rigg@ gFfﬁaf‘tsh?W BredBorBAtioR Y SV e RS BPmyErtatiensec &rbodi ment  of

0 ! TSRk B S PR Ra R} G L g o0

actual stage and future forecast simulation.

[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




[044] Figure 12 illustrates a material information nodul e adapted for use
in an 9 enbodinment of the invention. [045] Figure 13 illustrates an

engi neering nodul e adapted for use in an enbodi nent of the invention.

[ 046] Fiemtbodintehtiolf kheshvaites. a cost structure nodul e adapted for use in an
enbodi mrent of the invention. [047] Figure 15 illustrates a reporting nodul e
adapted for use in an enbodi nent of the invention. [048] Figure 16
illustrates an analysis nodul e adapted for use in an enbodi ment of the

i nvent i ¢R4S]] dagyre i gllpsbigtes an epginggineonadun adsnted WEUso @i agr am used to
iIIustrat%?aggéPCﬁ s . according to an enbodi nent of the invention. [050]

Fi gure 8 LOh NS IPYRYI08t  ve factory |ayout. [051] Figure 19 is a flow
diagramillustrating the inplenentation of an enbodi ment of the invention.
[052] The item nunbering systemused to identify elenments in the draw ngs

has theﬁgﬁ@g%ﬁggFmsuﬁﬁesE%stfgngéﬁr@&oﬁﬁlg?g%@g&itf(%%@ﬁpalpi gits as required,

while t eco ast and last digits in e specific elenent in the
figure. Beodihdt oPtheGhvdinenPr ef erred Enbodi nent [ 053] The context of an
enbodi ment of the invention is illustrated in Figures 7, 8, 18, and these
drawi ngs are not to be taken as limting the scope of the application of
the process of the inventive nethod. 10 [054] Figure 18 is illustrative of
a fact of§4Tlofigmt db aldystiptes arepyytingngdalssdapied hay use anpoerebedimentofFi gure 18
two conponents, A & B are nol ded, spray painted and assenbled. Part Ais
mol ded ithf VPOl di ng station including a material hopper

[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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1802, connected by duct 1806 to nol ding nachine 1808. A shot controller
1804 controls the anmount of material for each cycle. A conveyor to 1810
conveys the product fromthe nol ding nachine 1808 to a spray painting
stati on [0880 Riire N Siisilfuetlativer i faetont for exddiugi raittBip2andPasemBidpl | ows a
simlar path through nol ding machi ne 1828, conveyor 1830, and spray paint
st at i on cv8g8neift9I6 Figeae i 8 two sompemantsd Ab%: B angveslded, 5pRY pemtekbadnbl y st ati on
1850, and part B is  carried by conveyor 1840 to assenbly station 1850. A
furt her assmlghPartgsts malded axtirst melding gntipnimcliding mategalhopper or

e LLEﬁish?gcg%ﬁ%ﬁ%doﬂ%a»eéB‘ﬁﬁégo;%fq‘?%%ﬁa?gm%%ﬁ%%%& & it Rs@ B 0aooc"

t ) i - i [ 1 i f
ot ual  SeTHST BRAROIRIR IRt AT EPANE A AL 1BRE bt P R0 bl ook
di a_grapéjré)ddé%%ﬁitﬂleamléiﬁgﬁucﬁm@h 9@95&% Saiffin@staQSP Y By wHildh Wregan be used

86
in inplenmenting the invéntion. The actual conposition, arrangenment, and

inter cormﬁff'ggiﬂt fkery bR 181 2k Bfcllowd Dgislanpath BRodgl el miathips act i ce. A
processor 702 conmunicates with a nunber of functional elenments, as shown

schemat i182R) gonbyydrN 83 tumd 8gthy pkine stationpBi®r can i ncl ude RAM 704, ROM 706,
hard drive 708, display driver 710, screen 712, user interface 722, device
interfaces 724 and communi cation interface. One or nore interface devices

such as keyboard, .nouse, voice recognition_device, tc can pe connected to
the used0PHt diaftab dscasiiedhbyconvsyor k§2Rity ésfsle?{b%bﬁ%“%’rl & Iﬂf’éTgb%eral

devi o enttmaconviintn A oSSR el SLT sh SN
AR JAGHET ek ef $Oahe orher
726, optioRarole el fEFRoRAR AR ARSI R oD O AT TR TR 0 T

enabl e the USR] prbLes8E £E mldAtbfdd Wyl @RHukird 807 WHEHCIO UBMIcRTedGA Je progr ammed
in a known manner using the paraneters and algorithnms of the invention and
oper at edodad aamefvadrk. RshiaBimang@heiteaageible thic@oesigcal tilne 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 éomposition, 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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[057] Figure 8 illustrates a conputer network which can be used in

i npl ementing the process. A nunber of conputers, such as | aptop 806,
desktop 808, hand held w reless conputer 810 and associ ated wi rel ess nodem
or base station 812 can be linked into a conmmunication network 804. The
network can be a | ocal area network (LAN) or a w de area network (WAN)
such as [8h7] Frigaseotikstotesshéanhpuger\ietw orkl whifh tansheeusid imonidefroitide i s

i npl enented. The conputers of the conpany can have secure access to the

VPN. Thdhepigsesepquather pEcompueisdsuch agl{apeny &6 depkinay $0%ehe ksld 3 conpany,
such as sal.es, %rpodu%ﬁhond en inﬁer_i ng, finance, etc. Tg conput ers 806,
808, 810ViElFsscomputer 8 Y and asspeinte "Ebfilr%é ey OrdRss Hptignys! % he

i nformatyi on.from each.departne ati 0 a,project can be coll at ed
and pr odskEa 6 Reo SFFGRRR bRk 208 SRTdefor Raf pRRTOEE hrefi BB -0 (%L
handhel q1 ao@RI&Fid8 1R R0k ey 8] §3h 20 Sh IONRG)oriE BR wHHHE! VRS r act

r ecﬁl as u

i nformati on“when a contract is a I scussed nore |y bel ow.

Q her  cORMdiENSwoRN(WEN PéainpRiM itdd0 TRE e6tHFlteANT thACI My ¥aNASRS S,
engi neers and conpany executives to contribute to tender preparation, or

noni t or sehige aagbil thp PN MeRORpatets cdnMeGpcdtddan diffsleovdephimestysifem
functional nodules and correlated structure according to an enbodi nent of
t he pr esempany.euch ensaldherddusitan, engihcermgy financeMist e @atpatapBt.e 101" is
shown at Figure 2 and Figure 9, and includes the custoner master data 206,
904, pr &0§c§1 (hepgrconneghiad oadral ouBPUtFRTerrar Shhetess the tarmatid e price

i nf ti 210, 908 t str.uct t dat f h | te 214,
010 ana cHALATTEs LRI TRdD & Bt 6h §o SoiuL atPrleRted TRECHEent o are

| i fi i f i . P&L 914 d
Sctual Pk EIORE by BBicARS By Rudhif) Bl iledtit ACRESEY P O onal
modul e "p02nn&Hobk ehtlf QiiBkl BN kSien hREhAL S SHRUAITRE JREQES!

i nformation 1004, custoner part nunber (P/N) 1006 and internal part number

( SAP#) 1068 fulppbéloRESE ek Rbinphited:chd bandaildtte RAFbdSct aBAFRIdrS rhinaksbed goods
(FG information 1012. The part information provides a key
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 1017 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&L 914 and actual P&1. 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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to link up all the other related transaction data to formthe forecast P&L
simulation. 12 All the parts incurring sales revenue in each nonth can have
an entry by nonth in this nodule. [060] The functional nodule "Sal es

| nf or matAlbtheacts ireut@d sale’d révegue én dachmednihl esn hdvieensatre dywnaditiitn and sal es
price for the part. Figure 11 shows the inputs and outputs of the Sal es

| nf or matthismddutkil e, i ncluding i nputs Sal es Vol unme 1104, and Part Price
1106. Using Egl0, the sales volune is nmultiplied by sales price to generate
the sales revenue 1100, also shown in Figure 11. As indicated bel ow the

dash-do t .line, the sgles | une, i s an.impr.tant raneter for: (a)
the comitod { T tpeiramecuS *sinintorton hoatus TG HnbRoRTHE! o Mot e
1109 tal%ﬁensg ato gonsi&jse at in%n;m(t?% theFi GO lé?lg‘gvis n iofutge Lregtsmateri al s
using a specifi cl: I%?%rl %k aﬁé_ ot 8?rtpag'ér?ete S, 719" fl%q:;] ]tltﬁe conput ati on
of r eauigh et $ARONdtflaNen MRARE hdchGuifkt ARG IMBANGuAL 1904, R@pAfteL €1 s, 1112,
(d) the conputation of required nmachi ne capacity using a specific

al gori t ipRcando®tinghie BT @M Rl vohdddis nfitipli@Ie\PeE priee té Warkadre ifel

budgeting information for materials, |abor and nmachines to be generat ed.
[061] Thelef tavehueohiEl), atoe khavn Mitigudedll. Anfiaficmed osiowbidhdashAddbleidat Fi gures 1
& 12 includes the Bill of Material (BOVW of the part 1204, and gets the
mat er i allingythe ealed pgl8meivm inrimasparamdizt tor: @Y theaesipgtationf phslupedbduct i on
yield rate 1210 and_ material usage 1208 for_ producing the part, this

modul e @aANttEs hiPS pathimedusiion vigld e LHi9%akendiniosansidgsaliopy (batheand par aneter s

t btain the materi al 1212. [062]..Th le " i I | nf ti

o e ORATRS %A Rl R N R SR, LS
terial : I . I 1310 f

e 1 ) 450F 1 R R AR ARTIEDNR WRRR 11O T

the comput-atdgs 1qf12,r@91Eﬁerc%ﬁléiﬁfft%i(ﬁlréqu%%&%iachfn%%ﬂf)a{cﬁ? UsARW sptdk6. and
requi red nmachi ne capacity 1314. The unhi que conputation or nmateri al
requi r eniokithf abl$ ethel PariBletid) a1 pf. OHECERabIEs Hicofadamemsl tidieatthg he shot

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
includes 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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wei ght, nunber of cavity paraneters. The unique conputation for |abor and
machine requirenment is used in nolding production process including the
cycle tinme, UP (Utilization * Productivity) factors. 13 [063] "Cost
Structure Modul e 106" shown in Figures 1 & 14 includes (a) conputation of
| abor cost 1416 by obtaining the | abor hourly rate 1404 fromthe naster
dat a and063l tiCsist Bsustengiviodde ldGoshori06 Higwes t Bel4Emgiudes@) ng | nf or mat i on
Modul e 1302; (t,b) conput ati on of gl ant overhead cost 1412 by obtaining the
machi ne CORBEGtpnofiabor aerg 11 @hy phlainmgthedabeshgudnenterdd Q4 Hom thequi r ed
machi ne hours, 141 fr.omthe Engi heer| i nformation | e.. [ 064]

" Report ilﬂfbg'flw @%ﬁyil’“pg%‘(ffq‘i“%e%gla}g% 19482%6’“? F}’éﬁnﬁﬂ'ﬂ?eﬂgg&%{l’éﬂ{% required
manage ) r_instan he P&L. re {0 a,rt,tg rocess, by
pr oj ec{n,sl\vt %‘31/1518(@ géﬁf’g—bnieér)o,m%ugabqnaoﬁgﬁa‘ngﬁ ergf’ %4 Cqsf?%lr%atﬁr%bgm% %H@ﬁﬁmfeo have a
full pi gl rAf 1558 sBhARE maS&d af@lAg Akl lehdheHolids' 144800 to the
detail | eve?rt 0 zoom %nra]tﬂonmaany pr3ﬁ§em lﬁygiiu@ﬁ‘eggﬁcﬁﬁgﬁo%s 1§ggti nuous

| npr ove kit the B6SheeriNp ¥ahgidMaddlige 108" 1602 provides (a) the effective
i ndi cator the healthy condition of each project 1604 and its inpact toward

P& results; (b) the benchmark conparison by plant 1606, by process 1608,
by custoner and etc. The indicators consist of (a) project profitability
by NVA \[PedipoiReportipgMedido L0 Tel W2ds pdaptesito fleaitdy geregaie theapquiesbur ce
occupation vs. NVA generation ratio_and etc. Through this nodule, it can
bui | d a TB3N28eMEEY FPRAASLOTPEBNCePdbY P &, TgeTE RY pardi ppragess Ry Rietesb byt he
proj ect pr.obl ens. 66], FI 2.shows data co]lectign.flow and data
struct urC§St8?leﬁr£S§P§%r8’rﬁ ceé%?'iﬁ%afeﬁ @anﬁﬁe%%gﬁii??@rﬂ ILL‘ﬁflz'l‘ftl'?é‘3 qfﬁg‘zewﬂﬁon. The
system i . 02 i i o) 206,
> oj cot TRas  BEeBbH I L PG B AL I A RO S 05 et ure
212, 214pusT0EN1iRARE LSRR IEpdSEmBg. fOor a project can use simlar inputs
for the generation of a quote to the inputs for a process of forecasting
t he

[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

comparison by plant 1606, by process 1608, by customer and etc. 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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proj ect outcomes or the process of project managenent. Wen plant is
allocated by custoner's project, the detail allocated part information of
this project will be collected and put into the system In a project,

t her e camnodess, padpriptng srovdrscdysaniedy pooads) aad etay The d4ie celidcetipn dloesses, for

i nstance, nol ding process, spray painting 14 process, pad printing process,
assenbl gnghlevabpart relatedindornmtion dathe producsionitobe systematisalibteltected] part
related_ information in the production to _be systematically collected by

di f f er e WidpraPl dRPATRCRtS IR AN BYRYRIFAGCR tOdﬂlﬂtdéh%Eqrwsftrﬁ@d@flor ecast nodel . [067]
Wth reference to the data collection flow, the data collection order
occurs in the following stages: A Part Info 216 consists of the custoner
nane, prRi-HCt ; i | oo ..and

Goscr i pUoBHle YRR St b AE By b gHIRSY g b PflRen BB UG 107
ensure tRerPdhing MLsMation can be consolidated by finished goods, by
project, by custoner to conpute the sales revenue and production cost. B

After Part Phiflefo2h@ donsies b e cibReher Weme aitofttBiidmd, Qustomk Sales Info 224
and BOM 220 Info at the sane tine. Sales Info 224 includes the sales price

and sal esmbegliniemabpart imeniparand dBOMptinf,che 26 rdated fiatshedfoddsdonthiser i al s used
for the part, sub-con cost, and other handling cost. C Because the

Mat er i alparpsidetc. daeasursthe peghnfoshation ¢andermeneelidateddyyi foushedgobds, obt ai ned
when th% BOM I nfo 220 generates the Cost of Materjal Info 218

aut omat PERFYFCL By Gntoree tp cETPBLS the saFficHERIeiaRg Profustioneostt art s when the BOM
info 220 is available. Engineering Info 222 includes the nachine
specification, cycle tine, yield rate, material usage, and etc. info for

product B9 Wit Paf i o8t lififad SIPLLALIER colGOidk AR 10 he, syst em use

paranmeters fromthe engineering I’'nformnation. e ction shop floor can

col I ect B 220ahfef ihdWhndHRE MldsARfOID4AnE IR BE sDEShi$oe andUgls @as hourly or
daily, and get the best estimation for the forecast of required
volume 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
Engineering 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.
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materials, |abors, and machi nes. E Wien the required nachi ne and | abor
information are conplete in the Engineering Info 222, the systemw ||
automatically retrieve the related cost structure data, Machine Hourly
Rate 228 and Labor Hourly Rate 226 fromthe master data. 15 [068] In the
above described data collection flow for each part, the systemis ready to
do t he fl9p8L akvtthe ppayeatesaibet datatdellegppmdidw forach parBite syisfem isgeatyt enough
for a whole _ picture _of_ a plant operation _w thout collecting all the parts
pr oducedogRdhs Birecaptsimylatiop ferhe siscHis part: Buathis sppbenopgh fergwhalees | nf o
224, the_.forecast sal es revepue c e nerated. Fromthe BOM I nfo 220,
Cost of %%er?%plﬁ?ﬁoé’eﬂlgn%gm Hbqqﬁétgli’g ﬂgﬁﬁe S prslyce ar{’éisg&% can conpute
t he mat el al [ N [ ' hi ne hours
and Iabgip bﬂrg)g?%lg)lr)%{t ﬁgb&g? Epgfs ?:eégﬁlg)ldin%l’ %ecf?ﬁegasg)?@?éé}r%(rg%ﬁ Cgr%(r?gr ate the

f or ecastpcRelatdde PRI HRASOMInRI23® CRPSEMERSEI fnfS 2P tnd ERERderinh Frfo3 Shows the

system sgfructure overview and its data type fromrespective “stage of

quot at i ap2, fRresasilcaP@bmank tAeindtriaPédst, oty A3 hondIB@nobiS fuabd t he P&L
Managenent System 311 and the | egacy ERP 312 (Enterprise Resource Pl anning)

syst em 1R&ibinvehragemenhb@ywnentos ik man. Aecoadinglyhthecedemens igomerat t he | egacy
ERP System 312. The P& Managenent System 311 is based on to sal es forecast
and t he the suesst DELpapaheccerding i thpsadogt eiofe act ual production situation
and cone up the P& forecast and budgeting. The | egacy ERP System 312 is
based on the actual production situation to collect the production

Gl ot 0RO e A8hy e P c%“é%%%%ﬁﬁ?ﬁgeﬂgﬁﬁh%?ﬁ?@%%ﬁ%St R
_ _ _ | t
R e e e e R A T Y

323, QualiaiisOiei HaRnd311 bl R %HOgERH N F(g)fntefr%‘gsie H&birce PHRRINE?0.  When

custoners nake a request for quo ion ( es can input "all thee
r equi r edystamaP &iisMiahagehensSysterh Be1 Dai Be &t entthtddevasdon of thededabg systemto
get the 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& 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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gquot ation sinulation. When custoners change the RFQ spec, Sal es can adj ust
the data to make sinulation accordingly and store the quotation by
version. The Quotation stage is managed in the system by By Version 331 of
t he Dat andionitedlin (1239 steAY dindrthe prodotiiSpaadrtctsatars ipdatbd hiethquothalt i on and
projects are awarded. Custoners w | provide the sales forecast for the

pr oduct ipseductine cpels. The Irrresastettéges 22rean igener@e dhalb &brfoscagy¢hedadigai | | be used
in the Forecast stage 322 as the initial data (as it shows in the Data

St r uct urhy magh. Thmliorecashilagiota2ip yasagekingtley Bstest by Bydvdentii3pll opthe16

mai ntai ned in the em and the _production paraneters are dated by the

e Tota et ot The Bofi b S Bt o PN aL Fodaiat o he. PAL

forecast__the.budget mnt-h.. ;The ast e 3 LS _nanaged in the

Gyt om BB s i s P B e 100 RS A 388 i of BRI g 50 s

based ony,s0B: abtHah giéf ﬁﬂH@Eﬂu@lﬂrewg}'ﬁﬁ{ﬁﬁﬁgqléﬁﬁhaﬁﬁgﬁgﬁ &find he | egacy
at ata as It s

¢
ERP System 312 to up e the require ows in the Data
St ruct urpg B hna B &AM 1tdhe theidtad] rétd JFERH Syedm BB, it &%l Managenent

System 311 and fthe actual result of ERP System 312, it can exam ne the
accur acyxahirethe R&urddynd genel. Myrsbemest By stet) agl adjine thpayasareétenss
accordingly to inprove the accuracy of the sinulation nodel to nore

accur at ekgordingty ledmprdws theaenemcpef tegimuktion andebiedyere ac@matalySt ruct ure 340
is the detail data _contents as it shows in the FIG 2 Data Collection

Fl ow. THe1GHHsbBrs Péd foyrcad pnd Spdgrttata Strpcred ¥kis thededait datan t he system
dat b f th i ti . t St t i nl

Conai or oneltsis TupRe FhEs Ti612 Bt CORRhbn M, TR0 S Mt or L al ) 1 nfo
343, Lal: 4 j ] . 345, d
Hour | ;ZO%P %ﬁ%@gg%kogg@ﬁg @l}%tﬂte;gggtg% élrata%: I %ggr atéllg Q?fg@%ﬁﬂﬂ%@eﬂéﬁn@] nfo 221 IS
the maipykepudire BAGH dondRR 3T Phrt W 34NBaQkNEM 340 BONRIBiABFI S supporting

data to the part for 'the computation algorithmof P&L forecast report and
budget i mgated DY Rifo B4 CAMSkowsT hhaeerialf IafdBd4d, Paghd Owgiddeting Claye44,s from
guotation stage to forecast stage, and then factors in the actual P& from
ERP systedHoorlyd¥ated46 fchst structure of machine and labor). The Part Info 341 is the

main key for each 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 is 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 quotation 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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actual stage and future forecast sinulation. As described earlier, the
Quotation 401 is nmaintained by version. The last version is taken to be

t he agreed version by custoners. Then the Sales will get the volune

f or ecastaciuafl arstratiuoture difont the gpemiient THd Operatiprc Aetubl 408 willsheorsed so t 0 put into
t he Forecast 402 by nonth to do the revenue sinulation. It depends on when
t he projupdeteithe 4ctunk Bapetddodorrondtining dvedmrecaandntanh@h Andpfopribgect is end of
life. The initial basic data can be copied fromthe Quotation stage 401 to

For ecastcaniaget ppsragianiAciuad 4p3.dhprsriupdiigtinn Rerqmetars apdggastsifuchie Jan as an
exanmple i.n.t di agr.an . ring the project life cycle, e.quotation price
onar b il ok s AT A The G D rdsh SesP Bl he piske e BB Pl it Che”
otati . I i.ntained i ecast sta 02. \When
the pr ol%g%t% é&%?lgé%%ggs‘gﬁ%ez%t ua Ogrﬂgeﬁ%ﬂte?agﬁl% %‘g{l ‘%aﬁé%o%ﬁ%s in col | ect
al |t he el enPifihibe M RAL RS BB hhoRf A& E Fotecilyt uct ure from

t he operati on. The Operation wll be used to wupdate the Actual

st age 4@@3&&@&{&%&&5@@%6&%@%@@5@@5@ 40demAnd, fromthe |earning of

Operation Actual 408, ose production paraneters and cost structure wll
be factored into the future forecast accordingly to make the future P&L
forecast and budgeting nore accurate (as shows on the Forecast 403 and its
upwar d rii%’Hr]hi)I.G-5wsa?ﬂgbemPﬁqlonepantinaﬁomatwa@pmh@@nmmﬁthby month to form
the P& Forecast ., reporting and budgeting of the P& Managenent System
[071] FREstem. B hka %wnﬁlasqgféhv%éa FRifsstion figmt BedBe: 2-nThereRbedsHENt of the

Teport ebRevetl RRaTELt Bis AT bt ol GhebbR O aREST cost
Foport | pREnls WARM: Bale IR ik Sroll st ffin WA MR SRR, T hour s

and requidi@thld, ARRhinBAYES édﬁl’io&%{%@%dﬂﬁed@bo&'ﬁbﬁ@ foﬁl%lﬁgglﬂg%iﬂ}%sﬁﬁgur' y rate

1
and | abor hourly rate of the plant cost structure, report can
di spl ay thidhaaghied hauali tietanddybpabinly Bite pf e @tint condiriptueyse@®r. [072] FI G
6 shows the indicators fromthe P& reporting in the system It consists.
report can display the profitability by part, 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 easily 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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of Project Occupied hrs 601 (Project Cccupied H's) / (Total Project Hrs)
602 (Project VA) / (Total Project VA) 603 (Project VA / (Project Cccupied
Hrs) 604 (Project Occupied Hs% / (Project VA% 605 to easily analyze the
proj ect th@ptice andqaoducti®ity € thiapehjdget frinhphiveidept. (RofceCkoipialPises) Hrs 601 is
calculated by the algorithmof production paraneters. It shows the

r equi r ed (Fegdut ve\ %) 605 detvisghe ratip df sesousefuge fdrdv A tgeeeratierhilhe higher budget i ng
and al so the cost conputation base. (Project GCccupied H's) / (Total

Proj ect Ipigmesmthe RERCt MaRsMPredpIETces bBtaanses sps Pér dbpi asgfort ot al

proj ect used. capacity, A. bi r ratjo s a_ bigger resqurce usage by this
projectﬁﬂ§ﬁW81@€ﬁB9 ?A%#B%%FHWHHR@EEg@ﬁ§e%ﬁéoygﬁﬁémgﬁﬁ CHER project's VA
(val ue- added ener at i.qn percent age of..total .pr.oject generated VA A bigger
Fari o RURE ST Ok S5 EP2 Sy oA Bl et T U (Prof sct
Occupied Hrs)) 604 shows the project machine hourly rate. It is an

i ndicator to conpare with the nachine hourly rate fromthe plant cost

st ruct une73|ThwethBH®me MRt tRas BB Ysell 34 ﬁnﬂ%meﬁtfiﬁ%iaﬂ: adbsaieht JIRROS the | oss
fromthe pllant cost structure and it needs to |l ook into 18 the price and

product iivdnyionf this project for inprovenent. (Project Occupied Hs% /
(Project VA% 605 shows the ratio of resource use for VA generation. The
hi gher ratio nmeans the project uses nore resources but generate |ess VA

The ideal _case for this ratiois close to "1" for a healthyﬁgéoject. Al
these alhB{A iFmenucst gplugeT (Yalesatodume i(kadl-ex sieldat i on of the {" causes of

any di screpancies in each project. [073] The follow ng algorithnms can be
used in inplenmenting an enbodi nent of the invention: [074] Produced

| ue= | R) _/ | ' - -up Yield =
\(/(I\)/D:Jg:s ngﬁéﬁﬁogg"s”\é‘?‘wg‘%%)‘ MO?@BF%‘%%% ﬂeﬁ’%ﬂf@ﬁﬁyﬁ&&f’%ﬁﬁ |’i}lpvi Ieled) * (Ot her
Yi el d) %gg%mﬂﬁgﬁﬁidfeggmgpgkﬁﬁw Material = (Produced vol ume) g, Shot
weight) / (# of Cavity) * (1- Allowed Reground Material Rate) EqO03

[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
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[077] Material Cost = (Required Raw Material) * (Unit Price) EqO4 [078] UP
Factor = (Machi ne Qutput Hours) / (Machine Cccupi ed Hours) EqO5 [079]

Requi red Machi ne Hours = (Produced volunme) * (Cycle Tinme) / 3600 * (# of
Cavi ty) [083JURdvanto+ | SdedmluheBO{Sdbigd i) Cost = (Requi red Mikfpdne Hours) *
(Machine Hourly Rate) EqO7 [081] Required Labor Hours = (Required Mchine
Hours) * (Labor Per Machi ne) EgO8 [082] Labor Cost = (Required Labor
Hours) * (Labor Hourly Rate) Eg09 19 [083] Revenue = (Sal es vol une) *
(Sel | i ng0¥)i EYAry{Revepwsai a Qosdvenue) - (Material Cost)EdEd11 [ 085]
Profits = (NVA) - (Machine Cost) - (Labor Cost) Eql2 [086] These fornul ae
can use the followng information: Sales Volunme Ml ding Process Yield.
This ca J St Yy er nm-ned. riatiqns can effect conme, and

t hus caﬂogﬁ ﬁégﬁﬁtdﬁfﬁ%}cggg&ﬁéngﬁgaﬁﬂéﬁgg%é . Spray PaintF%gEYield. Thi s
can be statistically determ ned. Variations can effect outcone, and thus
can be used to indicate health of process. Assenbly Yield. This can be

stati Sti[GS?d|y{1ﬂ§éﬁ)hﬁhm@@an¥!§dﬂh@%lmn%ﬁ[foﬁﬁitﬁﬁﬁ outcome, and thus can be
used to indicate health of process. her yield. This can be statistically

determ ned. Variations can effect outconme, and thus can be used to
indicate health of process. Cavity Size. This is fixed for a product.

Shot Wei ghts. SalesYolenéi xed for a cavity. Al lowed reground Material Wi ght.
Usual Iy fixed. Unit Price (Raw Material). Fixed in batches. Machine
Hourly Rate. Fixed.

¢ Molding Process Yield. This can be statistically determined. Variations can

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

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

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

» 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.
e Cavity Size. This is fixed for a product.
¢ Shot Weight. This is fixed for a cavity.
¢ Allowed reground Material Weight. Usually fixed.
¢ Unit Price (Raw Material). Fixed in batches.

e Machine Hourly Rate. Fixed.
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20 Cycle Tinme. Fixed, but can be affected by mai ntenance & break-down.
Excess variation can be used to trigger process review. Labor per Machi ne.
The actual |abor per nachine may vary fromthe nom nal val ue. Excess
variation can be used to trigger process review. Labor Hourly Rate. Fixed.
Selling Price [087] Figure 19 is a flow diagramwhich illustrates the

i nt errel atiorCpaé¢ Weed Hiwl, buvtarandesifiectod by smauaesanet & break+ddivaat ors, and
algorithnms. The archjtecture of the layout of Figure 4 can be used as the
basis for theEXget vriaban capbedto Figgenprogassdeviewd for  cross-conpari son
anal ysis. [088] At stage 1902, the nunber of itens to be produced is
determ ned. This is done using EqO2 to calculate the Roll-up Yield as the

duct of ¢ iel f. t i ndj vi dual . Fgd th | at
Phe Vol une 1 o 458" Bravadies e arOlth 1y nb88F ES0aruam BRETR 1 - o
Yield. From t\f&ﬁ;ePEQQééQ@%éfan bg%&}lﬂo%%%;f%cesés etg.%g;ggoz, t he amount of

material required Is determned at step an machi ne hours are
determ ned at step 1906, fromwhich | abor costs are derived at step 1908.
[ 089] The Produced Volune from EgOL (step 1902) is nultiplied by the Shot
Wi ght and «dihabdeHobyy Batedbindedof the Cavity Size and (1 m nus the Al owed
Reground Material Rate) to calculate the Required Raw Material in EqO3 at
step 1904. [090] At step 1910, the Material Cost is cal cul ated usi ng EqQO4
as the product of the Raw Material Required (EqO3) and the Unit Price for
the Raw Mat%ereding Exice3 [091] At step 1906, the machine hours required can
be cal cul ated. The UP Fact or

[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 EqO01 (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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can be cal cul ated using EqO5 by dividing the Machi ne Qut put Hours byMachi ne
Cccupi ed Hours. Required Machine Hours are then cal cul ated using EqQO6 by
mul ti plying Produced volunme (EqA ) by Cycle Tine (seconds) and dividing by
3600 tinmes the product of the Cavity Number and the UP Factor (EQO5). The
Cycle Tinme 1is determned by such factors as materials, cavity size,

t enper at[0PEk Aesee 19060 thetthachipshdure rdquirecdrednchenaplaiasgd. Tho 4R Fattorst ep 1914,
Machi ne Cost can be cal cul ated using EQO7 as the product of Required

Machi ne 938 besalcelitsh usaredEainchy HeidiraibpMadine OytpaFioys byMashiz08, Required
Labor Hours ¢ be | cul d, usi Eg08 as th r odugt Requi r ed

Machi ne @W?%&E&%;ﬂélHﬁe@(@&Pmﬁgoq‘%%ﬁﬂ% caﬁ%&ﬁdo @%ﬁa‘ﬁ%caﬂ be used to
cal cul at e _lLahor t ing E e product of . Reqgui.red.L Hour s
(2g08) E&ﬁ%*lﬁ?}%t;‘) ﬁﬁ%&%?‘i‘?}diﬁﬂﬁs Igli*%aﬁfefmﬁgg33&%*%3;?%@@3| ated
usin g nd Sellin
Pricg. %%g% g% spg% 1d§§?ﬁthﬁ#§§%%TchgﬁéJﬁhggﬁg@éth€C§§QsJﬁgracting °

Mat er i alis GaimineEa94uctStaePrslddlRitefi419BatRRy SRt Qe p&ARireskRe8dd fok @R7] At step
20, Profit is calculated using Eql2 by subtracting Machine Cost (EqO7,

step 19Iphyticuhd nhalbog stepst (EQO09, step 1912) from NVA (Egl 1, step 1918).
[ 098] A nunber of process control and managenent functions can al so be
integrated into the system as illustrated at 1922 to 1932 in Figure 19.
These cantrol points can be based on a cquanison of actual performance

agai nst [BPeldi dtsder 19 Maching Lost e heppbulatgd wringEq@hss the prodwgtelr j al  cost
b it i i j . i ducti . At i nt
C"t e o B G ER At A SER b P R A ber of | parts within o |

specification can be determned. If the parts within specification are |ess
than that predicted by the nomnal Roll-up Yield, this can be used as an

i ndi cat i[ge310f At step 1908, Required Labor Hours can be calculated using Eq08 as the
product of Required 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 15 calculated using Eql1 by subtracting Material Cost
(Eq04, step 1910) from Revenue (Eq10, 1916).

[097] At step 20, Profit is calculated using Eq12 by subtracting Machine Cost
(Eq07, step 1914) and Labor Cost (Eq09, step 1912) from NVA (Eql1, 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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a problemw th the process, and trigger an investigation as to the cause,
eg, material quality or contam nation, process tenperature, process tine,
equi pnrent fault, etc. [0100] If step 1926 indicates that nachine costs are
greater than budgeted, or greater than the proportion of budget expected
for the nunber of parts produced, the factors influencing nmachine costs
can be ilA9YstAtyaeretP22siheinhaerial costicas be pnon®@red andi catiesingfvasis dutieg | abor
costs at a point in time are greater than budgeted, factors influencing

| abor  ROUPSUEIQR W AtiRodatiip s themymper pfpgty nioduped gpé hemmmaber pf t he

production falls behi nd schedule, this n trigger an_investigation.

P0300]  FRbs s maere Rt o dstirmites: B BAPS VHEE oA { e
process j I i fixeatd Qn, . 103]. The..i nf pr mat i on
Concernﬁﬁgﬂ%ﬁiﬂ%ﬁg%gggfﬁﬁﬁ%ﬁﬁFgﬁgﬁﬂ?fﬁﬁ@aﬁvs%ngégggﬁs?ﬁgﬂg%gg%g at 1940
in ther gy : E A is stage
1942 and oo ey P R PLOGAS dnd HigeR e ol W@ Geanof S & 0 e e R GT out o

- speci f Iq]@alﬁﬂytw cPRiamMANBACHocdsO kodlerhtufil bRTesk An & edfiBndeff MuRNetbNt er acti on
chart illustrating the sequence of operations according to an enbodi nent
of the invention. The chart has an upper row of nodul es DATA (I NPUT), MD
(MASTER DATA), PT (PRQJECT MASTER DATA), SLS (SALES INFO), MAT (MATERI AL

| NFO), ERION] EReteNERR iNd catebfE) maCliST coMOSTE STRUCTURdgeRATO |RERORT) , ANALYS
(ANALYSI S), . which are _the SOURCES of interactions with the correspondingly
named niiR te Prpogipntfdudgsticxpester fop hewrmbsr RKeyrts PrRducsd) the facterse

, . b q Nk Lncl i nf ‘i .

the- i nt CHLETPOR BETISaRTR e B Ohed g PRSP orrieR e Palber od 1701

to 1711 4 ndi t ] j ' Inksially, at

1700, - aS i F pRFFHERGE sl bl b ELABIE M BRBUhR AP, " °
hours can be investigated.

[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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the master data MD. Thus the customer nmaster data, project naster data,
material master data, cost structure master data hourly | abor rates, and
hourly machine rates are entered at this stage. [0106] At 1701, project
data 7 tom thé ldft lemdtdotunSe RIS, Tiabtad] 4t sheeintoesceton bétorebhe sdikce ajdd 07] At
1702, englneerlng data 12 to 15 is entered into ENG [0108] At 1703, MD
provi dessitdomeluged imlformatian egnceBringtin ihtstaction hretwieen thersaties ahd theosinlCOSTS.
[0109] At 1704, ENG s | i es | abor hours 18 and nachi ne hours 19 to COSTS.
[0110] Akherpoys w@ged?ﬁwr?@ 17! wriraigihe seqiepecoizlie yitaadingms! i ed to SLS.
[0111 ] At 1706, the BOM 22 is provided to MAT. [0112] At 1707, MD
provides material price 23 to MAT. [0113] At 1708, ENG provides yield rate

Lo opn. P9850, 00 1o ¢ RhFhe SatlelunB BBEOIR A £, 12 00 2
1711, CERImReViAsRab ahﬁfs GO st Rer INLIRGH. Bl téc‘?ﬁfast%?détg Riterial 24 3 [0117]

Reference in the specification to prior art hni ques I’s not an adm ssion

by the mappdridatNtost b@ictideahashsridar iutlyilsbdp dtks, @hd hb@1 £ RaMA: ggaer al
know edge in the field. [0118] The use of the words "conprising”,

"consi stardgntafed ahthisstagd. ar terns are to be understood as inclusive rather
t han excl usive, unless the exclusive interpretation is expressly stated or
clearly inplied. [0119] v%ile the invention has been described with
reference to specif di rents of features and functions, the invention

can subdPE6lisd Utﬂﬁewmﬁeb%il hae i bfemptheSeavense dablsds enipredinfotheP Epirit of

this disclosure. 25 { {

[0107] At 1702, engineering data 12 to 15 is entered into ENG.

[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.

[0113] 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 material cost 25 to RPT.

[0116] At 1711, COST provides labor cost 26 and machine cost 27 to RPT.
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Clains: 1. A nethod of estimating, nmanaging, forecasting or controlling a
process including one or nore operations requiring one or nore inputs to
produce a specified outcome, using a software architecture including: a
master data nodule and a plurality of subordinate nodul es, each nodul e
including correspondi ng data, or corresponding software, or both; the

subor di d8i ¥]lmxfedcaes inghagpecifivriven ipyprictanitte¢hinggites grdt ph edmissiony t he net hod
including the steps of: cal culating an output quantity; calculating revenue
using at %Mﬁ@ﬂftg@tﬁmtenﬂor élalls:mﬂr’a@iig the commozgsneiel lgrovledasin she fiddyi r ed;
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 atg} ' equi e lat i i t ing a

rachi ne [LD8y THELE B ORGE Pt Rne SXchts Bl 08 SR SRUEE SR abRLTT g

| abor caglunHSkidBdas iRy eer 3R Weisive, G &Y IR dxBRIsRE Hiblprdtidig @ profit
formula. 2. A method as clained in claim1l, wherein the subordinate nodul es
i ncl udeis exprEaIyi stated of deddwinpedul e 1inking all master transaction data; a
Sal es Information Module including first intermedi ate process using sal es
vol une and sales price; a Material Information Mddul e conprising materi al
price to obtain material cost; an Engineering Information Mdule

conpr i silAbl WfWhilethgsuyasition has beenaicectibeduitidy tefdrengsdgapecifie | abor usage and

machi ne usage for fornulating the conputation L
embodiments ot f%atures and fL?nC'CIOIIS, therrllr)lventlon can subsist in other

combinations of such elements within the spirit of this disclosure.
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of required materials, required | abor and required machi nes; a Cost
Structure Mdul e conprising conputation of |abor cost by obtaining the 26
| abor hourly rate and nultiplying it with required | abor and conputation of
pl ant ovlaithead cost by obtaining machine hourly rate and nultiplying it
with required machine hours; a Reporting Mdul e generating the required
managenent reports; and an Analysis Mdul e providing indicator of each
project to detect, project problenms, 3. A nethod as clained in claim1l or
claim2,bi H%fll?&mgof{eﬁémg&l%@a&ﬁgmaﬁ@r%ﬁ% qr@ﬁ‘ﬁ?@&éggarwss:onpari ng actual
process . grgneters with cauculated}ﬁgaraneters t? jdentify fied
out - of - gﬁ HPE ORE POIOF ST $1O0S JCAURIREQIF e PRSP PRI 28PRF18ed wher ei n
the step o ,%ﬁ{ 5@8&%&%‘&88&&@@%{@@;“9 one or nore progressive

es e

estimated val or one or nore o process paraneters; and nonitoring

actual val yggadi&dePBo@le ARA & pRIARS ST sl ARSI RGN mddige  COr respondi ng
estimated val ue of the correspondi ng process indicators. 5. A nethod as

cl ai med ih¢ludingictirdsponthiap @, bherfespidddigeshipargebeths are sel ected from
proj ect occupi ed hours, project VA, |abor hours, |abor cost, machine hours,
machi ne cosheg subatdinatamadskes bamgdmiked by adentifidbdridn ipfoofiation;6. A net hod as
claimed in any one of clainms 3 to claim5, including the step of wusing the
resul ts of thhaethedigduding heisirpis@ste whet her one or nore of the process

oper ati ons regg@rfs a%%ustnent.,?z A nmethod as clainmed in claim1, wherein:
the materi al Plapipg gy PUPPEAYaERAT = MAT USED*UNIT PRICE); the revenue

formula is (REV, 5. .SALES*SALES PRICE): the PNA formula is (NVA = REV -
$VAT) ; calcula ng 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.

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;

a Material Information Module comprising material price to obtain material
cost;

an Engineering Information Modulé comprising of production yield rate,
material usage, the labor usage and machine usage for formulating the computation
of required materials, required labor and required machines;

a Cost Structure Module comprising computation of labor cost by obtaining the
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t he machine cost fornmula is ($MC = M C HRS*M C HRLY RATE); the |abor cost
formula is ($LAB = LAB HRS*LAB HRLY RATE); 27 the profit forrmula is
(PROFIT = NVA - $MC -$LAB). 8. A nethod of estimating, nmanaging,

f or ecastlabuy hourlg eaté axad mivittpl ging itogitls squiredbudamigconiyatgioapd phint speci fyi ng
the process; collating the process inputs information and paraneters;

cal cul atovatheaheoshhpohtairahg matking hpunherpte asbnubtipl iog diwithgrequirest i al  cost ;

cal cul ati ng, machi ne hours; cal culating machi ne cost; calculating |abor
hours; madhEgileursag 1 abor cost; calculating NVA; calculating profit. 9. A
met hod as clained i |.aim 8, .including.anal ysi ng one or re of the

cal cul at ed qp@&@&@ﬁ'ﬂ&?/ﬁ?“ﬁ%‘ﬁ&‘?@%‘%ﬂ%ﬁé ,e’%é Sc¥¥t, machi ne hours,
machi ne cqst ' . ' ' .t ed val ues, and
determ ni n%ﬁip%n 2 ng/sel{/)[lf) 81!ﬂte %2%%?%@%%@Q/aﬁgélrégmi%gk%%?cgi Hé%%ci fication, and
using the.gigayl ts of the analysis to identify whether a correspondi ng
section of the process needs to be adjusted. 10. A process managenent
system the process having one or nore operational stages having one or
nore inputs and one or nore outputs for producing a product, the system

i ncl udi Bg: AamkHeties cahed Mbodailrel gecleinalj mgluding the stepd of: of nast er
transaction data; a Part Information Mddule linking all master transaction
data; a Saleealy$ing drermapeass bisambaringarsiad provgsaprrametersrieith ealenlgedcess usi ng

sal es o . .
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.

7. A method as claimed in claim 1, 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 - §MAT);

the machine cost formula is ($M/C = M/C HRS*M/C HRLY RATE);
the labor cost formula is (SLAB = LAB HRS*LAB HRLY RATE);
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vol une and sales price; a Material Information Mddule conprising materi al
price to obtain material cost; an Engineering Infornmation Mdule
conprising of production yield rate, 28 material usage, the |abor usage
and nachheprotdis &genudors (PROFIT atNVig t$MMCebhpB)ati on of required material s,
required | abors and required nmachines; a Cost Structure Mdul e conprising
conput ation of |abor cost by obtaining the |abor hourly rate and
multiplying it with required | abors and conputation of plant overhead cost
by obt aini nﬁgm’?awﬁiqgéstﬁaeﬁrrg;n%ﬂ&ﬁ@ng;rfar%tmgmrfpwwlimgmq?eﬁ%qui red machine
hours; a ﬁe ortin Nbgule generating the required managenent reports; and
an Anal y378“%B “B5%vi di ng i ndicator of each project to detect project

probl enms. If..:A: age system according to claim10 wherein the Master
Data Mbdul & m%@?%ﬁ@sg§ﬁ%$£custoner master data, project naster data,

material Megfigingdat frocBls ififuts idthdiRh L pafiitherst ruct ure master data of
| abor hourly rat’e and machi ne hourly ratg. 12. A managenent system

accordi ng tcalcaladihgtikQunvdigt 6f Matehiel Rahired;nf or mati on Modul e conprises of
custoner, project, custoner part nunber and internal used part nunber,

part descr icplicilating anaterjpheaest;s parents fini shed goods information. 13. A
managenment system according to claim10 wherein the sales vol une

mul ti pli es celkelagng ewching beuish t he Sal es | nformation Modul e to obtain sales
revenue. 14.}ﬁ,nana ement system according to claim10 wherein the

i ndi cat or I°Pl°¥ Engﬁﬁgwng%“hbdule conprises of project profitability by NVA
viempoint;cQgﬁggﬁcggor gugation percentage and resource occupation vs. NVA
generation Fatio e 18" 1B’oduction managenent arrangenent including a
factory havipg.0Re1-8br 8R-e Machines, and machine nonitoring nmeans
connected to a process nEnagenent

calculating NVA;

calculating profit.

9. A method as claimed in claim 8, 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.

10. 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;

a Sales Information Module generating an intermediate process using sales
volume and sales price;

a Material Information Module comprising material price to obtain material
cost;

an Engineering Information Module comprising of prodﬁction yield rate,
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systemas clained in claim10, whereby actual process indicators are
conpared with expected process indicators. 29

material usage, the labor usage and machine usage for formulating the computation
of required materials, required labors and required machines;

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.

11. A management system according to claim 10 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.

12. A management system according to claim 10 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.

13. A management system according to claim 10 wherein the sales volume

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

14. A management system according to claim 10 wherein the indicator in the
Analysis Module comprises of project profitability by NV A viewpoint; resource

occupation percentage and resource occupation vs. NVA generation ratio.

15. A production management arrangement including a factory having one or more
machines, and machine monitoring means connected to a process management
system as claimed in claim 10, whereby actual process indicators are compared with

expected process indicators.
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