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TECHNI CAL FI ELD The present disclosure rel ates general r,’mnmwmmmm,el d of
manuf acturi ng, and, nore particularly, to a system and

synchroni zing and optim zing a nmanufacturing process. BACKGRGIND 10
Products, including conputer systens or any other i nfornatege handl i ng
system can be manufactured according to a build-to-stock or a

bui | d-t o-order manufacturing process. A buildt o-stocliﬂmmmn“mmmuﬂ‘ng nodel
is characterized by the manufacture oft quantities of oducts on
the basis of forecasted demand. A build-to-order manufacturing process is
characterized by the manufacture of the conputer system or other product,
only after tOHANUFRCTORINGOPTIMEIATION &RE/ SASCHRONIZATION PRORERS: A

bui | d-to-order manutacturing process facllitates the nanufacture of
custom zed products in response to custoner orders and reduces inventory
requi renments, as the products, once nmanufactured, may be shipped directly
to the TBSHNDEAL FFELDI | d-t 0o- order manufacturing process is described in

U S. Patent No. 6,236,901, which js incorporated herein hy reference inits
entirety. Most maHiSiRiEe: dinowur el sl bt et PR DR, g PQES | ity
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manuf acturing facility is integrated wth the shipprng facility as part of
a single physical facility. Once the manufacture of the product is

conpl et gé%@@uw%ct is shipped to the custoner. Larger orders received
froma nmer are typically divided into lots for the purpose of
tracd@i ng the or deProduninchudinigaciputersystamsiorsaniy piengfomhaticwhdadling Syspeng @hd v,
there is a i mum nunper of qrdered unit er |ot. e exanple of the 25
e DA DGR BHOTATS 1 e o Hagk 058 bild R ordea i uriog gr g al BHber of
uni ts Okglgb@&anarifdcBfttgntball ib éatabteriz&Foy tRE med AR nIrO6f JulkRitidSbfligdnticd BRasgrber

of units ordered. As an exanple if a custoner orders 100 units, the order
wi | | be oditheibgeislof ferasastedodemsnd. duBdto-pmdenmanufagiriogprocessdesharacisnzasinttbe t he

order w|| i f ' i S, [ . ,
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200 18ni theogrdduct.i 3\ builiploairder idnafaciingpyocts fadilifatee thed madufgcters 9 ooedmized 2 | f
aten-unit lot of a ten-unit order is. conplete, the |ot, ich conprises
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not shipped to the custonmer until the manufacture of the final unit of the

| ot is clesepbed o U.6. Ratent Noi Ha?h80lohich is inewnpratet heletnby referance mdts entifebt.red t o

as short -shi ppi ng l,; IS ive. . .
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conpl ete_J ots, which sonetines conprise c | ete orders, . in and of
Chenbel v, HelottiediiRa Gt e SHE U AP CH1onkh &R ALFIRE e PHipTasTgrdees 100
shi ppi NOy¥s AGESRler will be divided into two lots of 50. If the customer orders ten units, the order will

have a single lot of ten units. In this manufacturing scheme, only completed lots will be shipped to

the customer. If a fifty-unit lot of 200 unit order is complete, the lot may be shipped to the customer.



The throughput of the entire manufacturing process nmay be conprom sed by
the accunul ati on of inconplete lots in the shipping facility. In the
exanple of the fifty-unit lot in which forty-nine units are conplete, the
conpleted units will typically be placed in the shipping facility or

war ehouse. Dependi ng on the physical characteristics of the units, these
units may consunme a 20 substantial amount of floor space in the shipping
facility. If a sufficient nunber of inconplete, space-consumng |lots
accunul ate in the shipping facility, the operation of the shipping facility
is hindered. If these inconplete lots are not conpleted, thereby allow ng
the conpl et el shi: - t , of the.avaj.l ab rage
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t enpor agdmplethouse conpl eted units. In addition, because each conpl eted
order nust pass through the shipping facility, if only briefly, each order
that3is in proceddeishipping oftmineurnlete latgomaiimes referad toras geortzstipping. @ddsapace i n
the Shiani e e . ety _
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of shipping large lot orders to clear storage space in the shipping
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in buil I ' W, ean If Lts L t onpd efed in
a singl gl g'%el %tscgﬂ\fﬁ%l@éég ,extg{?gﬁeﬁ) rfgd)rfelra£ if "\tn?/t %gér%:'o rr%q“g]tl%é(]&lc%‘gglae%aﬁ%e&
across gevmplate doders ©@ cogtbinsrs tamds fo ceatdcubtomerconfisioncaanid reiribegofiunits reoeieed han a
handf ul ,of the unjts of the order. oal of manufacturing i.s.the .

conpl et Fl?ﬁ‘? I‘BmeltﬁglhﬁlnH £ Pﬂ&qrgm'f@%?ﬂtéasbégw‘ﬁﬁ f’%{n@@e thgt“’rhl‘%PF’SWnﬁsr ocess
isto _sb@@%ﬁgaQ@xﬁpﬂe&t&d&MFan@éﬁhmrv@gtis dnQid FH! tolh SHpubdtthd MafufARRing EUM Ng
space in the shipping facility. Consider the exanple of two orders of fifty
uni 18 eslipriagprosesune that the normal process tine for the conpletion of
each order is te 0, . [ Sk ] . WM e
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the last, unit of. Order A.is conplete.. 15 The ond order (Order
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manuf acturing to conplete the order having the ol dest order age, the

man#0ac substangalpnaish aéflogrepags) in dee shippingofesiity. | 1 a suifisicat MyabeOod 81CoBPISES or e
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conpl et ehifdeckdr IfAhest idcompletedots ae noeainpleted) thetebiy ell AGing thdeompletadiisthiospiptg .
Preventi nearly c | et, der A fromshi.pping wll.  cause e conpl eted
i 1o of BSOS, 1T BB ASH Bl CSIARtas SPicehie SHPBEF e PREiiar sl be OEBESt e
rate of ugioRlglett i UFRBN thistdonBifien BB, BeledfitetRardflninh BRICEE iREIPERFShut 4
SUWARY I'n accordance with the present disclosure, a nethod and systemis
pr ovd3dedlotay Bpavseiit isinedongsepossiblette were 2ompleted unitshrougrepaits ¢in ba meanlastatedur i ng
and shi pping. f.agility. I |, ¢ d i and
cort od, ] sl Bptdsiel vilEb, ERESEB G, AU LS 38 Sad ol eniE) BT
dat a r ecangbeted @daamnisephsaithequpt kireghipping ferility i fonlybridily, saelt ondelr that isinprdcessi t y
basis. The data_records.are first sorted by orders having the fewest nunber
of | neonpia AR E R Mol e Ao s T RSPt BbArbE Fey s that o
records are sorted according to the |argest nunber of total units in the
order or lot on a descending basis. As a third priority, the data records
are sorted according to the age of the order on a descendi ng basis. The
data records are then displayed on a real-tine basis 10 on an Internal web
server or conputer system such as a conpany Intranet. At |east one

techni cal advantage of the present disclosure is a nmethod for identifying

i nconpl ete orders in the manufacturing facility that nost affect the

t hr oughput of the manufacturing and shi ppi ng operations. By identifying
those orders that have the fewest nunber of inconplete units and that al so
have the hi ghest number of units in the order, the manufacturing facility
can 15 conplete those orders that will free the nost allocated space in the
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25 18 aligned with the goal of the distribution process - shipping those
orders that consune the nost space in the shipping facility. The separate
goals are aligned by identifying for the manufacturer those orders that,
when conpl eted, will have the greatest inpact on the manufacturing facility
and the shipping facility. These identified orders, when conpleted, wll
both | eave the manufacturing facility and clear allocated space in the
shipping facility. Qher technical advantages will be apparent to those of
ordinary skill in the art in view of he follow ng specification, clains,
and draw ngs. 6 BRI EF DESCRI PTI ON OF THE DRAW NGS A nore conpl ete
under st i ] s n i - reqf e
R T R N
wi t h t hedes Gothpacontribgted tathie cgssumiptiombli sphicelin e shiphmp davilecynunber s i ndi cate
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optim zation process; Figure is a displayed pagée of data that has been
col |%ect kpritn @f shippiad large detdorders tto clepe stbfagouspacadn dka elfipming facdity: Inon#iygure 4
is a fl I ] f J i_bpl ng. i mrzat | ; and
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shi ppi NgnitsQE teiopder, A36alBF AaMRIThctEHrBGE B8 USBpIBRINI kR Jldest 78 Wille tRE gdanstH pped
units in the shipping facility to be associated and 5 optim zed with

i ncdhpl disEibutien progess is kreshimihodedets that asgnqazast toicompletipreang thas afgconiugingpacee
describ : { i i ti. g1 t he
manat actop S RReRl. KUk E kol SO0 biNGhs SRy bW R e | 07,
t 0 i nt enérarabpmiceds tineefor Hrecnogippetibn 0 tehakddr ietemhous adha firstgrder ¢Ostes A) The
sorting pracess t he present disclosure |ikew.se identifies. those.

e SERSIFE ditins SXCFHIEN OF PR Wi SO Ordi B85 LR AS S SRS he
manuf aciitd oTOradth &8iPRk BppIh O fe8%y and will ship once the last unit of Order A is complete.

15  The second order (Order B) includes twenty-five complete units and twenty-five incomplete units.

Order B has an order age of twenty hours. Because it is often a goal of manufacturing to complete
the order having the oldest order age, the manufacturing personnel may place a priority in completing
Order B before Order A. Although, completing Order B before Order A will permit manufacturing
to clear from its record an aged order, the failure to complete Order A will prevent a nearly complete
20  order from shipping. Preventing nearly complete Order A from shipping will cause the completed
units of Order A to consume space in the shipping facility and reduce the rate of overall throughput

of the manufacturing and shipping process.



10 Shown in Figure 1 is a flow and | ogi c di agram of the manufacturing,

shi pping, and information flow in a manufacturing environnment. As indicated
in Figure 1, follow ng the nmanufacture of products at a manufacturing
facility 10, products travel to a shipping facility 12, where they are
col l ected and shipped to a custoner 14. Manufacturing facility 10 and
shipping facility 12 may occupy the sane physical space. Information
concerning the status of the 15 manufacturing process, including
information concerning the status of grders is collected and placed in a
dat abase 16. Information concerning the status of the shipping or

distri ﬂﬁ%k§¢ocess is collected and placed in a database 18. The
optini?%%run—process 20 of the present disclosure collects data fromthe
manuf act uri ng dalmbaselaié witd thehgesehi piptloqire at mbtase addB sysBBaoisprovidéd gitr e 2

is a flow di.agram of _.a manufact uri,ng apd shi ppi ng optim zati on 20 process.
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limted in size to a lot of fifty units, the nunber of units in an order is
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conplete orders are ready to shi pped, these orders do not need to be
opt 14 zewlanjnternal @eh exrvertop compuwernslysten, Wwah asa ¢ompahe Intranetf act uring facility.

At step 24, al j . i ,
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Figure 2 continues on parallel paths, using data fromboth shippin
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provi di ng, techni cal service to the order., At step. .32, data fromthe
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several manufacturing lines, it is possible that the |ncozgkgte units of an
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of an order describes. the | ocation, or the manufacturing step of the unit
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data fromthe nmanufacturing database. The data from each database is
cross-referenced agai nst each other according to the uni que order nunber of
each order, creating a data record for each order. Once the 25 data for
each order has been collected, the data records can be sorted. At step 42,
the data records are first sorted on an ascendi ng basis according to the
nunber of inconplete units in each order. As an illustration, those orders
that have only one unit that has not yet been manufactured will have
priority in the sorting process as conpared with those orders that have
tens of units that have not yet been 9 manufactured. At step 44, the data
records are sorted on a descending basis according to order size. As a
result of step 44, the largest orders that have the fewest inconplete itens

o oy o o —— oy 1 .




space at the shipping facility. At step 46, the data records are sorted by
the cunmul ati ve order age on a descending basis. As such, once the orders
with the fewest inconplete units and the nost units are identified, the
records are sorted a third tine to identify those units that are

cunul atively the oldest 10 units. The step of sorting by the oldest units
denonstrates a policy towards identifying the oldest units, as judged by
the cunul ative order age. At step 48, the data is displayed. Shown in
Figure 3 is a exanple of the data thats has been collected and sorted
according to the rom1diagran1of Figure 2. On the left side of the col umms
of sort r U L " i ndi cat ed at
50. Th eﬁgi%1 g Cleﬁrb IB&té’&)Jtp Eéemr& r%l :’é@ﬁhﬁﬂ% %1 i |OélrN aw’&tﬁg% P@Qe PRI each
or der b@lthrgie IOf oiidinady kil m theat muiew ofthe lfolbfmrl.gmpédﬁcdnﬂn tdmeeatatamvigds. Fi gure
3, the maxi mum nunber of units per order is fifty units. Colum 52 of
Figure 3 is the service tag of each order. Colum 54 of Figure 3 is the
manuf acturing line of each order. Columm 56 identifies the nunber of units
m ssing fromthe order, i.e., the nunber of units that have not yet reached
the shipping facility for bundling and shipnent with the remai nder of the
units of the order. 20 Columm 56 is sorted by the nunber of mssing units
on an ascendi ng basis. As such, the orders or data records that have the

hi ghest priority will be those that have the fewest number of m ssing
units. Columm 58 identifies the total itens in the order. The records are
secondarily sorted according to the total itens in the order on a
descendi ng basis. As shown in Figure 3, order nunber "828604942," which has
one mssing unit and forty-eight units in the order, has priority over
order 25 nunber "823691464," which has one mssing unit and forty-seven
units in the order. The priority of the |arger order over the smaller
order, given the sane nunber of mssing units, reflects the goal of
conpleting orders that free the nost space in the shipping facility.

Compl eting an order of forty-eight units will free nore space than
conpleting an order of forty-seven 10 units or ten units. Columm 60
identifies the last route or the nost recent manufacturing |ocation of the
order. The four-digit identifiers in the columm 60 represent codes that
identify for the manufacturer the manufacturing station of the unit. If
nore than one unit is inconplete, the last route mybe set as a default to
identifying the last route or manufacturing | ocation of the unit that is 5
at the earliest stage in the manufacturing process. Columm 62, which is
titled "Age," represents the elapsed tinme of the unit in the current route
or manufacturing station. Colum 64, which is titled "Age since TP" is the
age of the order since the time that the order was passed to manufacturing.
The age of the order, as shown in colum 64, is the third criteria for
sorting. Sorting is done on a descending basis, thereby reflecting a
priority for those orders that are the ol dest anong those orders 10 having
few units mssing and a | arge nunber of total units. The process of sorting
the data identifies inconplete units in the manufacturing facility that, if
| eft unfinished, are nost likely to results in delays in the manufacturing
process, and that, if finished, are nost likely to free physical space at
the shipping facility. Figure 3 includes the | egend, "The DC [shi pping
facility] could ship an additional 5085 systens when these 1156 orders 15
arrive. As such, when the 1156 inconplete orders are conpleted, 5085
systens or units could | eave the shipping facility. As it stands, however,
the shipping facility nust allocate physical space for 5085 systens or
units. The process of collecting and sorting data fromthe manufacturing
and shipping facility as described herein results in the identification of
those inconpletely manufactured units that, if conpleted, would have a
significant inmpact on the throughput of the manufacturing and




20 shipping process. The process described herein identifies those orders
in manufacture that are fewin nunber and that, if conpleted, would result
in the | argest number of units being shipped, with a tertiary preference
for those orders that are the oldest in terns of cunulative age. The data
of the present invention can be updated on a real-tine basis. The

optim zation application of the present invention may reside, for exanple,
on a corporation's internal 25 web server. Upon initiating the optim zation
application or hitting a refresh or rgl oad key, data is retrieved from each
of the manufacturing database and the shipping data. Follow ng sone

cal cul ag} SRS a is sorted and placed in table, as
shown i s 0 abl e causes the above-descri bed process
to be repeated, Wmbsgicompleeainderstandidadfihd fradenveamboldimentsiahd adgnegesterbyf any

user of the optimzatio rogram cause, the optim zati on program can be
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on the shipping process nmaybe refreshed and viewed by any nenber of the
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when an T nconp eir area of responsibility is negatively
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nanufacﬂy@&ﬁ%Fﬁﬁgpﬁ§§ezln addition to the nmet hodol ogy for sorting records
of the flow diagramof Figure 2, 10 other sorting nethodol ogi es may be
per #®rmed on t he Higwgads adﬁwadlﬁgrmw pmanfaairingand shinpiegaptimizaionpracasand
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i dent i c lowtdingrdue ofFigws 4descri bed above with respect to Figure 2. Follow ng
the step of nmerging the data collected fromthe manufacturing database wth
data collected fromthe shipping database, the data records are sorted
according to the 15 steps shown in Figure 4. The data is first sorted in
step 46 by the cunul ative order age of each order, on a descendi ng basis.

Pl acing order step 46 first assures that the ol dest order will have
priority in this sorting hierarchy. After step 46, the data records are
sorted at step 48 according to the nunber of m ssing units in each order.
The sort of step 46 is made on an ascending basis. Finally, at step 44, the
data records are sorted on a descendi ng basis according to the total nunber
of units in the order. 20 The sorting process of Figure 4 assures that

ol der orders will have first priority, followed by a priority weighting for
orders with fewer number of inconplete orders, and orders with | arger
nunbers of total units. Shown in Figure 5 is a set of data that has been
sorted according to the flow diagramof Figure 4. Although colums 50-64
are present in the table of Figure 5 as was the case in the table 25 of
Figure 3, the data shown in the renmainder of the table is different. First,
the ol dest order, as indicated by the highest nunber in the colum "Age
Since TP," or the cunul ative order age, has the highest priority. As shown
in Figure 5, data record "821473l 13" has the highest sorting priority
because it is the oldest order as judged by its cunul ative order age. Next,
the data records or orders 12 are sorted on an ascendi ng basis according
to the nunber of units mssing fromthe order. The nunber of units m ssing
fromthe data record or order is shown in colum 56. Finally, the data
records or orders are sorted according to the total size of the orders on a
descendi ng basis. The order size is shown in columm 58. The techni que
described in the present disclosure permts the presentation of data
concerning the status of the manufacturing and shipping facilities on a
real -time basis. This data can be viewed on a real-tine basis by those
personnel responsible for the manufacturing and shipping facilities. The
optim zation process of the present disclosure sorts the orders to identify
t hose unmanufactured units that have the greatest effect on the throughput
of the manufacturing process. 10 Orders are sorted on a priority basis to
identify those orders that have, as a first sorting priority, the fewest
nunber of inconplete units, and, as a second sorting priority, the |argest
nunber of total units in the order. Once the orders are sorted according to
t he di sclosed sorting schene, the records having the highest priority and
the greatest effect on the throughput of the manufacturing and shi pping
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It should be recognized that the nethod described in the present disclosure
Is not limted to the manufacture of conputer systens. Rather, the

t echni ques descri bed herein nay be 20 applied with equal effectiveness to a
manuf acturi ng process for any item Although the present disclosure has
been described in detail, it should be understood that various changes,
substitutions, and alterations can be nade hereto w thout departing from
the spirit and the scope of the invention as defined by the appended

cl ai ns. 13 WHAT IS CLAIMED 1S: 1. Asrethod for identifying inconplete
orders in a manufacturing facility, wherein each order includes a nunber of
units, Eﬁﬁnﬁigjﬁgstmﬁﬁﬁp@s of: 5 collecting data concerning orders;
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nunber of incomplete units in the order, the nunmber of units in the order
and !9 he age of t heoginda Figure 1 is a flow and logic diagram of the manufacturing, shipping, an

information flow in a manufacturing environment. As indicated in Figure 1, following the

manufacture of products at a manufacturing facility 10, products travel to a shipping facility 12,
where they are collected and shipped to a customer 14. Manufacturing facility 10 and shipping
facility 12 may occupy the same physical space. Information concerning the status of the

15  manufacturing process, including information concerning the status of orders is collected and placed
in a database 16. Information concerning the status of the shipping or distribution process is
collected and placed in a database 18. The optimization process 20 of the present disclosure collects

data from the manufacturing database 16 and the shipping database 18.

Shown in Figure 2 is a flow diagram of a manufacturing and shipping optimization

20  process. Atstep 22, all available orders are retrieved from the shipping database, which is shown on
Figure 1 as database 18. Because shipped orders are limited in size to a lot of fifty units, the number
of units in an order is limited to fifty units. Thus, even though a customer may order a number of
units, the maximum number of units that comprise an “order” for the sake of the flow diagram of
Figure 2 is limited to a maximum number, one example of which is fifty units. At step 24, complete

25  orders are filtered from the list of total orders. The filtering step of step 24 is necessary because
shipping database 18 may include a listing of orders that are actually complete and will soon be
shipped from the shipping facility. Because complete orders are ready to be shipped, these orders do

not need to be optimized with respect to incomplete units in the manufacturing facility. At step 24,



14 4, The method for identifying inconplete orders in a manufacturing
facility of claiml1, wherein the step of collecting data concerning orders
conprises the steps of, retrieving a list of all orders from a dat abase of
all orders in a shipping facility; renmoving fromthe |ist all conplete
orders; and retrieving froma manufacturing database data on the orders
that remain on the list of orders retrieved fromthe shipping facility. The
met hod for identifying inconplete orders in a manufacturing facility of
claim3, further conprising the stepsgof, 10 identifying at |east one
manuf acturing |ine of each order; and displaying the manufacturing |ine of
each or | - Qi F S: B 0
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processing continues at step 30, where the service tag of each order is identified from the data in the

manufacturing database. The service tag of an order is a code that identifies the units of the order for
the sake of providing technical service to the order. At step 32, data from the manufacturing

10 database is used to identify the manufacturing line of any incomplete units in the order. Because
orders are typically divided among several manufacturing lines, it is possible that the incomplete
units of an order will be located on more than one manufacturing line. At step 34, the route of each
order is determined from data in the manufacturing database. The route of an order is the location of
the order in the manufacturing process. In the case of the manufacture of a computer system, the

15  route of an order describes the location or the manufacturing step of the unit under manufacture. As
an example, in the case of the manufacture a computer system, the unit may be routed to initial
assembly or the unit may be routed to electromagnetic testing. The route of a unit describes the
manufacturing step for the unit. At step 36, the age since the last route of the unit is determined from
data in the manufacturing database. The aging calculation of step 36 is calculation of the time that

20  the unit has been in the current manufacturing station. At step 38, the cumulative age of the entire
order is calculated from data in the manufacturing database.

At step 40, the data from the shipping database is combined with data from the
manufacturing database. The data from each database is cross-referenced against each other
according to the unique order number of each order, creating a data record for each order. Once the

25  data for each order has been collected, the data records can be sorted. Atstep 42, the data records are
first sorted on an ascending basis according to the number of incomplete units in each order. As an
illustration, those orders that have only one unit that has not yet been manufactured will have priority

in the sorting process as compared with those orders that have tens of units that have not yet been



15 8. A method for synchronizing the throughput of a manufacturing facility
with the throughput of a shipping facility, conprising the steps of:
col l ecting data concerning the unshi pped orders in a shipping facility;
col l ecting data concerning the inconplete orders in the manufacturing
facility; merging and sorting the data concerning the unshipped orders in a
shipping facility with the data concerning the inconplete orders in the
manuf acturing facility such that each order is sorted for display according
to the followng criteria: orders havigng the fewest nunber of inconplete
units have highest priority; orders having the |argest nunber of total
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faci | itydewifidd, theeecords are sorted a third time to identify those units that are cumulatively the oldest

10 units. The step of sorting by the oldest units demonstrates a policy towards identifying the oldest
units, as judged by the cumulative order age. At step 48, the data is displayed.

Shown in Figure 3 is a example of the data that has been collected and sorted
according to the flow diagram of Figure 2. On the left side of the columns of sorted data is the
column labeled “Order Number,” which is indicated at 50. The order number is the unique identifier

15 for each order, with each order being limited to a maximum number of units. In the example of
Figure 3, the maximum number of units per order is fifty units. Column 52 of Figure 3 is the service
tag of each order. Column 54 of Figure 3 is the manufacturing line of each order. Column 56
identifies the number of units missing from the order, i.e., the number of units that have not yet
reached the shipping facility for bundling and shipment with the remainder of the units of the order.
20 Column 56 is sorted by the number of missing units on an ascending basis. As such, the orders or
data records that have the highest priority will be those that have the fewest number of missing units.
Column 58 identifies the total items in the order. The records are secondarily sorted according to
the total items in the order on a descending basis. As shown in Figure 3, order number
“828604942,” which has one missing unit and forty-eight units in the order, has priority over order

25  number “823691464,” which has one missing unit and forty-seven units in the order.

The priority of the larger order over the smaller order, given the same number of
missing units, reflects the goal of completing orders that free the most space in the shipping facility.

Completing an order of forty-eight units will free more space than completing an order of forty-seven



t hroughput of a shipping facility of claim 11, wherein the collected and

di spl ayed data includes, for each order, the el apsed tine of at |east one
unit in the location on the manufacturing |ine. 16 13. The nethod for
synchroni zing the throughput of a manufacturing facility with the

t hroughput of a shipping facility of claim@8, further conprising the step
of continually executing the steps of collecting data, nmerging and sorting
the data, and displaying the data such that the data is displayed on a
real -tine basis. 5 14. The nethod forygynchroni zing the throughput of a
manufacturing facility with the throughput of a shipping facility of claim
8, whergi e liectd 0 r | l.ppe LS In a
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manuf act uri ng and shi ppi ng process, conprising the steps of:. collecting
dat & co%é@reﬁli? #-SHae i tg¢ mymtf@ﬁ?vgustpéoqswdgb}me@% whichdtitled “Agedreprasentvibg f or

each Oréffﬂséd time of the unit in the current route or manufacturing station. Column 64, which is titled

“Age since TP” is the age of the order since the time that the order was passed to manufacturing. The

age of the order, as shown in column 64, is the third criteria for sorting. Sorting is done on a

descending basis, thereby reflecting a priority for those orders that are the oldest among those orders
10 having few units missing and a large number of total units.

The process of sorting the data identifies incomplete units in the manufacturing
facility that, if left unfinished, are most likely to results in delays in the manufacturing process, and
that, if finished, are most likely to free physical space at the shipping facility. Figure 3 includes the
legend, “The DC [shipping facility] could ship an additional 5085 systems when these 1156 orders

15  arrive. Assuch, when the 1156 incomplete orders are completed, 5085 systems or units could leave
the shipping facility. As it stands, however, the shipping facility must allocate physical space
for 5085 systems or units. The process of collecting and sorting data from the manufacturing and
shipping facility as described herein results in the identification of those incompletely manufactured
units that, if completed, would have a significant impact on the throughput of the manufacturing and

20  shipping process. The process described herein identifies those orders in manufacture that are few in
number and that, if completed, would result in the largest number of units being shipped, with a
tertiary preference for those orders that are the oldest in terms of cumulative age.

The data of the present invention can be updated on a real-time basis. The
optimization application of the present invention may reside, for example, on a corporation’s internal

25  web server. Upon initiating the optimization application or hitting a refresh or reload key, data is
retrieved from each of the manufacturing database and the shipping data. Following some
calculation steps, the collected data is sorted and placed in table, as shown in Figure 3. Refreshing

the table causes the above-described process to be repeated, yielding real-time data that can be



sorting the data records such that data record is sorted according to the
followng criteria: orders having the fewest nunber of inconplete units
have hi ghest priority; orders having the |argest nunber of total units have
next priority; and orders having the ol dest age have the next priority; and
10 displaying the nerged and sorted data on a real-tine basis. 16. The

nmet hod for managi ng the throughput of a manufacturing and shi ppi ng process
of claim 15, wherein the step of collecting data concerning partially

conpl ete orders conprises the steps ofy 15 identifying all orders for which
at |l east one conplete unit is located in the shipping facility; and

col | ect 'I' f.or. se order for whi ch
at | easljte oﬁ%&%g‘#{ﬁ{ otfﬁl% OI%RI gaﬁ%ﬁ:ﬁ g@& ? uéétrh ° t1 zgtl%f'é’é?gr m? @7 The
met hod dcoessibntagpugly a.ﬁ hﬂtetnlar adlg Biseibr bitrafetTralifiae tiutralcagcemdg sl prunof threOC ess
of cl ai m 1

e uni BBSFE PRSRISARS o e i an e SHIRBE GRS T OF FSHSH SRy |
the or dgfmentiRr SURDBENBEMENY hdnuifitnirhg, K IsKE ?{)mg 80s. tAGua) BeQlisd JTnebARl;: 25

18. The net hod for nanag |n% t he t hr oughpu a manufacturing and Shlpplng
pr oces sofggcordsampuisturingermplayeesice ahlstp Iqaykldfreceamhe whananimooptets ynit inthes a

di spl ay, of ofa}es}l,o‘?&% 1ity i Jg%{%flf&‘fé’c‘hhg% gﬁ)put Seah r%grgu%actunng and shipping

process. Similarly, management employees are able to recognize when a line or manufacturing
location is a consistent sources of delays in the manufacturing process.
In addition to the methodology for sorting records of the flow diagram of Figure 2,
10 other sorting methodologies may be performed on the merged data from the manufacturing database
and the shipping database. Shown in Figure 4 is a subset of the flow diagram of Figure 2.
Steps 22-38 are not shown in Figure 4, as these steps are identical to the steps described above with
respect to Figure 2. Following the step of merging the data collected from the manufacturing
database with data collected from the shipping database, the data records are sorted according to the
15  steps shownin Figure 4. The datais first sorted in step 46 by the cumulative order age of each order,
on a descending basis. Placing order step 46 first assures that the oldest order will have priority in
this sorting hierarchy. After step 46, the data records are sorted at step 48 according to the number of
missing units in each order. The sort of step 46 is made on an ascending basis. Finally, at step 44,
the data records are sorted on a descending basis according to the total number of units in the order.
20  The sorting process of Figure 4 assures that older orders will have first priority, followed by a
priority weighting for orders with fewer number of incomplete orders, and orders with larger
numbers of total units.
Shown in Figure 5 is a set of data that has been sorted according to the flow diagram
of Figure 4. Although columns 50-64 are present in the table of Figure 5, as was the case in the table
25  of Figure 3, the data shown in the remainder of the table is different. First, the oldest order, as
indicated by the highest number in the column “Age Since TP,” or the cumulative order age, has the
highest priority. As shown in Figure 5, data record “821473113” has the highest sorting priority

because it is the oldest order as judged by its cumulative order age. Next, the datarecords or orders



18 19. The nethod for managi ng the throughput of a manufacturing and

shi ppi ng process of claim 18, wherein the display of each data record

i ncludes a display of at |east one manufacturing |ocation for the

manuf acturing |ine displayed for each order. 20. The nethod for nmanagi ng

t he throughput of a manufacturing and shi pping process of claim19, wherein
the display of each data record includes a display of the el apsed tine of
the unit in the manufacturing |ocation displayed for the order. .A .AAf. Ahl
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having the highest priority and the greatest effect on the throughput of the manufacturing and

shipping process are identified. In addition, individual unmanufactured units within these orders are
15  identified. Once identified, these unmanufactured units can be handled by the manufacturing facility
so that he manufacturing of these units is completed quickly and the entire lot of the order can be
shipped as a whole to the customer.
It should be recognized that the method described in the present disclosure is not
limited to the manufacture of computer systems. Rather, the techniques described herein may be
20  applied with equal effectiveness to a manufacturing process for any item.
Although the present disclosure has been described in detail, it should be understood
that various changes, substitutions, and alterations can be made hereto without departing from the

spirit and the scope of the invention as defined by the appended claims.
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WHAT IS CLAIMED IS:

1. A method for identifying incomplete orders in a manufacturing facility, wherein each

order includes a number of units, comprising the steps of:
5 collecting data concerning orders;

identifying for each order the number of units for which manufacturing is not
complete;
identifying for each order the number of units in the order;
identifying for each order the age of the order; and
10 sorting the orders, wherein the sorting process assigns highest priority among the
orders to the order having the fewest number of units for which manufacturing is not complete,
wherein the sorting process assigns next highest priority to the order having the largest number of

units in the order, and wherein the sorting process assigns next highest priority to the order having

the greatest order age.
15

2. The method for identifying incomplete orders in a manufacturing facility of claim 1,
further comprising the step of displaying the sorted orders.

3. The method for identifying incomplete orders in a manufacturing facility of claim 2,
20  wherein the display of each order includes a display of the unique order number for the order, the

number of incomplete units in the order, the number of units in the order, and the age of the order.
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4, The method for identifying incomplete orders in a manufacturing facility of claim 1,

wherein the step of collecting data concerning orders comprises the steps of,

retrieving a list of all orders from a database of all orders in a shipping facility;

removing from the list all complete orders; and

5 retrieving from a manufacturing database data on the orders that remain on the list of

orders retrieved from the shipping facility.

5. The method for identifying incomplete orders in a manufacturing facility of claim 3,
further comprising the steps of,

10 identifying at least one manufacturing line of each order; and

displaying the manufacturing line of each order in the display of the sorted orders.

6. The method for identifying incomplete orders in a manufacturing facility of claim 5,
further comprising the steps of,

15 identifying at least one manufacturing location of each unit in the manufacturing line;
and

displaying the location of each unit in the manufacturing line in the display of sorted
orders.

20 7. The method for identifying incomplete orders in a manufacturing facility of claim 6,

further comprising the steps of,

identifying the elapsed time of at least one unit in the manufacturing location in the

manufacturing line; and

displaying the elapsed time of at least one unit in the manufacturing location in the
25  manufacturing line.
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throughput of a shipping facility, comprising the steps of:
collecting data concerning the unshipped orders in a shipping facility;
collecting data concerning the incomplete orders in the manufacturing facility;
5 merging and sorting the data concerning the unshipped orders in a shipping facility
with the data concerning the incomplete orders in the manufacturing facility such that each order is
sorted for display according to the following criteria:
orders having the fewest number of incomplete units have highest priority;
orders having the largest number of total units have next priority; and
10 orders having the oldest age have the next priority; and

displaying the merged and sorted data.

9. The method for synchronizing the throughput of a manufacturing facility with the
throughput of a shipping facility of claim 8, wherein the data is merged according to a unique order

15  number assigned to each order.

10.  The method for synchronizing the throughput of a manufacturing facility with the
throughput of a shipping facility of claim 8, wherein the collected and displayed data includes, for

each order, the manufacturing line of at least one of the units of the order.
20

11.  The method for synchronizing the throughput of a manufacturing facility with the
throughput of a shipping facility of claim 10, wherein the collected and displayed data includes, for

each order, the location on the manufacturing line of at least one unit.

25 12.  The method for synchronizing the throughput of a manufacturing facility with the
throughput of a shipping facility of claim 11, wherein the collected and displayed data includes, for

each order, the elapsed time of at least one unit in the location on the manufacturing line.
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ste&))s of collect?ng data, merg%g and sorting the data, ar(13 displaying the data such that the data is

displayed on a real-time basis.

5
14.  The method for synchronizing the throughput of a manufacturing facility with the
throughput of a shipping facility of claim 8,
wherein the step of collecting data concerning the unshipped orders in a shipping
facility comprises the step of collecting data from a database associated with a shipping facility; and
10 wherein the step of collecting data concerning the incomplete orders in the

manufacturing facility comprises the step of collecting data from a database associated with a

manufacturing facility
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comprising the steps of:

collecting data concerning partially complete orders;

establishing a data record for each order;

5 sorting the data records such that data record is sorted according to the following
criteria:
orders having the fewest number of incomplete units have highest priority;
orders having the largest number of total units have next priority; and
orders having the oldest age have the next priority; and
10 displaying the merged and sorted data on a real-time basis.

16.  The method for managing the throughput of a manufacturing and shipping process of
claim 15, wherein the step of collecting data conceming partially complete orders comprises the
steps of,

15 identifying all orders for which at least one complete unit is located in the shipping
facility; and
collecting data from the manufacturing facility for those orders for which at least one
complete unit is located in the shipping facility.
20

17. The method for managing the throughput of a manufacturing and shipping process of
claim 15, wherein the display of each data record includes a display of the unique order number for
the order, the number of incomplete units in the order, the number of units in the order, and the age
of the order.

25

18. The method for managing the throughput of a manufacturing and shipping process of

claim 15, wherein the display of each data record includes a display of at least one manufacturing

line of each order.
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location for the manufacturing line displayed for each order.

20.  The method for managing the throughput of a manufacturing and shipping process of
claim 19, wherein the display of each data record includes a display of the elapsed time of the unit in

the manufacturing location displayed for the order.



