SYSTEM AND METHOD FOR CAPACI TY MANAGEMENT AND TRADI NG BACKGROUND The
present invention relates to capacity managenent and particularly to a
system and nmet hod for managi ng and trading capacity between, clients. A
product supply chain perforns the functions of material purchasing,
transformation materials into internediate and finished products, and
distribution of finished products to clients. In a supply chain, clients
transmt demands that ma incl t ticul tity of a
devi ce design§3E&Eglﬁﬁﬁbéﬁgﬁgéyﬁégsgééggig24%?ﬁgg ot it sits
internal or external manufacturing schedule according to these received
demands, and al |l ocates capacity for manufacturing products to satisfy each
client. Effective supply chai n managpefR&ROUND crucial to neet goals of
reduced inventory, increased productivity, and inproved conpetitiveness.
Manuf acturing and distribution facilities have Iimted resources and
capacity. That Tise potseveripveritams redatse haycHaCHef VRIS sE/E may
be prom sed but unful fill ed,

particularly to a system and method for managing and trading

capacity between clients.

A product supply chain performs the functions of material
purchasing, transformation materials into intermediate an@
finished ;p_roducts, and distribution of finished products to
clients. In a supply chain, c¢lients transmit demands that may
include a request for a particular quantity of— a device désign
to a supplier by a specific date. The supplier plans its internal
‘or 'external manufacturing schedule accor‘di.ng to these received
demands, and allocates capacity for manufacturing products to
satisfy each client.

Effective supply chain management is grucial to meet goals
of reduced inventory, increased productivity, and improved

' c‘bfﬁfp.e'ti't‘iVeﬁess. Manufacturing and distribution fﬁcilit'iE's
‘It.Lave limited resgurces and capacity. That is, not every client

request may be met, in that some may be promised but unfulfilled,



1 sonme may receive inadequate supply, and others may be rejected.
Consequently, effective managenent of capacity in supply chain nanagenent,
Wi t hout excess capacity | oss, has becone an inportant aspect for a product
supplier needing to control manufacturing or distribution. There is a
relatively uni que business nodel in which a supplier prepares its capacity
(capacity avail abl e support denmand, CASD) for respective clients based on
client denaode nphamscédieeintadonetastsupbans)andrdhetreslnzeds rejeapadity
based' .on both the demand plans and actual orders. In this nodel, the

supplier, Lnstead of-the ient, | F LSk Of I -
fIuctuatiogénﬁ$ﬂ9%$?%%t§ﬁ%%ﬁ§ FF ggnégﬁégféﬁgF%E§ﬁ$%§E%?g@?ﬁ u%?%é%s
nodel and the shift of market fluctuation risk to the supplier. Although
t he suppl i eanagemxposedvitthogiteatrresbsk;apastitant $opeceihss béteemeseawi ce.

Fig.1l illustratesa capacity managenent cycl el100, incl udi ngfour periods: CASD

Do o Bt FasfeeD 288" &' LALARE Wi P AP % ESeoftlo1
manufacturing or distribution.:

There is a relatively unique business model in which a
supplien_: prepares its c:apa.city (capacity available support
demand, CASD) for respective cl'ients based on ‘glien't' demand
plans (client forecast plang), and utilizes its capacity based’

-on both the demand plans and actual orders. In this model, the
supplier, instead of the client, is exposed to the risk of market
fluctuation. The clients benefit from the long-term contract
business model and the shift of market fluctuation risk to the
suppiier. Althouch the supplier is exposed to greater riskl,
clients recéive better service.

Fig. 1 illustrates a capacity management cycle 100,
including foﬁr periocis: CASD preparation period P1l, CASD
operation period P2, open period P3, and production period P4.
During CASD preparation period Pl, each client transmits its

forecast demand plans to the supplier, and reserves capacity to



During CASD preparation period P1, each client transmts its forecast
demand plans to the supplier, and reserves capacity to 2 fulfill its
forecast demand pl ans. Subsequent to the CASD preparation period Pl, the
CASD for the respective client is fixed. During CASD operation period P2,
t he supplier receives .actual orders fromthe client, and all ocates
appropriate capacity fromthe reserved CASD.. After a cut off date (CQOD)

for the capacily dapadgerentscydemariihelremantsiASknodnicach eheenhspi s
rel eased. The rel eased capacity is then opened and follows the first in

first serve (FIFS).rule tpo ill all orders .received fromother clients
during opeh™ pBFTd l?%.pﬁﬁ%%éL%%etijé#X Lricdd P8, TERESSEpEF & 16RGi hE

manuf acturi ng products for a respective client using its reserved CASD
during profligéd on Dupenicodals. opdird thiorCASR ikidek, tHe prgfilSercapast t¥s
managenent is achieved, the supplier gains advantage over conpetitors
attenpting_to serve the SAIe clients, . However, siﬂfe t he open eriod P3 is

short, anda%??%ﬁtQQQ%%Ws:ﬁﬁFtt i FLi 92t cupnff fallocates “appropriate '

capacity from the reserved CASD. .After a cut off date (COD) for
the capacity management cycle, the remnant CASD of each client
is released. The released capacity is then opened and follows
the first in first serve (FIFS} rulé to fulfill all orders
received from other clients during open period P3. After the
open.period_P3, the sﬁpplief begins manufacturing products fbr
a respective client using its reserved CASD during production
periocd P4.

In the CASD model, if precise capacity management is
achieved, the supplier gains advantage over competitors
attempting to serve the same clients. However, since the open
period P3 is short, and clients always wait until the cut off
date to give up its CASD;. capacity management becomés
inefficient, and the supplier may lose capacity, thereby
reducing the capacity util;’.ty rate, and increasing related costs

aﬁd risk.



date to give up its CASD, capacity nmanagenent becones inefficient, and the
supplier may | ose capacity, thereby reducing the capacity utility rate,
and increasing related costs and risk. 3 SUMVARY The present invention is
proposed to solve the aforenentioned issues. It is noted that the present

i nvention wall be applicable to any factory, service supplier and product.
Accordingly, it is an object of the present invention to provide a system
and nmethod for capacity managenent. |SUMM&RZNot her object of the present

i nvention to provide a systemand nethod for trading capacity between
clients. To achieve the above objects, the present invention provides a

system and met hddef oPREEFAE t yinaTgarentiandereperiidig. tAccepdirag tbeone
enbodi ment of the invention, the systemincludes a user interface, a

processi ngaBBi-tmandianedacsOWy i ngrupit, The yuser jnterface receives a
capacity release request having a first capacity réserved in a st

capacity . .
will be applicable to any factory, service supplier and product.

Accordingly, it is aﬁ object of fhe present invention to
provide a system and method for capacity management.

It is another object of the present invention to provide
a system and method for trading capacity between clients.

To achieve the above objects, the present invention
‘provides a system and method for capacity nmnagement and
trading. According to one embodiment of the invention, the
system inc1udes a user interface, a processing unit and an
accounting unit. The user interface receives a capacity release
request having a first capacity reserved in a first capaéity
management cycle from a first client, and a pull-in demand from
a second client via a network, in which elient information is
kept confidential. The processing uhit releases the first
capacity to meet the pull-in demand if the first capacity is

sufficient for the pull-in demand. The accounting unit



managenment cycle froma first client, and a pull-in demand from a second
client via a network, in which client information is kept confidential.

The processing unit releases the first capacity to neet the pull-in demand
if the first capacity is sufficient for the pull-in demand. The accounting
unit 4 generates a bill for the pull-in demand to the second client, and

calculates a product discount for the first client. The system further
i ncl udes FVEFERA iFoklddi EoFofhe rrslivit glemaset 6rd thapaeroydorl gema) |y
reserved for the pull-in demand for a device design corresponding to the

first capagid Yalduihi3RCNECADRE! Y s ﬁee%PttﬁgCy&%t@iié{@. first

capacity management cycle releases a first capacit) e processing unit
further defines a capacity push-out ratio for the flrst.cl!enta i n which
the first capadity F¥stABertwhdigushroludeatio, rEmbrvegiom t snat for
notification to the first client, in which the notification conprises the

cycle timyeabritg soRaNhLRRREEE Yy ANIAEHENY, £YELE,BRGGOTRLENIN gate for
demand for a device design cor#esponding'to the first capacity

in a sécond capacity management cycle after the first capacity
management cycle releases a first capacity.

The progessing unit further defines a capacity push-out
fatio for the first client, in which the first capacity is under
the push-out ratio, and transmits.a notification to the first
client, in which the notification comprises the cycle time of
the second.capacity'management cycle and completion date for the
products of the first client.

According to-another embodiment of the invention, the
method first receives a capacity release request having a First
capacity reserved in a fifst capacity management cycle and a
pull-in demand from a first client and a sécond client via a
network, respectively. The client infbrmation. is kept

confidential. If the first capacity is sufficient for the

pull-in demand, the first capacity is released to meet the



products of the first client. According to another enbodi ment of the
invention, the nethod first receives a capacity rel ease request having a
first capacity reserved in a first capacity nmanagenent cycle and a

pull-in demand froma first client and a second client via a network,
respectively. The client information is kept <confidential. If the first
capacity i-s sufficient for the pull-in demand, the first capacity is

rel eased tBUkestntFremangyl d Hid ldéaaridie publ tinfdsmarideipuitien gedemanddi s
t hen generated and transnmitted to the second client, and a product discount

s calcul abgd {Qindier ddd 85 el Aconthe; MELNOLAAIGLHLELES YRS, A SpEONd
capacity originally reserved for the pull-1n deman or a dévice 5e5|gn
corresponding to the first capacity in a second capacity nanagenent cycle

after the FRfSvlehpacfey Wemakerantcldyte releases a first capacity. The
met hod further defines a capacity push-out ratio for the first client, in

which the firstrgapaciiya SIS rEBEves a second capacity originally
reserved for the pull—in demand for a device design
éorresPOHding to the . first capacity in a sécond caﬁacity
management cycle_after the first capacity management cycle
‘releases a first capacity.
The method further defines a capacity push-out ratio fér
the first client, in which the first capacity is under the
’push—out ratio, and transmits a notification to the first
¢lient, in which the notification comprises the‘cyéle time of
the second .capacity management cycle and comp'letion date for the
.products of the firgt client.
The above-mentioned method may take the form of program
code embodied in a tangible media. When the program code is
loaded into and executed by a machine, the machine becomes an

apparatus for practicing the invention.



push-out ratio, and transmts a notification to the first «client, in which
the notification conprises the cycle tinme of the second capacity
managenent cycle and conpletion date for the products of the first client.
The above-nenti oned nethod may take the formof program code enbodied in a
tangi bl e nedia. Wien the programcode is |oaded into and executed by a
machi ne, the machi ne becones an _apparatus for Bract|C|ng the invention. 6

BRI EF DESCRI PTI ON OF THEE BRAWREES O GFe et PEAYENES| ect s, features and

advant ages of thls |nvent|on wi | | becone apparent by referrlng to the
foll owi ng det ai scrl é_ ref rred _enbodipent with reference
to the acconpaEL (ﬂ%ﬁm §Cmﬁﬁep jﬁc Birg. : %P§e§ ST iR Cq95 G &th
illustrating the capaC|ty managemnent cycle Fig. 2 is a schematic diagram
i ' lustratithgscapacehyidnadiilg Becondi Bgppbechie myewﬁeﬂmvlgntt@n,thlél g. 3
is a schematic diagramillustrating the system

following detailed description of the preferred embodiment with

reference to the accompanying drawings, wherein:

Fig. 1 is a schematic diagram illustrating the capacity
management cycle;

Fig. 2 is a schematic diagram illustrating capacity trading
according to the present invention;

Fig. 3 is a schematic diagram illustrating the system
architecture of the capacity trading system according to the
present invention;

Fig. 4 is a flowchart showing the process of the capacity
management method according to the present invention; and

Fig. 5 is a schematic diagrafn illustrating a storage medium

for storing a computer program for execution of the capacity

trading method according to the present invention.



architecture of the capacity trading systemaccording to the present

I nvention; Fig. 4 is a flowhart showi ng the process of the capacity
managenent net hod according to the present invention; and Fig.. 5is a
schematic diagramillustrating a storage nmedium for storing a conputer
program for execution of the capacity trading nmethod according to the
present invention. 7 DESCRI PTI ON The present invention provides a system
and met hod overcomi ng conventi onabPESEGREBTI9N nanagenent problens. Fig. 2 is
a schematic diagramillustrating capacity trading according-to the present
i nvention. As shown in Fig. 2, clients 201, 202, 203 and 204 nay use the
capaci ty tradi nEh8yRZHRIV0 18V enhéopr axaidanent i BNSaem a agidat mekhrto
trade reserved capacity. It should be noted that information of each

client is Js\e@%c&@fﬁgd@&x»@ﬁtm@ama{ga@l@%dmaﬁageﬁreﬁ%ygkggﬁ%%her clients

by the capacity tradi ng system 200. "Fi | Ostrate e architecture of

the capacity tradlng . ,
Fig. 2 is a schematic diagram illustrating capacity trading

according to the present invention. As shown in Fig. 2, clients
201, 202, 203 and 204 may use-the capacity trading system éOO
of the present invention as a platform to trade reserved
rcapacity. It should be note@ that information of each client
is kept confidential and maintained in secrecy from other
clients by Ehe_capacity trading system 200.
Fig.13illustratestheérchitectureiﬂfthecapacitytrading
(management} system 200 according to the embodiment of the
presen£ invention. The capacity trading system 200 includes a
user interface 210, a processing unit 220, a reservation unit
230, an accpunting“unit 240 and a production line 250. The user
interface 210 may be a web-based interface, receiving
information, such as capacity release requests and pull-in
demands from clienﬁs via a network. The processing unit 220
defines a capacity push-out ratio for each client, and each

client may Trelease its capacity accordingly. The processing



(managenent) system 200 according to the enbodi nent of the present

i nvention. The capacity tradi ng system 200 i ncludes a wuser interface 210,
a processing unit 220, a reservation unit 230, an accounting unit 240 and
a production line 250. The user interface 210 nay be a web-based
interface, receiving information, such as capacity rel ease requests and
pull-in demands fromclients via a network. The processing unit 220
defines a @abaciiy naudlerost that repsol tratinademant, metdodashcorfiieattomy
rel ease its capacity accordingly. The processing 8 unit 220 perforns the

capacity ngna t: car di t : nt. in Lon, . a S
degcribgd I'n gg?%?%n?ﬁlgﬁ%nﬁggﬁroﬁ?%%sgsCFF%%?EE%§§:ﬁ%eggﬁéigeggrgg?%on
unit 230 to reserve capacity. Additionally, the reservation unit 230 al so
recei ves ®¥leewingsfromthe processing unit 220 to reserve and exchange
capacity between clients. The accounting unit 240 generates capacity

trading bills feor duergay andcaboul aLes RLOdUst wnidl sogents TLsaald ers.
The production Tine 0" FRnUT act Ut es
| capacity. ﬂAdditionallyy the reservation unit 230 glsb receives
direction from the processing unit 220 to reserve and exchange
capacity between clients. The accounting unit 240 generates
éapacity trading bills for buyefs, and calculates product
" ‘discounts fo; sellers.r The productioﬁ line 250 manufacturés
' products according to device designs from each. client using
corresponding reserved capacitf when one capacity manggement
cycle is complete.

.Fig. 4 shows the processg of the capacity'managément method
according to the embodiment of the present inventiom.

In step 5401, the processing unit 220 checks whether any
capacity release requests have been received. If not, the
procedure is complete. If a capacity release request has been
réceived.in the CASD operation period of a capacity management

cycle (Yes in step S401), in step 5402, the processing unit 220

checks whether any pull-in demand exists. If no pull-in demand



products according to device designs fromeach. client using corresponding
reserved capacity when one capacity nmanagenent cycle is conplete. Fig. 4
shows the process of the capacity nanagenent nethod according to the
enbodi nent of the present invention. In step S40l, the processing unit 220
checks whether any capacity rel ease requests have been received. If not,
the procedure is conplete. If a capacity rel ease request has been

recei ved igxide: CASE) papeedtireniperomplefe a dapasi tydensboedertat it e (Yes
in step S401), in step S402, the processing unit 220 checks whet her any

II-in demand exists, . |f 1l-in d i sts, i
Compi of e, TToHRE TLAEE bad s REY CPRE B Boeear b Tk TP D ey cont b to

performthe operation of step S402 until the end of the CASD operation
peri od of 34w capddi t¥e amhafeneatCiyxbesrbtitharerind@if] thecates@d exi st s
or is received (Yes in step $S402) , in step S403, the processing unit 220

checks whet her t he relﬂgsed capacity recorded in the capacity rel ease
request ignanagement cycle. _ 7

- If there apull-in demand.exists qr is received (Yes in step
.8402) , in step $403, the processing unit 220 checks whether thé
released capacity recorded in the capacity release request is
sufficient to meet the pull-in demand. If the released Capi‘iCitY

"is not sufficient to meet the pull-in démaﬁd, the procedure is
complete. Similarly, the processing unit 220 may continue to
perform the operations of steps 5401, 5402 and15403 if other
capacity release requests or pull-in demands are received until
the end of the CASD dperatio:_n period of the capacity management
cycle.

If so (Yes.in step S403), in step S404, the processing unit
220 releases the capacity recorded in thé capac_ity releasg
request to meet the pull-in demand, and in step S405, re.serves
capacity (future capacity) Efor the released capacity of the
capacity release request in another capacity management cycle.

In another aspect, the processing unit 220 may exchange the

10



sufficient to neet the pull-in demand. |If the rel eased capacity is not
sufficient to neet the pull-in demand, the procedure is conplete.
Simlarly, the processing unit 220 may continue to performthe operations
of steps S401, S402 and S403 if other capacity release requests or pull-in
demands are received until the end of the CASD operation period of the
capacity managenent cycle. If so (Yes in step S403), in step S404, the
processi ngcupbtit220F rakeagesitie reapasktsediecr dad HHatt b€ appcilyinel ease
request to neet the pull-in demand, and in step S405, reserves capacity

(future capacity).for the .released capacity of the capacity rel ease
oquest | nEBBhEHE chh Ry rih SEORE RescL e O GGy SesEcr et he
processing unit 220 nay exchange the 10 capacity of the capacity rel ease

request and kpatieict8eppeddy imandesmnd idydike pull-in demand has its own
capacity reserved in a specific capacity managenent cycle. In step 5406,

i i transmts., notifications to.respective clients. The
Lgfl ]Pr 2;?,Silnngeﬁ$| Eﬁggg t8406, the processing unit 820 transm:e.ts

notifications to:r'espéctive clients. The Iiotification sent to
a client releasing capacity includes cycle time of the exchanged
capacity management cycle and the product completion date. The
notification sent to the client reqﬁesting the pull-in demand
includes cycle time of the pull-in cép;acii;y management cycle and
. product cémpletion date. Ther.eafter,_ in étep 5407, the
processing .unit 220 directs the'accouﬁting unit 240 to generate
a bill for the Cj_apa_city trading and transmits it to ‘the client
requesting the pull-in demand via the network. Addit-ionally,
in step $408, the accounting unit 240 further calculates a
product discount for the client releasing capacity. It is
‘understood that the production line 250 may begin maﬁufacturing
specific prodﬁcts according to the pull-in demand using released
- capacity subsequent to the pull-in capacity management cycle,

and manufacture other products for the client releasing capacity

11



a client releasing. capacity includes cycle time of the exchanged capacity
managenent cycle and the product conpletion date. The notification sent to
the client requesting the pull-in demand includes cycle tinme of the
pul |l -in capacity managenent cycle and product conpletion date. Thereafter,
in step S407, the processing unit 220 directs the accounting unit 240 to
generate a bill for the capacity trading and transmts it to the client

r equest i ngusieg puitle | sprdehantly vizetdws atet wopkcipddi sumreddant o stlep S408,
t he accounting unit 240 further calculates a product discount for the

client relgasi g@p éé&ﬁﬁ;ﬂ%ﬁ%?éﬂgﬁ ?%gg that the production |line 250

may begin manu tur products according to the pull-in denmand
usi ng rel eased capaC|ty‘subsequent to the pull-in capacity managenent
cycle, and mant#act @ir &s othdhapreduectts af crtadegec nsshitun el master capazity 11
using the specially rel eased capacity subsequent to the exchanged capacity

TerSe I e Dok BOAAE B SSRRRE P ng sbenda o
according to the present invention. The computer program
product comprises a storageinediUﬂlsloIhaving'computer'readable
program code embodied in the medium for use in a computer system
500, the computer readable program code comprising at least
computermreadable'progranlcode 511 receivin@;a capacity release
request and a pull-in demand, in which the capacity release
request includes a f‘irst capacity reserved in a first capacity
management cycle, compgter readable program code 512 clhecking
wl:lether the first capacity is sufficient for the pull-in demand,
computei'readablejprogranléode 513 releasing the first capacity
to meet the pull-in demand if the first capacity is sufficient
for the pull-in demand, computer readable prégﬁam code 514
reserving a second capacity for a devicé design corresponding
td the first capécity in a second capacity management cycle, and
computer readable program code 514 generatin_g and transmitting

a bill and a discount to clients.

12



according to the present invention. The conmputer program product conprises
a storage nedi um 510 havi ng conputer readable program code enbodied in the
medi um for use in a conputer system 500, the conputer readabl e program
code conprising at |east conputer readable programcode 511 receiving a
capacity release request and a pull-in demand, in which the capacity

rel ease request includes a first capacity reserved in a first capacity
managenent cycl Bre conpter imeatdbloa proyides codepbik-< ke ckichgriset her t he
first capacity is sufficient for the pull -in demand, conputer readabl e

1 Tha 11 et oR e D, PRy FEPRErde b Sl LRl

readabl e program code 514 reserving a second capacity for a device design
correspondiraducimgt hephcisy CGapaci Byd ninprsedoad Wapaet fycrnbnagenendfcycl e,
and conputer readabl e program code 514 generating and transmtting a bil

and a disc unt; Lo clients. 12 The p%géent vent%gp rOVId%S gggg%Lers a

mechani smToOr- %ﬁ%ﬁﬁﬁq manaﬁeglng an u??y u @f|2|ng &Pt capaci
t her eby

provides clients a bueinéss platform for trading capacity, such
that last minute unplanned -eapacity is supported without
impacting the scheduled producticon plan of the supply chain
management system.

The method and system of the present invention, or certain
aspects or portions thereof, may take the form of program code
(1.e., executable instructions) embodied in tangible media,
such as floppy diskettes, CD-ROMS, hard drives,- or any other
machine-readable storage medium, wherein, when the program code
is loaded into and executed by a machine, such as a computer,
the machine becomes an apparatus for praeticing the invention.
The method and systems' of the present invention may also be
embodied in the form of program code transmitted ovef some
transmission medium, such as electrical wiring or cabling,
through fiber optics, or via any other form of transmission,

wherein, when the program code is received and loaded into and

13



reduci ng capacity loss, and inproving the effectiveness of supply chain
managenent. Additionally, the present invention provides clients a
busi ness platformfor tradi ng capacity, such that |ast m nute unpl anned
capacity is supported without inpacting the schedul ed production plan of
the supply chain nmanagenent system The nethod and system of the present
invention, or certain aspects or portions thereof, nay take the form of
program ceEECHhete by axerehit e siurst Asct icomputenbodhedmachiaadhdtenamedi a,
such as fl oppy diskettes, CD-ROMS, hard drives, or any other
machi ne-r LME) e n_the _programcode s | oaded
into and S%g%g §g§Egggg%ﬁgE?Eg?béu ﬁﬂgéggvggﬁgaﬁérﬁ%e émﬁ%%ﬂ?ﬂge%égbnes an
apparatus for practicing the invention. The nethod and systens of -the
present i AVERREHAL nBYTrEPSD Mrecestodi cthe propeanoroiefcombigeanviodehe
transmtted over sone transm ssion nmedium such as electrical wiring or
cabl i ng, fiber W or Via at her_ f.qQrm of_ _transm ssion,
e ey B alr et e ot Al BTl ey amperytel

wherei n, when the progra e i s recel in
analogously to application specific logic circuits.

Although the preseﬁt iﬂ%ention has. been described in its
preferred embodiments, it ig not intended Fo limit the invention
to the precise embodiments disclosed herein. Those skilled in
th%s fechnology can still make wvarious alterations and
modifications without departing from the scope and. spirit of
this invention. Therefore, the scope of the p?esent invention
shall be defined and protected by the following claims and their

equivalents.



executed by a machine, such as a conputer, the nmachi ne becones an
apparatus for practicing the invention. Wen inplenented on a
general - pur pose processor, the program code conbines with the processor to
provi de a uni que apparatus that operates analogously to application
specific logic circuits. Although the present invention has. been descri bed
inits preferred enbodinents, it is not intended to limt the invention

to the precise enbodi nents disclosed herein. Those skilled in this

t echnol ogyh L stdldimemkeraeari ous alterations and nodifications w thout
departing fromthe scope and. spirit of this invention. Therefore, the
scope of the present invention shall be defined and protected. by the
following clains and their _e uivalengs. 14 What Is Claimed. Is: 1. A system
for capacity rmanagénent®-Tohpri SPRECEY f PPREITEPRLI t OPRSEFVEH for a first
device design in a first capacity nmanagenent cycle; a second capacity
reserved for a Fdceidcdeucceydesigived for a first device design in a

first capacity managgmgnt cycle;

a second capacity reserve@ for a second device design
having a pull-in demand in a second capacity
management cycle after the first capacity management
cycle; and

a processing unit to exchange the first capacity and the
second capacity, wherein the processing unit directs
the first capacity to meet the second device design
and the second capacity'to meett the first device

design.

2. The system of claim 1 further comprising a production
line to manufacture the second device design using the first

capacity after the first capacity management cycle.

i5



having a pull-in demand in a second capacity mnmanagenent cycle after the
first capacity managenent cycle; and a processing unit to exchange the
first capacity and the second capacity, wherein the processing unit
directs the first capacity to nmeet the second device design and the
second capacity to neet the first device design. 2. The systemof claim1l
further conprising a production line to nmanufacture the second device
design using the first capacity after the first capacity nanagenent cycle.

15 3. The system ofqgl awé@thgf eL{zihe, preducthopnli pecaflEi BB 1ine

manuf actures the first device design using the second capacity %%ter t he
second capacity managenent cycle. 4. The systemof claiml| wherein the
processi ng¥ipher mantiertwns kewherfierdeweed jdastipapacinoy theseegendf or t he
first device design is sufficient for the second capacity reserved for

the second,deviCp H8S19Nhe second capacity management cycle.

4. The system of claim I wherein the processing unit
further checks whether the first capacity reserved for the first
device design is sufficient for the second capacity reserved for

the second device design.

5. The system of claiml further comprising a reservation
unit for reserving capacity in the first and second capacity

management cycles.

6. The system of claim 5 wherein the first capacity is
reserved by a first client and the second capacity is reserved

by a second client.

7. A method for capacity management, comprising the

steps of:
exchanging a first capacity reserved for a first device
design in a first capacity management cycle with a

second capacity reserved for a second device design
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?éslbsizésggn;gftclain1l further conprising a reservation unit for
pacity in the first and second capacity nanagenent cycles. 6

The system of claim5 wherein the first capacity is

i . : rese i
client and the second capacity is reserved by a second C{ygﬁtby A

7. A net hod

for capacity managenent, conprising the steps of: exchanging a first

capacity reserved for a first device

design in a first capacity managenent

. . ' .
ycle with a second capacity reserved for a second device design 16 in a

second capacity nmana

cycle, in which thnéq_gg%egcg%n&}é% %c%f:ﬁ;%ﬁqﬂa@auféﬂtstycha@a?diqryt]ﬁgrféggﬁent

dev

alm

e design has a pull-in demand;

such t hat

the first capacity neets the seco i i
nd d i
evi_ce -d%%#g%ﬁ@QQS%B§néQ&%ﬂ@eCapaC'ty

meets the first de&ép&ciﬂmmﬁgﬁg686n¢H§Q%%¢&ﬂ

desian has a pull-in demand,;

urther conprising

such that the £first capacity meets the second device

design and the aecond capacity meets the first device

design.

8. The method of claim 7 further comprising

manufacturing the second device design using the first capacity

after the first capacity management cycle.

9. The method of claim g further comprising

manufacturing the first device design using the second capacity

after the second capacity management cycle.

10. The method of claim 7 further comprising checking

whether the first capacity reserved for the first device design

is gsufficient for the second capacity reserved for th

device design.

17
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manuf acturing the second device design using the first capacity after the
first capacity managenent cycle. 9. The method of claim38 further
conprising manufacturing the first device design using the second capacity
after the second capacity managenment cycle. 10. The method of claim?7
further conprising checking whether the first capacity reserved for the
first device design is sufficient for the second capacity reserved for the
second device design. 17 11. The nethod of claim 7 further conprising

reserving capacity in the fiyst and.seco Ci s for
the first and %%poﬁﬁb%évﬁéﬁx%éé%éﬁfjﬁb?p3%¥¥3§?y?B¥Bg§$?%§g§?%%ﬁ¥§¢§claim
11 wherein the first capacity is reserved by a first client and the second

capaci ty kspseseyvedchbyfiarseanidsetdmhicaph®l tA nacd eeenl eagakiset8¥or age
medi um storing a conmputer program-whi ch when executed causes a conputer to

perform a, fet hod . f 9l CARASId YadTARATHN L.t D8 JREROGEQIPT T ST NG the steps

15. The method of claim 11 wherein the first capacity is
reserved by a first 'cl'ie.nt and the second capacity is reserved

by a seccnd cl.ientl.

13. A machine-readable storagelnédiunlstoring'a computer
program which‘when executed causes a computer to perform a method
for capacity management, the method comprising_the steps of:

exchanging a firSt capacity reserved for a first device

design in a first capacity management cycle with a
second capacity reserved for a second device design
in a second capacity management cycle after the first
capacity management cycle, in which the second device
"design has a pull-in demand,

sﬁch that the first capacity meets the second device
design and the second capacity meets the first device

design.

18



exchanging a first capacity reserved for a first device design in a first
capacity managenent cycle with a second capacity reserved for a second
device design in a second capacity nanagenent cycle after the first
capacity managenent cycle, in which the second device .design has a

pull -in demand, such that the first capacity neets the second device

desi gn and the second capacity neets the first device design. 18 14. The
storage nmedi um of claim 13 wherein the method further conprises a step of

manuf acturing the second device de5| t he flrst .capaci t r the
first capacity 1fmndgdneitor@ns dedis ﬁﬁaj ag‘r“é R o a}ﬁ ﬁ?ﬁ%ﬁf
wherein the nethod further conprlses a step of nanufacturlng the first
devi ce desi@heiSi &G s L CONL GARSE | hamaid efudthg seeokqaghcidyice
managenent cycle. 16. The storage nedi um of cl-aim 13 wherein the nethod
design using the first capacity after the first capacity -

management cycle.

15. The storage medium of claim 14 wherein the method
further comprises a step of manufacturing the first device
design using the =econd capaéity after the second capacity

management cycle.

16. The storage medium of claim 13 wherein the method
further comprises a step of checking whether the first capacity
reserved for the first device design is sufficient for the second

capacity reserved for the second device design.

17. The storage medium of claim 13 wherein the method
further cbmprises a step of reserving capacity in the first and
second capacity management cycles for the first and second

- device designs respectively.
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further conprises a step of checking whether the first capacity reserved
for the first device design is sufficient for the second capacity reserved
for the second device design. 17. The storage nmedi um of claim 13 wherein
the nethod further conprises a step of reserving capacity in the first and
second capacity managenent cycles for the first and second device designs
respectively. 19 18. The storage nedium of claim 17 wherein the first
capacity is reserved by a first client and the second capacity is reserved

by a second client. 19. A capacity. tradi_ng_syste onprising. a.user
interface to reBei vERg é%ﬁ%ﬁg?ym?éFﬁﬁsgfr &ééﬂ %2uﬁ£%?%ﬁﬂlgﬁ% géﬁﬁﬁd, in
whi ch the capacity rel ease request conprises a first capacity reserved in
a first gapasity I@nagereel BYCh EirdtProdessi agdwlid seevpldedapacite user

interface to receive the capacity release request and the pull-in demand,
and rel ease the first cqfaciaycio meet the pull-in
is reserved by gecond client.

19. A capacity trading system, comprising:

a user interface to receive a capacity release request and
a pull-in demand, in which the capacity release
request comp:;ises a first capacity resexrved in a
first capacity management cycle;

a processing unit coupled to the user interface to receive
the capacity release request and the pﬁll-—in demand,
and release the first capacity to meet the pull-in
demand; and

an accounting unit to generate a bill for the pull-in

demand.

20. The system of claim 19 further comprising a production
line to manufacture products for the pull-in demand using the

first capacity after the first capacity management cycle.
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demand; and an accounting unit to generate a bill for the pull-in demand.
20. The systemof claim 19 further conprising a production line to

manuf acture products for the pull-in demand using the first capacity after
the first capacity nmanagenent cycle. 20 21. The systemof claim 19 wherein
the processing unit further. checks whether the first capacity is
sufficient for the pull-in demand. 22. The systemof claim19 further
conprising a reservation unit to reserve a second capacity for a device

design correspondi to the firs j in 0 o -
nmanagement cyc;?]g‘ beﬂ;'?er‘ldS et iorf;télcaggfggll%lt %%%ége?rgl%t B%?%Iégé\%%%umf%e first
capacity is released. 23. The systemof claim22 further conprising a
product i opurtlhde dedrenuhatharelpr Gdust scdpacitie idevitel destlgforsihg t he
second capacity after the second capacity managenent cycle. 24. The system

of claln1é§l¥@55eagmégg.capaC|ty rel ease

22. The system of claim 19 further comprising a
regervation unit to reserve a second capacity for a device design
corresponding to the first capacity in a second capacity
management cycle behind the first capacity management cycie when

the first capacity is released.

23. The system of claim 22 further comprising a production
line to manufacture products for the device design using the

second capacity after the second capacity management cycle.

24. The system of claim 19 wherein the capacity release
request is received from a first client and the pull-in demand
is received from a second client via a network, in which
information of the first and second clients is kept confidential

by the capacity trading system.

25. The system of claim 24 wherein the accounting unit

further transmits the bill to the second client.
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request is received froma first client and the pull-in d i i
froma second client via a network, in which in?ornationeg?n?helfiigfe;xgd
second clients is kept confidential by the capacity trading system 25

The system of claim24 wherein the accounting unit further transmts t he
bill to the second client. 21 26. The systemof claim24 wherein the
accounting unit further calculates a discount for the products of the
first client. 27. The system of claim?24 wherein the proce53|ng uni t
further transmts a notification to the first client, Lo whigh, the
notification GmriBes HFEIE GIne L6 ™ e g%%Bﬁﬁ c%h30|?y nanag%nenftcycle

and conpl etion date for the products of the first client. 28. The system of

claim24 mﬁg |0 L0e. Processd ngh githine fiod hete defodessa e@pele
_ @yl h-
ratio for ﬁ%lrst client, and the first capacity follomg achrg?igISUt

29. The system of claim 22 wherein the second capacity is
client.

| 27. The system of claim 24 wherein the processing unit
further transmits.a notification to the first client, in which
the notification comprisés cycle tiﬁe of the second éapacity
management cycle and completion date for the products oﬁ the

first client.

28. The system of claim 24 wherein the processing unit
further defines a capacity push-out ratio for the first client,

and the first capacity follows accordingly.

29. The system of claim 22 wherein the second capacity is

originally reserved for the pull-in demand.

30. A capacity trading method, comprising the steés of:

receiving a capacity release request, in which the capacity
releasé request comprises a first capacity reserved
.in a first capacity management cycle;

receiving a pull-in demand;
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originally reserved for the pull-in denmand. 30. A capacity trading method,
conprising the steps of: receiving a capacity release request, in which
the capacity rel ease request conprises a first capacity reserved in a

first capacity managenent cycle.; receiving a pull-in denmand; 22 releasing
the first capacity to meet the pull-in demand; and generating a bill for
the pull-in demand. 31. The nethod of claim 30 further conprising

manuf acturi ng products for t ul lL-in. i fi_nst city
after the 1rstoLaRaE e, Carngaorrrarir b Do e St MRIT 67 arBPRas,
further conprising checking whether the first capacity is sufficient for

the pull-in demand. a38 The nmethod of claim 30 further conprising reserving

a second capacity for a device design corresponding to the first capacity

in a second capacity, managene l.e after _thefi capaci ty nmanagement.
cycl e when theg?F?E “tapati §f%sﬁ%%ﬂggég%ﬁl 40e abhbsh.

31.. The method of claim 30 further comprising
manufacturing products for the pull-in demand using the first

capacity after the first capacity management cycle.

32. - The method of claim 30 further comprising checking

whether the first capacity is sufficient for the pull—in-demand.'

33. The method of claim 30 further comprising reserving
a second capacity for a device design corresponding to the first
capacity in a second capacity management cycle after the first

capacity management cycle when the first capacity is released.

34. The mwethod of c¢laim 33 further comprising
manufacturing products for the device design using the second

capacity after the second capacity management cycle.

35. The method of claim 30 wherein the capacity release
request is received from a first client and the pull-in demand

is received from a second client wvia a network, in which
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34. The nethod of claim 33 further conprising manufacturing products for
the devi ce design using the second capacity after the second capacity
managenent cycle. 35. The nethod of claim 30 wherein the capacity rel ease
request is received froma first client and the pull-in demand .is
received froma second client via a network, in which 23 information of the
first and second clients is kept confidential. 36. The nethod of claim 35
further conprising transmtting the bill to the second client, 37. The

met hod of TRERFAEEIr tPler EoPprisiHy AHICulSRIMNF a TSt For TR
products of the first client. 38. The method of claim 35 further conprising
transmtting.@& notdfication to the first client, in which the notification
conprises cycle tinme of the second capacity nanagenent cycle and
conpletion date for the products of the first client. 39. The nethod of

| ai m further i si ini o
ca 35 furt %sf”“?ﬁés'ﬁ tggélnkgg %ﬂaim 35 further comprising

transmitting the bill to the second client.

37. The method of claim 35 further comprising calculating

a discount for the products of the first client.

38. The method of claim 35 further comprising
transmitting a notification to the first client, in which the
notification comprises cycle time of the second capacity

. management cycle and completion date for the products of the

first client.

35. The method of claim 35 further comprising defining a

capacity push-out ratio for the first client, and the first

capacity follows accordingly.

40. The method of claim 33 wherein the second capacity is

originally reserved for the pull-in demand.
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capacity push-out ratio for the first client, and the first capacity

foll ows accordingly. 40. The nethod of claim 33 wherein the second capacity
is originally reserved for the pull-in demand. 24 41. A machi ne-readabl e
storage nedium storing a conputer program whi ch when executed causes a
conputer to performa capacity trading nmethod, the nethod conprising the
steps of: receiving a capacity release request and a pull-in demand, in
whi ch the capacity rel ease request conprises a first capacity reserved in

a first capacity MRNAGSIEN. Y8 ELEPSLOGI N LESL: AaRACLRK UL MEE!

the pull-in demand; génerating a or the pull-in demand. 42. The |
storage nedium of claim4l wherein the nethod further conprises a step of
manuf act upicngrpmocihcis fwirert e quildd iqpudErarsl cePigcehet® | PS¥LeEpadity
after the first capacity nmanagenent cycle.
capacity trading method, the method comprising the steps of:
recelving a capacity release request and a pull-in demand,
in which the capacity release request comprises a
first capacity reserved in a £first capacity
management cycle;
releasing the first capacity to meet the pull-in demand;

and

generating a bill for the pull-in demand.

42. The storage medium of claim 41 wherein the method
further comprises a step of manufacturing products for the
pull-in demand using the first capacity after the first capacity

management cycle.

43 . The storage medium of claim 41 wherein the method
further comprises a step of checking whether the first capacity

is sufficient for the pull-in demand.
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43. The storage nmedi um of claim41l wherein the nethod further conprises a
step of checking whether the first capacity is sufficient for the pull-in
demand. 25 44. The storage nedium of claim41l wherein the nethod further
conprises a step of reserving a second capacity for a device design
corresponding to the first capacity in a second capacity nmanagenent cycle
behind the first capacity managenent cycle when the first capacity is

rel eased. 45. The storage nedi um of claim44 wherein the nethod further

conprises a st of nufacturin roducts.for the .device.design,usjing the
second capacitgaaftgggtﬁ oggggnﬁgdg Baggtflﬁﬁﬁaégngﬁfrgigl5%%4 .t?ﬁé
storage nedium of claim4l wherein the capacity release request is

recei ved fitamhaxf cospribéend stup tdie rpukehviing desmnand scapoeitreddr am a
second client via a network, in which information of the first and second

fL;egéfhg e%%%% dEQQQEdgggéégpoﬁlinér %:%%%r%ggs géﬁ%%f%yigﬁﬂﬁnégédggerEIn

capacity'management éycle behind the first capacity management

cycle when the first capacity is released.

45. The storage medium of claim 44 wherein the method
further comprises a step'of manufacturing products for the
device design using the second capacity after the second

capacity management cycle.

46. The storage medium of ciaim 41 wherein the capacity
release request is received from a first cliént and the pull-in
demand is received froufa second client via.a.network? in which
information of the first and second clients is kept

confidential.

47. The storage medium of claim 46 wherein the method
further comprises a step of transmitting the bill to the second

client.
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further conprises a step of tr itti i

_ ransmtting the bill to the second i
g?épT2$ i;ﬁgﬁﬁgtrﬁgl;nh?LcC|a;n}46 mﬂerein the nethod further coﬁLL?ggé 26

_ coun or the products of the first cl
gpet?torage medi um of claim 46 wherein the nethod further conprzggg-a4gie
nOtif?QZP}ttlng a notification to the first client, in which the P
on conprises cycle tinme of the second ca1a

. city manage

and conpl etion date for the products of the first 2Iien¥. 50.gTH2n2t8¥;g:

medi um of claim 46 wherein the nethod f i
( _ - further conprises a step of i ni
?ofﬁgﬁg' tgcgu%}_ Ou'fhé aéﬂcpraﬁé Ofedihgn fof sélein et ,wharkhehg r’%%)tlboddpggr It gl "

ofdi ngl'y. 51. e storage nedium of claim44 wherein the second

CapaCity is originally reserved f i
CapaCItyfﬁﬁﬂ@geneqmprtﬁg%r@Sﬁﬁ@ptE& %? §H%#;58 %?Qﬁﬁgmdﬁé #ygretiod for

products of the first client.

49. The storage medium of claim 46 wherein the method
further comprises a step of +ransmitting a notification to the
first client, in which the notification comprises cycle time of
the second capacity management cycle and completion date for the

products of the first client.

" 5p. The storage medium of claim 46 wherein the method
further comprises a step of defining a capacity push-out ratio

for the first «client, and the first capacity follows

accordingly.

51. The storage medium of claim 44 whereln the second

éapacity ;s originally reserved for the pull-in demand.

52. A method for capacity management, comprising the

steps of:
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27 receiving a capacity rel ease request, in which the capacity release
request conprises a first capacity reserved in a first capacity managenent
cycle; receiving a pull-in demand; and releasing the first capacity to neet
the pull-in demand. 53. The nethod of claim52 further conprising checking
whet her the first capacity is sufficient for the pull-in demand. 54. The
nmet hod of claim52 further conprising reserving a second capacity for a
devi ce design corresponding to, the first capacity in.a.second capacity
managenent cycF&SEENiRE & RePRFFsY TEFE6 T g ﬂ@ﬁ?‘%&%?%cﬁﬁ@ﬁlgﬁe first
capacity is released. 55. A machine-readabl e storage nmedi um storing a

conmput er  program Wil AtheregXe6Ut EsnsRlsas aaf cogpuiasadin peeketred
capaci ty managenent method, the. nethod conprising the steps of: receiving a
capacity rel ease request, .in which the capacit rel ease request conprises
a first capacity resét vedimSk &aPPFéfycQﬁgéﬂ?vgﬂﬁﬁﬁﬁﬁﬁ%ht cycle; receiving
a pull-in demand; and

receiving a pull-in demand; and

releasing the first capacity te meet the pull-in demand.

53. The method of claim 52 further comprising checking

whether the first capacity is sufficient for the pull-in demand.

54. The method of claim 52 further comprising rese:ving
a second capacity for a device design corresponding to the first
capacity in a second capacity management cycle behind the first

capacity management cycle when the first capacity is released.

55. A machine-readable storage medium storing a computer
program which when executed causes a computer to perform a
capacity management method, the method comprising the steps of:

receiving a capacity release request, in which the capacity

re.lease request comprises a first cc‘;tpacity reserved
in a first capacity management cycle;

receiving a pull-in demand; and

releasing the first capacity to meet the pull-in demand.
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releasing the first capacity to neet the pull-in denmand. 28 56. The storage
medi um of claim55 wherein the nmethod further conprises a step of checking
whet her the first capacity is sufficient for the pull-in demand. 57. The
storage nedi um of claimb55 wherein the nmethod further conprises a step of
reserving a second capacity for a device design corresponding to the first
capacity in a second capacity managenent cycle behind the first capacity
managenent cycle when the first capacity is released. 29
56. The storage medium of claim 55 wherein the method

further comprises a step of checking whether the first capacity

is sufficient for the pull-in demand.

57. The storage medium of ciaim 55 wherein the methéd
further comprises a gtep of reserving a second capacity for a
device design corresponding to the first capacity in a second
capacity management cycle behind the first capacity management

cycle when the first capacity is released.
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