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analysis and forecasting, and more specifically, to a capacity planning method and

system that identify subtasks associated with each of a plurality of tasks to be
performed, and dynamically determine staff capacity based on staff availability, work

schedule, and the identified subtasks.

BACKGROUND OF THE DISCLOSURE

[003] In an organization, such as a bank, clearing house, clearing center, or
an insurance company, where numerous complex tasks are performed by its
employees, it is important to know whether the capacity of the organization is
sufficient to handle the numbe.r of incoming tasks. [f not, additional resources need
to be located / assigned, such as bringing in pari-time or temporary workers,
extending work hours, borrowing staff from other departments, etc., in order to

perform the tasks as required in the appropriate timeframe.
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determine the number of agents needed by dividing the number of hourly lncomin?
calls by the number of calls an agent can handle each hour.

[006] ‘ However, such conventional capacity management systems are not
suitable for organizations that perform complex tasks. Complex tasks usually involve
different types of subtasks with various difficulties that need to be handled by
employees. The amount of time needed to perform each subtask is usually different.
In addition, employees in the organizations hold different positions and thus spend
different amounts of time on functions other than handling the complex tasks. Such
functions may include management, training, administration, etc. The primitive
model used in conventional capacity planning systems does not have the ability to

address such complexity.
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There is another need to determ ne whet her an
organi zation has sufficient manpower to handle
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performed by an organization, or groups within the organization, and identifies
subtasks associated with each of the plurality of tasks. Production rate information
related to the amount of time or the number of staff needed to perform each of the
identified subtasks is then determined. Based on the identified subtasks and the
production rate information, a work volume is calculated. The work volume may be
the total work hours needed to perform the tasks, the number of staff to perform the
tasks, or the number of tasks to be performed, efc. The method then determines
staff availability based on staff information related to the number of employees,
exempt status of employees, identities and/or positions of employees, capability to

perform subtasks, staff outage, the amount of work time that cannot be used to
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organizations or the type of tasks and/or subtasks to be performed by the

organization. The standard work hours may be defined as a fixed amount of time,
such as seven work hours per day.

[0011] In still another example, the work volume is calculated as the amount
of time needed to perform the subtasks, and the staff availability is calculated as the
total amount of time that employees can perform the subtasks within a specific
period of time, such as a month. The total amount of time that employees can
perform the subtasks within the specific period of time is calculated by using the
equation of: (the number of employees) - (the number of standard work hours per
day) » (the number of business days within the specific period of time) - (the amount

of time lost due to staff outage within the specific period of time). Time available to
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into account |oss of work tine due to a nunber of

other factors including fixed tasks, lent hours, etc.
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and the extended staff availability. According to another embodiment, the exemplary
capacity planning method further includes the step of generating warnings based on
the first comparison and the second comparison. For example, a code red may be
generated if the staff is insufficient to handle the work volume even after the
extended staff availability is taken into consideration.

[0014] A data processing system may be used to perform capacity planning
as described herein. The data processing system may include a processor for
processing data, a memory, a data storage device for storing data, and data
transmission means, such as a bus, operatively coupled to the memory, the data

storage device, and the processor. The data storage device bearing instructions to
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readable medium may include optical storage media, such as CD-ROM, DVD, etc.,
magnetic storage media including floppy disks or tapes, and/or solid state storage
devices, such as memory card, flash ROM, etc. The instructions upon execution by
the data processing system causes the data processing system to access
information related to a plurality of tasks, identify each of the plurality of tasks,
identify subtasks associated with each of the plurality of tasks, access production
rate information related to the amount of time or the number of staff needed to
perform each of the identified subtasks, calculate a work volume based on the

identified subtasks and the production rate information, access staff information,

determine staff availability based on the staff information, and generate a capacity
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Accordingly, the drawi ng and description are to be
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illustrating the operation of the exenplary capacity
| anni ng system [0021] Figs. 4a-4c depict an exanple
[0017Ef caphlee egcempanying eliawingedwhightare inecreapatad yn and constitute
capacity planning system
a part of the specification, illustrate exemplary embodiments.

[0018] “Fig. 1 is a schematic block diagram depicting an exemplary
architecture of an exemplary capacity planning system.

[0019] Figs. 2a-2c shows exemplary data structures used in the subtask
database and the employee database.

[0020] Fig. 3 shows a flow chart illustrating the operation of the exemplary
capacity planning system.

[0021] Figs. 4a-4c depict an example of capacity report generated by the
exemplary capacity planning system.

[0022] FIG. 5 shows a schematic block diagram of a data processing system
upon which an exemplary capacity planning system of this disclosure may be

implemented.
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data processi ng system upon which an exenpl ary
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[0023] In the foll ow ng desc8iption, for the purposes

of explanation, nunerous specific details are set
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architecture is showmn. An exenplary capacity planning
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show the status of total work volune and staff
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The capacity pl anni n? system 150 may al so generate
show Hreeslasts eliptrl twork yolyme and staffavaitalylidy wb ak losgarsizatinn, such as
staff availability. [0025] Box 100 represents a system
a clegiringrimuse. Nidreecalzdcity plaradiss sysiesy $5@ s acseshicigiformation from
conmput ers, personal digital assistance (PDA), nobile
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I nput 102, subtask database 104, cal endar
database 106, employee database 108, and knowledge database 110. Based on
the obtained information, the capacity planning system 150 generates capacity
reports 151 for the organization for a specific period of time. The capacity planning
system 150 may also generate forecast reports 152 predicting future workloads and
staff availability.
[0025] Box 100 represents a system of one or more data processing systems,
such as computers, personal digital assistance (PDA)/, mobile phones, etc. The
capacity planning system 150, task input 102, subtask database 104, calendar
database 106, employee database 108, knowledge database 110 may be
implemented as software running on that system. If the system represented by box

100 is implemented using more than one data processing systems, the data

processing systems may be connected to each other with a data transmission
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is inplenmented using nore than one data processing
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planning system 150 needs to determine the overall work volume, i.e., the total
amount of tasks needed to be performed by the clearing house over the specific

period of time, and staff availability of the clearing house.

(1) Calculating Work Volume

[0028] The task input 102 represents a terminal for receiving input of incoming
tasks to be performed by the clearing house. The input tasks may be of the same
type or different types. The task input 102 may be an operator, a computer, a
database, a server that takes orders or receives information from a data
transmission network, and/or any combination thereof, efc.

[0029] The capacity planning system 150 identifies tasks received from the

task input 102, and divides each task into a plurality of subtasks to be performed by
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transm ssi on network, and/or any conbi nation thereof,

etc. [0029] The capacity planning system 150

identifies tasks received fdomthe task input 102,

and divides each task into a plurality of subtasks to

the erfislopsds O BRI ARRA T 63 R iRE0RGHTAS Labtasld are

the enpl oyees of the clearing house. The types and

deterndfRH Masel ohrhgaﬁéﬁ%ﬁg%% Mbor S8bF c%\ 8% lel%aSﬁﬁ %ﬁ)eratlon of

statistical ata an enpiri a studies o

| ea a task
cleaririiG el *Rs Bamblet T W ARG 1o Bl RHE 0 MY include the
foll subt asks: Bal ancing with Broker Manual -
fOHOW'BSCﬁH%g%‘ghg Entries Adjusting Customer Accounts
Managi ng Fail s Managi ng Breaks Phone Calls Report
Pr eparBalaeeingmdthiBroker but i on  Suspense Bal anci ng
ResearManuddomkéeepiagiknirietet t ers to SEC And a task
r el at edjustingCastoatdrdaouatsear ance may i ncl ude the
fol | owiagagingFagks: Managing Fails Update Database
Managing Breaks
Phone Calls
Report Preparation and Distribution
Suspense Balancing
Research
Reconciliation
Letters to SEC

And a task related to international clearance may include the following subtasks:

Managing Fails

Update Database

Reconciliation

Suspense Balancing

Phone Calls

Managing Breaks

Billing

Confirms

Allocations
Other possible subtasks associated with a task may include updating account
information, entering data related to agreements, entering data related to margin
accounts, entering data related to option accounts, entering data related to
regulatory requirements, such as W9.
[0030] The subtask database 104 stores data related to subtasks associated
with each task. The subtask database 104 may be one or a plurality of logical and/or

physical databases that are local and/or remote to the capacity planning system 150.

As shown in Fig. 2a, for a task TSK to be performed by the clearing house, the
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updating account information, entering data related

to agreenents, entering data related to margin

accounts, entering data reldtled to option accounts,

entering data related to regulatory requirenents,

subtaskhassodifted VaOB0R! Tk TSRS kubRbRRASALHRA bSt @ha%ubtask k.
data rel ated to subtasks associated wth each task

Dn‘feT@ﬁt §p8% 6§{$35‘R§'fﬁ£’5ﬁ§1%lu%‘¥s asééfs‘ﬁq ﬂ'fe SRk W oca% X/e? he

| ogi cal and/or physi cal at are
funcﬁﬁﬁ'é ﬂée&@@% fe %)%rfbﬁ'ﬁ?& grﬁ)qa)ggé}'d%}ga @ffﬁ gnftx 1%0[9),ask
h 2004/ 051421
datapse 033t ”8@@%@%%@% SR Rsiod905Ey ddenionl swbienke, and
task TSK are subtask a, subtask b,...and subtask k.

differgrt sebtask IDggesdiferaniskbtasks. i ncl ude subt asks havi ng
t he sane nanes, yet the functions needed to be

[003fkr f or nElde saltasks adentiatealtoar sphdiffcetagRimayTbe I%}l@él@&hked to an
dat abase 104 may use the sane subtask IDto identif

ID repdesdrititgl thatHisRsisd seifed irfiHe fngadk galabask 1bps 15 9 ofher

di fferent subtasks. [0031] The subt asks assocl ate

emb8dPRSR! fHeCsUAS ? l18@' %} h@ﬂlfg’é‘%gg hoen%e Lq(dynamlcally

representlng tha and storeé
ot 88 o AT S e SRR 5 S o i
requegte%rgy t%e Capacity planning system 150.
[0032] As shown in Fig. 2b, the subtask database 104 further includes
information related to production rates corresponding to each subtask. The
production rate represents a relationship between the amount of time or the number
of employees needed to perform a specific subtask. For instance, the production
rate may be the number of subtasks a full-time employee of the clearing house can
perform each hour. In another embodiment, the production rate may be the amount
of time a full-time employee needs to perform a specific subtask. Other
representations or definitions of the production rate can also be used.
[0033] The production rate corresponding to each subtask may be logically
linked to each subtask ID and stored in the subtask database 104. In anther
embodiment, the subtask database 104 may utilize a search engine to dynamically
retrieve the production rate corresponding to each subtask every time such

information is requested. The production rates may be determined by an



retrieve subtasks associated with a specific task each
time such information is requested by the capacity
w@b@ansnagl syst em 150. [0032] As shown in Fig. POT/US1063/038130
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104. In anther enbodinent, the subtask database 104

deterraipedtsubtasksatheceapeTity mianmend eystymanb@ atbtossesahe iseBiask
the production rate corresponding to each subtask
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enpirical studies o e cleari oUSeé™ S op
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perid o ARE BN e a Y, ThE o BT AfERepLE Pr i sUtiBekéxhen
b&gs4 After the capacity planning system 150 receives
accumylaiel. TSk from the task input 102, the capacity
| anni ng system 150 accesses the subtask database 104
[0038lo det ditartiee fofel BubbackEcamBEMaskds deteiminkee, thaskapacity
TSK. Based on the deterni ned subtasks, the capacity

planiphgsysteq $§6beoedszs inforeRsen rélatbiothasispsahalnsgudih rates
to obtain production rates corresponding to the

of the einBks sab&eRs ared wokBIdhe iiﬁ‘%}ﬁ Ts%%ﬂgﬁ%ﬁj FEHE the following

process will be applied to each tas
equaBiBfSi fic
Work Volume = SUM of (the total number of each subtask / the
production rate thereof);
wherein:
the work volume is the total number of employee work hours
needed to perform all of the subtasks identified by the capacity
planning system 150; and
the production rate represents the units of subtasks that an

employee can perform in one hour.

[0036] Alternatively, if the production rate represents the time needed to
perform each subtask, the work volume (total hours needed) may be calculated by

multiplying the total number of each subtask by their respective production rate.



period of tinme, such as one nonth. The total nunber of
each subtask is then accunulated. [0035] After the
wo edoalosanber of each subtask is determ ned, tPeT/US2003/038130

capacity planning system 150 accesses information
related to the respective production rates of the
identified subtasks. The wdBk vol unme is then
ascertained using the following equations: Wrk
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the total nunber of each subtask by their respective
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[0037] The work volune may further be adjusted to

infornAieheRgy bb&tdredan IS BLLIABK datRREN J4UASd hOBSssiSH BIAhE
functions are routine functions that the enpl oyees
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foll data entry, data updates, system mai ntenance, docunent
OWP&%”@G'&P; etc. The average hour needed for
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based BRHONOBIVAE UMK Ofi (e okl mumbgrof srachrsibiagar theg

house. The production rate thereof)] + (average daily hours for
support functions - the number of days within the

specific period of time)

(2) Calculating Staff Availability

[0038] In order to generate a capacity report 151 to indicate whether the
clearing house has sufficient employees to handle the incoming tasks, in addition to
calculating the total work volume over the specific period of time, the capacity
planning system 150 needs to determine the status of staff availability based on the
employees’ available work hours and the total business days within that specific
period of time. Information related to the number of business days of the specific
period of time can be obtained from calendar database 106, which stores data
related to the amount of business days and holidays of a specific period of time.
[0039] The capacity planning system 150 also accesses the employee

database 108 which includes staff information related to the employees of the



informati on may be stored in the subtask database 104

and accessible by the capacity planning system 150.
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t hat can and cannot be used to handl e subtasks, etc.

[0048h exerfhastaffdataiablityucdrube cakufdted ab@h@@n&fmit@yecﬁal employee
John Doe, is depicted in Fig. 2c. As shown, John Doe

work fou#8, Tremipa8iP bRiRfhg ¥WHieM T8ARay baltlildeank Sotal employee

work hours using the following equation:

Total Work Hours= total number of full-time employees « daily work

hours

The total number of employees may be determined by accessing the employee
database 108. The daily work hours may be set at 7 hours or any other number of
hours depending on system design. In one example, the number of daily work hours
is configurable, and is dependent on the tasks to be performed, the departments in
the organization, and so on.

[0041] After both the work volume and staff availability are obtained, the
capacity planning system 150 then generates a capacity report of the month by

comparing the number of total work hours and the work volume. If the work volume
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hours each day on works other than performng the

subt asks and support functions, including neeting,

adm nistrative matters, traith ng, etc. Thus, John Doe

is available to work 5.8 hour on subtasks each day
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is nmore than the total work hours, it neans that the

cl eari ngg ﬁ@%kq%ﬁsngfott a‘s(fn %’lgfffulﬂlﬁ{éteﬁgﬁ)ﬁ(é%g@%aﬁywmk

handl e all the existi ased on a n

seven- hour day scheduheurs)’he(tdtalnmurkrlmmamethmﬂwof
may need to take certain such as requiring
wor k over-tine, brlnglﬁ@] fOrY Eﬁ’rt time or tenporary
workers, to fill the gap. [0042] The cal cul ati on of

the tot al wor k hours may be adjusted when both full-
Alternatively, for simplicity of calculation, if actual work hours of other types of

employees are not known, each part-time employee can be counted as 0.5 full-time
employee. The weight for other types of employees can be defined by empirical
studies or design preference. The total work hours can be calculated using the

following equation:

Total Work Hours= (total number of full-time employees + 0.5 » total

number of part-time employees) « daily work hours

[0043] The capacity planning system 150 may improve the accuracy of the
report to further consider work hours lost due to staff outage, such as sick days,
personal vacations, paid/non-paid leave, disability, etc. Staff outage hours can be
determined based on statistical data or historical of the clearing house. For instance,

the records for the past three years may indicate that the total hours lost per month
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enpl oyees, tenporary enployees, interns, etc., are
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* total nunber of part-tine enployees) * daily work
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I nprove the accuracy of the report to furt
c‘ggéfed@'r wor k hours | ost due to staff outage, such as
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cl earing house. For instance, the records for the

past three years may indicate that the total hours
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[0045] Moreover, the capacity planning system 150 may improve the accuracy
of the capacity report by further considering additional time that employees need to
spend on managerial functions other than the tasks or subtasks, such as taking
training classes, attending meetings, performing supervisory work, performing
administrative work, etc. The average time spent on managerial functions can be
determined based on statistical data or historical of the clearing house. The average
number of hours needed to spend on the managerial functions may be stored in, and

obtained from, the employee database 108. The total adjusted work hours can be

calculated using the following equation:

Adjusted Total Work Hours = Total Work Hours — Managerial Function
Time;

wherein:
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[0047] The capacity planning system 150 may calculate extended staff

availability by considering extended work hours using different over-time scenarios

and/or expanded staff scenarios, such as borrowing staff from other departments.

The extended staff availability allows managers to evaluate whether staff availability

is sufficient to handle the work volume if extended work hours are used. Forecasts

for additional work hours can be calculated based on different scenarios involving

different classes and/or types of employees, work schedules, amount of work hours,

etc. One example may use the following scenario:

8-hour Day Non-exempt: non-exempt employees working an
additional hour per day

9-hour Day Exempt: non-exempt employees working an
additional hour, and exempt
employees working two additional

hours per day.
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capacity planning system 150 cal cul ates the total
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capacity planning system generates a capacity report 151 by comparing the work

volume and the staff availability, and optionally the extended staff availability.
Various warnings may be Qenerated based on the comparisons. For example, a
code yellow may be triggered if the exis}ting work volume needs employees to work
under one of various over-time scenarios, and a code red may be generated if the
staff is insufficient to handle the work volume even after the extended staff
availability is taken into consideration.

[0049] In generating the capacity report 151, the capacity planning system
150 may include information related to cost analysis. For example, indices related to
the cost per unit of each subtask can be calculated by dividing the total employee
salaries with the number of subtasks handled during a specific period of time.

[0050] The capacity planning system 150 may also provide a capacity forecast
report 152 that evaluates the capacity of the clearing house to handle incoming tasks
for the future. The estimated work volume may be calculated by the knowledge

database 110 based on historical work data with respect to different attributes, such
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seasonal factors, holidays, dividend announcenents,
acce§das staffénformation from employee database 108 and calendar information
from the calendar database (Steps 313 and 314). After such information is obtained,
the capacity planning system 150 calculates staff availability and optionally extended
staff availability (Step 305). In Step 321, the capacity planning system 150
compares the work volume staff availability, and generates a capacity report as
discussed above (Step 322).
[0053] The capacity planning system 150 as described above may be used to
dynamically track the volume of incoming tasks in real time and determine whether
an organization has sufficient staff to handle the incoming tasks at any given time.

The capacity planning system may also be used to generate capacity reports for an

extended period of time to determine whether new employees or additional workers



capacity planning system 150 may then generate

forecast reports using the nethods as described
wW@bon®3514p0051] Fig. 3 depicts a flow chart il | PSTI/US10031038130

t he operation process of the capacity planning system

150 in generating a capacity report. In Step 301, the

capacity planning system 15@0i dentifies a task

received fromtask i nput 102, and the subtasks

need &6 bedestht .t TThé Resteps Bisvastotiagk forkBast PR wbiGoad and
capacity planning "system 150 accesses information

I to the production rates of the identified
Staﬁsaﬁ)ka)?éa@&tg' by accessing the subtask database 104. In

eps apd ,304, based on  the obtained infornmation,
10053P 2 o alPt I AR AR KO BRIer 62 8ap BUROBIRGTRIEd by the
vol une _using the nethods as di scussed above. [0052] .
Capawy@@wm%ﬁy%g%@%ﬂﬁsqmq aleve, Uging d seveip weirk your day scenario.
pl anni ng system 150 accesses staff information from
In Fignf.caree 494tiapludes tag fon®ephtrahdn?003famdhateiacto5 Eortains
t he cal endar dat abase (Steps 313 and 314). After such

foredast datetaresspondiniy @l Oeidber, NG hRIBaCAd DBLEMBER 2063 S 1883 401
150 cal cul ates staff availability and optionally

lists 8XAPRRH subtadks t@BéirﬁJe%irrlan%y( Sn%gg%%\yonl fﬁcﬁfeo‘?rpv%rgé&ing

the capacity planning systemé res t of
f ' bt ener at.es, a capa
domgi bttt %ﬁ*”aé&oégc-?f&eaﬁudr@%ss_. tgﬁggggﬁ’ ?ﬁt@eyarte)a 401
it | anning system 150 as, descri bed above ma e ]
shol FRibEekgfHihiatha § s BeRomI FonareseIctvadBanig As shown in
. tasks in real time and determ ne whether an
Fig. 47.dhaitotat nembrasf subtesks artSeptember 300isdb2, 168
i ncom ng tasks at any given tinme. The capacity

[005%] anni yeay2distsrthe ploslactien wsted férovagipnersiibtasi@niedd bh area
reports for an extended period of tinme to determ ne

401. Whehfzedxal et PBEEStIcH raRelfH ddmieal aé"@féﬁ%rﬁbg\gﬁ suhtasks can
2004/ 051421 PCT/ US2003/ 038130 20 need to be brought

be pér‘?ormgbepéryr%&ﬁmlﬁla?é)a RHVIhEGR P FiBSHs 13P pfe%lrjnrwﬁlg each subtask
wor kI oad an

are shown. The number is obtained by dividing the number of subtasks by their

respective production rates. Thus, in September, the total amount of work hours for

“‘domestic account adds” are 64 work hours. Area 403 also shows the total number

of work hours required for performing the subtasks, i.e., work volume, as 1310.9

hours in September, which is comparable to the work hours of 8.9 full-time

employees (FTEs).

[0056] Area 404 lists the required Support Function hours including report

retrieval, data updates, and testing and document retrieval. In Fig. 4b, area 405

shows the total number of hours needed to perform support functions. For

September, the total hours for support function are 399 hours, which is comparable

to the work hours of 2.7 full-time employees (FTEs). Areas 406, 407, 408, 409 show



staff availability. [0054] Figs. 4a-4d shows an
exenpl ary capacity report generated by the capacity
w@b@ansnragl syst em as descri bed above, using a SPOUBDNS2008/638130
hour day scenario. |In Fig. 4a, area 494 includes data
for Septenber 2003, and area 495 contains forecast
data correspondi ng to Cctobe@rl, Novenber and Decenber
2003. Area 401 lists exenplary subtasks to be
the IR&UTE WaTeidely BT BLBRRI ARE p&ornlifg 'M%d’g%réﬁﬁJH&goH% respectively.

donestic account docunent entries, etc

In F|g°4é he?rﬁé'ﬂ'@t ? 1Bt "f\urA‘r%]er o‘? R Bgﬁfsn{\;%@qe%inﬁéﬁ fur}glons other

ubt’asks to or med he respec

sho 4 e tot nu er of subt.asks
than eepsf“i stk e, b Piss RGO ANes biodding e haurs lost due
duction rates for various subtasks listed in area
to S‘f@fﬁ?utqqs% @nea 484 hapd enanageriph bagtiens (arearid9) s Aded #igdncludes

as the nunber of subtasks can be perfornmed per hour.
informatianeelata@Bio tota hoegsineeded tuupsrfdron theesdistaska (areactd3) and
subtask are shown. The nunber is obtained by dividing

supgdnefunoiitey (avéa 9064, aﬁkm@&xérﬁﬁller the ©%A 86 k\RUPS ﬁééééd{ s
rat es. Thus i n Sept enber e total amount of work

Sept@ﬁ#ﬂe’? 2088 is 24‘96‘?1%”50{1@01‘?)% Fgﬁ‘ﬁﬁjoe/?fe% 4?144 mfé%h&oﬂ{a‘? the total

403 al so shows the tota WOr K

workrr?cﬂﬂé rn%ggreg iﬁéét%%&@%&bge@%ég@%%ple taﬁp% Hvoirlg iI<1ou rs of 14.3

C Iet he work hours of 8.9 full-tine

full-tigg, F‘fgﬁ - [0056] Area 404 |ists the required

Su port Functl on hours including report retrieval,

[005Blat a upddtiesic, anea ¢Etshowsatala deleterkio staftavaiaility dswell as
Fig. 4b, area 405 shows the total nunber of hours

extemeetistafftavapalbifityrundatpiftsrent ovarttirme scef@iosSeps egbelin area 470,
the total hours for support function are 399 hours,

I I
e S TS SO0, Sl e

takmﬁ@éﬁ‘f X\Qa%%qﬁ{ooé&n%ergﬁgﬁ Lf§%q0§/ E;if%%%gd s%&ff availability under 8-

hour day non-exempt and 9-hour day exempt scenarios is 12.9 and 13.8,
respectively. Apparently, in September, the staff availability (11.4 FTE) is not
sufficient to handle the work volume (which needs 14.3 FTE).

[0058] Area 480 includes information related to variance of the staff availability,
which is defined as the difference between the number of required FTE and actual
paid staff, and divided by the number of actual paid staff. Area 480 also includes
information related to cost of variance in staff availability, which indicates the monthly
cost to fill the staff shortage. For example, if the annual salary of a full-time
employeé is 75,000, the cost of variance is (-2.3 « 75000/12=-$14287, for September

2003). In area 490, an index related to monthly [abor cost per subtask is provided.



the hours |l ost due to staff outage and perform ng

manageri al functions, respectively. In Fig. 4c, area
wdi@4mpbaes the total nunmber of work hours neededr/82003/038130

functions other than perform ng the subtasks. The

nunber is obtained by adding the hours [ ost due to

staff outage (area 407) and2@anagerial functions (area

409). Area 412 includes information related to total

The lmlexss beedesd by cariultNg thBeosl hicasg sbfirRa &Qﬁé a@ﬂﬁél paid
support functions (area 405). In this exanple,

s YRS Rl S %@&%sk%hzﬁﬁhe
oo, PSRBT A ST B s i

(t) ees FTEs [ 0057] In Flg[ area 470 shows
SySt%angé' 26 geaersl 8 EROSEfCOMRHLEEIN) h?&orﬁé ofuegrvegssor host computers
~extended staff availability under different over-tinme
or indBefrim ekperasnskeeamputess RCY70t is presumetibbt reanber arf familiar
paid staff for Septenber 2003 is 12, and avail able

with $teagtrudtafe and opekition cfttaéde vaia@eclboironic QRyicder atdvasVer, for
is 11.4. Extended staff availability under 8- hour day

comBI@fér@S@ NP ﬂelﬁ%ﬁo‘i‘ﬁé{wﬁé %@Imﬁt%%?éfsb@ bﬁ h%?% 8f 8hplary

respectively. Apparently, Sept e

geneﬁgﬁyrgg%lﬁ%aﬁ;ultérgy (11.4 FTE) is not suf fi CI ent to

K“vol ume (which needs 14.3 FTE). [0058]
udes jnformation related to var| ance of
0066% st 399 §\?hpwabﬁ bidek diagramG! ansexamphByta@ piRgsssing system

di fference between the nunber of required FTE and
500 dpemghichdhpapasity plaamingisysterad Gyandfer mendyatemirepresented by
actual paid staff. Area 480 also includes information
box 1@ etayde inulestentdd. vahe dateepiocessiaf fsyatemn 580] Which, may be used
whi ch indicates the monthly cost to fill the staff

to in?@ﬁérﬁ@ﬁe caphci®yXpRPhihg ¢ stéHﬁel Sananebr Gl Yis¥erffrefresented by

ull-time enpl oyee is 7 the cost of variance iIs

on {98 A7 S BB g
lnforr%%%r‘fil and 8 S %'rodc%%so%lg 88& ;/)lgg %VAT&\lbLIJDSC’-SrééJ ?ézropor%/cgg’sgfr}g’ glata.
The data processing system 500 also includes a main memory 506, such as a
random access memory (RAM) or other dynamic storage device, coupled to bus 502
for storing information and instructions to be executed by processor 504. Main
memory 506 also may be used for storing temporary variables or other intermediate
information during execution of instructions to be executed by data processor 504.
Data processing system 500 further includes a read only memory (ROM) 508 or
other static storage device coupled to bus 502 for storing static information and
instructions for processor 504. A storage device 510, such as a magnetic disk or

optical disk, is provided and coupled to bus 502 for storing information and

instructions. The data processing system 500 and/or any of the sensors and/or



The index is obtained by calculating the total nonthly
sal aries of the actual paid enployees, and dividing
wo b@4oesiai t by the total nunber of subtasks. [BOB9$2003/038130
Preferred enbodi nents of the hardware for the capacity
pl anning systens utilize general purpose conputers in
the formof servers or host 28onputers or in the form
of personal conputers (PCs). It is presuned that
termiredsienay a@lse hbagisuitable sufnaré BRJrHBENER RNEoAPERIRY Rt from
of these various electronic devices. However, for

one SR & BABFRr. IAn SBMPIE PehiRicBhvERi %%%ggggﬁfm&fng format

di scussi on here of exenplary genera
. | G bl ock di agram n.. ..
of IS RIS opL P Brih oy Teltn R 86Ch S5 R o faetitating
trans @ aci ;(ﬁ EI %n i ng system 150 and/ or the system
rangrapIRn it 9BA- box 100 may be inplenmented. The data
E)rocessi ng s%/stem 500, which nmay be used to inplenent
[006fhe capHes datapracapsing systeenbasmaynbie coupled iy busBO2 to a
~ represented by box 100, includes a bus 502 or other
displegratédnsech aem catbbde ranuber(CEMramigart ¢iystal display (LCD), for
i nformati on, and a data processor 504 coupled with bus
displafidgfinformates 36 an®peaidr. ARensaideiicds 88 ShaddmylISRAnumeric
500 al so includes a main nenory 506, such as a~ random
Izt LG St Vi C
and B Ry e e e o2 B o MR S L R 4rcommane
' I Lons t e execut.ed b rocessor 504. Min
seloqBs Y Bhodet S0inRoBTeflie PLSaTBRr @ i orutRgr control (not
variables or other internmediate information during
Sho"‘(—!—'ﬁe%tiﬁ Fhadnowshya ioeeh rg. 8 draskbalk e auseprigliragtion keys and the
_ processor 504. Data processing system 500 further
like foheernoremicatingadirastiby imfermatjor( &ullicobBard selettiens &t @iocessor
storage device coupled to bus 502 for storing static

504 and for wehtrofingradirsorabvernthion's displayps aeessor 504, A
storage device 510, such as a magnetic disk or

[006APt i calTHE §ta dréc@és‘ﬁ’{%g)%ieﬁ‘lr@b(?%%rﬁﬁ)ll&@ﬁrﬁ@g?)&%efn? brocessor

storing information a I nstructions.
504 %%ggéé'}vgglojﬁ&%ggsc%%ggggﬁ)grgg%% rr?gretiﬁgtrl?c‘?%sng rc%n?aqgég lrn main
memory 506. Such instructions may be read into main memory 506 from another
machine-readable medium, such as storage device 510. Execution of the
sequences of instructions contained in main memory 506 causes processor 504 to
perform the process steps described herein. In alternative embodiments, hard-wired
circuitry may be used in place of or in combination with software instructions to
implement the disclosed capacity planning. Thus, capacity planning embodiments
are not limited to any specific combination of hardware circuitry and software. Those
skilled in the art will recognize that the computer system 500 may run other

programs and/or host a wide range of software applications, including one or more



23 termnals may al so have suitabl e software and/or
hardware for converting data from one format to
wa@poiloers21 An exanpl e of this conversion oper at PONUSE03/038130
converting format of data available on the systemb5
to another format, such as a format for facilitating
transmi ssion of the data. [@861] The data processing
system 500 may be coupled via bus 502 to a display
usedsinperfugtange of acearhpaley’s aprmalep &I tawks) whidhdvere analyzed
crystal display (LCD), for displaying information to
by thencapzeitatptannidg systert, devi ce 514, including
al phanuneric and other keys, is coupled to bus 502
0068pr conmpdy 4 I 4B 1d. € el.ections
[ tg pr ocessgé}ﬁ%ﬁf&%ﬁ%?%er tlé;@e 0 ugg}&g{g‘gﬁ‘&fe'aé‘%{eé%?‘? any
. 4 . shown uch,as a nous t ouch
e R e Bks 1 Blyvidg LBha B 14 Brotesye Shttfrisecution or
Like for, communicati irection information and
proviglsehiia o AR Briisesot B0 esgssessngs0auaha medium may take many
controlling cursor novenent on display 512. [0062] The
formgypalug 4104 §imifpdtte nn@ookadiecmetiap vbladild medes poils
to processor 504 executing one or nore sequences of
transotiesion mexdia. iNwstvalatileonediaandlades dor Bxampe, oFBERIF magnetic
506. Such instructions may be read into nmain nenory

d- k @ . 1 . i »
isksb86cHh nemstaagk rRyicemai VSIaflwgglaﬁHglﬁggg%gaﬁqgnﬁeﬁnory, such

storage device 510. Execution nces
j ' ' [ I ry_50 uses .
as muNSHEHREY 208, PN ThESRy MelRLRaTBER ct=gRl e e SBmpss e and
- ein, ln alternative enbodi nents, hard-wred
fiver B3, Mo nlyh e WHES LS T iacabut 507 oF AncimabePiork.
Wi fh software instructions to inplenment the disclosed
Trangmission: pegiagan ago tatauthe forpadiacpusticaanligny veresdsuents those
are not limted to any specific conbination of

genersdediariag cadioviaveyamhthfimoéd dateecormhuscatiohs) WRBhiRay be
art wll recognize that the conputer system 500 may

carrieumn thenlirks ¢fithg ba®raeeierk. host a wi de range of
software applications, including one or nore WD

[00642004/ 08khoREMEPA3CARB 2 dable media include, for example, a

floppy disk, a flexible disk, hard disk, magnetic tape, or any other magnetic medium,
a CD-ROM, any other optical medium, punch cards, paper tape, any other physical
medium with patterns of holes, a RAM, a PROM, and EPROM, a FLASH-EPROM,
any other memory chip or cartridge, a carrier wave as described hereinafter, or any
other medium from which a data processing system can read.

[0065] Various forms of machine-readable media may be involved in carrying
one or more sequences of one or more instructions to processor 504 for execution.
For example, the instructions may initially be carried on a magnetic disk of a remote
data processing system, such as a server. The remote data processing system can

load the instructions into its dynamic memory and send the instructions over a



24 used in performance of a conpany's normal operation
tasks, which were analyzed by the capacity planning
wayanem42{ 0063] The term "nachi ne readabl e nMedPOTMUS2®3/038130

used herein refers to any nediumthat participates in

providing instructions to processor 504 for execution

or providing data to the prdficessor 504 for

processing. Such a medium nmay take nmany forns,
telepmanieulifiengsibgta motiem. A nestidrm lodz0 o dalaabrokbessiRgisgsterm 500 can

volatile nmedia, and transm ssion nmedia. Non-volatile

recersitg ddtalondas telePhof AR IR LARLA T RlfraPeq FRESStdT to convert the
di sks, such as storage device 510. Volatile ne |zé\
j ] ; | n.nenory .506. . .

date {8 i3 cc OTRE AT MHidfeq 26 R0al Rl RcaifPER dyg sriod in the

. o W re. an fiber optics, .jncluding the wires that

inrafi o Bbant SPEETRIC SRl GrR AAGA IS onhus 30R.s O 6aurse, a
.medi a can al so take the formof acoustic or |ight

varigpy b droadhandcommypisatige teehiiaesdequipgentdiay hmusednBus 502
infrared data communi cati ons, which nmay be carried on

carriehdh¢ datestoohairhmeney G06nEbmowkich [[306cdsoEGvOatfavegind
of machi ne readabl e nedi a i nclude, for exanple, a

exedutep Mestrdictidns and/oepiddeesds sita. MRk irdtiskiioMBAAS/Or Slata received
tape, or any other magnetic nmedium a CD-ROM any

' . L , h
o S AR Rt 9P 8 g o
. .FLASH EPROM a ot her nenory
or a@%'r%ggpt@gg{ Eﬁl%ang“'&%ﬁ’;ﬂé? p{}%?ec’s‘&%g%scr i bed
reinafter, or any other nmediumfromwhich a data
[OOSE ocessPAR RPSEESING sistean 0l ptrvsisFiudas iaosamimsiniration interface
machi ne-readabl e nmedia may be involved in carrying
518 gpepled terbrie 598qteroesIngtationdnterfanebd 8iprevidesta rswag data

processor 504 for execution. For exanple, the

commusigatiohioooplimgio & mietwardk! kB2 0chat isesbrvfeciedROA RSdaf network.
disk of a renpte data processing system such as a

For RINPE, IR (B ACH RS B8 VNS vol Bl gt
netm)o%fléf)ﬂ)' HF oP%Fhofem to provide a data communication connection to a
corresponding type of telephone line. As another example, communication interface
518 may be a wired or wireless local area network (LAN) card to provide a data
communication connection to a compatible LAN. In any such implementation,
communication interface 518 sends and receives electrical, electromagnetic or
optical signals that carry digital data streams representing various types of
information.

[0067] Network link 520 typically provides data communication through one or
more networks to other data devices. For example, network link 520 may provide a

connection through local network to data equipment operated by an Internet Service

Provider (ISP) 526. ISP 526 in turn provides data communication services through



WD 2004/ 051421 PCT/ US2003/ 038130 25 tel ephone |ine
using a nodem A nodem | ocal to data processing system
woeo@4mari21 r ecei ve the data on the tel ephone | i PeT/aRZNO3/038130
use an infrared transmtter to convert the data to an
infrared signal. An infrared detector can receive the
data carried in the infraretb signal and appropriate
circuitry can place the data on bus 502. O course, a
the warld etige phcketaath @ochraomiostiore aé i@k now commonly _referre?1 to as the
t echni ques/ equi pment may be used. Bus 502 carries the

IntefhRst B2 0 LIsBh MRk %nd 0fterd StaB AR RIS otr?,‘glr e%%romasgnetic or

retri eves and executes instructions anq J processe
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system 500 al so i ncludes a conmunication interface
518 Xaich &apVdhe vigital dato, anchiremndaiaprocessngsystem 518 are
provi des a two-way data conmunication coupling to a
exemplanpfdcnisi oflcaBider wheds fransportieg tredinfenaatiopcal  net wor k.
For exanple, communication interface 518 nmay be an

[0068t egr aTlkesl dagf pideessiAyGysRim 508taRrdend! A %\(?f)éc%ive data,

nodem to provi de a data’ comuni Cia'tl on connecti o
N H r
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i L rovide a
comlynABh TG reGE318n B hARuP st ckamale, npatvPEPD gl ransmmit o

i npl enentation, communication interface 518
r equgg%&@%géf OFge @Ppdcatianepriograrl thrasigbdntesneighiat.il6 Poy26, local

optical signals that carry digital data streams
netwoglped earimignioatiorointerfaqees! &f The pfayrant, ifonexdrple7 might
Network |ink 520 typically provides data comunication
implerheoucapanite planningr s oeltined kbole ThBebniAlRicHYHS 8Spabilities
a

For exanple, network Iink 520 may provide

- also eNONESAdiRg of REIeuert d-05 fito Hed %Bn{ PordtbRe SIHY RELLord with the

operated by an Internet Servi
capacity planning application.

[0069] The data processing system 500 also has various signal input/output
ports for connecting to and communicating with peripheral devices, such as printers,
displays, etc. The input/output ports may include USB port, PS/2 port, serial port,
parallel port, IEEE-1394 port, infra red communication port, etc., and/or other
proprietary ports. The data processing system 500 may communicate with other
data processing systems via such signal input/output ports.

[0070] Although currently the most common type, those skilled in the art will
recognize that the PC is only one example of the types of data processing systems a
user may operate to communicate via the Internet. Other end-user devices include

portable digital assistants (PDAs) with appropriate communication interfaces, cellular



Provider (1SP) 526. ISP 526 in turn provides data
comruni cati on services through WO 2004/ 051421
wEOHsR003/ 038130 26 the world wi de packet dBtEUS2003/038130
comuni cation network now commonly referred to as the
Internet 527. Local network and Internet 527 both use
el ectrical, electromagnetic2dr optical signals that
carry digital data streanms. The signals through the
or other iwiretessrtelepticke daviteshetrswgbarsntemdteioress cb'ﬁabmﬁ@@, web-TV
and through comunication interface 518, which carry
devitbe glbgital data to and from data processing system
500, are exenplary forns of carrier waves

' he dat .
oon SO APE A 00 B Oy 5 o e, o
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the Internet exanple, a server 530 mght transmt a

a mrgfiesise nethad may bawsad patheathamusing gtatisticar megsures or
I nternet 527, ISP 526, |ocal network and

histatisahtiatac s discustest éartier ElgtiveTod ipr 29 rthenstdfbinf@xatiohestored in
m ght inplenment capacity planning, as outlined above.

the efhplogesauttieel 1UBSIneRI@BINfoFrhason AdISRdAL! RS eadi g ific
rel evant data into the system for processing in
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_ ata processin ds vari ous
emplol i B iee @ﬁ%%sﬂ{sﬁ’g Rar A et Seinisyative
rospBiaPlfes basls ey i e, waenageepung he bisftinfamation, the

port, | EEE-1394 port, infra red comunication port,
capasity plarmm; systerhed0 nmy@nCUmLMty- tpeunayvaildtde thaties of each
processi ng system 500 nay communicate with other data

emplolyee és gengraiy sherteuvats rimederof @ngdurit P tielesPdlic B® hishagerial
[0070] Although currently the nost common type, those

funcidels, |r§cﬁefr ust Eﬁ é'thdfé bbtalﬁ&fﬁ‘gﬁf [istdrieaf stfsidC 1's only

one exanpl e he types of ta processing systens a
[0072] It is intended that all matter contained in the above description and

shown in the accompanying drawings shall be interpreted as illustrative and not in a
limiting sense. It is also to be understood that the following claims are intended to
cover all generic and specific features herein described and all statements of the
scope of the various inventive concepts which, as a matter of language, might be

said to fall there-between.



user may operate to conmuni cate via the Internet.
O her end-user devices include portable digital
waseussant s (PDAs) with appropriate comruni cat PONUS2003/038130

interfaces, cellular WO 2004/ 051421 PCT/ US2003/ 038130

27 or other wireless tel ephone devices with web or

Internet access capabilitie28 web-TV devices, etc.

[0071] Additional variations to the capacity planning
Whas ¥sd|gifad B: avai | abl e. For instance, when cal cul ating

the tot al "anount of tine |ost due to manageri al

ed rather
than u5| nu%?aa{m{srfq @Lﬁ%ﬁogg% Flgﬂgtﬂﬁ ‘%b%rei*ial data. As
a ﬁi arI|eI l.? a{ Eto Fig. 2c, the staff
{935R P EERIDNOT BRESenpl oyee dat abase 108
|ncI udes information related to hours that a speC|f| c
enfpbiiyndcahietkarssesiated withaachrantbaelualiy afkaskssuch
lost tine varies from enployee to enpl oyee due to
t hedoessiegpmotuetorpee trifomsaticadelated tto at ielegionship between the
responsibilities and/or other duties. Thus, when
amoasiCarh@ or thenaindbf of sthffiarideano pbhl@rm(élichbﬂtMe identified
pl anni ng system 150 may accunul ate the unavail abl e
sub s of each enployee to generate an accurate nunber
amount of tine |ost due to managerial functions,
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ntai pned in the above description and shown in the
rate UMY ng drawi ngs shal | be interpreted as
illustrative and not ina limting sense. It is also
t cadseseingestsff svdrmoatian;t he fol l owing claims are
intended to cover all generic and specific features
hedetemithirsr stialfexl aflaldliligl basedadrethendtaff dfifotrhatiors,caopee  of
the various inventive concepts which, as a matter of

| ou
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availability.
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2. The capacity planning method of claim 1, wherein the production rate
information includes the amount of time needed to perform respective identified

subtasks.
3. The capacity planning method of claim 1, wherein the production rate
information includes the number of each identified subtasks that can be performed

per one time unit.

4. The capacity'planning method of claim 3, wherein the time unit is an hour.



What is claimed is: 1. A capacity planning nethod

conprising the steps of: identify each of a plurality
w@boosaskst i dentifyi ng subtasks associ at ed w t PICEESI008638130

the plurality of tasks; accessing production rate

information related to a rel ati onship between the

amount of time or the nunber2%f staff needed to

perform each of the identified subtasks; calculating

a @oThe capadty plassidganethoe dfdeni f I\mﬁier%ubtr@séf@da&%ﬂ Rfle

production rate information; accessing staff

lnfoﬂnﬁlitfé)fnﬁ@fdb&ﬂne@%ﬁ{ H‘dé‘télgas%tcﬁf tg/néhé/%r{/é'@dr{ ity based on

the staff infornmation erating a capacity
report based on the work volunme and the staff _
avai lability. 2. The capacity planning nethod of claim

erein t. roduction rat formation includes
i i e R B EReBac d cur b areuBe o volume s
identified subtasks. 3. The capacity planni ng nethod
calcgpted as Heinumper el imenwite meeded itoperfatrs the identifietiisoibtasks.
i ncl udes the nunber of each identified subtasks that
can be performed per one time unit. 4. The capacity
pl anni ng nethod of claim 3, wherein the tinme unit is

an7 hone cay¥2i®Q84h RRd 4ethBE b b@%ﬂoﬁ/mﬂ?é%%othe%?orﬁ-vom}ﬁe is

capacity planning nethod of claim1, wherein

calc@éfé‘%'ju&i tH r@f)@r fﬂl%g%nﬁe%éésrﬁgé@é&%d %r‘i‘&{(ﬂ Q}%ildﬁatified

dat abase or Pservatio Capach
subtgﬁlsl?%gsgé o%l séfandard WOTr, ?(rheourr]s Engé’\?r k volune is

8. The capacity planning method of claim 7, wherein the standard work hours

per day are configurable.

9. The capacity planning method of claim 1, wherein the staff information
includes at least one of information related to the number of employees, capability of
a specific employee to perform the subtasks, information related to exempt status of
employees, information related to staff outage, information related to work time that
cannot be used to perform the subtasks, and information related to business days

within a specific period of time.

10. The capacity planning method of claim 9, wherein the information related
to the number of employees includes at least one of the number of full-time
employees, the number of other types of employees, the total hours worked by other

types of employees expressed as a full-time employee equivalent; and



cal cul ated as the nunber of tine units needed to
performthe identified subtasks. 7. The capacity
w@b@ansnagl met hod of claim 1, wherein the work ROI/URBE03/838130
cal cul ated as the nunmber of fulltinme enpl oyees needed
to performthe identified subtasks, based on standard
work hours per day. 8. The &8pacity planni ng met hod of
claim7, wherein the standard work hours per day are
coifei gjheatypes of enitieyesspaciutly aplesiong ompaiosmefongis)das,
1, wherein the staff information includes at |east
tempumaryodmplafyesspinterns,F #Bbedowed Lhgr number of enpl oyees,
capability of a specific enployee to performthe
subt asks, information related to exenpt status of

enpl oyees, information related to staff outage,
' cannot, be used

[ -Aat | related to rk tinme that )
t Qf 10per oéérﬁbtcl% PIBIS Q?%%B* ?'ﬁfreﬁrf‘@fthehcq»r@laaﬁl@a the step of
usi ness days ithin a specific period of tine. 10.

Ca'“’?‘h@‘%%&@g?g SfﬂfgﬁYﬁ'W&"%bﬁ6an8ﬂeengzem691,dedhmréihmumeand

information related to the nunber of enployees

i yhergssthet capesily repast isfgartesatedrogheobadad ba therextended staff

enpl oyees, the nunber of other types of enployees, the
availalitiyl hours worked by other types of enployees

expressed as a full-tinme enpl oyee equival ent; and WD

2004/ 051421 PCT/ US2003/038130 30 the other types of
enpl oyees include at | east one of part-tine enpl oyees,

t gBp r I I nt.e , 1and_borrowed, staff. 11.
P Y8 BN DL PR M 85 ) e st
 GORDE ] Si he step of calcul ating extended staff
availgify I'%B?ﬁg@e@{?aﬁ%‘ggpc?eﬁ"PF?d'%éQIEa QYRIBIaRsGRaRe80s 2 plueplity of
vvheciei n the capacity report is generated further based

expapded plaffsqesqaes staff availability. 12. The capacity
pl anni ng net hod of claim 11, wherein the extended
staff
13. The capacity planning method of claim 11, wherein the capacity report is
generated based on a first comparison between the work volume and the staff
availability, and a second comparison between the work volume and the extended

staff availability.

14. The capacity planning method of claim 13 further including the step of

generating warnings based on the first comparison and the second comparison.

15. The capacity planning method of claim 9, wherein
the work volume is calculated as the amount of time needed to perform the

subtasks; and



availability is calcul ated based on a plurality of

overtinme scenarios or a plurality of expanded staff
waewaasi4os. 13. The capacity planni ng net hod oPCT/IUS2003/038130

11, wherein the capacity report is generated based on

a first conparison between the work volunme and the

staff availability, and a $8cond conparison between

the work volune and the extended staff availability.

14theTsteff capdability ipCalonlated astiotbtafl armbahtafling thidthenployees

including the step of generating warnings based on

can pbeofrh tisé sGBEBRS WatRim #BPeEiNE peRGRAFRTPari son. 15,
The capacity planning nmethod of claim9, wherein the
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a erformthe subptasks within a specific period of
CaICLﬁ?MbﬂB.Sm@‘H@e &8paLen 9f pl anni ng met ﬁod of claim 15,
wherein the total anmount of tine that enpl oyees can
per f or nithérsusliier aé keplayieieish- (the nepewrfdf starelard dvark hours per
t i day)i s (the aumbertof dubiness idags Widiretheas peificaferiod bhigme) - (the
nuarbeuniodf tEnd eyt elee o stdft betageiiin e SHENHEPEIY®bKtime)-(the
hoarmsuRest wedtimé tHdtkanRebe ised b peHbea $hél §%§ta}é’|k%rg}it‘ﬂin the

t heheoRChdricd eeirhed of tine) - (the anount _
I(ri,bt dueﬂ)to staff gutage within the specific period of

tinme)-(the amount of work time that cannot be used to
performthe subtasks within the specific period of
anni ng net hod of claim 16,

ti 17. The capacit I !
£ TR sty St B GObHIaIT b Dirter rgTibeéreibe step of
staff availability b)é consi deri ng extended work hours;
calcylaling extended staff availability by considering extended work hours: and
wherein the capacity report is generated further based on the extended staff

availability.

18. The capacity planning method of claim 17, wherein the extended staff
availability is calculated based on a plurality of over time scenarios or on a plurality

of expanded staff scenarios. |

19. The capacity planning method of claim 18, wherein the capacity report

includes a cost analysis. ‘

20. The capacity planning method of claim 9, wherein the staff availability is
calculated based on at least one of the number of employees, the information related

to staff outage, the information related to the amount of work time that cannot be



wherein the capacity report is generated further based

on the extended staff availability. 18. The capacity
w@b@ansnagl met hod of claim 17, wherein the extendpus2003/038130

staff availability is calculated based on a plurality

of over tinme scenarios or on a plurality of expanded

staff scenarios. 19. The cag@city planni ng net hod of

claim 18, wherein the capacity report includes a cost

useditmpggom tROsubthasks; aiparifosmaticanmlated /e bosthest dalyai andthe
wherein the staff availability is calculated based on

amo@ht bR@&IneNRoX hd e peyaagr of enpl oyees, the .
information related to staff outage, the informtion

related to the anmount of work tine that cannot be WD

2004/ 051421 PCT/ US2003/ 038130 32 used to performthe
rel.ated to busi ness days,

su ks, the informati e . ,
ot HRE CaRRM PR BB MEIBA0 R6 Hlen Rk whses MdRg InDmative related
capacity planni ng nethod of claim?20, wherein the

to thefrpewrital grprk dme bat caenethe usedita peforihe subteskhdepends on
cannot be used to performthe subtasks depends on at

at lepsiazrte oftbeqfositioa, gusidentity, thenexardphstatus, thdhrardiegptapability,
status, the handling capability, and the outage

and tHeadwtagefstdthe of arPrRShb¥iyLaRpRRR. 22. A data
processing system for capacity planning conprising: a
processor for processing data; a nenory; a data
storage device for storing data; bus means operatively

e R e R
| BrOLESs S Ror bocabefy datg, 42t Processing
a memory;
a data storage device for storing data;
bus means operatively coupled to the memory, the data storage device, and
the processor;
the data storage device bearing instructions to cause the data processing
system upon execution of the instructions by the processor to perform the steps of:
accessing information related to a plurality of tasks;
identify each of the plurality of tasks;
identifying subtasks associated with each of the plurality of tasks;
accessing production rate information related to the amount of time or the
number of staff needed to perform each of the identified subtasks:
calculating a work volume based on the identified subtasks and the production

rate information;

accessing staff information;



system upon execution of the instructions by the
processor to performthe steps of: accessing

WO pdoaopEki on related to a plurality of tasks; POPDE2003038130
each of the plurality of tasks; identifying subtasks
associated with each of the plurality of tasks;
accessing production rate i @ormation related to the
amount of time or the nunber of staff needed to

pedétermirdag btadf avdiablidebaddd e tisaiblafisk®rmedbeua@d i ng a
wor k vol une based on the identified subtasks and the

pr §esrht
P TaR S S B I ate thstat
avaig%ilfcfxm ning staff availability based on the staff
I'nformati on; and generating a capacity report based
on the work volune and the staff availability. 23.
The data processing system of claim22, wherein the
production rate information includes the amunt of
ti4® Made@ nrocesingsystesspldainy @2 wherdin thaiproduction rate
subt asks. 24. The data processing systemof claim 22,
informtatioaiincluties fireoamounbof tirat eetdsdl o petfoon resisédtivesdémtfied
nunber of each identified subtasks that can be
subtaskd ormed per one tine unit. 25. The data processing
systemof claim24, wherein the tinme unit is an hour.
26. The data processing systemof claim?22, wherein
the production rate information is obtained by

°b€¥r % 498 hecdelie SRt Eaiiy 25 ovBeicht the bitieiBon rate
erei,n work volune is calculated as the nunber of

'nformawen dngludestegedmber peady identited siehiesks that sapthesgerformed

per one time unit.
25. The data processing system of claim 24, wherein the time unit is an hour.

26. The data processing system of claim 22, wherein the production rate

information is obtained by observation or from a database in the data storage device.

27. The data processing system of claim 22, wherein work volume is

calculated as the number of time units needed to perform the identified subtasks.

28. The data processing system of claim 22, wherein the work volume is
calculated as the number of fulltime employees needed to perform the identified

subtasks, based on standard work hours per day.



28. The data processing systemof claim22, wherein
the work volune is cal cul ated as the nunber of
wo mokisrael enpl oyees needed to performthe i denp@T/Usm03/038130
subt asks, based on standard work hours per day. WO
2004/ 051421 PCT/ US2003/ 038130 34 29. The data
processi ng system of claim 34, wherein the standard
wor k hours per day are configurable. 30. The data
pr 28 EFise dgtesproessing systemmolainv2er whardihehs saifridard work hours
information includes at |east one of information
perdﬂ@*ék%’bﬁf@uﬁlﬂeﬂu”’oer of enpl oyees, information
related to identities and positions of enployees,
information related to exenpt status of enployees,
information related to staff outage, information
reLated to the capabilit f a ecific enployee to
nerBofie {Rie SaseasRg svriaebelaioRes haidn s kRiqrmaion
. that cannot be used to performthe subtasks, and
incluydes @t irast onerdlizfosnation relaieddeshe aysliar of gmipeyeds, information
period of time. 31. The data processing system of
relateddo et Ritiestaadeiasitidns cftemhployedgimfetrinatiomnelatedhie exempt status
information related to the plurality of tasks are

of erdployeBednidrAiatioh reRsd toaafAutidie infdahatish PEIARR BNk B pability
and a renote data processing system connected to the
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of ..ot her t¥ )es of enpl oyees, and the total hours

a spReifik PErigg o gm’?er types of enpl oyees expressed as a
full-time enpl oyee equival ent; and the other types of
enpl oyees include at | east one of part-tine enpl oyees,
tenporary enpl oyees, interns, and borrowed staff. WD

2091/ THeldath grodés&hagep4i8rtaiddlaim 22, wherein the staff information and
the information related to the plurality of tasks are obtained from at least one of the
data storage device and a remote data processing system connected to the data

processing system via a network.

32. The data processing system of claim 30, wherein the information related
to the number of employees includes at least one of the number of full-time
employees, the number of other types of employees, and the total hours worked by
other types of employees expressed as a full-time employee equivalent; and

the other types of employees include at least one of part-time employees,

temporary employees, interns, and borrowed staff.



35 33. The data processing system of claim 30, wherein
the data storage device further stores instructions
WO bat/0smben executed by the data processor, coPtCT/OB20081@38130
data processing systemto performthe step of
cal cul ating extended staff availability by
consi deri ng extended work hd@mrs; and wherein the
capacity report is generated further based on the
exB88ntiee dataapfocesying|sybidn by cladd 30T M cfisihahd dRELSBIraEE device
system of claim 33, wherein the extended staff

furtidt atdraBiihdttuttibis GRatCwhah %%eegﬁ%i%tcbfﬂgnfead dg)é( gagﬁédéesd%g,%aﬁrol the

overtine scenarios or a plur
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first .co ri son between the work volune and the staff
byCQU%E?ﬁ%@E&%VWeQﬁﬁor hQWe RN L onpar i son bet ween t he work

vol une and the extended staff availability. 36. The

dawhepain e sppacibyreperhisteaersited Bathanbaset wntthe axterded staff

storage device further stores instructions that, when
availbdityit ed by the data processor, control the data

processi ng systemto performthe step generating

war ni ngs based on the first conparison and the second

conparison. 37. The data processing system of claim

03458 B BB YBENTS i 34 98 e

anount of tinme nee

2004/ 05142 US2003/ 038130 36 the staff . .
avai Gy il eplaeibasaton aRliaY Afideriia Soanin Obp MuralLY o

t hat enpl oyees can performthe subtasks within a
expajisies qth SERRAERE-of ti ne.

35. The data processing system of claim 33, wherein the capacity report is
generated based on a first comparison between the work volume and the staff
availability, and a second comparison between the work volume and the extended

staff availability.

36. The data processing system of claim 35, wherein the data storage device
further stores instructions that, when executed by the data processor, control the
data processing system to perform the step generating warnings based on the first

comparison and the second comparison.

37. The data processing system of claim 30, wherein
the work volume is calculated as the amount of time needed to perform the

subtasks; and



38. The data processing systemof claim37, wherein
the total anount of tinme that enployees can perform
wo b@4msiaeasks within the specific period of tiP€r/iS2003/038130
cal cul ated by using the equation of : (the nunber of
enpl oyees) * (the nunber of standard work hours per
day) W (the nunber of businé$s days within the
specific period of tine) - (the anpunt of tine |ost
duthe stafftafilabilitydg ealuutdied at ke sgacamoanpef firad tedt employees
time)-(the amount of work tine that cannot be used to
can perbAhihé BEb&ISRE @alk WsbBEific Pefiodreirid. 1 ¢ period of
tinme) 39. The data processing systemof claim 30,
wherein the staff availability is calculated based on

at | east one of the nunber of enpl oyees, the
t he i nformati on

ti related to staff ou
+opS DB PaBReth g syRte Bheiabl He “heteln the i ampint of ime
the subt asks, the information related to business
that ggypioyeasicamaeifemy themsiiaskewibiadhe spegiiinesiedwd time is
hours per day. 40. The data processing systemof claim
calcglated\by vising theequation wht i on rel ated to work tine that
cannot be used to performthe subtasks depends on at
| east oftre PlumBdraf ragilbysys) - (the rudetdr dnstaddigdeveiHours per
staays, (theenumabst oriisfrBaRIdys iithiR bk hsc lfPéJbéﬂc?d of time) - (the
St gindBinPbf fitie I6QIRRCI A& © \ﬁi?mn‘{l]res &é %Eﬁmj of time)-(the

Coé‘ﬁ?lbhﬁta &9@% H%étgfgjrrrr\]o o con%{rpoﬁlol i RE'sGBtddks ithin the

Cedd; Rgﬁsys e o perform capacity V\D 2004/ 051421
PCT/ US2003/ 038130 37 pl anning, the instructions upon
execution by the data processing systemcausing the
dad% B?%éé?swrﬁgeiﬁ)@@ Esten pletlaion A0t Whekair e stalf availability is
conprising: accessing information related to a
calcyhtadalbased of at keslst pne otithet ndiimbeachemplaybes ptheriafortgtioh related
t asks;
to staff outage, the information related to work time that cannot be used to perform
the subtasks, the information related to business days, and the information related to

defined work hours per day.

40. The data processing system of claim 39, wherein the information related
to work time that cannot be used to perform the subtasks depends on at least one of
the position, the identity, the exempt status, the handling capability, and the outage

status of the respective employee.

41. A program comprising instructions, which may be embodied in a machine-

readable medium, for controlling a data pracessing system to perform capacity



i dentifying subtasks associated with each of the
plurality of tasks; accessing production rate
w0 ndoanseii on related to the amount of tine or PEEUS2003/038130
nunber of staff needed to perform each of the
identified subtasks; calculating a work vol une based
on the identified subtasks &7d the production rate
i nformati on; accessing staff information; determ ning
plansiraf, th@irstiuatiohs tyobegeclition hyhthesddth forbedsimpéyNem @&ding the
generating a capacity report based on the work vol une

datedft@cesang sgstem RV Sk tHe tepd ombiRinRe 09r am of cl ai m

41, whereinh the production rate I nformation includes
th faé$ . ' f orm respecti ve

[ dg% [ ﬁ{eadlngérgiégs srg%i%fpor%g)“%%rg&roég}f‘ ‘claim 42,
wherei.p th ductipon rate informati on includes the
nu%@&'Pyo?a‘ghgﬁ%P@iW?ﬁ icéfga st asks that can be
performed per one time unit. 44. The program of claim
43idepfiping pubtpeks assodiaipd Wit eachheliihe Mwalityres tpsisjr am
of claim4l, wherein work volune is cal culated as the

nuateessofg piodection tate mderadtitorgatetidothé aenduwhe of tifrieeor the
subt asks. WD 2004/ 051421 PCT/ US2003/ 038130 38 46. The

numpeperf starfafeceled thpdHormhRichi df thé feMBifikd \sabtiRs! S
cal cul ated as the nunber of fulltine enpl oyees needed

to I t i L : :

e USRI 58 s b aSh Ryl 1A ucton
i the staff information includes at | east one

ratem'fgﬁrrﬁ%tbqr}mti on related to the nunber of enpl oyees,

information related to identities and positions of
en%‘FCﬁﬁékF@,St?ﬁﬂ'UPFfﬁﬂ'% rel ated to exenpt status of
enpl oyees, information related to the capability of a
s péetefminirgrpladiavailabilityavaties emthe staff information; and

generating a capacity report based on the work volume and the staff

availability.

42. The program of claim 41, wherein the production rate information includes

the amount of time needed to perform respective identified subtasks.

43. The program of claim 42, wherein the production rate information includes

the number of each identified subtasks that can be performed per one time unit.
44. The program of claim 43, wherein the time unit is an hour.

45.. The program of claim 41, wherein work volume is calculated as the

number of time units needed to perform the identified subtasks.



subt asks, information related to staff outage,
information related to work tinme that cannot be used
wo eoopesfior m t he subt asks, and i nfornmation rel aP@muszm03/038130
busi ness days in a specific period of time. 48. The
program of claim47, wherein the information rel ated
to the nunber of enployees3dBnecl udes at | east one of
the nunber of full-tine enpl oyees, the nunber of
ot her types of enployees, and the total hours worked
by ot her types of enployees expressed as a full-tine

ST 0PI pRSHaNAL i @?%ﬁ&%u@f%%oﬁkyﬁém%ﬂs BARLANEE s the

east one o art-tine e

numf?ﬁEBEﬁ@B%gn%P%&%%? peaded Pﬁ@?r”dmbq"@%% & Ribo; g on

hat, when executed by the data processor, contro
ﬁan?ﬁ@’ﬂﬁﬂﬁh%ﬂ@dﬁﬁgﬁﬁg systemto performthe step of
cal cul ati ng extended staff availability by considering
ext ended work hours; and WO 2004/ 051421
PCT/ US2003/ 038130 39 wherein the capacity report is

geaermiegdrdgrainhercldias4t, wherdehretrexdtafidedrabidi includes at least
avail ability. 50. The program of claim49, wherein the

one %ﬂrﬁ&‘?x‘?&loﬂ idte@ YR tHARIMbEY of mpkRkel! |ﬁ¥&ﬁ1é¥i@ﬁ%la‘¥@d %

plurality of over tine scenarios or a plurality of

ldenﬁﬁ&agﬁl& %ngnéfné of 8@'{?} ep olrffaTmé%% r%reﬁg& gg‘g%m@lt Q{eszA' 8f

€ Capacl I'S genera

i rst c ar,j son e t he rk_vol u and t he
emplaYgEP B T ONdRIA S0 (B RPAC Mo S P S8ACD ﬁm@ﬂwﬁio b e
wor k vol ume and the extended staff availability.
subtaples, prfognation felatedi tmstaff putadee infomaatiad iedpted e Mmfk |t!mﬁsthat

that, that, when executed by the data processor,
canmm’nierlmedibq)&tﬁrm thecubtasksg asy stformatiorp el étedriotbusiness days in
step generating warni ngs based on the first conparison

a spabific PReiog &F GiRfE. conpari son.

48. The program of claim 47, wherein the information related to the number of
employees includes at least one of the number of fuli-time employees, the number of
other types of employees, and the total hours worked by other types of employees
expressed as a full-time employee equivalent; and

the other types of employees include at least one of part-time employees,

temporary employees, interns, and borrowed staff.

49, The program of claim 47 further including instructions that, when executed
by the data processor, control the data processing system to perform the step of

calculating extended staff availability by considering extended work hours; and



53. The program of claim47, wherein the work vol une
is calculated as the anobunt of tinme needed to perform

WO b@4/0subt asks; and the staff availability i s PCT/US2003/038130
calculated as the total anount of tine that enpl oyees
can performthe subtasks within a specific period of
time. 54. The program of cl &9m 53, wherein the total
anmount of tinme that enpl oyees can performthe

sulvhesdiis the tapatityrepsnes géhsrapss fuethepbabéd®nithe extended staff

cal cul ated by using the equation of : WO 2004/051421
availBeify/S2003/ 038130 40 (the nunber of enployees) * (the

nunber of standard work hours per day) * (the nunber

of business days within the specific period of tine) -

(the amount of time lost due to staff outage within

e B o 8 im0 g e SRS AP e

s ecific period of tine) 55.  The program of claim 47,
Calcwqtadebas striuralieli Quebiime scanarioalas @ pltealithakexpansied staff

at | east one of the nunber of enployees, the
capdaityormation related to staff outage, the infornmation

related to work tine that cannot be used to perform

t he subtasks, the information related to business

days, and the information related to defined work

OB STIREErBfm of Rtai! 6o RURSHEATR! el Y ebbrt WRfrthed based
on agfs dﬁﬁﬁ% BoriegRafe Madk yﬁkﬁrﬁe" S T B ltapity B

handl i ng, capability, and the outage status of the
secongsiupRaTrONdRivepRdhe work volume and the extended staff avallablllty

52. The program of claim 51 further including instructions that, that, when
executed by the data processor, control the data processing system to perform the

step generating warnings based on the first comparison and the second comparison.

53. The program of claim 47, wherein

the work volume is calculated as the amount of time needed to perform the
subtasks; and

the staff availability is calculated as the total amount of time that employees

can perform the subtasks within a specific period of time.

54. The program of claim 53, wherein the total amount of time that employees
can perform the subtasks within the specific period of time is calculated by using the

equation of :



WO 2004/051421 PCT/US2003/038130

40
(the number of employees) - (the number of standard work hours per
day) « (the number of business days within the specific period of time) - (the
amount of time lost due to staff outage within the specific period of time)-(the

amount of work time that cannot be used to perform the subtasks within the
specific period of time)

55. The program of claim 47, wherein the staff availability is calculated based
on at least one of the number of employees, the information related to staff outage,
the information related to work time that cannot be used to perform the subtasks, the
information related to business days, and the information related to defined work

hours per day.

56. The program of claim 55, wherein the information related to work time that
cannot be used to perform the subtasks depends on at least one of the position, the
identity, the exempt status, the handling capability, and the outage status of the

respective employee.



