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[0002] As used herein, the term business process is used to refer to any business process or
activity of a business that is reasonably susceptible to standardization and for which there is a

15  need or desire to monitor, measure and/or analyze some aspect or another. For example, a
manufacturing process is a business process. As another example, the service or repair of a
piece of equipment is a business process. Examples of equipment in this context may be
manufacturing equipment, transportation equipment (trucks, forklifts, etc) or facility
infrastructure equipment (computers, HVAC equipment, elevators, escalators, etc.). Other

20  examples of business processes include employee hiring processes, employee training
processes, employee review processes, employee grievance processes, various manufacturing
process, billing and accounting processes, and complaint management/processing. As a
company grows, management becomes more and more concerned with the efficiencies and
inefficiencies in these various processes and looks for ways to monitor, analyze and improve the

25  efficiencies of these process in order to improve the overall efficiency and performance of the

company. Companies have therefore collected and analyzed information concerning these
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processes, but it is a cunbersonme undertaking. This process anal ysis has
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15 the present invention, in conjunction with the invention described in
U S Application Serial No. 12/952, 675, allows a user to define

measur enent paranmeters for various business processes, and to view various
apal yses of the accumul ated instances of the process over tine using the
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in which and to view various analyses of the accumu late ces 0 the process over time using the
defined measurement parameters and data collected from various systems and applications. The

systems and enterprise applications that can beused to collect and present data for analysis by

20  the invention include, but are not limited to, HVAC, fire control, access control, video
monitoring, public address, exterior lighting and signage, interior public and private space

lighting, escalator and elevator systems, telephone systems, room scheduling/reservation

systems, resource management systems, data and information technology systems, document

management systems, e-mail servers, fax servers, SMS servers, building tenant/visitor database

25  systems, and customer relationship/management systems. Accordingly, business processes that
interact with any or all of these systems, and others, can be analyzed according to the invention.
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20 the system queries various systens to collect information and then
command various systens based on the information collected. The system can
be progranmed to wait for end user intervention before an alarmis sounded,
for exanple, if based on the queries, the threat level fails to neet a
particul ar threshold. According to the present invention, the user can set
vari ous neasurenents for any one or all of the steps in the process
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15  instances of the actual process.
[0008] According to another aspect of the invention, the process definitions, and the
number, location and character of process measurements are fully editable by the end user. For
example, according to the invention, a user may have designed a smoke detection response
process according to invention described in U.S. Application Serial No. 12/952, 675 in which

20  the system queries various systems to collect information and then command various systems
based on the information collected. The system can be programmed to wait for end user
intervention before an alarm is sounded, for example, if based on the queries, the threat level
fails to meet a particular threshold. According to the present invention, the user can set various
measurements for any one or all of the steps in the process definition and analyze accumulated

25  instances of the process based on data collected in the SCADA system over time. In addition,

the user can revise the measurement parameters, measurement locations, process locations and
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process anal yzer system according to the invention. [0013]FIG 4 is a
representation of a conputer screen that m ght be presented to a user by
process anal yzer system according to the invention. 25[0014]FIG 5 is a
representation of a conputer screen that m ght be presented to a user by
process anal yzer system according to the invention. [O0015]FIG 6 is a
representation of a conputer screen that mght be presented to a user by

process anal yzer system accordi p 016
" epr esent AN FORCBHEEY G BE S %@eﬁerﬁ Al fmynfﬂaﬁ i g E& r?f‘ %F‘St 5 SR by
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Preﬁfiiin?ﬁ&%'f%%wéﬁ%ﬁ%%f %e?ﬁp%h%‘dgtgﬁﬂtp%o??sshﬂ%%@@saﬁ% B S Eo TR by
10a pré) Ceﬁle p?'ergeant ZV%IE’UOH ?lgvelzrirt]esa t g (Ijlge Ifn rga as%r %o aentlclpatg gltl 1teraf10ns and measurement
variations and possibilities when the operational and analytical software is first
written/implemented.
[0009] A more detailed description of features of the invention is set forth below in the
detailed description of the invention, with reference to the figures. While this invention is
10 described with respect to a work order as an exemplary business process, this invention can be
used for any business process, including, but not limited to, manufacturing processes, service
processes, repair processes, hiring processes, training processes, employee review processes,
grievance processes, sales processes, billing processes, accounting processes, collection
processes, and complaint management/processing. The following detailed description of the
15  invention is not intended to limit or exclude these embodiments from the invention.
BRIEF DESCRIPTION OF THE DRAWINGS
[0010] FIG. 1 is a representation of prior art SCADA systems, having a portal layer, a data
layer and a device and application layer.
[0011] FIG. 2 is a representation of a SCADA system according to the invention, in which a
20  process management layer resides between the portal layer and the data layer.
[0012] FIG. 3 is a representation of a computer screen that might be presented to a user by a
process analyzer system according to the invention.
[0013] FIG. 4 is a representation of a computer screen that might be presented to a user by a
process analyzer system according to the invention.
25  [0014] FIG. 5 is a representation of a computer screen that might be presented to a user by a

process analyzer system according to the invention.
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[0020]FIG 11 is a representation of a conmputer screen that m ght be
presented to a user by a process anal yzer system according to the
invention. [0021]FIG 12 is a representation of a conputer screen that

m ght be presented to a user by a process anal yzer system according to the
invention. 15[0022]FIG 13 is a representation of a conputer screen that

m ght be presented to a user by a process anal yzer system according to the

i Avent i on LﬂOZS@I@I ?.S 1r4é i s ar egfr esent at gcon f a. conput er (itcr een t Qat
m ght be PP dent By P& ArepSsPagon of 400RRIEESCIGy ﬁ?&@ﬁiégéF%ﬁ?s S8 g % o the
i nvention. [0024 FIG.t15 is a reg%esen}ation of a conputer screen that
m ght be PPESSHERGTSEIER AS8MMHC I5 5P S Pss anal yzer system according to
t he invention. [g@??%FIG. 16 i.s representation of a co q%er scr.een t hat
i gt be 08en: & 76 sebrsaaife & 4P BRERE R e G TR BB A o he
i nvention. £0026 FIG.t17 is(p reg{egﬁngation of a conputer screen that
m ght be PPeSeMades™ qd" a8 I5y° &°p1'6te¥s anal yzer system according to-the
i nventjon i [00€%JFLG. 18 is .a representation of.a conputer screen that
might be [$9E0ent B 8é Srelariaiin of fronpaet Sy it PR BRI EL ARy X o € he
i nvention. . . .
process analyzer system according to the invention.
[0018] FIG. 9 is a representation of a computer screen that might be presented to a user by a
process analyzer system according to the invention.
[0019] FIG. 10 is a representation of a computer screen that might be presented to a user by
10 aprocess analyzer system according to the invention.
[0020] FIG. 11 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0021] FIG. 12 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
15 [0022] FIG. 13 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0023] FIG. 14 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0024] FIG. 15 is a representation of a computer screen that might be presented to a user by
20  a process analyzer system according to the invention.
[0025] FIG. 16 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0026] FIG. 17 is a representation of a computer screen that might be presented to a user by
a process analyzer system according tothe invention.

25 [0027] FIG. 18 is a representation of a computer screen that might be presented to a user by

a process analyzer system according to the invention.
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[0028]FIG 19 is a representation of a conmputer screen that m ght be
presented to a user by a process anal yzer system according to the
invention. [0029]FIG 20 is a representation of a conputer screen that
-m_ght be presented to a user by a process anal yzer system according to the
invention. 5[0030]FIG 21 is a representation of a conputer screen that

m ght be presented to a user by a process analyzer system according to the

ti 031 t
mght be BoB8en: 168 S 1l RO F Sl ety PR B AP o ¢ ne
invention, [O032]FIG 23 is sentation of a conputer screen that
nLght be PP §8ﬁ?‘%w?r$§fﬂ§8?”%9g¥d§ vei%%s anaIyzer systentaccordlng to
t [ FlG 24 t at t hat
i'ont "be. K% ot AR SroienioRof f BB ke e Phasf of BRIl BFRER o ¢ e
invention. [0034]FIG 25 i sentation of a conputer screen that

m ght be PPESERE %W?B”§¢W§%?”%§§ r% %X%@gnanalyzer system according to the
%n\g/ﬁ? t) B)rﬂéQ]e ggd E’Zg Cl-:%a [ngrglﬁesn&fon 0 A gosmeprt]t%e?"[sérgerr]l tl(ljat mloh? Be rlélrge%{ed 364 et b\g hat
a process analyzer system according to the invention.
[0031] FIG. 22 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0032] FIG. 23 is a representation of a computer screen that might be presented to a user by
10  aprocess analyzer system according to the invention.
[0033] FIG. 24 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0034] FIG. 25 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
15 [0035] FIG. 26 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0036] FIG. 27 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0037] FIG. 28 is a representation of a computer screen that might be presented to a user by
20  aprocess analyzer system according to the invention.
10038] FIG. 29 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0039] FIG. 30 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
25 [0040] FIG. 31 is a representation of a computer screen that might be presented to a user by

a process analyzer system according to the invention.
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a process anal yzer system according to the invention. [0036]FIG 27 is a
representation of a conputer screen that m ght be presented to a user by
process anal yzer system according to the invention. [0037]FIG 28 is a

representation of a conputer screen that m ght be presented to a user by
20a process anal yzer system according to the invention. [0038]FIG 29 is
representation of a conputer screen that m ght be presented to a user by

d | i. t he | i on. .[0039] FI 30
Fepr osent HPFHn oF R 32 b e el Pelrtieh A ML BT 5 SogeSr by
process anal yzer iyste accor@in ta the invention. 25[0040]FIG 31 is a
representﬁPT% S B e pU A" %%@é%”?ﬁ%?mhight be presented to a user by
' di. t he i i on. 00411 FL G 32 |
Fepr osent HBHn” oF R 3y Ghi P ERmeP et S gie BeM L ATHE St b SGsel by
process anaI%zer iésten1accor I n a the invention. [0042]FIG 33 is a

t
r epr esent APTOBWS 81 Z BT AET" @?ggﬁ”?ﬁﬁthight be presented to a user by

roces I ' i on.
P 5S aﬂ]%l‘ﬁ/lz er F P(%/ S.’»E ?Sn()l raé}gr%(s)erngltlglg oft aocotmrf)gtelr Qc¥eeé:plttllla(t)rrr]11ght be presented to a user by

a process analyzer system according to the invention.
[0044] FIG. 35 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[6045] FIG. 36 is a representation of a computer screen that might be presented to a user by
10 aprocess analyzer system according to the invention.
10046] FIG. 37 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0047] FIG. 38 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
15 [0048] FIG. 39 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0049] FIG. 40 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0050] FIG. 41 is a representation of a computer screen that might be presented to a user by
20  aprocess analyzer system according to the invention.
[0051] FIG. 42 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0052] FIG. 43 is a representation of a computer screen that might be presented to a user by

a process analyzer system according to the invention.
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[0053] FIG. 44 is a representation of a computer screen that might be presented to a user by

a process analyzer system according to the invention.

8



5[0043]FIG 34 is a representation of a conmputer screen that m ght be
presented to a user by a process anal yzer system according to the
invention. [0044]FIG 35 is a representation of a conputer screen that

m ght be presented to a user by a process anal yzer system according to the
invention. [0045]FIG 36 is a representation of a conputer screen that

m ght be presented to a user by 10a process anal yzer system according to

the invention. [g@§ %FIG. 37 is a representatiqgn of conput screen that
mght e 0eHent B85 e idenigo o Ruaee what Jauh et e Sl A o t e
invention.%}()(3047I1§EJZC§.S §§ i% %%Qgggeseagggion of a conputer screen that
mi ght be PPOEBHERLZFTSYHDAEPTIRE 8 S BEBUY: anal yzer system according to the
i nvention 15[ 00@@] ﬁ%%a r39r ie% o & rcesentt gst ireonthoI thong)uteetr screen t hat
m ght be PP2¥ent B 85 GREIIEYOLOIS CEREE SIAT JHLP el R RIFCHEL S fig™ o t he
invention.]%004%g§g§. 49 i% g.gpggegg%tation of a conputer screen that
m ght be PPESERERYZFSYHCH AP Re ) He BRI anal yzer system according to the
i nventjon é§050t§19z'41 is a tqg%gsentagion of a gﬁpguter screen that
m ght be PPe¥ent EY- {1 1% TGREFTBYODYE SFBEEEE SR H3l Pight WRTENFAEANHi fg t o
t he invention. . . .
a process analyzer system according to the invention.
[0057] FIG. 48 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0058] FIG. 49 is a representation of a computer screen that might be presented to a user by
10  aprocess analyzer system according to the invention.
[0059] FIG. 50 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0060] FIG. 51 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
15  [0061] FIG. 52 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0062] FIG. 53 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0063] FIG. 54 is a representation of a computer screen that might be presented to a user by
20  aprocess analyzer system according to the invention.
[0064] FIG. 55 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0065] FIG. 56 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
25 [0066] FIG. 57 is a representation of a computer screen that might be presented to a user by

a process analyzer system according to the invention.
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[O051]FIG 42 is a representation of a conmputer screen that m ght be
presented to a user by a process anal yzer system according to the
invention. [0052]FIG 43 is a representation of a conputer screen that

m ght be presented to a user by a process anal yzer system according to the
invention. 25[0053]FIG 44 is a representation of a conputer screen that

m ght be presented to a user by a process anal yzer system according to the

i aventi on 005 I.G. 45 is a .representation aof a. ut er reen t hat

i ont b MOEent Bl o5 si peern Ry SR SEREt i P R BT RT S SRS ¢ he
i nvention, %9055 FIG 46 is a.representation of a conputer screen that

m ght be PPESERE a&xb'zf%sygerﬂg(écror%@g%t}&rlg‘(’%@ " anal yzer system according to the
i nvention 005 I.G. 47 is a.representation of a. ut er reen t hat
mont be B0B¥ent S -o6 'sa esrenfiyoS BT SERLE ihdip v P GO B sl T AR o ¢ he
i nvention, BpOS? FIG 48 is a.represent tion of a conputer screen that

m ght be PPESERAMYFTYHHEETHE Qt}berl%eé‘@ "anal yzer system according to the

imméﬁ? t gng)(}(%g]gﬁ? 15@?8 isjz? ﬁig%Fe%B{c}'grp 5{3 as (%rr]r;[p%{eir gcrr]eegftha%‘m(fg?l[c’rgeu g)rgsrent%g Eoea? LII'SCIt‘ ‘tt]y(’j"t
a process analyzer system according to the invention.
{0070] FIG. 61 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
[0071] FIG. 62 is a representation of a computer screen that might be presented to a user by
10 a process analyzer system according to the invention.
[0072] FIG. 63 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invent}on.
[0073] FIG. 64 is a representation of a computer screen that might be presented to a user by
a process analyzer system according to the invention.
15 [0074] FIG. 65a is a representation of an active process list that might be presented to a user
upon request for active processes.
[0075] FIG. 65b is a representation of a display that might be presented to a user upon a
request for more detail as to the status of a particular active process.
[0076] FIG. 66 is a representation of a list of process milestones that might be presented to a
20 user upon request for status of a particular process.
[0077] FIG. 67 is a representation of a graphical display that might be presented to a user to
illustrate statistics relating to various processes.
[0078] FIG. 68 is a representation of a different graphical display that might be presented to
a user to illustrate statistics relating to various processes.

DETAILED DESCRIPTION OF THE INVENTION

o
(W]
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10a process anal yzer system according to the invention. [0059]FIG 50 is
representation of a conputer screen that m ght be presented to a user by
process anal yzer system according to the invention. [0060]FIG 51 is a
representation of a conputer screen that mght be presented to a user by
process anal yzer system according to the invention. 15[0061]FIG 52 is a
representation of a conputer screen that m ght be presented to a user by

process a %yzer S %t n1accq{diq Hg t he igv ntioQ.. 0962 FL 53 is a
Fepr osent H79n” oF BRCanpRTer" SerderieeHabe rogE. BociSPbsBnf Bt (e TRt by
process anal yzer syste ccording to the invention. [0063] Fl 4 is.a

representg?WéﬁnﬁFs R t?ﬁ?“%@?@?ﬁbf Fay et IO“B a%fé@ﬁﬁ?hﬁ”&%ma%ﬁ§8ﬁ by
200 B oCeR S ABLYASE YIRS OhSl Ul S BB Bt O9SUELGyal? s
PLo0ess SRRl SYRLET BCCO S, M e BTG RO BB sy o,
process anal yzer system accor di o0 the. invention 0066]FIG .57 is a
Fepr oot BETBhABHH LD e JTETeLE] Bele Fivt 44 N e 7 S0ervat e Gt by

known methods and systems. According to the invention, data and information from various

enterprise applications are also represented at the meta data layer of a SCADA system. The

portal layer includes applications and interfaces for logging onto and accessing the SCADA

system, once again according to known methods and systems. However, where, according to

10  the prior art, a user would use the portal layer to monitor, query, and command each device and

application separately, the present invention provides a process management layer which

comprises an interface module which communicates with the portal layer, a process

_configuration module which an end user accesses via the interface module and which guides the

user through device selection and response -process configuration, and which stores the

15  configured process and which executes process launch and process monitoring when there is a

particular status change, event or transaction at a field device or control or enterprise application

at the device and application layer.

[0080] In particular, the present invention also includes a process analyzer module which

allows a user to access a configured process, to define process measurements at various

20  locations in the process diagram, and to view various analyses of collective instances of the

process based on the defined measurements using data collected from devices, systems and

applications and saved, for example, in a SCADA system.
[0081] System access and process configuration by an end user, as well as process launch
and execution upon a status or event trigger is explained in U.S. Application Serial No.

25 12/952,6745, the entirety of which is incorporated herein by reference.

11



a process anal yzer systemaccording to the invention. [0067]FIG 58 is a
representation of a conputer screen that m ght be presented to a user by
process anal yzer system according to the invention. [0068]FIG 59 is a
representation of a conputer screen that m ght be presented to a user by
process anal yzer system according to the invention. 5[0069]FIG 60 is a
representation of a conputer screen that m ght be presented to a user by

process a zer _system according to the invention.. [0070]FIG 61 is a

repr esent %‘ n oPS% 6 utlef @%Vﬁcg‘élﬁ ‘E‘H’gl?“rl’ﬁl d’r‘i‘fcef‘feg?)fl‘&éoé‘nts (g ST PrOEEY by

process anal yzer s §Ien1acc rding to, the invention. [0071]FlI 62 is a

repr esent 5’?‘?%??“‘8?‘ ie Coitpute V%’f”ggeﬁ“d[ AL ORgR O pA BBt TR PSSR by

10a process anﬁlgzer g stem according to the invention. [0072]FIG 63 is
&Y vave ?\%5

r epr esent S iPér screen that night be presented to a user by

rocess a zer _system according to the i.nvention. [O0073]FIG.. 64 is a
P eoont BBRYE S P S oS e pivatt ok BN e R M BT Q1B by

rocess anal yzer system accgrding to the inyentjon. . . .
P ; process analyzer module. nge uset” then selects the “open’l’ 1con to obtain a list of available

processes for analysis. Fig. 3 shows an exemplary list of available processes that may be loaded
into the process analyzer, including “Guest Action”, “Home Delivery”, “Delivery Service
Order”, “Simple WorkOrder”, “Work Order”, and “Work Request.” According to a preferred
embodiment, the available processes have been previously defined, configured, and deployed in
10 the system according to the steps set forth in U.S. Application Serial No. 12/952,675, filed
December 23, 2010, the entirety of which is incorporated herein by reference. The user selects
a process for loading into the analyzer and then clicks “ok.”
[0084] Figure 4 is a representation of a screen showing a user having clicked and
highlighted on “Simple WorkOrder” for selection and ready to click “OK.” Fig. 5 shows a
15  representation of screen in which a user has selected diagram for the process definition for the
process “Simple WorkOrder” that might be presented in a next screen if a user selected the
“Simple WorkOrder” process from the list of processes shown in Figs. 3 and 4. This Process
Measurement Editor thus allows identification and opening of any process template registered in
the system. The user can then define the measurements and checkpoints, attach the
20  measurement locations or “tabs,” to each version of the process template and store it back in the
system. Fig. 6 is a diagram of the entire Simple WorkOrder process definition, a portion of
which is shown in Fig. 5.
[0085] At the left hand side of Fig. 5, two versions of the Simple WorkOrder process
definition are listed, an older version with a run count of 1, and a newer version with a run count
25 0f900. Run count is the number of times that that process version has been carried out in actual

instance.



15[ 0074] FIG 65a is a representation of an active process list that m ght
be presented to a user upon request for active processes. [0075]FIG 65b is
a representation of a display that m ght be presented to a user upon a
request for nore detail as to the status of a particular active process.
[0076]FIG 66 is a representation of a list of process mlestones that
m ght be presented to a 20user upon request for status of a partlcular

67 is a representation of t hat

process. /71 FI G r h a

m ght be b%%gélent by the PRiof, ALy Rrgwffi |"ﬁif‘élf“r“éff‘%“Ssthé‘gl i g’t ggsé T"’at‘#“ﬁgg %O‘K?%Fri ous
processes. [0078 FI%%)68 IS ? resentation of a different graphica

di splay tfi 1252 TBrasERt g1y "é?slﬁlgte‘fd‘t?tg e PRSP ANS inye lé)fl’l RBe%l at i ng
to various processes TAI LED DESCRI PTI O- TH
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process nmanagenent system of, the nve on r.esides between the rt@} | ayer
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applications and enterpr| a pI|cat|0 S titute the device a .
appl | Rt SrsiPagay be paafl s LpsTogie e et %F‘(Fér‘é’ég?‘?’étl d

devi ces and
1s possible the current version of the process template may have been modified one or more

times in the past. In this case, process instances in the history tables might belong to more than
one versions of the process template. Thus, when the process template is downloaded and
opened, the process measurement editor also shows available different versions of the process

10  template in the history tables.

[0087] The next step according to the invention is to define one or more process parameters
for analysis. There are three types of parameters used for analyzing process data: process
variables, checkpoints and measurements.

[0088] Process variables are defined at the time of configuring the process template. Process

15  wvariables cannot be added after a process is deployed to run except as a new version of the
template. The primary role of process variables in process analysis is to allow classification of
process instances into various groups. For example, in work order process, we may save
“technician™ as a process variable, which will allow analysis of time-to-complete by each
technician.

20  [0089] Checkpoints are points in the process that are critical to track to understand the
progress of each process instance. In process analysis, checkpoints can be used to classify the
process instances when defining the sample space. For example, analyzing of “time to complete
a WO where spare parts were not found in stock™ requires a checkpoint to determine whether
parts are found in stock or not. Checkpoints can be defined after a process is deployed to run

25  and can be applied to both past and future process instances.



5 control applications are represented at the neta data | ayer of a SCADA
system accordi ng to known nethods and systens. According to the invention,
data and information fromvarious enterprise applications are al so
represented at the neta data | ayer of a SCADA system The portal |ayer

i ncl udes applications and interfaces for |ogging onto and accessing the
SCADA system once again according to known net hods and systens. However,
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“tabbed,” to the process definition at appropriate stages. If any of the versions have unassigned
measurement tabs, the process measurement editor will bring it to user’s attention.
20  [0093] When a new checkpoint or a measurement is added, corresponding tabs should be
attached to all versions of the process template. In an event where newly placed measurement is
not applicable to old versions of the process template, it can be marked as “not applicable” to
avoid editor highlighting it as an error.
[0094] Figs. 12 and 13 shows a user having selected the “Completion time” measurement
25  and being presented with measurement location tabs “S” and “E” representing Start and End
points for the desired timer. To place the Start tab, the user selects the Start tab (Fig. 14), then

14



hi ghlighted on "Sinple WrkOrder"” for selection and ready to click "OK. "
Fig. 5 shows a 15 representation of screen in which a user has sel ected
di agram for the process definition for the process "Sinple WrkOrder" that
m ght be presented in a next screen if a user selected the "Sinple
WrkOrder” process fromthe |ist of processes shown in Figs. 3 and 4. This
Process Measurenent Editor thus allows identification and opening of any
process te din,the SY tem en d i ne t he

reasur enew"gesa?s%eﬁfu%ﬁ?fg SRt PRRY ERETh b R e Bl RER st
"tabs, & gge 61%51 gtlirglél ghocx)x]:s tfl orrf}))ﬁle?l%g %fner sqarlTl:glagtafe haav\r;%,%ta?élg I,e:ld blyl?ﬁe userI Sh the

system F agram'o oCess
definit t f whi ch is.sho Fi O he .1 eft hand
S ae o A r%goi%eé%?éﬁ%ﬁé%&#st B Rl hafepisel 8’%%‘@@%@% STEF M ¢ on
listed, | d

W th a rahoeBinEBRbrS0s Sk Sefe T AFRE st 0P Re DS ARIAR "

t .U t th
e S Sl ARy RS
configuration, ] ess .configuration was not editable. According to
this |nveﬂ?ﬂ3ﬁmn%?%§%¥§b 3%V enent s can be defined after the process has

b depl t |l e th definit

o tabl 6, THERk | pFiabS bfufShetarSim bR EEL sﬁscyesdéﬁ‘s%gqrem%}aﬁﬁv%ﬁﬁﬁegn3@#@"ao'n%'ys
b f d ' I n
short, l?%@%é}ﬁ@. BT ESEHE ShlerERtl el B X&Gﬁ%%‘yrb%%@sé 6 35 istPeT S ave
b dified

st ancesPIRCS 3 “fhw&tgo{?%“aﬁ"Egh%ﬁe@ﬁ{"besﬁf%rfge ok 201 far SRASTEP L o
th | at aded a
openel ¢ R BRsES Ok Hﬁ%@ £ uoi Rt oS G Set ok i |"sr51°§v%”ﬁ.ﬂfef %f?%ea%
ver si ons of thg)grocess 10 % (e th hi stor Hab i %% g@i next

st ep acco?"é{f"ﬂ’é Po TR §5n/8 h 0 hf"bseése F RE* B CBIr O‘f?BP’éa (8 prB‘éﬁssarret ers
for anal ysis. gre are three txpgs of paraneters used for anal yzi ng
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[0096] Once the completion time measurement configuration has been completed, the user
saves the measurement configuration to the system by selecting the “save” tab (Fig. 21). In
15 order to view the available analysis using the completion time measurement, the user selects the
“reports” tab in the process analyzer module. Figure 22 shows an example of a screen that
might be presented to a user having configured and saved a completion time measurement in the
Simple WorkOrder process, and then having selected the “reports™ tab.
[0097] According to a preferred embodiment of the invention, when the process analysis
20 screen (Fig. 22) is presented to the user having selected the “reports” tab, the user may define a
sample space by selecting start and end dates and times, and, if desired, various filters to select
specific time periods (e.g., holidays, weekends, daytime, nighttime) for analysis or exclusion.
In addition, when the process template is selected, the system will check the history for
existence of multiple triggers, and will indicate it to user. At that point, user may select a single

25  trigger, or ignore the trigger (i.e.: consider all).



[ 0088] Process variables are defined at the tinme of configuring the process
tenpl ate. Process 15 variabl es cannot be added after a process is deployed
to run except as a new version of the tenplate. The primary role of process
vari ables in process analysis is to allow classification of process

i nstances into various groups. For exanple, in work order process, we may
save "technician" as a process vari abl e, mhich w Il allow anal ysis of
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e number o ups in x-axis for lgetter visibility of the curve. The Y-axis is the count of

20  number of process instances. The histogram chart can be set to a default according to which the
x-axis scale reflects the six-sigma range, which can be modified to get a better view of the
distribution curve.

[00102] Fig. 23 shows a representative presentation of a control chart showing completion

time measurement (selected in the measurement™ field under Control Chart™) for the Simple

[\
(9)]

WorkOrder process. This control chart shows completion time of all instances of the Simple
WorkOrder process that took place over the date and time ranges that were set for the sample
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points for the desired tiner. To place the Start tab, the user selects the
Start tab (Fig. 14), then 14 noves the cursor to a |ocation on the process
di agram where the user would like to start the tine (Fig. 15). Figure 16
shows the conpletion tiner start tab as having been placed by the user on
the process di agram between process Start and "wait for assignnment." The
End tab is placed in a simlar fashion (Figs 17-19). The systemw || pronpt
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“postponed” on the process definition. Since both versions of the process are being included in
15  the analysis, the checkpoint should be set for both version of the process.

[00104] Once the exception for the postponed loop has been set, the user can select the

report” tab again to return to the analysis page. To exclude the postponed loop from the

completion time analysis, the user may use a pull down menu in the Checkpoint field to select

“does not contain exception,” as shown in Figure 28. The user can then select “view graph”
20  under Control Chart to view the analysis (Fig. 29) with the postponed loop removed.

[00105] Fig. 30 shows a histogram that groups the process instances by completion time.

This histogram may be accessed by selecting the view graph button under the Histogram

heading.

[00106] The analyses available according to the present invention may be used for Six Sigma
25  analysis because, unlike prior art systems, it allows the user to exclude non-random data from

the analysis. Prior art systems do not have this capability because process automation is

17



[ 0098] The user may also filter the sanple space by selecting a process
vari abl e matching or not matching a specified value, by selecting one or
nore checkpoints (discussed bel ow) and/or other analysis conditions. The
user can also define a specific process location for analysis. Since every
process has one or nore associ ated Iocations (actual devices or space

| ocati ons, 5"1 obby," "cafeteria," etc.), the user can limt the
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t ct.ed

X-axi s i VB 20 %ﬁ%n?‘éfedﬁe@ﬂm BERbE P gﬁ?‘aﬁ phneenE BRE Bha bl e RS o,

15defnme CL, LCL 2 §V|sually) see whet her the data falls within
acceptabl@“ﬂ??ﬁq%“ TﬁﬁT@E The objective of a histogranlis to conpare the

pr ocess. mbapenantorsnisy Brirdeh Ryt R ettt bR bR o SwaGr G be
mambor of TPUAL HeRD i SEFeD b%ﬂTbgue%%Jﬁ§1?‘?‘§/toélFteF’Pf8€ ﬁﬂf FEEN
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chart sho l efion time nmeasurement (selected in the nmeasurenent”
field un d\év|f q%oq{?ﬁg% %ﬁ ngle,r tgFretaﬁeeu%F%ﬁ gﬁen the assignment 1s not 238 Wikined
specified time period and the supervisor is notified. When the process includes such instances,
the process is no longer random. In order to remove these non-random instances from the data
15  analysis, the user may return to the Process Measurement Editor. Selecting the Simple
WorkOrder process, the user may insert additional exception tabs for the two timeout loops in
the Simple WorkOrder process definition as shown in Figs. 31 and 32. Additionally, the user
may insert an exception tab where the work verification was not satisfactory as shown in Fig.
33, because this is another non-random variation in the process.
20  [00108] Once these additional exceptions are added, the reports may be run again, excluding
the exceptions. As shown in Fig. 34, the remaining iterations of the process meet Six Sigma.
[00109] Review of the process definition for the Simple WorkOrder process reveals two key
delays: assignment delay, and wait-for-completion delay. To measure the actual delay resulting
from these steps, the user may define new measurements in the Process Measurement Editor, as
25 shown in Fig. 35. Fig. 36 shows a user having defined a new measurement entitled

“Assignment delay” and selected it as a timer measurement. Fig. 37 shows the user having set
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25Wor kOr der process. This control chart shows conpletion time of al

i nstances of the Sinple WrkOrder process that took place over the date and
time ranges that were set for the sanple space. As can be seen from Figure
23, a nunber of instances of the Sinple WrkO der process took nuch | onger
than the average. The process anal ysis systemof the invention can be used
to anal yze processes to see if the cause of outlying data can be
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15 [00112] To determine whether the completion time has a relation, for example, to assignment
delay, the scatter plot x and y values can be set to compare completion time to assignment delay
as shown in Fig. 48. As shown in Fig. 49, the data for this example reflects a random
distribution. To determine whether completion time has a relation to work time, for example,
the x and y values of the scatter plot can be set to assignment delay and work time, respectively,

20  as shown in Fig. 50. The corresponding scatter plot shows a relatively linear relationship (Fig.
51). To remove the outliers, the user can set a cut off value of, for example 800 minutes, as
shown in Fig. 52. Fig. 53 shows a re-run of the scatter plot using the cutoff value. This figure
shows that when work time increases, completion time also increases. Thus, using the
foregoing analysis, the user can conclude that completion time is not attributable to assignment

25  delay.
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17 acconplished through hard-coded binding between di fferent applications,
rather than the flexible and user-editable process automati on between
different systenms and applications of the present invention, and because,
inthe prior art, process automation and process nonitoring and/or analysis
are conducted in separate and i ndependent applications. In the present 5

i nventi on, homever both process automati on and process nonitoring, even
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mto the issue.
[00117] The process definition of the Simple WorkOrder includes several loops (see Fig. 6).
To examine the effect of these loops on the process, the user may define new measurement in
20  the Process Measurement Editor, which Fig. 57 shows the user identifying as “repeat count,”
and selecting the measurement type as a counter. Fig. 58 shows the user selecting “Repeat
Count” from the “Measurement™ box, Fig. 59 shows the user clicking on the Repeat Count
location tab (“Counter Tap” or “I + 1”), and Fig. 60 shows the user placing the count location in
the verification loop, the portion of the process in which the correct completion of the work is

25  verified. Once the measurement has been set and saved, the user returns to the reports tab. The

sample space is still set to completion time greater than 500. Fig. 61 shows a Pareto chart in

20



5 conpletion,” and Fig. 41 shows the end tab being set just before "End."
If the user wishes to examne the work time for all instances, he nust
renove the "Exception" tabs di scussed above by scrolling over the tab,
right clicking and sel ecting "Renove" as shown in Figs. 42, 43 and 44.

[ 00111] Returning to the Reports tab, the user can set the "Condition" to
the "Conpletion 10 Ti me" measurement fromthe pull down nenu (FIG 45),
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the details of the process instance (“milestones™) for future analysis. Furthermore, afier many

process instances have been executed over time, the data from recorded milestones may be

presented as “process statistics™ for the user’s analysis. Examples of such statistical

presentations are shown in Figures 65 and 66.

25 [00121] In the case where the process to be monitored and/or analyzed is not already

represnted by a business process template, a business process template may be established as
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To exam ne the effect of these |oops on the process, the user may define
new nmeasurenent in 20 the Process Measurenent Editor, which Fig. 57 shows
the user identifying as "repeat count,"” and sel ecting the nmeasurenent type
as a counter. Fig. 58 shows the user selecting "Repeat Count"” fromthe
"Measurenent” box. Fig. 59 shoms t he user clicking on the Repeat Count

| ocation tab ( Counter Tap" or "I + 1"), and Fig. 60 shows the user placing
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represnted by a business process tenplate, a business process tenplate may
be established as disclosed in US. Application Serial No. 12/952,675. The
busi ness process tenplate may be a process automation tenplate which
initiates and drives a business process upon a particular event or status
trigger, or it may be a process nonitoring tenplate, which does not
automate, initiate or drive any business process or process step but nerely
nmenitors existing business 5 processes. Alternatively, the business
process tenplate may both automate and nonitor a business process.

1001221 n Lh ase where process automation is carried out by an

independeﬁ A@ﬂginess system or where the process is not autonated, the

present invention nay optional be used sqlely for process npnitoring.
According to thi 'eﬁbSQﬁﬂgﬁﬂWp ﬁ@mﬁﬁfﬁﬂﬁﬁtgnlﬂ%%P“%fgfl aplf oW prdyyger

i nvention ﬁogld be configured to ga.her detail.s relating to tge process
steps by PHERFPEREPHGURPETONATFISHYE! ‘&b}?{ﬁféﬁsﬂfi@éﬁw e YRSy S PHSer t o
carry ut@&grious St%ﬁ? of the process. Then, a process nonitoring tenplate
woul d be PHEOES CA R Esyst em of the invention, as described in U.S.
Application Serial No. 12/952,67}5,F t .re%re ent the process.to bef

moni tored. Thi SOPPoEbE SORBHF Y é’?f‘gl“ © TPERRIFIBR YrRISTHRYSR oM h
process measure nts as qﬁﬁcribed herein in 15.orde§ t.o nonitor and anal yze
accunul at &9 PHEPRRE BRSPS (HES T GERSES NG FHFREST BPIHH S enbodi ment t hen,

the present invention does not driv §4heﬂpfrocess, but ner%{ "foll ows" a
process that i &GPINEETOBYHERIPHEF 2 @ cETRE 15 B §OTBPUYG RERCTHT li}é?f}e CB%%cting

statisticg fromthe systens and application hat are used as, the process
is carrie evé‘i?f’.orAEat?)r W8l HE“("é‘h‘gé’é ‘ﬁlﬁﬂeﬁseﬁ%f{‘aéﬁuc&ﬁ?)aS¥S§e“§c&‘idu§6‘,erp Pe
A

procef@ may be. anal yzed as descri bed herein. CLAI M5 1.
conpu r-?%ﬁ?@ﬁ@ﬁted met hod for end user-configurable and end-user editable

process automation across a Bluraligy of busi ness %%n ras%ru%@ re) systens
and ent er pri se 3&PPE PR IS PRSP qiy? computer-pggs ?‘{1]&‘ Bn?g! Bt
readabl e nedi um net adat a represeq%ations of lnbﬁr tion fromsaid plurality
of busi neSEPY i Wi 13 &3S0y Yy &A% REOSHTG SERSt H1PIES dhea BIoPiierig GRyrol. or
accessing a conputer program and selecting froma conputer-presented |ist
one or nof¥NPRite agpasy ea&%?‘?)?ﬁ@?ﬂ&%?iﬁ%&?ﬁ“ﬁy of business
(infrastructureg systens and enterprise 1§%ﬁglications, sel ecting one
or nore proces¥8§ EECHNPYIF BrogBRI0 AP RIE SERATRICIeFSTePs 1Y BIOFSR P D eess
st eps mhenfin.at.least one of said procezé steps includes the nonitoring,

controf, BRI LiRFSRdPHGCSfomRlate @b FongisT Fpdably e ‘Wected devices or data,

using said process template to automatically drive a business process corresponding to
the process steps in the process template based on event or status data represented in said
metadata.
2. A computer-implemented method for end user-configurable and end-user
20  editable process monitoring across a plurality of business (infrastructure) systems and enterprise
applications, comprising:
storing on a computer readable medium metadata representations of information from
said plurality of business (infrastructure) systems and enterprise applications,
accessing a computer program and selecting from a computer-presented list one or more
25  devices or data from said plurality of business (infrastructure) systems and enterprise

applications,



usi ng said conmputer programto assenbl e sel ected process steps into a
process tenplate 15and storing said process tenplate on a conputer readable

medi um using said process tenplate to automatically drive a business
process corresponding to the process steps in the process tenplate based on
event or status data represented in said netadata. 2. A

conput er-i npl enented net hod for end user-configurable and end-user
2Q0edi t abl e process nmonitoring a I lity. of i '

(i n ratr uck ur S Gy P Mo aR L e RaP bl BL AR Rl grocess
storing on a cggyute read%ble qp?i%n1neiadat? reggﬁgentations of

i nf or mat i SFPf VOTHTE SHGPSFGY MPTSCS/6f° BE SORLELE Of HHHE PRRrUPE Sy st ens and
enterprise appli.cations, i t . d | ecti
from a comput oFSH BUGIPBHCT rap Sasrmibrd b AP sEP o ddr e gmIeE g
plurality of busines% é&nfrastructure% systens and entg&grise applic tions,
sel ecting one B e SPPOHESHOEIBYE FHEMCES oMl BPCHT S¥aHTE S i s

avai | abl e process, steps, wherein said process steps relate to the
moni t in@gﬁﬁsgﬁmgﬁ%ual busi ness process, using said computer programto

assenbl e sel ected prpcess ste into a.process te te;. usin salgh
conput er progr &% %K{;%rgfeéﬁ?égwga%eoﬁp Hom étl%ﬁlﬁéréoél g“r%%&%e%ﬁ R 0 Y- ' I
S5process te qug said process tenplate to autonatically

at e; . u
moni t or aﬁ”gﬁkﬁﬁpmﬂﬁgﬁﬁﬁégnﬂ? Wss as the actual business process is

carried out; . . . . .
preSenting to a user upon request an analysis of accumulated instances of said actual business

process based on said process measurements.

10 3. A computer-implemented method for end user-configurable and end-user
editable process automation across a plurality of business (infrastructure) systems and enterprise
applications, comprising: |

storing on a computer readable medium metadata representations of information from
said plurality of business (infrastructure) systems and enterprise applications,

15 accessing a computer program and selecting from a computer-presented list one or more
devices or data from said plurality of business (infrastructure) systems and enterprise
applications,

selecting one or more process steps from a computer-presented list of available process
stebs, wherein at least one of said process steps includes the monitoring, control, or

20  commanding of at least one of said selected devices or data,

using said computer program to assemble seleéted process steps into a process template
and storing said process template on a computer readable medium;

using said process template to automatically drive a business process corresponding to
the process steps in the process template based on event or status data represented in said

25 metadata;

24



presenting to a user upon request an analysis of accunul ated i nstances of
sai d actual business process based on said process neasurenents. 103. A
conmput er -i npl enent ed net hod for end user-configurable and end-user editable
process automation across a plurality of business (infrastructure) systens
and enterprise applications, conprising: storing on a conputer
readabl e nedi um net adat a representations of infornation fromsaid plurality

of busi ness |nfrast uct ure stens ter i cations
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steps and prompting the user to select one or more of said available process steps, wherein at
least one of said process steps includes the monitoring, control, or commanding of at least one
15 of said selected devices or data,
said computer program further configured to assemble selected process steps into a
process template and store said process template on a computer readable medium;
said computer program additionally configured to automatically drive a business
process corresponding to the process steps in the process template based on event or status data
20  represented in said metadata.
5. A system for end-user configurable and end-user editable process monitoring
across a plurality of business (infrastructure) systems and enterprise applications, comprtsing
a computer readable medium storing metadata representations of information from said

plurality of business (infrastructure) systems and enterprise applications,
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pronpt said user to select one or nore presented devices or data,

sai d conputer programal so configured to present to a user a |list of
avai |l abl e process steps and pronpting the user to select one or nore of
said avail abl e process steps, wherein at |east one of said process steps
includes the nmonitoring, control, or commandi ng of at |east one 15of said
sel ected devi ces or data, said conputer progran1further configured to
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monitor an actual business process as the actual business process is carried out;
said computer program also configured to present to a user upon request an analysis of
accumulated instances of said actual business process based on said process measurements.

15 6. Computer readable medium having code configured to (end-user configurable
and end-user editable process automation across a plurality of business (infrastructure) systems
and enterprise applications), comprising instructions for:

storing on a computer readable medium metadata representations of information from
said plurality of business (infrastructure) systems and enterprise applications,

20 permitting a user to access a computer program and to select from a computer-presented
list one or more devices or data from said plurality of business (infrastructure) systems and
enterprise applications,

permitting a user to select one or more process steps from a computer-presented list of
available process steps, wherein at least one of said process steps includes the monitoring,

25  control, or commanding of at least one of said selected devices or data,



nonitor an actual business process as the actual business process is
carried out; said conputer program also configured to present to a user
upon request an analysis of accumnul ated instances of said actual business
process based on said process neasurenents. 15 6. Conputer readable nedium
havi ng code configured to (end-user configurable and end-user editable
process automation across a plurality of business (infrastructure) systens

and enterprise applicatjons), conprising instructions for:. : storing
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enterprise applications,
permitting a user to select one or more process .steps from a computer-presented list of
available process steps, wherein said process steps relate to the monitoring of an actual business
15 process,
assembling selected process steps into a process template;
permitting a user to assign one or more process measurements to said process template;
automatically monitoring an actual business process as the actual business process is
carried out;
20 presenting to a user upon request an analysis of accumulated instances of said actual
business process based on said process measurements.
8. A method according to any one of claims 2 and 3, wherein said actual business
process is carried out across both enterprise applications and real-time data acquisition systems.

9. A system according to claim 5, wherein said actual business process is carried

25  out across both enterprise applications and real-time data acquisition systems.
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permtting a user to select one or nore process steps froma
conputer-presented |ist of avail able process steps, wherein said process
steps relate to the nonitoring of an actual business 15process, assenbling
sel ected process steps into a process tenpl ate; permtting a user to
assign one or nore process neasurenents to said process tenpl ate;
automatically nonitoring an actual business process as the actual business
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15. A system according to claim 5, wherein said analysis includes the analysis of
data collected from two or more versions of said business process.

15 16. A computer readable medium according to claim 7 wherein said analysis
includes the analysis of data collected from two or more versions of said business process.

17. A method according to any one of claims 2 and 3, wherein said actual business
process is executed by an enterprise application or business (infrastructure) system that has been
automated by a different system.

20 18. A system according to claim 5, wherein said actual business process is executed
by an enterprise application or business (infrastructure) system that has been automated by a
different system..

19. A computer readable medium according to claim 7 wherein said actual business
process is executed by an enterprise application or business (infrastructure) system that has been

25  automated by a different system..
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i ncludes the analysis of data collected fromtwo or nore versions of said
busi ness process. 17. A nethod according to any one of clains 2 and
3, wherein said actual business process is executed by an enterprise
application or business (infrastructure) systemthat has been autonated by
a different system 2018. A systemaccording to claimb5, wherein said
actual business process is executed by an enterprise application or
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building system and said enterprise application.
15 24. A method according to claim 23 wherein said first building system and said
enterprise application were not installed together with an integrated control system.

25. A method according to claim 23 wherein said method allows a user to use data
from enterprise applications as input for the control of a building system based on business
requirements, and to revise the response features of building systems as business requirements

20  change.

26. A computer readéble medium having code configured to allow a user to
integrate control, command and response functions between previously installed and un-
integrated building systems and enterprise applications.

27. A computer readable medium according to claim 26, wherein said code allows

25  the user to configure the activation or deactivation of one system function based on the data,

alarm, event, or transaction from one or more other systems.
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20change. 26. A conputer readable medi um having code configured to
allow a user to integrate control, command and response functions between
previously installed and uni ntegrated building systenms and enterprise

appl i cations. 27. A conputer readable medium according to claim
26, wherein said code allows 25the user to configure the activation or
deactivati on of one system function based on the data, alarm event, or

transaction from_one or re ot her stens. . 28. A net hqd
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31. A method according to claim 23 wherein the responses of building systems and
enterprise applications are process driven and the response process is editable by the user.

32. A method according to claim 31 wherein the user can add or delete steps to the
response process using a process design interface.

20 33. A method according to claim 23 wherein a different process may be configured

for every device in a building system.

34. A method according to claim .23 wherein a first user may configure a first
building system to respond in a first user’s tenant space to a first event according to a first
process and a second user may configure said first building system to respond in a second user’s

25  tenant space to said first event according to a second process.
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25t enant space to said first event according to a second process.

35. A nethod according to claim 23 wherein the process nanagenent software
nodul e receives input fromboth val ue-oriented systens and
transaction-oriented systens. 36. A nethod according to claim23
wherein an end user may configure and custom ze buil ding systemresponse
systens using input fronlboth val ue-oriented and 5transacti on-oriented
systemns Accar n the process
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and enterprise 83[8[) | lkcrar'ltetlhgcli.l Sal&:corcgng to claim 23 wherein an end user may configure and

customize building system response systems using input from both value-oriented and

5  transaction-oriented systems.

37. A method according to claim 23 wherein the process management software

module receives input from both building systems and enterprise applications.

38. A method according to claim 23 wherein the process management software
module issues commands to building systems and enterprise applications.
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