1 ASYSTEM AND METHOD FOR CONFIGURING MULTIPLE
SUBSYSTEMS FIELD OF THE INVENTION This invention relates to a
system and method for configuring multiple subsystems. More patrticular, it
relates to a system and method for planning, deploying, setting up and
documenting for multiple subsystems. BACKGROUND OF THE INVENTION
An ind SHSTERD AN DM EYHOD) FO RFGDNRIGURINICOMERT P B SUBSYSTEMS
architecture and consist of multiple sub-systems, whereby each subsystem
can be strategically deployed on separate physical computers in a computer
network as a way to improve overall system performance and scalability.
FIELDOOF THE ENENTYO e Nt of such software system, it is necessary to install and
setup each subsystem individually (either locally on that computer, or
remotely using Remote Desktop or similar technologies) and specify the
This igyenpaterelainesiofdthgtenoangtarahad ther eeiigiing/Hithtivle subsystems. More
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It is not uncommon that when deploying such software system having
for m%aﬁ&%b§ﬁﬂ9§9§tems to computers in the network, there is no readily
available configuration data to install and setup each subsystem individually
on the network of computers. Currently, setup and installation is performed
in a haphazard manner without the aid of documented configuration data,

BACKtﬁ&%{ tREr THE INYENHONhembered the data or data that are gathered as

and when deployment of sub-systems to any networked computer is
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wntime. This problem is compounged when the number of sub-systems in
scalabjﬂ%gis r%ngoﬁﬁg(g?ﬁk%rm%nirgqa%% software sygl[em, it IS necessary to ms?em and setup
each subsystem individually (either locally on that computer, or remotely using Remote Desktop
or similar technologies) and specify the computer names of other sub-systems in the network,
which the subsystem is dependent upon, and cross-reference each other to form the entire

system

It is not uncommon that when deploying such software system having multiple sub-systems to
computers in the network, there is no readily available configuration data to install and setup
each subsystem individually on the network of computers. Currently, setup and installation is
performed in a haphazard manner without the aid of documented configuration data, that is,
either the user has remembered the data or data that are gathered as and when deployment of
sub-systems to any networked computer is required. The reason for this is because during the
planning stage there is no proper tool available to capture configuration data. The upshot of the
lack of configuration data is that more often than not erroneous configurations would occur and
render the system not usable, causing loss of the precious downtime. This problem is

compounded when the number of sub-systems in a system configuration increases.



2 An example of the existing software system in the industry is illustrated in
Figures 1 to 7. As shown in Figure 1, the multiple subsystems form the Plant
Resource Manager (PRM) system. It also shows the dependencies among
the subsystems and the required subsgstems to form the minimum PRM
system configuration in order to work or to be functional. In an actual
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subsystem must be made known to "PRM Server" subsystem and '
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not an integral part of the deployment process, often in a person's mind, on
papers, or created by a general purpose software tool, such as, Microsoft
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systerﬁ%@?lbﬂﬂ@%ﬁh@%%%l&éésﬁdﬁ‘ ﬁ%ﬂgd%%@%ﬁﬂﬁ@&69@%4&85@&@%%%% The
this out Utf the s ée sde oyed and installed on desi nateqw b luded,
systera Gy i& ﬁ%"iﬂd” § ARG éﬁ*hﬂ%"ﬁ?ﬂa ?éf;? RE2FIRIG de include

and whelisyste meplaynibsisy e coimpuke sinfy s aowgp thert dnentdtmlnnsmpstaraoﬁge output of
the plARIALS %W%mk‘% %Eﬁ&?#&?ﬁﬁ%?é&‘?&l?&rt'&%%‘é% SAPALYES, often in

the individual sub-systém. To simplify the installation process for users,
a person’s mind, on papers or created by a‘general purpose software tool, such as, Microsoft

Word, Microsoft Visio ®, Microsoft Excel ® or any other software that a person may choose to
use in aiding the planning process. Loosely based on this output, the system is deployed and be
installed on designated computers.

Figure 3 shows the flow of installation for deploying all PRM subsystem in one single computer.
It shows that the relationships among related subsystems must be established after the
installation by setting up the individual sub-system. To simplify the installation process for users,
the setting up of each individual subsystem is usually automated by implicitly associating the
subsystem to the same computer of which the subsystems are installed in.

The flow of installation for deploying PRM subsystems on separate computers, on the other
hand, is more complicated. It is necessary to install and setup each subsystem individually and
properly to maintain the system integrity. Adding to the complexity is the need to pay special



the setting up of each individual subsystem is usually automated by implicitly

associating the subsystem to the same computer of which the subsystems

are installed in. The flow of installation for deploying PRM subsystems on

separate computers, on the other hangl, is more complicated. It is necessary

to install and setup each subsystem individually and properly to maintain the
attentigyistenwindegtyorAdlstingtioribe ausyEexity iardhensesiddogzapapeasiahd PRM system
configa%ww?n to whether or not optional subsystems are installed as part of the

P system configuration. Figures 4, 5 and 6 show the flows of installation

for deploying PRM Server, Advanced Diagnosis and PRM Client,
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is optional depending on whether a Diagnostic Historian subsystem is

included in the PRM system configuration. Thus, there is a need for a system
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accordance with a first aspect of the invention, there is provided a system for
configuring multiple
Thus, there is a need for a system and method for planning, deploying, setting up and

documenting a software system consisting of multiple subsystems that be run on multiple
networked computer. In particular, there is a need to deploy a software system having multiple
sub-systems to computers in the network, so that there is a readily available configuration data
to install and setup each subsystem individually on the network of computers.

SUMMARY OF THE INVENTION

In accordance with a first aspect of the invention, there is provided a system for configuring multiple
subsystem, the system comprising a Graphical User Interface (GUI) having a first region and a
second region, a plurality of computer identifiers in the first region, an inputting device for selecting
the computer identifiers from the first region and for establishing the relationship between the
computer identifiers being selected, a system configuration being formed, a second region for
deploying the system configuration, a display for displaying the system configuration, an installing
section for installing software in one or more computers, the software comprising the system
configuration, a validating section for validating the system, and a storage section for saving the
system configuration.



subsystem, the system comprising a Graphical User Interface (GUI) having a

first region and a second region, a plurality of computer identifiers in the first

region, an inputting device for selecting the computer identifiers from the first

region and for establishing the relationghip between the computer identifiers

being selected, a system configuration being formed, a second region for
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configuration, an installing section for installing software in one or more

computers, the software comprising the system configuration, a validating
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system configuration. 4 Preferably, the first region is a palette area and the

second region is a work area. Preferably, the jnputting devjce comprises a :
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subsystem. Preferably, the relationship between the computer identifiers

being selected is established in a combining subsystem section. In , ,
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and saving the system configuration.
Preferably, the first region is a palette area and the second region is a work area.

Preferably, the computer identifiers represent a template of computers running a particular

system.

Preferably, the computer identifiers are deployed for configuring one or more subsystems, where
each subsystem is linked to another.



Preferably, the computer identifiers are deployed for configuring one or more

subsystems, where each subsystem is linked to another. 5 BRIEF

DESCRIPTION OF THE DIAGRAMS Figure 1 shows multiple sub-systems

forming the Plant Resource Manager (PRM) in the prior art. Figure 2 shows

a typical deployment process, which is divided into planning, installation and
BRIEFOESCRIFTICHRORITHIMDNSGRIAMSt. Figure 3 is another prior art showing an

installation flowchart for deploying all PRM sub-systems in one single

computer. Figures 4 to 6 show an installation flowchart for deploying PRM
Figurest rhawa dvdltipledspiagyiiesaffimrrNhe Riatt Sgsesnice Y anasepritdiMttin the prior
art. Figure 7 shows prior art showing a sample menu of the PRM Setup Tool for

setting Advanced Diagnosis. Figure 8 shows a Graphical User Interface

(GUI) of the Setup Tool according to one preferred embodiment of the
FigurepBesbowmaetyiinal Fiepleyoeastiqwecastowdtictrtisrdividieg tinkooverviing, dhstadlation and
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according to one preferred embodiment of the present invention. Figure 10

shows a block diagram of the Graphical User Interface (GUI) of the Setup
FigureT®@ amotiosd priptcadrsd @réigraedrambaibmiowcfiditd présglolimy af tRRMGs ub-systems
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generally pF?owdes a system for configuring multiple subsystems. In

particular, the system comprises a Graphical User Interface (GUI) having a

Figurd¥ atitegisibanth msianaish iegienaa Rikgalisohg PRRLEYHEMieIAdadefiasis and
pRM ETEIR T80 OREN 9 RS Brs St

Figure 7 shows prior art showing a sample menu of the PRM Setup Tool for setting Advanced

Diagnosis.

Figure 8 shows a Graphical User Interface (GUI) of the Setup Tool according to one preferred

embodiment of the present invention.

Figure 9 shows a flowchart showing the overview of the Deployment Process by utilizing the tool
and the tool’s scope of use according to one preferred embodiment of the present invention.

Figure 10 shows a block diagram of the Graphical User Interface (GUI) of the Setup Tool
according to one preferred embodiment of the present invention.



selecting the computer identifiers from the first region and for establishing the
relationship between the computer identifiers being selected, a system
configuration being formed, a second region for deploying the system
configuration, a display for displaying tee system configuration, an installing
section for installing software in one or more computers, the software
DETANCPIPDESGRIRTERYNOR THEHIINVENTMOA validating section for validating the
system, and a storage section for saving the system configuration. Figure 8
shows a preferred embodiment of the tool of present invention. In particular, it
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When in use, the computer identifiers are deployed onto the palette area 101 so that a

predetermined relationship between the computer identifiers is displayed visually on the
graphical user interface.

When in use, the user selects an icon from the palette area 101 that represents his desired set
of the system configuration 121 to be deployed onto the work area 102. A user may add an icon
to the system configuration set 121. As discussed earlier, an icon represents a computer
designated to run a particular subsystem 122, and specify the network name of the computer.
Computers designated to run other sub-systems 123, 124, and 125 may be added to the system
configuration set 121, and the names of these computers specified accordingly.

The subsystems contained within the same system configuration set are considered to be
related to each other, and the connections and relationships among the sub-systems can be
calculated and derived automatically during the deployment based on the dependencies or the
relationship profile of each sub-system. The user may also add another independent system



7 configuration set 131 or more to the work area 121. The sub-systems

contained within different system configuration sets are independent from

each other. The user may include two or more sub-systems 132 to a

designated computer, which is intended to cater for small scale configuration

a single computer is designated to run multiple sub- systems. The user may
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con aced outside ystem configuration, with lines 142 and 143 being
drawn to indicate its relationship to other system configuration sets. The
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subsystem 135 can potentially be associated to subsystem 134 and 138,
and similarly, subsystem 133 can also 1?otentiall be associated to subsystem
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. I contrast, in system configuration set 121, thére is no need to spec
to othen SYERMGEHRY Ve iSsubsystem 123 and subsystem 124 because the
relationship is already implicitly established by the system configuration set
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and similarly, subsystem 133 can also potentially be associated to subsystem 134 and 138. By
using the lines, the user may use line 137 to explicitly specify the relationship between
subsystem 133 and subsystem 134, and line 138 to specify the relationship between subsystem
135 and subsystem 136. In contrast, in system configuration set 121, there is no need to specify
the relationship between subsystem 123 and subsystem 124 because the relationship is already
implicitly established by the system configuration set 121.

Figure 9 shows the overall deployment process when the software system is employed. The
planning stage 901 has been described in Figure 8 previously, where it has been explained in
details how the computer identifiers are deployed onto the second region so that a
predetermined relationship between the computer identifiers is displayed visually on the
graphical user interface.

After the computer identifiers are deployed onto the second region, so that a predetermined
relationship between the computer identifiers is displayed visually on the graphical user
interface, the user would proceed to install the software system comprising of the graphical user
interface on the respective computers automatically by utilizing the configuration data created by



After the computer identifiers are deployed onto the second region, so that a
predetermined relationship between the computer identifiers is displayed
visually on the graphical user interface, the user would proceed to install the
software system comprising of the graghical user interface on the respective
computers automatically by utilizing the configuration data created by 8 the
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settinGLHIBIERIPHY GURsHBs HaRgcessary. Figure 10 shows the block diagram of the
present invention. During the planning stage, the user would select an icon

using an inputting device, such as a keyboard 1000. As discussed earlier, a
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keyboard 1000 comprises a selector 1001 and a line generator 1002. A ,
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more subsystem the palette area 1003 that represents his
desired set of the system configuration (1006, 1007, 1008) to be deployed
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subsystem. Thereafter, the selector 1001 would automatically add the additional subsystems to
the palette area 1003.

After the user selects the subsystems 1004 from the palette area 1003, the line generator 1002
is used by the user to establish a relationship between these subsystems 1004. In particular, the
relationship between these subsystems 1004 is established in the combining subsystem section
1005. After the relationship between these subsystems 1004 is established, the desired set of
the system configuration (1006, 1007, 1008) is deployed onto the work area and subsequently
displayed visually on the display 1012.

Thereafter, the user would proceed to install the software system comprising system
configuration on the respective computers. The installation of the software is performed in the
installing section 1013. The subsystem software is setup on the respective computers
automatically after installation by utilizing the configuration data created by the tool. The user
documents the system configuration with the tool and may change the subsystem related
settings subsequently if necessary.



1005. After the relationship between these subsystems 1004 is established,

the desired set of the system configuration (1006, 1007, 1008) is deployed

onto the work area and subsequently displayed visually on the display 1012.

Thereafter, the user would proceed to install the software system comprising

system configuration on the respective computers. The installation of the
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This describes whether a subsystem can be associated with one or more
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data in the storage sectigon 1015,
subsystem can e associated with one of more system configuration sets, and the minimum and

maximum number of such associations.

After validating the system, the system saves the configuration data in the storage section 1015,
which includes information for system configuration sets, names of the computers associated
with the system configuration sets, types of sub-systems to be deployed and associations
among sub-systems for subsequent application in the actual deployment. The configuration data
is used to determine the subsystem software to be installed on a particular computer and the
connection settings of the subsystem to other sub-systems installed on other computers. The
tool also allows the user to save unfinished configurations as a draft so that configuration could
be resumed at a later time.

During deployment, the relationship between any two sub-systems must be established by
associating the dependent subsystem to the subsystem that it depends on. For example in
Figure 1, in a minimum PRM configuration, the identification of the computer or network address
of the computer running PRM server subsystem and “FBCom” subsystem, respectively, must be
made known to the PRM Client sub-system, whereas the computer name of the computer



which includes information for system configuration sets, names of the

computers associated with the system configuration sets, types of

sub-systems to be deployed and associations among sub-systems for

subsequent application in the actual deployment. The configuration data is

used to determine the subsystem software to be installed on a particular
runningoMFBGemargd tegstepnmegitobesettiagsiobine sibpyNeBdaathenssysisystands “PRM

A I other computers. The tool also allows the user to save
Client %?fﬁgfg %ﬁ:onﬁguraﬂons as a draft so that configuration could be resumed

at a later time. During deployment, the relationship between any two

WhenSM§t§MﬁEj3"!h% naysiche astaklished Byd@§§ﬁ§iééi r@)m&@@pamﬁ#@&ﬁé bﬁéﬁt%\ent the
the subsystem that it depends on. exa in Fj ure 1 m|n

nstal iy R T LR EB o Pl oML B N T BE berating

systertherwbmnphr@smmmflgstmlgerdetasmrbsmerreundslttB?wm'fhammgmemtlon data, the

mstalléﬁéﬁ%\{ﬁ% Qe B dDage Kﬁ&%é%ﬁﬁs@ﬁ%@'f@ﬁ@%ﬂﬁlﬁgﬂ WMBEFR®SIs those

the computer name of the computer 10 running "FBCom" subsystem must
sub- S%ema&&wsw%TI%W@@N@PO&%%@&% SPRPESRNP BRGNP to setup
the sub/bgsianstaitiog ding g)isiespesifitiva it e nande suf tiedemh opotpri eledigmageth® run other

sub-syAERIRY H}%ﬂﬂ B I%g%rggr ggsbgﬁagﬂp(}%%ﬁ the name of the computer

automati rom t perating system and analyzes the configuration data
created previously. From the configuration data, the installation program

After d@mmms e irw@érdesi@theﬁb/s@@mﬁlw thep e@mEiRhasd instalstéivseonfiguration
dlspla%e S|¥ %n rPoo Slrﬂibegsy e g%%fl%Jratlo? datanf’:1 Isoa?naq%s terll H |0§t51 Ilg@%gntatlon
rogram osetup esu LA Tt Iy pecitying the name

purpogies. cédﬁbmgaﬁxdegityﬁad@alayrrmbmhér tQQ'b%iWérﬁbQ)MWctoth’étup or change the

subsy&é@n%@f%@‘%r@fﬁe@%ﬁ‘@%@@ BB%@F@@M%@EW&%PW@WGH&W

Alth raphlca%( &reﬁiént tion of the system conflgutratl n d| é/ gl% n the to éi)‘? bed, it
tho o MO Q'aNS REMIRIL R BR AR GAYR SF cofBAtardtyscrbed. |

will beapeses! Addhimasakbylefieindte ogrindrdttivartoos altovifdhousearto seatigiiars to the

inventftRA8€d8& ribed herein may be made. Accordingly, it is to be understood that the

invention is to be limited only as expressly put forth in the following claims.



subsystem setting on the designated computers either locally or over the
network Although exemplary embodiments of the present invention have
been shown and described, it will be apparent to those skilled in the art that
various modifications and variations td the invention as described herein
may be made. Accordingly, it is to be understood that the invention is to be

Claimémited only as expressly put forth in the following claims. 11 Claims: 1. A

system for configuring multiple subsystem the system comprising: a

GABQ)%@% H?%Bmgi{;m&wﬂe @ﬁ{r%éeg)%rﬂ%ﬁwaéeld region, a

plurality of compute ifiersint |rst region, an input vice for

selecting (REARBITH e HERTIRER( %Wm hRYIfPSE F\éﬁub@gé}ﬁbaﬁgﬁe%ﬁ%'ﬁ@ﬁﬁ%ona

the relata)prﬁirmutta@memmm uningey identifielsdipdng selected, a system

configuration dein gs fvrf&e%?sse cand rﬁ%‘%&%‘” ge?p£e¥wp§eth?r8¥15 £'frsi region and
ad 8 it I|n8

conflgura{]on or displaying thé System configuration, an ins

s&rn@ﬁtmlﬁ*wﬁguﬂi@ sr@fm;aﬁéhrpob@tweﬂot@c@ﬁmm&s igpatiishoudeing selected, a

cgygggjﬁiegnﬁ@@{gﬁe@bm&mégion a validating section for validating the

system, and a stora ecton for sa the system conpfiguration.
[INVEN'IadﬁCOB{ Eﬁmﬁ s lerGRNEE LR TIoN 1S A

NECESSNRM@MTWEW@D@HMm@wa@mED RESULT] 2. The
system aGGREINMIGELHO i’or"?ﬁ&éﬁ?ﬁb@@fﬁwﬁé%%'émﬁm%énﬁ%ﬁware

second region is a work area. 3, The system according to any one of the
pPROBRIIRG LAY AR AORighEalNtting device comprises a selector and a

line genearadtitating section for validating the system, and
a storage section for saving the system configuration.

[INVENTOR — PLEASE CONFIRM IF THE STORAGE SECTION IS A NECESSARY FEATURE
TO ACHIEVE THE DESIRED RESULT]

2.

The system according to claim 1, wherein the first region is a palette area and the

second region is a work area.

The system according to any one of the preceding claims, wherein the inputting device

comprises a selector and a line generator.

The system according to any one of the preceding claims, wherein the inputting device
may further comprise additional computers, each computer being designated to run on a
subsystem.

The system according to any one of the preceding claims, wherein the relationship
between the computer identifiers being selected is established in a combining subsystem

section.



4. The system according to any one of the preceding claims, wherein the
inputting device may further comprise additional computers, each computer
being designated to run on a subsystem. 5. The system according to any
one of the preceding claims, wherein tie relationship between the computer
identifiers being selected is established in a combining subsystem section.
12 6. A method for configuring multiple subsystems, the method comprising:

PR mgmgoafg?%ao% ré 1Ge. gg P?I Ul having a fi ras%(r) og,nd a second

region, storing er| igrs in the ion, selectlng the

computeir Q}'éhﬂﬁ ét@fﬁﬂlwctﬁlel—fﬁ@t Irdgitased ERIbyNRY AgeadBiR ﬁ@ﬁ@ﬁ@@ﬁtﬂlé%ond

intgytbe, second region for planning and displaying visually a system

conflguratlon |n talhgﬁ oftwar ne.or mor [ﬁ)m uters the software
Qe

comprlsﬂﬁ {ﬂ%%%? 8?1'1“53 % afidafin S y%%% and saving the
system eelsfigjogatiercomauier idetribigraduording fitsiclagios, wherein the first

region i%@%@’ﬁ%ﬁﬁé%ﬁﬁ@té@%eﬁﬁ%@uﬁ%lﬁ@ 53 OWPFERERF0 ColhRf AP Eied

accordlng ne of claims 6 or 7, wherein the computer identifiers
H’tga"t%lt'ﬂ)ﬁ)’aal‘e%?temﬁﬁﬂ figy ?Uﬂrr‘rlng a particular system. 9. The

method msm}hdmgdmmw onenefazlaiors 6dm @ tersetieanstifevecsnquuib@rising the system

dr?g?w ol deployed for configuring one or more subsystems, where each

tem Is’linked to another.
validating the system, and

saving the system configuration.

The method according to claim 6, wherein the first region is a palette area and the
second region is a work area.

The method according to any one of claims 6 or 7, wherein the computer identifiers
represent a template of computers running a particular system.

The method according to any one of claims 6 to 8, wherein the computer identifiers are
deployed for configuring one or more subsystems, where each subsystem is linked to
another.



