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Objective:

MasterKube is a patented innovative platform (derived from process calculi), targeted at
enterprises that have a need to build agile, custom, near real time, and collaboration
software for their competitive advantage. It will improve enterprise software
development productivity (50 percent faster) with a simple and better end user
experience. It is a simple and cost effective tool which encompasses reports, workflow
and integration.

So what makes this platform unique? It is the new point of view of enterprise software.
Right now software is built by building programs which transforms input to output. This
has inherent problem that when enterprise changes these transformations have to
change. This considerably increases TCO of software. Compare this to what happened
to storage in 70’s. Then storage moved away from hierarchical to relational, but the
programs remained hierarchical. With MasterKube the same thing is happening to
programs, it is becoming relational.

With MasterKube, purpose of the language is to specify definition of actions that need
to be observed and in what sequence these actions need to become observable. The
order in which these actions present themselves for observation and interaction can be
configured in MasterKube. This significantly reduces the effort required.

In the earlier tutorials, the signal operators, configuration operators and agents were
introduced. In this lesson a practical application is planned to be addressed. The
chosen domain to demonstrate this is Loan origination Process, as it will demonstrate a
real life process.

The methodology is to first explain, the Bank Loan Application Process with swim lanes
to show roles. After this the same process diagram is shown with MasterKube agents to
demonstrate the implementation components. Later the interaction is traced for one
process instance. The focus in this lesson is to demonstrate how a sophisticated
process with workflow can be developed and how the different components fit together
to make this process.

The take away?
After this process is complete, the learner should be able to

a) Understand what a process is?

b) Understand the purpose of agent
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c) Understand the signal operators TELL and ASK.

d) Understand the configuration operator SEQUENCE, COMPOSE and CHOICE
e) Understand the concept of giving a persistent action, by calling agent recursively.
f) Understand how to create an application.

g) Understand how decision are done by using decision agent.

Loan Application Process - Requirement

Loan Application Process
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The Loan Application process is depicted above. The two roles are loan approver and
loan enterer. Loan Entry role, has the capability to appy for a loan i.e begin a loan

Figure 1 Loan Application Process

origination process. the Loan approver, has the capability to approve the loan. The Loan

application process keeps track of the state of a loan application instance.

The person with the capability to do “loanorigination” can take the request to begin loan
origination. On “LoanOrigniation”, the loan application process instance is created. The
loan application process delegates the approval to the approver role which shows on

the screen an option to approve or deny a loan request. On Denying loan request, the
loan is tagged as denied loan.
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Loan Application Process - with MasterKube Essential Components.

LoanApplicationAgent
(LoanApplicationfgent.xml)

Loan Application Process
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Figure 2 Leave Management Process with MasterKube Agents

A component in MasterKube is called an Agent. There are three main components
which contribute to the working of loan Application Process. The instance of a loan
origination is managed by the agent LoanApplicationAgent. The loan entry and approver
role are expressed by the two agents LoanEntryAgent and LoanApproverAgent.
Together these three components make the overall loan application process
experience.

LoanApplicationAgent: is a component which keeps track of the process instance.
l.e current state of a process instance. It communicates with the roles to
delegate actions and waits for response. New loan products can be
directly added and the new workflow and actions would be immediately
reflected.

LoanEntryAgent: This agent keeps track of the loan entry role. When a user is
created, this agent has to be activated only then the loan entry role for
loan application would appear. This is activated by signing on as
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administrator and the role is assigned. Only on assigning to the user will
the capability of LoanEntryAgent would appear.

LoanApproverAgent: This keeps track of all the approval requests. Besides this,
agent has the functionality to show the approve and deny action and trigger
the mother process to proceed.

Loan Application Process - (Elements)

version="1.0' encoding="UTF - 8' standalone="yes'?>
<Elements>

<Element><elementName>ApplicantFirstName</elementName><type>string</type> </Element>
<Element><elementName>ApplicantLastName</elementName><type>string</type> </Element>
<Element><elemen tName>ApplicantDateOfBirth</elementName><type>date</type> </Element>
<Element><elementName>Applicantage</elementName><type>number</type> </Element>
<Element><elementName>LoanAmountrequested</elementName><type>number</type> </Element>
<Element><e lementName>ApplicantSex</elementName><type>string</type> </Element>
<Element><elementName>ApplicantcontactNumber</elementName><type>string</type> </Element>
<Element><elementName>Applicantemail</elementName><type>string</type> </Element>
<Element><el ementName>ApplicantPANNumber</elementName><type>string</type> </Element>
<Element><elementName>ApplicantAddress1</elementName><type>string</type> </Element>
<Element><elementName>ApplicantAddress2</elementName><type>string</type> </Element>
<Element><el ementName>ApplicantCity</elementName><type>string</type> </Element>
<Element><elementName>ApplicantState</elementName><type>string</type> </Element>
<Element><elementName>ApplicantZip</elementName><type>string</type> </Element>
<Element><elementName>Dis trict</elementName><type>string</type> </Element>
<Element><elementName>Employed</elementName><type>name</type> </Element>
<Element><elementName>SelfEmployed</elementName><type>name</type > </Element>
<Element><elementName>Salary</elementName><type> number</type> </Element>
<Element><elementName>EmployeeDesignation</elementName><type>string</type> </Element>
<Element><elementName>Form16Document</elementName><type>document</type> </Element>
<Element><elementName>CompanyName</elementName><type> string</type> </Element>
<Element><elementName>BalanceSheetDocument</elementName><type>document</type> </Element>
<Element><elementName>Income</elementName><type>number</type> </Element>
<Element><elementName>FeesEstimate</elementName><type> number</type> </Element>
<Element><elementName>StudentAcceptanceDocument</elementName><type>document</type></Elemen>
<Element><elementName>HomeLoanTitle</elementName><type>document</type> </Element>
<Element><elementName>TotalCourseFees</elementName><t ype>number</type> </Element>
<Element><elementName>GoldWeightinGrams</elementName><type>number</type> </Element>
<Element><elementName>GoldinPawnedPhoto</elementName><type>document</type> </Element>
<Element><elementName>totalledassessedvalue</elem entName><type>number</type> </Element>
<Element><elementName>loanApprover</elementName><type>name</type> </Element>
<Element><elementName>SancitionedLimitAmount</elementName><type>number</type> </Element>
<Element><elementName>CashDisbursed</eleme ntName><type>number</type> </Element>
<Element><elementName>TitleDocument</elementName><type>document</type> </Element>
<Element><elementName>TitleDocumentRecieved</elementName><type>boolean</type> </Element>
<Element><elementName>PropertyAddress1< /elementName><type>string</type> </Element>
<Element><elementName>PropertyAddress2</elementName><type>string</type> </Element>
<Element><elementName>PropertyCity</elementName><type>string</type> </Element>
<Element><elementName>PropertyState</elementNam e><type>string</type> </Element>
<Element><elementName>PropertyPincode</elementName><type>string</type> </Element>
<Element><elementName>ThirdPersonName</elementName><type>string</type> </Element>
<Element><elementName>AssignAppriser</elementName><type> name</type> </Element>
<Element><elementName>LoanApprove</elementName><type>name</type> </Element>
<Element><elementName>LoanDeny</elementName><type>name</type> </Element>
<Element><elementName>AssessorInformation</elementName><type>name</type> </El ement>
<Element><elementName>Assessor\Weight</elementName><type>number</type> </Element>
<Element><elementName>AssessorDeterminedValue</elementName><type>number</type> </Element>
<Element><elementName>AssessorComments</elementName><type>string</type > </Element>

<Element><elementName>AssessGold</elementName><type>name</type> </Element>
</Elements>
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The Elements gives the definition of each data. In the traditional sense this is the data
dictionary. It is gives the name of a data element and its type. Loan Application
process has the elements given above. The first step is to define all the elements that
are required.

The above figure has all the elements which are used as part of the Loan application
Process. This gives the name of the variable and the type of the variable. This says the
element Name is of type string. Similarly there are different types. The different types of
data types are String, Number and Boolean.

The other type of data type is the type name. This has very big significance in
MasterKube. The name of type name allows actions to be carried. This is how the
action is transferred from one process to another. Along with this action the appropriate
data is also passed. This is used to do workflow in MasterKube, more of this will be
explained in the process interaction trace. For now just remember that this is new data
type used to pass actions.
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Loan Application Process - (Actions)

<?xml version="1.0" encoding="UTF - 8" standalone="yes" ?>
<Actions>

<Action>
<Element>ApplicantFirstName</Element> <Element>ApplicantLastName</Element>
<Element>ApplicantDate OfBirth</Element> <Element>Applicantage</Element>
<Element>App licantSex</Element> <Element>ApplicantcontactNumber</Element>
<Element>Applicantemail</Element> <Element>ApplicantPANNumber</Element>
<Element>LoanAmountrequested</Element>
<ActionName>BeginLoanOrigination</ActionName>

</Action>

<Action>
<Eleme nt>ApplicantFirstName</Element> <Element>ApplicantLastName</Element>
<Element>ApplicantDate OfBirth</Element> <Element>Applicantage</Element>
<Element>ApplicantSex</Element> <Element>ApplicantcontactNumber</Element>
<Element>Applicantemail</Element> <Element>ApplicantPANNumber</Element>
<Element>LoanAmountrequested</Element>
<ActionName>ViewLoanInfo</ActionName>

</Action>

<Action>
<Element>ApplicantAddress1</Element> <Element>ApplicantAddress2</Element>
<Element>ApplicantCity</Element> < Element>ApplicantState</Element>
<Element>ApplicantZip</Element>
<ActionName>ApplicantAddress</ActionName>

</Action>

<Action>
<Element>Employed</Element> <Element>SelfEmployed</Element>
<ActionName>Getincomelnformation</ActionName>

</Actio n>

<Action>
<Element>EmployeeDesignation</Element> <Element>Salary</Element>
<Element>Form16Document</Element>
<ActionName>Employeelnformation</ActionName>

</Action>

<Action>
<Element>CompanyName</Element> <Element>BalanceSheetDocument</ Element>
<Element>Income</Element>
<ActionName>SelfEmployedinformation</ActionName>

</Action>

<Action>
<Element>FeesEstimate</Element> <Element>StudentAcceptanceDocument</Element>
<Element>TotalCourseFees</Element>
<ActionName>Educati onDocumentRequired</ActionName>

</Action>

<Action>
<Element>FeesEstimate</Element><Element>StudentAcceptanceDocument</Element>
<Element>TotalCourseFees</Element>
<ActionName>ViewEducationDocumentRequired</ActionName>

</Action>

<Action>
<Element>ThirdPersonName</Element>
<ActionName>ThirdPersonGuaranteeRequired</ActionName>

</Action>

<Action>
<Element>PropertyAddress1</Element> <Element>PropertyAddress2</Element>
<Element>PropertyCity</Element> <Element>PropertySta te</Element>
<Element>PropertyPincode</Element> <Element>HomeLoanTitle</Element>
<ActionName>HomelLoanDocumentRequired</ActionName>

</Action>
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<Action>
<Element>GoldWeightinGrams</Element> <Element>GoldinPawnedPhoto </Element>
<Element>totalledassessedvalue</Element>
<ActionName>GoldInformation</ActionName>

</Action>

<Action>
<Element>GoldWeightinGrams</Element> <Element>GoldInPawnedPhoto</Element>
<Element>totalledassessedvalue</Element>
<Acti onName>ViewGoldInformation</ActionName>

</Action>

<Action>
<Element>ApplicantFirstName</Element> <Element>ApplicantLastName</Element>
<Element>LoanAmountrequested</Element>
<ActionName>ApprovelLoan</ActionName>

</Action>

<Action>
<Element >loanApprover</Element>
<ActionName>ApprovelLoanBy</ActionName>

</Action>

<Action>
<Element>ApplicantFirstName</Element> <Element>ApplicantLastName</Element>
<Element>LoanAmountrequested</Element>
<ActionName>DenyLoan</ActionName>

</Action>

<Action>
<Element>ApplicantFirstName</Element><Element>ApplicantLastName</Element>
<Element>LoanAmountrequested</Element> <Element>LoanApprove</Element>
<Element>LoanDeny</Element>
<ActionName>loanApprover</ActionName>

</Action>

<Acti on>
<Element>SancitionedLimitAmount</Element>
<ActionName>ApprovedLimitAmount</ActionName>

</Action>

<Action>
<Element>CashDisbursed</Element>
<ActionName>DisburseCash</ActionName>

</Action>

<Action>
<Element>TitleDocument</Eleme nt> <Element>TitleDocumentReceived</Element>
<ActionName>HomelLoanDocumentsRequired</ActionName>

</Action>

<Action>
<Element>ApplicantFirstName</Element> <Element>ApplicantLastName</Element>
<Element>GoldInPawnedPhoto</Element> <Element>G oldWeightinGrams</Element>
<Element>AssessorInformation</Element>
<ActionName>AssessGold</ActionName>

</Action>

<Action>
<Element>AssessorWeight</Element> <Element>AssessorDeterminedValue</Element>
<Element>AssessorComments</Element>
<ActionName>AssessorInformation</ActionName>

</Action>

<Action>
<Element>AssessorWeight</Element><Element>AssessorDeterminedValue</Element>
<Element>AssessorComments</Element>
<ActionName>EnterAssessorInformation</ActionName>

</Action>

<Action>
<Element>AssessGold</Element>
<ActionName>AssessLoanBy</ActionName>

</Action>

</Actions>
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The above gives all the actions of loan Application system. The purposes of these
actions are to show state of a process and also for coordination of these processes. The
action name gives the current potential action and on binding between two
complementary signal operators (ASK and TELL) the value gets transferred. For
example the action “ApplicantAddress” communicates the Addressl, Address2, City,
State and Zip.

In the case of this system, notice that the “BeginLoanOrigination”, has only the standard
data type (date, number and String), hence only the data is transferred. But take the
element “loanApprover “ action, it has the capability to send actions (actions are
elements of type name). Since the control is done through interaction, passing an action
to another process is equivalent to sending the control from one process to another.
More on this will be clear when an interaction trace for approval is explained.

Loan Application Process-LoanEntryAgent (LoanEntryAgent.xml)

<?xml version="1.0" encoding="UTF - 8"?>
<Agent>
<AgentName>LoanEntryAgent</AgentName>
<Sequence>
<AgentCommand>
<AgentName>LoanApplicationAgent</AgentName>
<Ask><action><actionName>BeginLoanOrigination</actionName></action></Ask>

</AgentCommand>

<AgentCommand>
<AgentName>LoanEntryAgent</AgentName>
</AgentCommand>
</Sequence>
</Agent>

This agent gives the capability for the user to create a new loan application. Not all
people have the capability to create a loan application. This is accomplished by adding
this agent to the user process. So when an user is created, the user process is
activated. In the user process, this agent is sequenced with an action
‘AssignlLoanEnt r AstRisis aminternal action it will not appear in the regular
screen but will appear only in the admin signon. The admin can signon and activate this
agent to give the user that capability.
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Loan Application Process-LoanApplicationAgent (LoanApplicationAgent.xml)

<?xml version="1.0" encoding="UTF -8"?>

<Agent>

<AgentName>LoanApplicationAgent</AgentName>
<ProcessName>LoanApplicati on</ProcessName>
<AvatarName>ApplicantLastName</AvatarName>
<Element>ApplicantFirstName</Element>
<Element>ApplicantLastName</Element>
<Element>ApplicantDate OfBirth</Element>
<Element>Applicantage</Element>
<Element>ApplicantSex</Element>
<Element>A pplicantcontactNumber</Element>
<Element>Applicantemail</Element>
<Element>ApplicantPANNumber</Element>
<Element>LoanAmountrequested</Element>

<Compose>
<AgentCommand><AgentName>AddressAgent</AgentName></AgentCommand>
<Tell><action><actionName> ViewLoanInfo</actionName></action></Tell>

<Choice>
<ChoiceOption>
<Ask><action><actionName>Employed</actionName></action></Ask>
<OptionAction>
<Ask><action><actionName>Employeelnformation</actionName></action></Ask>
</Optio nAction>
</ChoiceOption>
<ChoiceOption>
<Ask><action><actionName>SelfEmployed</actionName></action></Ask>
<OptionAction>
<Ask><action><actionName>SelfEmployedInformation</actionName></action></Ask>
</OptionAction>
</ChoiceO ption>
</Choice>

<Sequence>
<Choice>
<ChoiceOption>
<Ask><action><actionName>EducationLoan</actionName></action></Ask>
<OptionAction>
<Sequence>
<Ask><action><actionName>EducationDocumentRequired</a ctionName></action></Ask>
<Compose>
<Tell><action><actionName>ViewEducationDocumentRequired</actionName></action></Tell>
<Tell><action><actionName>LoanAmountrequested</actionName></action></Tell>
<Decision>

<Expression>LoanAmountrequested&gt ;500000</Expression>
<TrueEvent>
<Ask><action><actionName>ThirdPersonGuaranteeRequired</actionName></action></Ask>
</TrueEvent>
<FalseEvent> <Ask><action><actionName>NoPaperWork</actionName></action></Ask>
</FalseEvent>

</Decision></Compose></Sequ ence></OptionAction>

</ChoiceOption>
<ChoiceOption>
<Ask><action><actionName>GoldLoan</actionName></action></Ask>
<OptionAction>
<AgentCommand><AgentName>GoldLoanAgent</AgentName></AgentCommand>
</OptionAction></C hoiceOption>
</Choice>
<Ask><action><actionName>ApprovelLoanBy</actionName></action></Ask>
<Tell><element><elementName>loanApprover</elementName></element>
<internal>true</internal></Tell>
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<Choice>
<ChoiceOption>
<Ask><action><actionName>LoanApprove</actionName></action><internal>true</internal></Ask>
<OptionAction>
<Compose>
<Tell><action><actionName>LoanApproved</actionName></action></Tell></Compose>
</OptionAction>
</ChoiceOption>
<ChoiceOption>
<Ask><action><actionName>LoanDeny</actionName></action><internal>true</internal></Ask>
<OptionAction>
<Tell><action><actionName>LoanDenied</actionName></action></Tell >
</OptionAction>
</ChoiceOption>
</Choice>
</Sequence>
</Compose>
</Agent>

The above agent gives the whole process for LoanApplication. Right now this product
has also facility to provision for both gold and educational loan. By simply adding new
agents, it is possible to create new loan products very quickly. Notice how easy it is to
develop processes.

The overall functionality can be explained as a configuration of services. When this
agent is activated the first behavior is to show services to accept the address (through
address agent), service to provide a choice of type of employment and a choice
between different loan product types. On interacting with address service it shows
screen for collecting addresses and this service repeats itself persistently (due to the
recursive code of addressagent). On a choice of a particular employment the
appropriate information service would be presented. On the choice of a product the
relevant services for that product type would be shown. On selecting the product type it
shows a screen for the user to select who should approve this and the approval request
would be routed to the selected party. Remember, only people who have the approval
capability would be shown here. Depending on the choice taken by that person, the
process would advance to the appropriate action.

A more detailed explanation of this code would be explained in the detailed interaction
trace that would follow.
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Loan Application Process-LoanApproverAgent (LoanApproverAgent.xml)

<?xml version="1.0" encoding="UTF -8"7>
<Agent>
<AgentName>LoanApproverAgent</AgentName>
<Sequence>
<Replicate>
<Compose>
<Sequence>
<Ask><action><actionName>loanApprover</actionName></action>
<internal>true</internal></Ask>
<Tell><action><actionName>NotifyAdvancer</actionName></action>
<internal>true</internal></Tell>
</Sequence>
<Sequence>
<Ask><action><actionName>NotifyAdvancer</actionName></action>
<internal>true</internal> </Ask>
<Choice>
<ChoiceOption>
<Tell><action><actionName>ApprovelLoan</actionName></action></Tell>
<OptionAction>
<Tell><element> <elementName>LoanApprove</elementName></element>
<internal>true</internal></Tell>
</OptionAc tion>
</ChoiceOption>
<ChoiceOption>
<Tell><action><actionName>DenyLoan</actionName></action></Tell>
<OptionAction>
<Tell><element><elementName>LoanDeny</elementName></element>
<internal>true</internal></Tell>
</ OptionAction>
</ChoiceOption>
</Choice>
</Sequence>
</Compose>
</Replicate>
<AgentCommand><AgentName>LoanApproverAgent</AgentName></AgentCommand>
</Sequence>
</Agent>

This agent gives the behavior to do approval. This agent always waits on the action
“loanApprover” and offers a “LoanApprover” service. This agent is registered in the user
process (UserProcess.xml), and this agent “LoanApproverAgent” needs to be activated
for it to give the overall approval service for a particular user. This is done after
creating a user by signing on as Admin and picking this new user and activating this
agent.

This offers a Persistent service with separate state for each service activation. The
different state is created due to the “Replicate” configuration operator and the service is
persistent as the agent is called again and again recursively. More detail on how this is
accomplished will be shown as part of the interaction trace.
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Loan Application Process-Other supporting agents

Address Agent

<?xml version="1.0" encoding="UTF -8"?>
<Agent>
<AgentName>AddressAgent</AgentName>
<Sequence>
<Ask><action><actionName>ApplicantAddress</actionName></action></Ask>
<AgentCommand>

<AgentName>AddressAgent< /AgentName>
</AgentCommand>
</Sequence>
</Agent>

This offers a persistent address service. It always ask the application address to be
updated. Since this is called recursively this is repeated for ever.

Gold Loan Agent

<?xml version="1.0" encoding="UTF -8"?>
<Agent>
<AgentName>GoldLoanAgent</AgentName>

<Sequence>
<Ask><action><actionName>GoldInformation</actionName></action></Ask>
<Ask><action><actionName>AssessLoanBy</actionName></action></Ask>
<Tell><el ement><elementName>AssessGold</elementName></element>
<internal>true</internal></Tell>
<Ask><action><actionName>AssessorInformation</actionName></action>
<internal>true</internal></Ask>

<Compose>
<Tell><action><actionName> Assessorlinformation</actionName></action></Tell>

<AgentCommand><AgentName>GoldLoanInfoAgent</AgentName></AgentCommand>
</Compose>

</Sequence>
</Agent>

<?xml version="1.0" encoding="UTF - 8"?>
<Agent>
<AgentName>GoldLoanInfoAgent</Ag entName>
<Sequence>
<Ask><action><actionName>GoldInformat ion</actionName></action></Ask>

<AgentCommand> <AgentName>GoldLoanInfoAgent</AgentName> </AgentCommand>
</Sequence>
</Agent>

This offers a persistent address service. It always ask the application address to be
updated. Since this is called recursively this is repeated for ever. This service offers all
loan application specific services for a gold loan.

As part of this service. There is also a work flow done by the action “AssessLoanBy’.
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LoanAssesorAgent

<?xml version="1.0" encoding="UTF -8"?>
<Agent>
<AgentName>LoanAssesorAgent</AgentName>
<Sequence>
<Replicate>
<Compose>
<Sequence>
<Ask><action><actionName>AssessGold</actionName></action><internal>true</intern al></Ask>

<Tell><action><actionName>NotifyAdvancer</actionName></action><internal>true</internal></Tell>
</Sequence>

<Sequence>
<Ask><action><actionName>NotifyAdvancer</actionName></action><i nternal>true</internal></Ask>

<Ask><action><actionName>Ent erAssessorinformation</actionName></action></Ask >
<Tell><element><elementName>Assessorinformation</elementName></element>
<internal>true</internal></Tell>
</Sequence>
</Compose>
</Replicate>
<AgentCommand><AgentName>LoanAssesorAgent</AgentName> </AgentCommand>

</Sequence>
</Agent>

This offers a persistent assess gold service. It always listen on “AssessGold” service
and on receiving a request it asks which assessor should be assigned and on getting it,
it forwards the request to that assessor by the action “Assessorinformation”. Since this
is called recursively this is repeated forever.

The LoanApplicationProcess - Interaction Trace

This Section explains which part of the code is active at every interaction. The Red in
the agent code indicates which signal is currently observable.

Loan Entry Agent
When a user is signed on and he has the capability to create a loan application, then

<?xml version="1.0" encoding="UTF - 8"?>
<Agent>
<AgentName>LoanEntryAgent</AgentName>
<Sequence>
<AgentCommand>

<AgentName> LoanApplicationAgent</AgentName>

</AgentCommand>
<AgentCommand> <AgentName>LoanEntryAgent</AgentName> </AgentCommand>

</Sequence>
</Aaent>

the above agent is activated. When this agent is activated the action in Red is
observable on the screen when the user clicks on the user button after signing on.
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Loan Application Agent Interactions-1
On activating the “LoanApplicationAgent” the actions in Red becomes observable on
the screen.

<?xml version="1.0" encoding="UTF -8"?>

<Agent>

<AgentName>LoanApplicationAgent</AgentName>
<ProcessName>LoanApplication</ProcessName>
<AvatarName>ApplicantLastName</AvatarName>
<Element>ApplicantFirstName</Element>
<Element>ApplicantLastName</Element>
<Element>ApplicantDate OfBirth</Element>
<Element>Applicantage</Element>
<Element>ApplicantSex</Element>
<Element>ApplicantcontactNumb er</Element>
<Element>Applicantemail</Element>
<Element>ApplicantPANNumber</Element>
<Element>LoanAmountrequested</Element>

<Compose>

<
<Choice>
<ChoiceOption>

<OptionAction>
<Ask><action><actionName>Employeelnformation</actionName></action></Ask>
</OptionAction>

</ ChoiceOption>

<ChoiceOption>

<
<OptionAction>
<Ask><action><actionName>SelfEmployedinformation</actionName></action></Ask>

</OptionAction>
</ChoiceOption>

</C hoice>

<Sequence>
<Choice>
<ChoiceOption>

<OptionAction>
<Sequence>
<Ask><action><actionName>EducationDocumentRequired</actionName></ac tion></Ask>
<Compose>
<Tell><action><actionName>ViewEducationDocumentRequired</actionName></action></Tell>
<Tell><action><actionName>LoanAmountrequested</actionName></action></Tell>
<Decision>
<Expression>LoanAmountrequested&gt;500000</Expressi on>
<TrueEvent>
<Ask><action><actionName>ThirdPersonGuaranteeRequired</actionName></action></Ask>
</TrueEvent>
<FalseEvent> <Ask><action><actionName>NoPaperWork</actionName></action></Ask>
</FalseEvent>
</Decision></Compose></Sequence></ OptionAction>
</ChoiceOption>
<ChoiceOption>

<OptionAction>
<AgentCommand><AgentName>GoldLoanAgent</AgentName></AgentCommand>
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Since all these actions are composed (in a COMPOSE configuration operator) they
become active when the agent is activated.

<?xml version="1.0" encoding="UTF - 8"?>

<Agent>

<AgentName>LoanApplicationAgent</AgentName>
<ProcessName>LoanApplication</ProcessName>
<AvatarName>ApplicantLastName</AvatarName>
<Element>ApplicantFirstName</Element>
<Element>ApplicantLastName</Element>
<Element>ApplicantDate OfBirth</Element>
<Element>Applicantage</Element>
<Element>ApplicantSex</Element>
<Element>ApplicantcontactNumber</Element>
<Element>Applicantemail</Element>
<Element>ApplicantPANNumber</Element>
<Element>LoanAmountrequested</Element>

<Compose>

<

<Choice>
<ChoiceOption>
<Ask><action><actionName>Employed</actionName></action></Ask>
<OptionAction>
<Ask><action>< actionName>Employeelnformation</actionName></action></Ask>
</OptionAction>
</ChoiceOption>
<ChoiceOption>
<Ask><action><actionName>SelfEmployed</actionName></action></Ask>
<OptionAction>

</OptionAction>
</ChoiceOption>
</Choice>

<Sequence>
<Choice>
<ChoiceOption>

<OptionAction>
<Sequence>
<Ask><action><actionName>EducationDocumentRequired</actionName></action></Ask>
<Compose>
<Tell><action><actionName>ViewEducationDocumentRequired</actionName></action></Tell>
<Tell><action><actionName>LoanAmountrequested</acti onName></action></Tell>
<Decision>
<Expression>LoanAmountrequested&gt;500000</Expression>
<TrueEvent>
<Ask><action><actionName>ThirdPersonGuaranteeRequired</actionName></action></Ask>
<[TrueEvent>
<FalseEvent> <Ask><action><actionName>NoPaperWork</ac tionName></action></Ask>
</FalseEvent>
</Decision></Compose></Sequence></OptionAction>
</ChoiceOption>
<ChoiceOption>

<OptionAction>
<AgentCommand><AgentName>GoldLoanAgent</AgentName></AgentCommand>
</OptionAction></ChoiceOption>
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On pressing “SelfEmployed” button the action moves to the “SelfEmployedInformation”
button. So at the end of this interaction, what is observable are the following services for
this LoanApplication. They are a) AddressAgent, b)Viewloaninfo,
c)“‘SelfEmployedinformation”, d) “Education Loan” and e) “Gold Loan”.

Loan Approver Agent Interactions-1

<?xml version="1.0" encoding="UTF -8"?>
<Agent>
<AgentName>LoanApproverAgent</AgentName>
<Sequence>
<Replicate>
<Compose>
<Sequence>

<internal>true</internal> </Ask>
<Tell><action><actionName>NotifyAdvancer</actionName></action>
<internal>true</internal></Tell>
</Sequence>
<Sequence>
<Ask><action><actionName>NotifyAdvancer</actionName></action>
<internal>true</internal></Ask>
<Choice>
<ChoiceOption>
<Tell><action><actionName>ApproveLoan</actionName></action></Tell>
<OptionAction>
<Tell><element> <elementName>LoanApprove</elementName></element>
<internal>true</internal></Tell>
</OptionAction>
</ ChoiceOption>
<ChoiceOption>
<Tell><action><actionName>DenyLoan</actionName></action></Tell>
<OptionAction>
<Tell><element><elementName>LoanDeny</elementName></element>
<internal>true</internal></Tell>
</OptionAction>
</ ChoiceOption>
</Choice>
</Sequence>
</Compose>
</Replicate>
<AgentCommand><AgentName>LoanApproverAgent</AgentName></AgentCommand>
</Sequence>
</Agent>

At the same time there is another agent that is active offering “LoanApprover” service.
This is tied to the user process. Any user who has the approver capability has this
service running to accept “LoanApprover” Requests. At this time, it is offering the
“LoanApprover” Service. The action “LoanApprover” is active as shown above.
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Loan Application Agent Interactions-2

<?xml version="1.0" encoding="UTF - 8"?>

<Agent>

<AgentName>LoanApplicationAgent</AgentName>
<ProcessName>LoanApplication</ProcessName>
<AvatarName>ApplicantLastName</AvatarName>
<Element> ApplicantFirstName</Element>
<Element>ApplicantLastName</Element>
<Element>ApplicantDate OfBirth</Element>
<Element>Applicantage</Element>
<Element>ApplicantSex</Element>
<Element>ApplicantcontactNumber</Element>
<Element>Applicantemail</Element>
<Element>ApplicantPANNumber</Element>
<Element>LoanAmountrequested</Element>

<Compose>

<

<Choice>

<ChoiceOption>
<Ask><action><actionName>Employed</actionName></action></Ask>
<OptionAction>
<Ask><action><actionName>Employeelnformation</actionName></action></Ask>
</OptionAction>

</ChoiceOption>

<ChoiceOption>

<Ask><action><actionName>S  elfEmployed</actionName></action></Ask>
<OptionAction>

</OptionAction>
</ChoiceOption>
</Choice>

<Sequence>
<Choice>
<ChoiceOption>
<Ask><action><actionName>EducationLoan</actionName></action></Ask>
<OptionAction>
<Sequence>

<Compose>
<Tell><action><actionName>ViewEduc ationDocumentRequired</actionName></action></Tel
1> <Tell><action><actionName>LoanAmountrequested</actionName></action></Tell>
<Decision>
<Expression>LoanAmountrequested&gt;500000</Expression>
<TrueEvent>
<Ask><action><actionName>ThirdPersonGuaranteeRe guired</actionName></action></As
k>
</TrueEvent>
<FalseEvent> <Ask><action><actionName>NoPaperWork</actionName></action></Ask>
</FalseEvent>
</Decision></Compose></Sequence></OptionAction>
</ChoiceOption>
<ChoiceOption>
<Ask ><action><actionName>GoldLoan</actionName></action></Ask>
<OptionAction>
<AgentCommand><AgentName>GoldLoanAgent</AgentName></AgentCommand>

If the user presses the “Educational Loan” button then the action moves to the next step
in the option action of “Educational Loan”. With that the “Gold Loan” also disappears
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as that option is no more available to the user as the “Educational Loan” was selected
by the user. So at the end of the interaction with “Educational Loan” action, The action
“‘EducationDocumentRequired” appears. If you notice, the Action
“EducationDocumentRequired” has the element, “StudentAcceptanceDocument<”,
which is of type document. This is a custom data type which has a resource attached to
it and hence it shows as a file upload button.

<?xml version="1.0" encoding="UTF -8"?>

<Agent>

<AgentName>LoanApplicationAgent</AgentName>
<ProcessName>LoanAppl ication</ProcessName>
<AvatarName>ApplicantLastName</AvatarName>
<Element>ApplicantFirstName</Element>
<Element>ApplicantLastName</Element>
<Element>ApplicantDate OfBirth</Element>
<Element>Applicantage</Element>
<Element>ApplicantSex</Element>
<Elem ent>ApplicantcontactNumber</Element>
<Element>Applicantemail</Element>
<Element>ApplicantPANNumber</Element>
<Element>LoanAmountrequested</Element>

<Compose>

<Choice>
<ChoiceOption>
<Ask><action><actionName>Employed</actionName></action></Ask>
<OptionAction>
<Ask><action><actionName>Employeelnformation</actionName></action></Ask>
</Option Action>
</ChoiceOption>
<ChoiceOption>
<Ask><action><actionName>SelfEmployed</actionName></action></Ask>
<OptionAction>

</OptionAction>
</ChoiceOp tion>
</Choice>

<Sequence>
<Choice>
<ChoiceOption>
<Ask><action><actionName>EducationLoan</actionName></action></Ask>
<OptionAction>
<Sequence>
<Ask><action><actionName>EducationDocumentRequired</ac tionName></action></Ask>
<Compose>

<TrueEvent>
<Ask><action><actionName>ThirdPersonGuaranteeRequired</actionName></action></As
k>
<[TrueEvent>
<FalseEvent> <Ask><action><actionName>NoPaperWork</actionName></action></Ask>
</FalseEvent>

</Decision></Compose></S equence></OptionAction>

</ChoiceOption>

<ChoiceOption>

<Ask><action><actionName>GoldLoan</actionName></action></Ask>

<OptionAction>

<AgentCommand><AgentName>GoldLoanAgent</AgentName></AgentCommand>
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On interacting with “EducationDocumentRequired”, it disappears and the action
“ViewEducationDocumentRequired” appears. Since the decision agent expression and
the action LoanAmountRequested is composed, they are also activated. The
LoanAmountRequested that is published for consumption. The decision expression,
consumes this “LoanAmountRequested” automatically and fires the rule to see if it is
greater than 500000 and if it is true the “ThirdPersonGuranteeRequired” action is
exposed, other wise the action “NoPaper\Work” is exnosed.

<?xml version="1.0" encoding="UTF -8"?>
<Agent>
<AgentName>LoanApplicationAgent</AgentName>
<ProcessName>LoanApplication</ProcessName>
a Deliberately omitted to show other lines of code

<Compose>

<Choice>
a Code delib  erately omitted so other parts of code can be shown
<OptionAction>

</OptionAction>
</ChoiceOption>
</Choice>

<Sequence>
<Choice>
<ChoiceOption>
<Ask><action><actionName>EducationLoan</actionName></action></Ask>
<OptionAction>
<Sequence>
<Ask><action><actionName>EducationDocumentRequired</actionName></action></Ask>
<Compose>

<Tell><action><actionName>LoanAmountrequested</actionName></action></Tell>
<Decision>
<Expression>LoanAmountrequested&gt;500000</Expression>
<TrueEvent>

</TrueEvent>
<FalseEvent> <Ask><action><actionName>NoPaperWork</actionName></action></Ask>
</FalseEvent>
</Decision></Compose></Sequence></OptionAction>
</ChoiceOp tion>
<ChoiceOption>
<Ask><action><actionName>GoldLoan</actionName></action></Ask>
<OptionAction>
<AgentCommand><AgentName>GoldLoanAgent</AgentName></AgentCommand>
</OptionAction></ChoiceOption>
</Choice>

<Tell><element><elementName=>loanApprover</elementName></element>
<internal>true</internal></Tell>
<Choice>
<ChoiceOption>
<Ask><action> <actionName>LoanApprove</actionName></action><internal>true</internal></Ask>
<OptionAction>
<Compose><Tell><action><actionName>LoanApproved</actionName></action></Tell></Compose>
</OptionAction>
</ChoiceOption>
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<Tell><element><elementName>loanApprover</elementName></element>
<internal>true</internal></Tell>
<Choice>
<ChoiceOption>
<Ask><action><actionName>LoanApprove</actionName></action><internal>true</internal></Ask>
<OptionAction>
<Compose><Tell><action><actionName>LoanApproved</actionName></action></Tell></Compose>
</ OptionAction>
</ChoiceOption>
<ChoiceOption>
<Ask><action><actionName>LoanDeny</actionName></action><internal>true</internal></Ask>
<OptionAction>
<Tell><action><actionName>LoanDenied</actionName></action></Tell>
</OptionAction>
</ChoiceOption>
</Choice>
</Sequence>
</Compose>
</Agent>
</Agent>

In this instance, let us assume that the “LoanAmountrequested” is greater than 500000,
then it will take the true side of the decision agent and the action
“ThirdPersonGuaranteeRequired” is exposed for interaction. So at the end of this
interaction, what is observable are the following services for this LoanApplication. They
are a) AddressAgent, b)ViewloanlInfo, c)“SelfEmployedinformation”, d)
“ViewDocumentationRequired” , e) “ApproveLoanBy” and e)
“ThirdPersonGuaranteeRequired”.

This section briefly discusses about the action “ApproveLoanBy” as it has an name
“‘LoanApprover” as its element. Having a name as a payload for an action shows a
different behavour and it needs to be specially mentioned as it brings in very important
capabilities.

1 Itintroduces the totally new concept in computing called Mobile scope.
This is developed from Process Calculi. In all software technologies so
far, the code has to reside only in one system. Asynchronism, is achieved
by sending data to trigger different routines to show distributed behavior.
With Mobile scope technology, the code can go from process to process
and can synchronise back to the mother process anytime. On binding
back to the mother process, the mother process advances.

1 This concept is exploited to bring about workflow. In workflow what
happens, is that the approval action is shared with the user process and
when the user process is ready for action it binds back to the mother
process, so the mother process can continue.
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1 The “ApproveloanBy” is an action which has an action as its element. The
action that “ApproveLoanBy” carries is the action “LoanApprover”. When
“ApproveloanBy” action is selected by the user. This shows all names of
services that have the “LoanApprover” action. User has the option to
search/filter by name. The user can select the right name and the
“LoanApprover” action is locked from further usage and that action is
moved to the element loanapprover in LoanApplication Process instance.
After this interaction the action moves to the next step as it is in
sequence. So remember now, the action is now sitting in the element
“loanApprover” element.

<?xml version="1.0" encoding="UTF -8"?>
<Agent>
<AgentName>LoanApplicationAgent</AgentName>
<ProcessName>LoanApplication</ProcessName>
a Deliberately omitted to show other line s of code

<Compose>

<Choice>
a Code deliberately omitted so other parts of code can be shown
<OptionAction>

</OptionAction>
</ChoiceOption>
</Choice>

<Sequence>
<Choice>
<ChoiceOption>
<Ask><action ><actionName>EducationLoan</actionName></action></Ask>
<OptionAction>
<Sequence>
<Ask><action><actionName>EducationDocumentRequired</actionName></action></Ask>
<Compose>

<Tell><action><actionName>LoanAmountrequested</actionName></action></Tell>
<Decision>
<Expression>LoanAmountrequested&gt;500000</Expression>
<TrueEvent>

</TrueEvent>
<FalseEvent> <Ask><action><actionName>NoPaperWork</actionName></action></Ask>
</FalseEvent>
</Decision></Compose></Sequence></OptionAction>
</ChoiceOption>
<ChoiceOpti on>
<Ask><action><actionName>GoldLoan</actionName></action></Ask>
<OptionAction>
<AgentCommand><AgentName>GoldLoanAgent</AgentName></AgentCommand>
</OptionAction></ChoiceOption>
</Choice>

<Ask><action>< actionName>ApprovelLoanBy</actionName></action></Ask>
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<Choice>
<ChoiceOption>
<Ask><action><actionName>LoanApprove</actionName></action><internal>true</internal></Ask>
<OptionAction>
<Compose><Tell><action><actionName> LoanApproved</actionName></action></Tell></Compose>
</OptionAction>
</ChoiceOption>
<ChoiceOption>
<Ask><action><actionName>LoanDeny</actionName></action><internal>true</internal></Ask>
<OptionAction>
<Tell> <action><actionName>LoanDenied</actionName></action></Tell>
</OptionAction>
</ChoiceOption>
</Choice>
</Sequence>
</Compose>
</Agent>
</Agent
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Loan Approver Agent Interactions-2

The next action is to send the approval request to the process that has been picked.
This is accomplished by the action “LoanApprover”. At this step, the elements that is
available as part of the LoanApprover is send to the by the “TELL” signal operator. The
LoanApprover, has the following elements and they will all be communicated when the
signal “LoanApprover” is synchronized.

When this is synchronized, the ApplicantFirstName, ApplicantLastName,
LoanAmountRequested are communicated from the loanapplication context. But the
LoanApprove and LoanDeny which are names are generated dynamically and
communicated.

<?xml version="1.0" encoding="UTF -8"?>
<Agent>
<AgentName>LoanApproverAgen t</AgentName>
<Sequence>
<Replicate>
<Compose>
<Sequence>
<Ask><action><actionName>loanApprover</actionName></action>
<internal>true</internal></Ask>
<Tell><action><actionName>NotifyAdvancer</actionName></action>
<internal>true< f/internal></Tell>
</Sequence>
<Sequence>
<Ask><action><actionName>NotifyAdvancer</actionName></action>
<internal>true</internal></Ask>
<Choice>
<ChoiceOption>

<OptionAction>
<Tell><element> <elementName>LoanApprove</elementName></element>
<internal>true</internal></Tell>
</OptionAction>
</ChoiceOption>
<ChoiceOption>

<OptionAction>
<Tell><element><elementName>LoanDeny</elementName></element>
<internal>true</internal></Tell>
</OptionAction>
</ChoiceOption>
</Choice>
</Sequence>
</Compose>
</Replicate>
<AgentCommand><AgentName>LoanApproverAgent</AgentName></AgentCommand>
</Sequence>

N nAant~

When the “LoanApprover” is synchronized, it creates a new instance of the process and
it proceeds to the choice operation, which is presented to the user process in which this
agent is residing. Notice how the two Sequence operators is configured in a compose
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configuration. So when “LoanApprover” is synchronized, it triggers the second
sequence which is waiting on “NotifyAdvancer” and agent advances to the Choice. At
the same time it calls this agent recursively ready to serve another request.

Loan Application Agent Interactions-3

<?xml version="1.0" encoding="UTF -8"?>
<Agent>
<AgentName>LoanApplicationAgent</AgentName>
<ProcessName>LoanApplication</ProcessName>
a Deliberately omitted to show other lines of code

<Compose>

<Choice>
a Code deliberately omitted so other parts of code can be shown
<OptionAction>

</OptionAction>
</ChoiceOption>
</Choice>

<Sequence>
<Choice>
<ChoiceOption>
<Ask><action><actionName>EducationLoan</actionName></action></Ask>
<OptionAction>
<Sequence>
<Ask><action><actionName>EducationDocumentRequired</actionName></action></Ask>
<Conpose>

<Tell><action><actionName>LoanAmountrequested</actionName></action></Tell>
<Decision>
<Expression>LoanAmountrequested&gt;500000< /Expression>
<TrueEvent>

</TrueEvent>
<FalseEvent> <Ask><action><actionName>NoPaperWork</actionName></action></Ask>
</FalseEvent>

</Decision></Compose></Sequence ></OptionAction>

</ChoiceOption>
<ChoiceOption>
<Ask><action><actionName>GoldLoan</actionName></action></Ask>
<OptionAction>
<AgentCommand><AgentName>GoldLoanAgent</AgentName></AgentCommand>
</OptionAction></ ChoiceOption>
</Choice>

<Ask><action><actionName>ApprovelLoanBy</actionName></action></Ask>
<Tell><element><elementName>loanApprover</elementName></element>
<internal>true</internal></Tell>
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<Choice>
<ChoiceOption>
<

<OptionAction>
<Compose><Tell><action><actionName>LoanApproved</actionName></action></Tell></Compose>
</OptionAction>
</ChoiceOption>
<ChoiceOption>

<OptionAction>
<Tell><action><actionName>LoanDenied</actionName></action></Tell>
</OptionAction>
</ChoiceOption>
</Choice>
</Sequence>
</Compose>

The LoanApprover action is communicated and the choice between “LoanAprove” and
‘LoanDeny” is activated. The process waits till the Leaveapprover synchronises with this
action.

The LoanApplicationProcess - Screen Trace
This Section explains how the screens would look like for this process.

/ [ User-Home & =
« € | ® localhost8080/MasterKube-Applicatian/defaultjsp?Process=User&pid =banker&Action=BeginLoanOrigination RS
[ Admin-Heme [ MasterKube

T—_— —
cleome Danker - brocess User banker BeginL oanQrigination Searchy @ Logout Change Password Action View Hisory &2 @)

BeginLoanOrigination @

ApplicantFirstName : John

ApplicantlastName :

ApplicantDateOfBirth : 24/09/1942 a2

Applicantage : 69.0000
ApplicantSex :  Male
ApplicantcontactNumber : | +914842555450
Applicantemail - ceaser@gmail com
ApplicantPANNumber . ADPOPGREG

LoanAmountrequested : | 1000000.0000

re Solutions and Senvices Ltd. All rights reserved

@ @ 0 @ 3@ B

Begin the loan Origination. This is the first action which triggers the loan Application
process. Notice how the screen is dynamically rendered from the action.
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/B vtoms [T
L € | ® localhost:8080/MasterKube Application/defaultjsp?Process=LoanApplication&pid=LoanApplication-6 P
[ Admin-Home [#] Masterkube

"R process a o search : [ @ Logout Change Password Action View History

Applicantadaress Employed GolaLoan SelfEmployed

jspTPro

@ e @ o @

After the screen process is created, it shows all the action given in the above screen.
Please refer to the interaction trace, this is a rendering of those actions that are visible
for this process.

[ User-Home % \\& =
€ & € |® localhost8080/MasterKube-Application/defaultjsp?Process=LoanApplication&pid=LoanApplication-6&Action=Educationloan & A
[ Admin-Home  [&] Masterkube

Educationl oan search : | @ Logout Change Password

Press the appropriate Action button to continue

e @ 0 @ S/@[E[€]

Choose between educational and gold loan. The user has the option now to select what
type of product is being applied for. For example if gold loan is picked in the earlier
screen, then the above screen is shown to show all the choices in context.
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B tame e
€« c o MasterKube-Application/default jsp?Process=LoanApplication&pid=LoanApplication-6&Action=EducationDocumentRequired A
[ Admin-Home  [] Masterkube

search : [ @ Logout Change Password Action View History

EducationDocumentRequired

FeesEstimate : 500000

StudentAcceptanceDocument No file chasen

TotalCourseFees : |500000

e @ 0 @(3/2[2]€]

On pressing the educational Educational Loan, the action Educational Documentation
requirement appears on the screen and when it is pressed the above screen opens up.
As you can see, the second element is a custom data type and it expects a document to
be uploaded. All this is possible without any coding.

|/ B User-Home * & =

€« C' @ localhost:8080/MasterKube-Application/defaultjsp?Process=LoanApplication&pid=LoanApplication-68Action=ApproveLoanBy WA
[ Admin-Home [&] Masterube

Welcome banker arch : |
elcome DAKEr  process LoanApplication Doe Approvel oanBy Search : @ Logout Change Password Action View

Submit

Shows the manager who has to approve the loan on pressing submit the loan gets
routed to the manager. This is a special case as the action “ApproveLoanBy” has
another action as the element. This element is loanApprover. The system whenever it
sees an action element, it displays all processes that have that action. As you can see
in this screen it shows the “manager” as the manager has that action. On selecting that
action is now transferred or bound to the loan application process.




FONEHED 10 PSFOM

Mgbe Loan Application Process MasterKube.

€« C' | ® localhost:8080/MasterKube-Application/defaultjsp?Process=User&pid=manager&Action=Denyloan w9
[#] Admin-Home  [&] Masterkube

[ User-Home

soarch [ © e Change Password

Press the appropriate Action button to continue

O e @ o @ ae[Rle

Notice how this signon in manager shows both the deny and approval for the loan that
was selected earlier. .




