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About this document

This document provides a formal definition of the Aware IM Rule Language. The rule gg@ngua
is used to specify rules, queries, tags and other configuration elements. The ndgeasg
simple and intuitive and, unlike traditional programming languages does not requied speci
software development skills.

1 Conventions

1. Everywhere in this document “business object” also implies “business object groups”
unless explicitly stated otherwise.
2. The syntax of the Rule Language expressions is specified using the BNF notatierof Som
the constructs of the BNF notation are explained below:
a. “|” symbol indicates a choice of several keywords or expressions. For exdmaple, t
expression
(“INCREASE” | “REDUCE") Attributeldentifier()

indicates that either tH&ICREASE or REDUCE keyword may precede the
Attribute Identifier .
b. (some expression)* indicates zero or more. For example the following

expression,
PredicateExpression () (“AND” PredicateExpression())*
indicates that there is at least dtredicateExpression followed by zero or more
combinations ofAND” PredicateExpression constructs.
C. [some expression] indicates that the expression in square brackets is optional.
For example the expression,
SEND Id() TO Attributeldentifier() [VIA ChannelName]
indicates that th&1A keyword followed by the channel name may or may not be
used.

2 Rule Definition

Rule is defined as follows:
If (RuleCondition) Then
ActionList
Else
ActionList

whereRuleCondition defines one or more conditions that have to hold true before the
specifiedActionList is executedlf andElse statements are optional, so it is possible to
have a rule which only has action statement(s) — such rules are called unconditisnélisule
also possible to include If statement within Else:
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If (RuleCondition) Then
ActionList

Else If (RuleCondition) Then
ActionList

Else
ActionList

Rules operate on business objects and/or their attributes, i.e. both the condition and astion part
of a rule may refer to a business object and its attribute. Business objectsraed te by name,

for exampleAccount . Attributes of a business object are referred to by the attribute name where
the name of the attribute is separated from the name of the business object by théadopfeym
exampleAccount.State

Examples of rules:
e |f Account.State="CLOSED’ AND Account.Balance<>0 Then REPORT
ERROR 'Account with non-zero balance cannot be closed’

* CreditAccount.AvailableFunds=CreditAccount.CreditLimit+CreditA
ccount.Balance-CreditAccount.NonClearedFunds

* If Account.Type IS UNDEFINED Then
FIND AccountType WHERE AccountType.Name="Credit’
Account. Type=AccountType

3 Rule Condition

The formal definition of th&®uleCondition in the BNF notation is:
PredicateExpression ()

(
I
)*

“OR” PredicateExpression()

“AND” PredicateExpression()

In other words th&uleCondition represents one or moReedicate expressions
connected witltANDor ORkeywords.

ThePredicate expression can be either of the following:

1.Relational expression
2.String expression
3.Aggregate expression

4.List expression

5.Range expression

6.WAS CHANGED expression
7.1S DEFINED expression
8.1S NEW expression
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All of the above expressions can be optionally negated by usii¢Qfikeyword in front of the
expression (with the expression enclosed in brackets), for ex\@algAccount.State

IN 'OPEN’, 'CLOSED’, 'SUSPENDED’) — checks if the state of an account is@BEN
CLOSEDor SUSPENDED

3.1 Arithmetic Operation

Before describing various predicate expressions we will describe anothergamgumastruct that
is used in most of these expressiofsithmetic Operation
Arithmetic Operation can be either of the following:

1.Attribute Identifier
2.Literal

3.Function
4.Aggregate Operation

3.1.1 Attribute Identifier

The Attribute Identifier construct is used to refer to both business objects and their
attributes. Attributes of business objects are separated from the business oajeet by the

dot symbol, for exampl@ccount.State . If an attribute refers to another business object then
an attribute of the referred business object can be indicated using the name oféheegefe
attribute of the parent and the name of the attribute of the referred business obgaetripie,
Account.Type.Name. The level of nesting of attributes has no limit.

3.1.2 Literal
Literal represents a constant. The following types of constants are recognized:

=

Number (integer or floating point), for example, 3 or 5.6

2. String (must be enclosed in apostrophe), for exarpI€©SED’ or’Balance must

be positive’

Date (indd/mm/yy format), for example 05/12/98

Date/Time (in dd/mm/yy HH:mm format), for example 05/12/98 17:05

5. Duration (in #w#dHH:mm, where # stands for any digit, HH — for hours and mm - for
minutes), for example, 2w3d10:45

6.UNDEFINED, for exampleLoan.ltem = UNDEFINED

> w

3.1.3 Function

A function performs some calculation and returns the resultasral . There are a number
of built-in functions thafAware IM supports. New functions can be plugged in as well (see
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“Aware IM Programmer’s Referefence”). A function may or may not have paeasne
Parameters of a function mustAethmetic Operations . If a function does not have
parameters then it can be referred to by name only. If a function has parametens tistgd
after the function’s name and enclosed in brackets. Parameters are sepatsambinnta
symbol. Examples of functions:

» CURRENT_DATE function with no parameters
 LENGTHCustomer.Name ) — function with one parameter

* MONTH_DIFFERENCE&ccount.OpeningDate, Account.ClosingDate ) —
function with two parameters

The complete list of built-in functions supportedAwyare IM is provided in the Aware IM User
Guide.

3.1.4 Aggregate Operation

The Aggregate Operation performs arithmetic calculations on a number of business
objects and/or their attributes, for example, calculates the sum total chia edtribute:
SUM Account.Balance - calculates the total balance of all available accounts.

The operation may be applied not on all available objects of the specified type, but on loajects t
meet the specified condition. The condition is optionally indicated aftéi/HiEeRKkeyword and

must be enclosed in brackets, for example:

SUM Account.Balance WHERE (Account.State="OPEN’ ) — calculates the total
balance of all open accounts. The format of the condition, that follow¥ltHeERKkeyword is the
same as that of any Rule Condition.

The following Aggregate Operations are supported:
SUM- calculate the sum total of an attribute
COUNT- calculate the number of available objects
MIN — calculate minimum value of an attribute
MAX- calculate maximum value of an attribute
AVG- calculate average value of an attribute

akrwnNE

Notes:

« SUM, MIN, MAX, AVG calculations must not use attributes of the Reference type, for
example the following expression is not valid:

SUM Account.Transactions.Amount

If aggregate of the referred object is required as in the example above, thinfpkoyression
must be used:

SUM Transaction.Amount WHERE (Transaction IN Loan.Transactions)
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« COUNToperation MUST only use the name of the business object, which it counts, for
example,

COUNT Account or COUNT Account WHERE (Account.State="Open’).

Using references is not allowed, for example the following construct is invalid:
COUNT Account.Transactions

The valid expression that achieves the desired result is:

COUNT Transaction WHERE (Transaction IN Account.Transactions)

3.2 Relational expression

TheRelational Expression compares twérithmetic Operations using the
following comparison operators:

1.4="

2.4<”,

3.7

4 1<="

5.>="

6. “<>" (not equal)

Examples of valid relational expressions:
e Account.State = ‘CLOSED’
» Account.Balance < Account.Type.MinBalance + 100

3.3 String expression

The String Expression has the following format:

ArithmeticOperation() (STARTSWITH | ENDSWITH | CONTAINS)

ArithmeticOperation()

It checks whether an arithmetic operation (usually an attribute of a busines$ sthjstwith (or
ends with or contains) the specified arithmetic operation that produces a stririly @strang
literal), for example:

» Account.Name STARTSWITH ‘John’

* Account.Name ENDSWITH ‘Smith’

* Account.Name CONTAINS ‘it’
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3.4 Aggregate expression

Two forms of theAggregate Expression are supported in the Rule Language:

1. EXISTS expression is very similar thggregate Operation (see 3.1.4), except that the
result of theEXISTS expression is true or false, rather than arithmetic value. The syntax and
usage are the same as that ofAbgregate Operation . TheEXISTS operation checks
whether there are any instances of the specified business object in the systeamfae,

e |f EXISTS Account Then ...

* If EXISTS Account WHERE (Account.State = "Open') Then ...

2. IN expression checks whether a particular instance of a business object ifartdree list
of another object. For example,
e |f Transaction IN Account. Transactions Then ...

3.5 List expression

ThelLi st Expressi on checks whether the value of a particular attribute of a business object
is equal to one of the specified values in the provided list. The syntax in the notation is as
follows:

Attributeldentifier () INLiteral () ("," Literal ())*

In other words an attribute identifier is followed by the keywiaxthnd then is followed by one
or more literals. Any kind of literal mentioned in 3.1.2 is valid. Some examples of valid lis
expressions:

Account. State IN ' Open', 'd osed
Account . Bal ance I N 1000, 2000, 3000

3.6 Range expression

TheRange Expr essi on checks whether the value of a particular attribute of a business
object is within the specified range of values. The syntax in the BNF notation ifoasfol

ArithnmeticOperation () BETWEEN ArithneticOperation () "AND'
ArithneticOperation ()

Note that using comma insteadAMD is also allowed. Examples of valid range expressions:

Account . Bal ance BETWEEN 10000 AND 20000;
Transacti on. Anount BETWEEN Account . Bal ance/ 2, 5000

Note: both ranges are inclusive
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3.7 WAS CHANGEBXxpression

TheWAS CHANGEBxpression checks whether the value of a particular attribute of a business
object has been changed compared to the value stored in the system. There are satiers var
of this expression:

1. Attributeldentifier () WAS CHANGED — checks if an attribute has been changed.
For example, IAccount.State WAS CHANGED Then ... The entire object can be

checked as well — in this case all attributes of the object are checked for changearnfple
If Account WAS CHANGED

2. Attributeldentifier () WAS CHANGED TO Literal () — checks if an
attribute has been changed and the new value is equal to the specified value, for éikample,
Account.State WAS CHANGED TO 'Open’ Then

3. Attributeldentifier () “WAS CHANGED BY ANY USER’ - deprecated.
Functionally equivalent t&AS CHANGED

Note: When comparing new and old values of the attribute\tA& CHANGEBXxpression only
checks whether the value has been changed compared to the value of the attribldstin the
stable versiorof the business object. See the “Evaluatioéf{S CHANGEPBxpressions”
section in the “Aware IM User Guide” for a more detailed explanation.

3.7.1 Expressions that track changes in a list

TheWAS CHANGEBXxpression can be used for reference lists as well as for ordinary attributes.
TheWAS CHANGEBXxpression for lists indicates whether there were any references changed or
removed from the list compared to the last stable version (see the “EvaluatixS0CHANGED
expressions” section in the “Aware IM User Guide” for a more detailed exgahdtor

example,

If Ac count. Transacti ons WAS CHANGED Then...

It is possible to identify more precisely how a reference list has been changedfamd pe

actions based on the values of the objects that have been added or removed from the list. The
WAS ADDED TOexpression can be used to check whether any objects have been added to the
list and theMAS REMOVED FROMexpression can be used to check whether the objects have
been removed from the list. To refer to the objects that have been added or remoAedethe
andRenoved instance prefixes can be used respectively (see the “Instance Prefiptesi ;1

the “Aware IM User Guide”). For example,

If Transaction WAS ADDED TO Account.Transactions Then INCREASE
Account.Balance BY AddedTransaction.Amount

If Transaction WAS REMOVED FROM Account.Transactions Then REDUCE
Account.Balance BY RemovedTransaction.Amount
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If the list itself hasn’t changed, but an element belonging to the list has been, trsttutisn
can be checked using the following expression:

If Transaction FROM Account. Transactions WAS CHANGED Then
INCREASE Account.Balance BY (ChangedTransaction.Amount -
CLD VALUE( Transacti on. Anount))

3.8 IS UNDEFINED expression

Thel S UNDEFI NED expression checks whether the value of a particular attribute of a business
object is defined. Typically a value is undefined if it is “blank” — for example, thedicket fill

in the value in the form of the business object. For reference attributes “undefinex’ tmeta

the reference list is empty. There are two variations of this expression:

1. Attributeldentifier () IS UNDEFINED — checks whether an attribute is
undefined, for exampléf Account.State IS UNDEFINED Then...

2. Attributeldentifier () |IS DEFI NED- checks whether an attribute is defined, for
example] f Account. State IS DEFI NED Then...

3.9 IS NEW expression

Thel S NEWexpression checks whether the particular object specified in the expressiogis bei
created, for example

If NOT (Message |S NEW Then PROTECT Message. Subj ect

In this example th&ubj ect attribute of thévkssage object is protected if the object already
exists in the system.

4  Action List
The following types of actions can be executed inAtiei on Li st part of a rule:
1. Modify attri bute action

2. Predefined system action
3. Process call action
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4.1 Modify attribute action

TheModify attribute action modifies the value of a particular attribute of a business
object. There are two variations of this action.

4.1.1 Assignment action.
This action assigns a new value to an attribute. The syntax is as follows:

Attributeldentifier () = ArithmeticOperation ()

For example:
* Account.State = 'Open’
* Account.Balance = 1000 + Transaction.Amount

It is possible to assign references or clear referenceld \E2EFINEDvalue), for example:
Loan.ltem = Item
Member.Loans = UNDEFINED

4.1.2 Incremental action
The action increments or decrements the value of a business object’s attribuiatakessas
follows:

(INCREASE | REDUCE) Attributeldentifier () BY ArithmeticOperation
0

For example:
» |INCREASE Account.Balance BY 1000
« REDUCE Account.Balance BY Transaction.Amount

Note that Incremental action allows usage of percents in arithmetic operétiomsample

INCREASE Account.Balance BY 10% or
REDUCE Account.Balance BY 5%

4.2 Predefined system actions

There are a number of actions that call predefined services of the system.
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4.2.1 | NSERT action

This action inserts an instance of a business object into a reference list of abpgberThe
syntax is as follows:

INSERT Attributeldentifier() IN Attributeldentifier()

where the first Attribute Identifier indicates the object to insert and tlimdaeme — the list to
insert into. For example,

INSERT Transaction IN Account.Transactions

4.2.2 REMOVE action

This action removes an instance of a business object from a reference list of abjeitteThe
syntax is as follows:

REMOVE Attributeldentifier() FROM Attributeldentifier()

where the firsittribute Identifier indicates the object to remove and the second one —
the list to remove from. For example,

REMOVE Transaction FROM Account.Transactions

4.2.3 REPLACE action

This action replaces an instance of a business object from a reference lishef abct with
some other instances. The syntax is as follows:

REPLACE Attributeldentifier() IN Attributeldentifier() WITH
Attributeldentifier()

where the firsttribute Identifier indicates the object to replace, the second one — the
list to remove from and the third one the object to be inserted. This action can be gspeciall
useful when combined with thiéhis andThat prefixes (see also “Instance Prefixes” section in
the “Aware IM User Guide”). For example,

REPLACE ThisTransaction IN Account.Transactions WITH
ThatTransaction

4.2.4 CREATE action

This action creates an instance of the specified business object. The syntax is:

CREATE Id() or CREATE ArithmeticOperation()
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whereld() is identifier of the business object to create, for example

CREATE Account

andArithmetic Operation is an expression producing a string indicating the name of the
object to create.

Note that the identifier here is not the attribute identifier and thus may not endicaterence.
The action is also not applicable to business object groups.

CREATE action can optionally initialize one or more attributes of the business object that it
creates, for example:

CREATE Account WITH Account.State="Open’, Account.Balance=0

The attributes to be initialized must follow A8 THkeyword and must be separated by comma.
Any arithmetic operation is valid as the initialization expression.

Sometimes it may be necessary to create several instances of a busimesgathigesingle
CREATEaction. The following constructs are supported:

1. CREATE Id() FOR EACH Attributeldentifier()

This action will create as many instances of the object as there are iasithanether business
object in the Context. For example,

CREATE Transaction FOR EACH Account

2. CREATE Id() FOR EACH DAY BETWEEN ArithmeticOperation() AND
ArithmeticOperation

This action will create as many instances of the specified business objesteagre days in the
specified day interval. Note that the Arithmetic Operations here must be opsraii dates, for
example,

CREATE Transaction FOR EACH DAY BETWEEN Account.OpeningDate AND
Account.ClosingDate

The date interval includes both starting and ending dates. Note also that if the obgpct bei
created has any attributes of the Date type, these attributes can bedditiattz the value of the
date for which the object is being created. For example,

CREATE Transaction FOR EACH DAY BETWEEN Account.OpeningDate AND
Account.ClosingDate WITH Transaction.AppliedDate=Day
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Every transaction created in this way will have AppliedDate  attribute initialized to the day
for which the transaction is created.

3. CREATE Id() FOR EACH NUMBER BETWEEN ArithmeticOperation() AND
ArithmeticOperation

This action will create as many instances of the specified business objesteagre numbers in
the specified interval. Note that the Arithmetic Operations here must be opsrati numbers,
for example,

CREATE Transaction FOR EACH NUMBER BETWEEN 1 AND 3
The interval includes both starting and ending numbers.
4. CREATE Id() FOR EACH FILE IN ArithmeticOperation()

This action will create as many instances of the specified business objesteaare files in the
specified directory. The Arithmetic Operation used in the expression must prodting a s
specifying the directory in which the system will look for files. For example,

CREATE Attachnment FOR EACH FILE IN ‘c:/nydirectory’

Note also that if the object being created has any attributes of the Document gpattiieutes
can be initialized with the file for which the object is being created. For example

CREATE Attachnment FOR EACH FILE IN ‘c:/nydirectory’ WTH
Att achnent . Docunent =Fi | e

Every attachment object created in this way will haveDdweunent attribute initialized to the
file for which the attachment is being created.

5. Variation of the above expression is:
CREATE 1d() FOR EACH NEWFILE IN ArithmeticOperation()

The only difference with the previous expression is that the file in the specifeatodyr is
deleted after the business object has been created.

4.2.5 DUPLI CATE action
This action duplicates an instance of the specified business object or list. Tixesynta
"DUPLI CATE" Attributeldentifier()

[ "TO' Attributeldentifier() ]
[ "EXCEPT" 1d () ("," Id ())* ]

Copyright © 2002-2010 Awaresoft Pty Ltd Page 15 of 15



Aware IM 4.9 Rule Language Reference

Where the first attribute identifier identifies an object or list to dupliaatethe second one — the
list to duplicate the original list to. The EXCEPT clause identifies at&ibatmes that should be
excluded from duplication.

4.2.6 DELETE action

This action deletes all instances of the specified business object, whicm éRestOontext. The
syntax is:

DELETE Attributeldentifier()
where Attributeldentifier identifies an object to be deleted.
For example,

DELETE Account
DELETE Account.Owner

4.2.7 CLEAN action

The CLEAN action is similar to the DELETE action in that it deletes instaoicthe specified
business objectUnlike the DELETE action the CLEAN action does not invoke execution of

rules — records are deleted in the database directly. CLEAN action is much ficegate¢han

the DELETE action, however, you should use this action with care because it does not check the
integrity of the data — if there are instances of the business objects leff¢éhabrthe deleted
instances the data will be inconsistent. It is your responsibility to make sutkdlt#ta remains
consistent after deletion.

The syntax of the CLEAN action is similar to that of the FIND action. Examples:
DELETE ALL Account

The above action deletes all records of the Account object in the database.
DELETE Account WHERE Account. Nanme="Sm th’

The above action deletes all accounts with the name “Smith”

NOTE: The CLEAN action is not supported for business object groups. You cannot use
references in the condition of this action either.

4.2.8 DELETE FI LE action

This action deletes a file or a directory (and all files in this directory) syh&x is:

DELETE ArithmeticExpression()
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where ArithmeticExpression identifies a file or directory to be deleted.
For example,

DELETE ‘c:/tenmp/nyfile.txt’
DELETE Account. Fi | eName

4.2.9 MAKE DIRECTORY Action

The MAKE DIRECTORY action creates the specified directory. The syntax is
MAKE DI RECTORY Arithmeti cExpression()

where ArithmeticExpression identifies a directory to be created.

For example,

CREATE DI RECTORY 'c:/tenp/ nydirectory'
CREATE DI RECTORY Account. Di rect or yNane

4.2.10 SEND action

This action allows sending a notification to a particular notification receiver syntax is:
SEND Id() TO Attributeldentifier () [ VIA Channel Nane ]

For example,

SEND ReservationOferEmail TO Reservati on. Menber

Note that the receiver of the notification must be an intelligent business oljectctwe
communication channels.

TheVI A keyword can be used to indicate the specific channel through which the notification will
be sent, for example

SEND ReservationOferNotification TO Reservation. Menber VI A Enai l
If the VI A keyword is not specified, the default channel of the business object is used.

When processing incoming emails (in the rules attached fonthem ngEnmai | notification),
the reply can be sent to the predefined business object Eatted Sender .

For example,
SEND Reply TO Enai | Sender
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4.2.11 REQUEST SERVI CE action

This action makes it possible to use a service of an intelligent business objeghtakaess

REQUEST SERVICE Id() OF Attributeldentifier()[ VIA ChannelName]

whereld() indicates the name of the service &tulibuteldentifier indicates the
business object which provides the service. For example,

REQUEST SERVICE RegisterProduct OF Awaresoft

It is possible to indicate that the service should be run asynchronously — that is,ehaisyst
executing an ordered collection of rules, one of which calls the service asynchrormusstt
rule will execute immediately without waiting for the service to finish. Toceug that the
service should run asynchronously, &ldWAITkeyword after the service. For example,

REQUEST SERVICE RegisterProduct OF Awaresoft NOWAIT

TheVIA keyword can be used to indicate specific channel through which the service is
requested, for example

REQUEST SERVICE RegisterProduct OF Awaresoft VIA Sockets

If the VIA keyword is not specified, the default channel of the service provider is used.

4.2.12 REPORT ERROR action

This action causes the system to stop executing rules and issue the specifieg¢ssage to the
original requestor. The syntax is:

REPORT ERROR ArithmeticOperation()

where theArithmetic Operation must be the operation producing a string (usually just a
string literal), for example,

REPORT ERROR 'Value of the attribute is not defined’

Note: the action stops execution of any rules caused by the initial request to the systesn(unl
there are process failure rules defined — see further notes). If the requesstuedsdy the user
the specified error message is displayed on the user’s screen. If the requesbdginaté from
the user interface (for example, the request originated from a scheduled pitveess)r
message is written into the log and the current process is terminated.

Note: The request that eventually causedREFPORT ERRORction could have changed a
number of objects and attributes prior to the execution dRERORT ERRORCction. All
changes to business objects and their attributes prior RERORT ERRORCction within the
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context of the request are discarded wherRIBBORT ERRORCction is triggered). See also the
“Rules and Transactions” section in the “Aware IM User Guide”.

Note: If evaluation of rules that caused execution ofREFPORT ERRORCction was initially
triggered by a process and this process had failure rules attached to it, the théngbsisiness
objects and their attributes prior to REPORT ERRORCction are not discarded. Instead process
failure rules are evaluated and the execution of the process continues — see alszdss “P
Failure Rules” section in the “Aware IM User Guide”.

4.2.13PROTECT action

This action protects a business object or its attribute from access by allibedpesers. There
are several variations of this action:

1. PROTECT Attributeldentifier () FROM Identifier () (AND
Identifier ())*

protects business object or attribute from access by users operating at tiedspemss level(s)
2. PROTECT Attributeldentifier () FROM ALL
protects business object or attribute from all users

3. PROTECT Attributeldentifier () FROM ALL EXCEPT Identifier ()
(AND Identifier ())*

protects business object or attribute from all users except those operatingpadified access
level(s)

Examples:

* |f Transaction.State="APPLIED’ Then PROTECT Transaction FROM
ALL - do not allow any changes to a transaction if it is in the Applied state

* |f Transaction.State="APPLIED’ Then PROTECT Transaction FROM
ALL EXCEPT Administrator

e |f Account.State="CLOSED’ Then PROTECT Account.Name FROM User

If an attribute of a business object is protected it is read-only on forms of this busjed. If
the entire object is protected all its attributes are read-only.

Notes:

» By default protection applies not only to changes done via the user interface, but also to
changes done by a process. It is possible to distinguish between these two situations by
specifyingSystem as access level, for example:
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If Account.STATE <>'NEW’ THEN PROTECT Account.Balance FROM ALL
EXCEPT System

In this case users will not be able to change the account balance when the statecolititesac
not new, however, it is possible to configure process rules that change the account balance.

» Protecting attributes of referred objects is not allowed, for example tba BROTECT
Transaction.Account.State FROM ALL is invalid.

* The action can only be used in rules attached to a business object to be protected. The action
may not be used in a process.

* The action specified in the format described above protects against changes toss busine
object or its attribute (“write protection”). If “read protection” is requiré@ READprefix

should be added in front of the action. For example,

I f Transaction. State=" APPLI ED Then READ PROTECT Transacti on FROM
ALL

When a business object is “read protected” the instances that match protectioomavititiot

be read from the system. If an attribute is “read protected” its value will nosib&evon any
forms and cannot be changed.

4.2.14FI ND action

This action finds particular instances of a business object(s) in the systemafdeeveral
variations of the action:

1.FIND ALL Id()

whereld() indicates the name of the business object. The action written in this form will find
all the existing instances of the specified business object. For example,

FIND ALL Account

2.FIND (I1d() | StringLiteral())

whereld()  or StringLiteral() indicate the name of the query to run. For example,

FIND 'Open accounts’

this action will run a query named ‘Open accounts’. Note that the apostrophe must only be used if
the query name contains space symbols otherwise the identifier of the query namassh be

without the apostrophe.

3.FIND Id() WHERE RuleCondition()
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where Id() indicates the name of a business object. The action written in this\olirfiat all
instances of the business object that match the specified condition. For example,

FIND Account WHERE Account.State = 'Open’

The following constructs can be optionally used afteiHIND action (written in any of the
above formats):

1.ORDER BY Attributeldentifier() (ASC | DESC)

If this construct is used after the FIND action, the instances found by the actibe wdtted by
the specified attribute in the specified ord&tributeldentifier indicates the attribute
of the business object on which the sorting will be performed AB&keyword indicates the
ascending ordeand theDESCkeyword indicates thdescendingrder. For example,

FIND ALL Account ORDER BY Account.Balance

finds all accounts sorted by their balances in the ascending ord&CHndDESCkeywords
are omitted th&SCkeyword is implied.

2.TAKE BEST IntegerLiteral()

If this construct is used after the FIND action, only the specified number of businests obj
instances which match the specified criteria, will be found by the action. Tygitiallconstruct
is used together with the ORDER BY keyword. For example,

FIND ALL Account ORDER BY Account.Balance DESC TAKE BEST 5
this action will find 5 accounts with the highest balance.
3.IN BATCHES OF IntegerLiteral()

If the action is likely to find many instances of the business object (hundreds or even thousands
their processing may take a while. In this case it is better to perform praressgistances in

smaller chunks (batches). After processing of each batch is finished the rétoks w

immediately committed to the system and stored in the database. If the batsmsizgpecified

the system will only commit the results once all the instances have been ploEessxample:

FIND Account WHERE Account.State = 'OPEN’ AND Account.Balance >
1000 ORDER BY Account.Balance IN BATCHES OF 5

Perform some actions with found objects

( The actions will be performed in batches of 5 objects)

If IN BATCHES OF keyword is omitted the default batch size of 1000 is used. See also the
“Batch Operations” section in the “Aware IM User Guide”
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4.2.15ENTER NEW action

This action is similar to thEREATEaction in that it creates a new instance of a business object.
Unlike theCREATEAction it lets the user fill in the initial values of the business object. The
action displays a form for the specified business object and waits for the user to fhvevideal
values of the attributes and submit them to the system. The syntax of the actiailosvas f

ENTER NEW Id ()

whereld() is the name of the business object to create. For example,
ENTER NEW Account

Note: if the name of the business object group is specified in the adtnane |M will first
display a list of all members of the group and when the user selects the name of thd requi
business objecAware | M will display a form for this object.

Note: It is possible to optionally indicate initial values of the attributes usingvifiéd keyword.
The syntax is the same as for @REATEaction. The form will be pre-populated with the
supplied values (this initialization though is not available for groups — see previous oote). F
example:

ENTER NEW Account W TH Account . Nane=’ John Snmith’

Note: It is possible to optionally indicate the name of the specific form of the businesttbbje
will be used when entering the object, for example:

ENTER NEW Account USING ' Form for admnistrators'

where Form for administrator s’ is the name of the form that must be configured with
theAccount object.

Note: By default the form of the object will be displayed in a pop-up window. If the process
finishes immediately after the user enters form values, you can designaiathe be displayed
in the current window or in a new tab. For example:

ENTER NEW Account AND VIEW
ENTER NEW Account AND VIEW IN TAB

4.2.16 EDI T action

This action displays a form of the existing instance of a business object to thedugeita for
the user to provide the new values of the attributes. The syntax is as follows:

EDIT Attributeldentifier()

whereAttributeldentifier () must be either the name of the business object or the name
of its reference attribute.
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For exampleEDIT Account or EDIT Account. Type

Note: It is possible to optionally indicate the name of the specific form of the businesttbbje
will be used when editing the object, for example:

EDIT Account USING 'Form for administrators’

where Form for administrator s’ is the name of the form that must be configured with
theAccount object.

4.2.17 VI EWaction

This action is very similar to tHEDIT action. The difference is that the process in which the

action has been called does not wait for the user to change the values of the object and continues
execution immediately after displaying the form. AlsoWEW action allows viewing the

specific presentation of the business object. The syntax is:

VIEW Attributeldentifier() [ USING Id() or StringLiteral() ]
[NOEDIT]

whereAttributeldentifier () must be the name of the business object.
For exampleVIEW Account

Id() or StringLiteral optionally indicate presentation or form of the business object to
be viewed, for example

View Accound USING 'Some fancy presentation’

where Some fancy presentation "is the name of the presentation that must be
configured with theAccount object.

Note: If NOEDIT keyword is specified at the end of the action the form viewed will have all its
input controls disabled, so that the user cannot change any of the values.

4.2.18 Dl SPLAY PERSPECTI VE action

This action displays the specified visual perspective on the screen.
DISPLAY PERSPECTIVE (Id() | StringLiteral())
whereld () or StringLiteral () is the name of the visual perspective to be displayed.

For example,

Copyright © 2002-2010 Awaresoft Pty Ltd Page 23 of 23



Aware IM 4.9 Rule Language Reference

DI SPLAY PERSPECTI VE ‘' My perspective’

4.2.19D SPLAY LAYQUT action

This action displays the contents of the specified tab of the main frame of theegpasiial
perspective on the screen.

DI SPLAY LAYQUT (I1d() | StringLiteral()) FROM VP (ld() |
StringLiteral ())

where the first pair of d() or St r i ngLi t er al () is the name of the tab in the main frame to be
displayed and the second pair is the name of the visual perspective.

For example,
DI SPLAY Layout ‘My tab’ FROM VP ‘M perspective’

4.2.20 DI SPLAY DOCUMENT action
This action displays the specified document on the screen. The action has two variations:

1. DI SPLAY DOCUMENT Attributeldentifier()[“USING StringLiteral ()]
[“MERGE | NTO ONE"][“AS XLS’]

The action written in this format displays the contents of the attribute of théegpdcisiness
object, provided that this attribute is of thecunent type. Whatever document is stored in the
attribute will be displayed — no document processing is performed. For example,

DISPLAY DOCUMENT Statement.StatementDocument

2. DI SPLAY DOCUMENT (1d() | StringLiteral()) [ “AS MESSAGE
J[“USING StringLiteral ()] [“MERGE | NTO ONE”]

wherel d() orStri ngLi t er al () is the name of the document template to be displayed. Before
the document template is displayed the action calculates and fills in attribuge uaed inside

tags in the template (see also the “Document Generation” section in the “Wivlisser

Guide”).

Consider the following rules:

FIND Person WHERE Person.Name='John Smith’
DISPLAY DOCUMENT AccountOpeningLetter

where AccountOpeningLetter is the name of the document template. If this tehgsdate
following line:
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Dear <<Person.Name>>,

it will be replaced with the line
Dear John Smith

when the template is displayed.

Note: If AS MESSAGElause is specified the text of the document will be displayed in a pop-up
message box. This option is only suitable for text or HTML document templates.

Note: You can specify a query IdSING clause. Aware IM will use the query as the data source
for the document. Aware IM will produce as many documents as there are instamecesirey

the query. IMERGE INTO ONEclause is not used Aware IM will display all instances on
screen (the user will have to click on an icon next to each entry to see the docurvEERGIE
INTO ONE clause is specified Aware IM will automatically merge all documentsané
document and show it to the user immediately.

Note: AS XLS clause can be used to display reports in the XLS format rather than the default
PDF format

4.2.21 PRI NT DOCUMENT action

This action is very similar to tHeISPLAY DOCUMENT ction, but instead of displaying the
document on the screen, it sends the document to the default printer. The action has two
variations:

1.PRINT DOCUMENT Attributeldentifier() [ <INTEGER> COPIES ]

The action written in this format prints the contents of the attribute of the sooifsiness
object, provided that this attribute is of thecument type. Whatever document is stored in the
attribute will be printed — no document processing is performed. For example,

PRINT DOCUMENT Statement.StatementDocument

If number of copies is specified the specified number of documents will be printed, sthenegi
copy will be printed.

Note: Files corresponding to known document types only will be printed.
Example:
PRINT DOCUMENT StaffReport 5 COPIES

2.PRINT DOCUMENT (Id() | StringLiteral())[ <INTEGER> COPIES ]
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whereld () or StringLiteral () is the name of the document template to be printed.

Before the document template is printed the action will calculate and filriibuagt values used
inside tags in the template (see also the “Document Generation” section inxtaee“¥M User
Guide”).

Consider the following rules:

FIND Person WHERE Person.Name='John Smith’
PRINT DOCUMENT AccountOpeningLetter

where AccountOpeningLetter is the name of the document template. If this tehgsdadte
following line

Dear <<Person.Name>>,
it will be replaced with the line
Dear John Smith

when the template is printed.

4.2.22 EXPORT DOCUMENT action

This action exports the specified document into a file on disk. The action has two variations

1. EXPORT DOCUMENT Attributeldentifier()TO (“FILE" or
“FOLDER’) Ari t hneti cOperation()

The action written in this format exports the contents of the attribute of theispdxitiness
object, provided that this attribute is of tbecunent orPi ct ur e type. Whatever document is
stored in the attribute will be exported — no document processing is performed. For example

EXPORT DOCUMENT Statement.StatementDocument TO FOLDER
‘c:/nydocunents’

2. EXPORT DOCUMENT (1d() | StringLiteral ())TO (“FILE" or
“FOLDER’) Ari t hneti cOperation()

wherel d() orStri ngLi t er al () is the name of the document template to be exported. Before
the document template is displayed the action will calculate and fill in agnaliiles used inside
tags in the template (see also the “Document Generation” section in the “Wvaiser

Guide”). Consider the following rules:

FIND Person WHERE Person.Name='John Smith’
EXPORT DOCUMENT AccountOpeningLetter TO FOLDER ’c:/mydocuments’
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where AccountOpeningLetter is the name of the document template. If this tehgddte
following line:

Dear <<Person.Name>>,

it will be replaced with the line
Dear John Smith

when the template is exported.

The FOLDERkeyword specified in the arithmetic operation afterft@keyword identifies the
directory in the file system where the file will be written. If the dirgctimesn’t exist it will be
created. The result of the arithmetic operation must be a string. The name &f tihat fihe
document will be written to will be the name of the original file that the documentreated

from. Note that if the file with this name already exists in the specifiedrfotdeill not be
overwritten. Instead another file with the variation of the original name (forggam
originalNameO) will be created.

If the FILE keyword is specified, then the arithmetic operation must contain the full path of the
file that the document will be exported into. If a file with the specified namadgirexists it will

be overwritten.

Note: AS XLS clause can be used to export reports in the XLS format rather than the default
PDF format

4.2.231 MPORT DOCUMENT action
This action imports the specified file on disk into the attribute of the specified ¢jecided
that the attribute is of theocument or Picture type). The format of the action is:

IMPORT DOCUMENT Attributeldentifier()FROM ArithmeticOperation()

For example,
IMPORT DOCUMENT Statement.StatementDocument FROM
'c:/mydocuments/myfile.doc’

The arithmetic operation specified after FlROMeyword identifies the directory in the file
system where the file will be taken from. The result of the arithmetic opematist be a string.

4.2.24 EXPORT action

This action exports existing instances of the specified business object into a detmited
text file (CSV file). The action has the following format:
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EXPORT Id() TO ArithmeticOperation()

whereld() is the identifier of the business object to be exported and the
ArithmeticOperation() is the expression identifying the name of the export file. If the
file doesn’t exist it will be created. The result of the arithmetic operatigt be a string. For
example:

EXPORT PersonalSavingAccount TO 'c:/mydocuments/psa.csv’

There are several options that can be used with the action:

1. IftheFOR UPDATEeyword is specified the ID attributes of the business objects will be
written into the export file. If such a file is later imported into the systengystem will
look for the objects with the specified ID’s and modify them rather than insert the new one
If the FOR UPDATEkeyword is not specified the ID attributes of the objects will not be
written into the export file and if such a file is later imported into the systch,record in
the file will create the new instance of the business object. For example:

EXPORT PersonalSavingAccount TO 'c:/mydocuments/psa.csv’ FOR

UPDATE

2. If EXCLUDE RELATIONSHIPSkeyword is specified any relationships that the exported
object has with other objects will not be written into the output file. By default all
relationships are exported. For example:

EXPORT PersonalSavingAccount TO 'c:/mydocuments/psa.csv’ EXCLUDE
RELATIONSHIPS

3. If EXCLUDE BINARYkeyword is specified any binary attributes that the exported object has
(such afictures  andDocuments ) will not be written into the output file. By default all
binary attributes are exported. For example:

EXPORT PersonalSavingAccount TO 'c:/mydocuments/psa.csv’ EXCLUDE
BINARY

See also the “Export and Import” section in the “Aware IM User Guide”.

4.2.251 MPORT action
This action imports the contents of the comma delimited text file (CSV) angs@amodifies
instances of the specified business object. The action has the following format:
IMPORT Id() (FROM | FROM XML) ArithmeticOperation()

whereld() is the identifier of the business object to be imported and the
ArithmeticOperation() is the expression identifying the name of the import file. The
result of the arithmetic operation must be a string. For example:
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IMPORT PersonalSavingAccount FROM ’'c:/mydocuments/psa.csv’

If FROM XMLclause is used the identifier indicates the XML string to import from, rather tha
the name of the import file.

The following options can be used with the action:
1.IN BATCHES OF IntegerLiteral()

If the action is likely to import many instances of the business object (hundreds or even
thousands) their processing may take a while. In this case it is better to pedoessprg in
smaller chunks (batches). After the processing of each batch finishes thearesuntsediately
committed to the system and stored in the database. If the batch size is notshectistem
will only commit the results once all instances have been processed. For example:

IMPORT PersonalSavingAccount FROM 'c:/mydocuments/psa.csv’ IN
BATCHES OF 100

2.WITH VALIDATION

If this keyword is specified any rules associated with the business object bporteidwill be
executed. If this option is omitted, the instances of the business object will be stiredystem
but any rules associated with the business object will not be executed. If anyisule some
record in the import file, this record will be ignored. For example:

IMPORT PersonalSavingAccount FROM ’'c:/mydocuments/psa.csv’ WITH
VALIDATION

Note: this option will slow down the import process considerably and is recommended when
import files are not too large. On the other hand using this option will guarantee thatliohly va
instances of the business object are stored in the system.

Note: First line of the input file must contain the description of the imported attributéss If
description contains the ID attributes, the system will look for the specifiethaest and modify
them with the supplied data, otherwise new instances will be created.

3.KEEP RESULTS

If this keyword is specified imported objects will stay in the Context and wilagable for
further processing by rules. This option is not recommended if large number of objeatg is be
imported.

4.CREATE IF NOT FOUND

If this keyword is specified the import file can be used both to update existing recdra®ate
new ones. If a record referred to in the file is not foAndre | M will create a new record.

Copyright © 2002-2010 Awaresoft Pty Ltd Page 29 of 29



Aware IM 4.9 Rule Language Reference

See also the “Export and Import” section in the “Aware IM User Guide”.

4.2.26 SET action

This action allows setting the values of several attributes of a business abjeet $tring. The
format of the action is as follows:

SET [ATTRIBUTES OF] Id () FROM ArithmeticOperation() [ USING
StringLiteral]

whereld() is the identifier of the business object the attributes of which are being set and the
ArithmeticOperation() is the expression identifying the string containing attribute names
to set and their corresponding values.

The format of the import string must be one of the following:
1. attrNamel#attrValuel#attrName2#attrValue2 etc

The string represented in this format has attribute names followed by the corregpaides.
The attribute names and values are separated by the “#” delimiter, for example

#Name#John Smith State#NEW#Balance#100.0
2. attrNamel attrValuel attrName?2 attrValue2 etc

The string represented in this format also has attribute names followed by #spooding
values. The attribute names and values are separated by the space charaetengspeer is
thus not allowed inside attribute values, for example

Name John Smith State NEW Balance 100.0 - invalid
Name John State NEW Balance 100.0 — valid

3. The string has multiple lines where each line has a single attribute name and the
corresponding value. The attribute name and value are separated either by the speteg char
or “#” delimiter, for example:

Name John
State NEW
Balance 100

Instead of the space and “#” symbols you can use “USING” expression to specify itneadeli
explicitly, for example:

SET Account FROM Name: 'John’ USING 7’

The delimiter used here is the “:” symbol.
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This action can be useful in a variety of situations, for example when processing dmgscoht
the incoming e-mails (provided that they are formatted as described above).

4.2.27 UPDATE Action

The UPDATE action invokes evaluation of rules attached to the specified business object
(provided that there are any). The format of the action is as follows:

UPDATE Attributeldentifier()

4.2.281 MPORT RELATI ONSHI PS action

This action imports the contents of the comma delimited text file (CSV) thaticsrihe
relationships of the specified business object. The action has the following format:

IMPORT RELATIONSHIPS OF Id() FROM ArithmeticOperation()

whereld() is the identifier of the business object to be imported and the
ArithmeticOperation() is the expression identifying the name of the import file. The
result of the arithmetic operation must be a string. For example,

IMPORT RELATIONSHIPS OF PersonalSavingAccount FROM
'c:/mydocuments/psa.csv’

The following option can be used with this action:
IN BATCHES OF IntegerLiteral()

If the action is likely to import many instances of the business object (hundreds or even
thousands) their processing may take a while. In this case it is better to pedoessprg in
smaller chunks (batches). After the processing of each batch finishes thearesuntsediately
committed to the system and stored in the database. If the batch size is notdsihectistem
will only commit the results once all instances have been processed.

For example:

IMPORT PersonalSavingAccount TO 'c:\mydocuments\psa.csv’ IN
BATCHES OF 100

If IN BATCHES OF keyword is omitted the default batch size of 1000 is used.

See also the “Export and Import” section in the “Aware IM User Guide”.

4.2.29D SPLAY MESSAGE action

This action displays the specified information message to the user. The syagdgliews:

Copyright © 2002-2010 Awaresoft Pty Ltd Page 31 of 31



Aware IM 4.9 Rule Language Reference

DISPLAY MESSAGE [ASYNCH [DELAY INTEGER|CLOSABLE]]
ArithmeticOperation()

whereArithmeticOperation is an operation that produces a string (usually just a string
literal). For example,

DISPLAY MESSAGE 'ltems have been created’

4.2.30D SPLAY QUESTI ON action

This action displays a question to the user and waits for the reply. The stringespiedifie
action identifying a question is displayed together withvtee, No andCancel buttons. The
syntax of the action is as follows:

DISPLAY QUESTION ArithmeticOperation()

whereArithmeticOperation is the operation that produces a string (usually just a string
literal). For example,

DISPLAY QUESTION 'Do you want to print out a receipt?’

The reply of the user can be checked using the Reply attribute of the predefined object
Question , for example:

If Questi on.Reply = 'Yes' Then ...

4.2.31 D SPLAY URL action

This action goes to the specified URL. The syntax is as follows:

DI SPLAY URL ArithmeticOperation() [ “INNEW | “INMAN | “FULL
SCREEN' ]

whereAri t hnet i cQper ati on is an operation that produces a string (usually just a string
literal). For example,

DI SPLAY URL ' http://ww. awarei m com
“IN NEW WINDOW?”, “IN MAIN WINDOW?”, “IN CURRENT TAB”, “NEW TAB” and

“FULL SCREEN” options allow to display the URL in a new window, in the main window, in
the current tab, in the new tab, or in the same window full screen respectively.
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4.2.32 Pl CK FROMaction

This action is similar to thEIND action in that it finds particular instances of a business object,
but unlike theFIND action, it displays the instances found on the screen and waits for the user to
pick a particular instance. The syntax of the action is almost exactly theasaha of th&IND

action except that tHeICK FROM keyword is used instead BfND. For example,

PICK FROM Account WHERE Account.State = 'OPEN’ ORDER BY
Account.Balance

Note:

1. IN BATCHES OF keyword that can be used in tREND action is not applicable to the
PICK FROM action.

2. By default the action will display a screen that allows selecting only ond.dbjaaltiple
selection is required use tRéCK ONE OR MORE FROMkeyword instead oPICK
FROMfor example

PICK ONE OR MORE FROM Account WHERE Account.State = 'OPEN’ ORDER
BY Account.Balance

3. By default if a query finds just one instance of the object this instance will beydida
the screen and the user will have to select it as usual. If you do not want the action to prompt
for the single found instance, but use this instance straight away@@ONFIRMATION
FOR ONEkeyword at the end of the action. For example,

PICK FROM Account WHERE Account.State = 'OPEN’ ORDER BY
Account.Balance NO CONFIRMATION FOR ONE

4.2.33 Dl SPLAY action

This action is very similar to tHreICK FROM action in that it displays the instances of the
business object found by the action, however it does not expect the user to pick any particular
instance. The syntax of the action is exactly the same as thatRIGKeFROM action except

that theDISPLAY keyword is used instead BfCK FROM. For example,

DISPLAY Account WHERE Account.State = 'OPEN’ ORDER BY
Account.Balance

4.2.34PRI NT FORMaction

This action prints the specified form of the specified business object on the di@ees. Note
that unlike thd®RINT DOCUMENRction that prints the document on the serverPRENT
FORMaction prints the form on thetients’smachine inside a browser. For example,

PRINT FORM Main OF Account
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This action prints the form with the name “Main” of thecount object.

4.2.35 EXEC_SP action

This action allows execution of a database stored procedure.

The syntax is:
"EXEC_SP" SPName
[ "OF" DatabaseEnvironment ]

"WITH" ParamName "=" ArithmeticExpression ( ) "INOUT")|"OUT" ]
(

ParamName "=" ArithmeticExpression ()[ "INOUT")|"OUT" ]
)*

"RETURN" ObjectName

» SPNameis the name of the stored procedure to execute (must be enclosed in apostrophe)

» DatabaseEnvironment if present indicates the name of the database environment
where the stored procedure is defined (see objects persisted in external datathese
User Guide). If not present the native Aware IM database is used.

* ParamNameis the name of the parameter of the stored procedure (if stored procedure
requires a parameter. A parameter can be “IN”, “OUT” or “INOUT". If patemiype is
omitted “IN” is assumed

* ArithmeticExpression an Aware IM expression to initialize input parameters with.
If the parameter is of OUT or INOUT type this expression must be the name of an
attribute of a business object

* ObjectName if the stored procedure returns a result set (the result of the SQL SELECT
statement) Aware IM can convert each record to the instance of the specifig¢dAujec
object that is persisted in the database table of the SELECT statement miistdae de
The resulting object instances are either placed in the Context if the EXE&i@Fa
used in rules or returned by a query if the action is used in a rule form of the query

Examples:

EXEC SP ‘procAlertGetAll’ RETURN Al ert

This stored procedure does not require any parameters. It “selects” akabedsrin the native
database, that Aware IM will automatically convert to instances of the @dgrtt and put in the
context or make available for a query

EXEC SP ‘procAlertGet’ WTH ‘@l erl D =1 RETURN Al ert
This stored procedure returns alert record with id=1

EXEC SP ‘procAlertCGet’ WTH ‘@l erl D =SPParam Al ertld RETURN
Al ert
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This stored procedure returns alert record with id taken frorAldrdd  attribute of the
SPParam object

EXEC SP ‘procAlertGetQut’ WTH

‘@l erl D =SPParam Al ertld,’ @l ertName’ =SPPar am Al ert Name OUT
This stored procedure returns alert record with id taken frorAlteet | d attribute of the
SPPar amobject. The name of the alert is then written intoAher t Nane attribute.

EXEC SP ‘procl’ OF SQ.Server WTH * @aranil’ =1, @aran?’ =2 RETURN
Sonme(hj ect

This stored procedure returns the specified records froetamal databadsdentified by the
nameSQLSer ver .

4.3 Process call action

This type of actions makes it possible to run a process. The syntax of the actionydstsitice
name of the process to run. For example,

If Policy.State = 'Open' Then Cal cul atePrem um

In this ruleCal cul at ePr em umis the name of the process to rtRUN PROCESS keyword
can be optionally specified as well, for examiplédN PROCESS Cal cul at ePrem um

If a process requires process input then the instances of the business objectdireptkse
process input will be automatically taken from the current Context when the aatixecised
(see also the “Context of Rule Execution” section in the “Aware IM User Guillés)also
possible to explicitly indicate this input using the following syntax:

USING (Attributeldentifier())+

For example,
If Policy.State = 'Open’ Then CalculatePremium USING Policy

The process input must be used explicitly in the action if it represents a refateibute. For
example,

If Customer.CurrentPolicy.State = 'Open’ Then CalculatePremium
USING Customer.CurrentPolicy

It is possible to indicate that the process should be run asynchronously — that is, hassyste
executing an ordered collection of rules, one of which calls the process asynchronougyt the
rule will execute immediately without waiting for the process to finish. To aeithat the
process should run asynchronously, BioWAITkeyword after the process name. For example,

CalculatePremium NOWAIT
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5 Special usage of rules

There are several places in the software where the special format of teepnassions is used.

5.1 Rule tables

Inside rule tables some rule expressions can be represented in the simplifegd Thiscan

happen only if an attribute identifier is specified in the header of the rule tablencotunaw.

For example, iAccount.Balance  attribute is in the header of the table column and the value
of the cell is 1000, the value is the short form of the following expression:

Account.Balance = 1000.

The following expressions can be shortened in cells of a rule table:

5.1.1 Relational expression

Compared to the full form of the relational expression (see section 3.2) the shortanad ver
used in rule tables has attribute identifier omitted from the expression. Also whisrused it is
also omitted from the expression. Examples of shortened relational expressidms and t
corresponding full versions follow (these assume that the header of the rule table isolum
Account.Balance ):

1.1000

the corresponding expression in the full form is
Account.Balance = 1000

2.<1000

the corresponding expression in the full form is
Account.Balance < 1000

3.>= Transaction.Amount — 500

the corresponding expression in the full form is

Account . Bal ance >= Transacti on. Anbunt — 500
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5.1.2 String Expression

The short form of th&tring Expression (see section 3.3) has attribute identifier omitted
from the expression. The examples, which assumé\tunt.Name is the header of the
column, follow:

1.CONTAINS 'ith’

The corresponding expression in the full form is
Account.Name CONTAINS ’ith’
2.STARTSWITH 'John’

The corresponding expression in the full form is

Account.Name STARTSWITH 'John’

5.1.3 List Expression

The short form of the List Expression (see section 3.5) has the attribute idemifiesd from
the expression. Also OR is used instead of comma to separate members of the disanijles,
which assume thaccount.State is the header of the column, follow:

1’OPEN’ OR 'CLOSED’

the corresponding expression in the full form is:
Account.State IN 'OPEN’, 'CLOSED’

2’0OPEN’ OR 'CLOSED’ OR 'SUSPENDED’
the corresponding expression in the full form is

Account.State IN 'OPEN’, 'CLOSED’, 'SUSPENDED’

5.1.4 Range Expression

The short form of th®ange Expression  (see section 3.6) has the attribute identifier omitted
from the expression. Also AND is always used to separate boundaries of the rangés atser

an alternative form, which has two boundaries separated by “-“ sign. The examplés, whic
assume thaAccount.Balance is the header of the column, follow:

1.BETWEEN 1000 AND 5000

The corresponding expression in the full form is:
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Account.Balance BETWEEN 1000 AND 5000
2.1000-5000
the corresponding expression in the full form is:

Account.Balance BETWEEN 1000 AND 5000

5.1.5 WAS CHANCED expression

The short form of th®VAS CHANGEBxpression (see section 3.7) has the attribute identifier
omitted from the expression. The examples, which assumAdhatint.State is the header
of the column, follow:

1.WAS CHANGED

The corresponding expression in the full form is:
Account.State WAS CHANGED

2.WAS CHANGED TO 'CLOSED’

The corresponding expression in the full form is:

Account.State WAS CHANGED TO 'CLOSED’

5.1.6 |I'S UNDEFI NED expression

The short form of thé&S UNDEFINED expression (see section 3.8) has the attribute identifier
omitted from the expression. The Examples, which assum@dsiatint.Name is the header
of the column, follow:

1.1S UNDEFINED

The corresponding expression in the full form is:
Account.Name IS UNDEFINED

2.1S DEFINED

The corresponding expression in the full form is:

Account.Name IS DEFINED
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5.1.7 Assignment action
The short form of the assignment action (see section 4.1.1) has the attribute rdentifed

from the action. The examples, which assumeAlabunt.Balance is the header of the
column, follow:

1.1000

the corresponding action in the full form is:

Account.Balance = 1000

2.Transaction.Amount*100

The corresponding action in the full form is:

Account.Balance = Transaction.Amount * 100

5.1.8 Incremental action
The short form of the incremental action (see section 4.1.2) has the attributeadentifted

from the action. “+” and “-* signs can also be used to indicate wheth&X@iREASEor
REDUCHBperation is used. The examples, which assumé\titaiunt.Balance  is the header
of the column, follow:

1.INCREASE BY 1000

The corresponding action in the full form is:

INCREASEAccount.Balance BY 1000

2.+1000

the corresponding action in the full form is:

INCREASEAccount.Balance BY 1000

3.-20%

the corresponding action in the full form is:

REDUCHccount.Balance BY 20%
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5.2 Usage of rules inside tags

Rule expressions can be used inside special tags in documents. The start of tthentigdsby
the symbol “<<” and the end of the tag — by the symbol “>>". The following expressions can be
used inside tags:

1. Arithmetic Operations (see section 3.1)
2. Conditional expressions
3. Special expressions identifying boundaries of document sections (MS Word documegnts only

5.2.1 Arithmetic Operations

Any Arithmetic Operation can be used inside a tag, for example:
<<Account.Balance>> or <<Account.Balance + 1000>>.

Arithmetic Operation inside a tag can be optionally followed by #m@matting

Expression , which indicates how the value of the tag will be presented to the user when the
tag contents is calculated at run time. Hoematting Expression is separated from the
Arithmetic Operation by comma. If no formatting expression is specified the value will
be formatted according to its default format, which is obtained from the configurea{atesn
information of the attribute(s) participating in tAathmetic Operation inside the tag.

There are three types of the formatting expression:

1. The Date/Time format
2. The Number format
3. The Duration format.

See the “Aware IM User Guide” for the description of these formats.
The examples of rule expressions using formatting expressions inside tags foll

1.<<Account.Balance, 00000>>
2.<<Account.OpeningDate, dd/MM/yyyy>>
3.<<ActivityRecord.TimeSpent, WWw DDd HH:mm>>

5.2.2 Conditional Expressions

It is possible to indicate that attribute values or static text should be included innaedc
conditionally. This can be done using conditional expression. The format of this expression is
that of any rule that uses condition, except that this expression must use speciaiadied
“SHOW For example,

1.<<IF Account.Balance > 1000 Then SHOW Account.Holder.Name>>
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2.<<|IF Account.Balance > 1000 Then SHOW 'Account balance is
greater than 1000’

5.2.3 Expressions marking section boundaries

It is possible to conditionally include entire sections of a document template indhe fi

document. To do this you need to specify the condition of inclusion, mark the start of the section
to be included in the document and mark the end of the section in the document. Condition is
specified using the conditional expression with the special acsblOW SECTION_START

This also marks the start of the section. To mark the end of the section include, thedolémyvi
<<SECTION_END>>. For example,

<<IF Account.Balance > 1000 THEN SHOW SECTION_START>>
The text of the section follows ...

<<SECTI ON_END>

The rest of the text follows

Note: conditional inclusion of document sections is only available for MS Word document
templates. MS Word document templates also support inclusion of sub-documents.

5.3 Report Designer

When rule expressions are used inside tags in the Report Designer the followitogalddit
construct can be used:

{ 1d ()}

wherel d() indicates the name of the report parameter. Before the report using some
parameter(s) is executed the user is asked to provide the specific values pdithe re
parameter(s). During the report calculation report parameters are tepiitealues provided
by the user. For example:

<<{ REPORT_NANE} >>

Note: the report parameter expression can only be used inside the Report Designer.

5.4 Queries

In Aware IM queries can be defined using the Rule Language. The only Rule Language construct
that can be used when constructing queries iEltiND action (see section 4.2.13).

The action can use “?” symbol to indicate that the value of the attribute used in thehguidy s
be prompted to the user when the query is executed. For example,
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FIND Account WHERE Account.Balance > ?Balance

When such a query is executed, the user is asked to enter the specific value of the account
balance. The “Balance” string after the question mark indicates the name of thue thratvill

be displayed to the user. See also the “Configuring Queries” section in the “Advaiset
Guide”.

6 Notes on rule execution

6.1 Type conversions

When performing arithmetic calculations with attribute values and numeric nte%teare | M
automatically performs the necessary type conversions if arguments afereindifypes. The
following conversion rules apply:

» Addition of two strings causes the strings to be concatenated, for exdotipie+ '’

+ ’Smith’ producesJohn Smith’

» Addition of a string and a number produces a string, for exaidplaber’ +

Account.Balance  producesNumber1000’ if the value ofAccount.Balance  is 1000

» Ifavalue is undefined it is omitted from calculations, for example if the value of
Account.Balance  is 1000 and the value @fansaction.Amount is undefined, the value
of Account.Balance — Transacti on. Anount will be 1000.

« Strings may not participate in any arithmetic calculations other than addition.

» References may not participate in arithmetic operations.

* A number added (subtracted) to (from) a date produces the date which is “value” degys grea
or less than the original date, where “value” is the value of the number. For example,
Account.OpeningDate + 7 produces a date that is a week after the account opening date.
* A number added (subtracted) to (from) a timestamp produces the timestamp whid¢he’s “va
hours greater or less than the original timestamp, where “value” is the valuenafither. For
example, Transaction.Timestamp — 3 produces the timestamp that is 3 hours before
the transaction timestamp.

» Duration added or subtracted from a date produces date.

* No other arithmetic operations with date/timestamp are allowed.

Note: no arithmetic operations with date/timestamp may be used insiéé Nizaction.

e Duration added to or subtracted from another Duration produces Duration

» Attributes of the Yes/No type may not participate in arithmetic calculations

» Attributes of theDocunent type may not participate in arithmetic calculations, although it is
possible to assign a value to the attribute ofdheunent type. For example,

Statenent. Doc = ' Statenent Tenpl at e’ — assigns the specified template to the
attribute of the business object. This will also resolve contents of tags if thiatemas them.
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Another exampleStatement.Doc = OtherObject.Doc — assigns the document of
Statement business object to be the exact copy of the document sto@gtienObject

6.2 Comparison

The following rules apply when comparing values inRiedational Expression

All attribute types can be compared for equality or non-equality (even refergoroesiled that
the types on both sides are compatible. If the types are the same on both sides, tvaysre al
compatible. If they are different, the following rules apply:

» If strings are compared with numbers, numbers are converted to strings, for exaenple, t
following will only be true if the value cAccount.Name is ‘2000’: Account.Name =
1000

» If avalue of an attribute is undefined it is considered to be 0 for comparison purposes.

Only numbers, dates and durations can be compared using other operators (‘<”, “>", “<¥”, “>=

6.3 References

It is possible to use references and reference lists inside rule conditionsigndeiesence and
reference lists in actions. For example, the following rule:

If Customer.Policies.Cartype="Wagon’ Then
Customer.Policies.Premium=100

will check every policy in the list of policies of a customer and if a car type of tiey ol
wagon will set the premium of such policy to 100.

The following rule:
If Policy.CarType="Wagon’ Then Customer.CurrentPolicy=Policy
will set the policy, the car type of which is “wagon”, as the policy of the customer.

If multiple references are used in a rule condition the corresponding action wijdezed if the
condition holds for ANY value of the reference in the reference list. For example,

I f Customer. Policies. Car Type="Wagon' Then ...

The action in this rule will be executed if there is Boy i cy that theCust oner owns that has
the Wagon car type.
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