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Introduction to Corticon Rule Language

Graphical modeling languages and tools (UML, ER, ORM, for example) are not sufficiently precise for
specifications. Additional constraints on the objects in the model must also be defined. While natural languages
are easily used by individuals without a programming background, they are often ambiguous. On the other
hand, formal programming languages are precise, but not easily used by business analysts and other
non-programmers.

The Corticon Rule Language has been developed to resolve this dilemma. Based on the Object Constraint
Language (OCL, an extension of the Universal Modeling Language specification 1.1), the Corticon Rule
Language (CRL) is designed to enable non-programmers to express rules clearly and precisely without the
use of procedural programming languages. More information on OCL may be found at www.uml.org.

Note: A preferred user language might use different separator symbols than those documented for decimal
values, list ranges, and dates.

For details, see the following topics:

* Rule structure

* Basic data types

* Truth values

* Collection operators
* Language operators

* Vocabulary used in this Language Guide

Progress Corticon: Rule Language: Version 6.2
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Chapter 1: Introduction to Corticon Rule Language

Rule structure

In traditional programming languages (or logic systems), most rules are expressed via IF/THEN structures.
The IF clause contains a conditional expression and the THEN clause contains actions the rule should perform
if all conditions have been met. This IF/THEN structure is expressed as Conditions and Actions in the Rulesheet
user interface of Corticon Studio. For more information on building and organizing rules in Corticon Studio, see
the Corticon Studio Tutorial: Basic Rule Modeling.

Basic data types

The proper expression and execution of rules in Corticon rules is dependent on the type of data involved. Each
attribute in the Corticon Vocabulary has a data type, meaning that it has restrictions on the type of data it can
contain. Corticon standard data types are as follows:

Data Type Description
String Any combination of alphanumeric characters, of any length,
Integer A whole number, including zero and negative numbers, to the maximum values

for a 64-bit long signed integer (-9,223,372,036,854,775,808 to
9,223,372,036,854,775,807)

Decimal A number containing a decimal point, including zero and negative numbers to the
limits of double precision (see IEEE_754 for details.)

Boolean Values are true and f al se. T and F can also be used.

DateTime Values must be entered for both date and time.
Date A value with only date information. No Time information is allowed.
Time Value with only time information. No Date information is allowed.

In this guide, the data types Integer and Decimal are often referred to by the generic term <Nunber >. Wherever
<Nunber > is used, either Integer or Decimal data types may be used.

Syntax such as <Dat eTi ne> indicates that data must conform to the data type shown in angle brackets (<. . >).
For this example, you might enter 9/ 13/ 2013 2: 00: 00 PM EST. Do not type the angle brackets themselves.

See Formats for Date Time and DateTime properties on page 225 for further details on formatting DateTime,
Date, and Time information.
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Truth values

Truth values

This guide uses the notation <Expr essi on> to refer to some combination of terms from the Vocabulary that
resolves or evaluates to a single “truth value”. A truth value is the Boolean value (t r ue or f al se) assigned
to an expression upon evaluation by the rule engine. For example, the expression Pat i ent . nane=' John’
has a truth value of t r ue whenever the patient's name is John. If it is not John, then the truth value of this
expression is f al se.

Collection operators

Many of the operators provided in the Corticon Rule Language deal exclusively with collections of entities.
When using collection operators, the expression must use aliases to represent the collection(s) operated on
by the collection operator(s). A complete discussion of aliases is included in the Rule Modeling Guide. Reminders
are included throughout this manual wherever collection operators are referenced.

Language operators

The Corticon Rule Language operators can be grouped into various classifications as shown in Categories of
rule operators. Each operator is subsequently described in detail in the Rule operator details and examples
section of this document. That section includes a detailed description of the operator, its syntax, usage
restrictions, and an example in a Corticon Rulesheet and Ruletest.

Progress Corticon: Rule Language: Version 6.2 11



Chapter 1: Introduction to Corticon Rule Language

Vocabulary used in this Language Guide

This guide uses a generic Vocabulary in all its examples. The Vocabulary contains four entities, each of which
contains the same attribute names and types. Attribute names reflect their data types. For example, i nt eger 1
has a data type of Integer. This generic Vocabulary provides sufficient flexibility to create examples using all
operators and functions in the Corticon Rule Language. Enti t y1 is shown expanded in the following figure:

Figure 1: Vocabulary used in Corticon Language Guide examples

Gl RuleVocabulary 2 i ~ = O
4 (21 RLG

4 =] Entity 1
m=| hooleanl
==| hoolean?
= dateOnlyl
= dateOnly2
=] dateTimel
=] dateTime?
=] decimall
==| decimal2
=] integerl
= integer2
=] stringl
=] ciring2
=] timeOnhyl
= timeOnly2

. 3 entity_2 (Entity_2)

- =] Entity_2

- & Entity_3

- =] Entity_4

12
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How to access rule operators

The Studio tools for accessing operators provide icons with decorations, and tooltips.

Icons

Rule Operators are assigned icons which provide the user with information about their usage. The following
table describes these icons:

Icon Where Found Purpose Examples

= General, Literals category | indicates special values or | null, true, other
ﬁ constants

% General, Functions indicates system values |now, today
ﬁ category that are automatically

retrieved upon rule

execution.

Operators, Boolean this special “unary” not
category operator icon is used only
with not

. Operators, all categories |indicates the operator day, round, contains
ﬁ uses a period “." to attach

to its operand. Most

operators with this icon

typically fell into the

previous “function”

category.
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Chapter 2: How to access rule operators

Icon

Where Found

Purpose

Examples

%

Operators, all categories

indicates the operator is
used between two
operands. Most operators
with this icon typically fell
into the previous
“comparison” category.

equals, multiply

Operators, Collection &
Sequence categories

indicates the operator is
used with collections or
sequences. Also indicates
an alias must be used to
represent the collection
operated on.

sum, size

Extended Operators

indicates the operator has
been added to the
Vocabulary using the
extension framework
described in Corticon
Extensions Guide.

Tool tips

In Corticon Studio, moving the mouse over a Vocabulary operator and pausing, or hovering for a moment,
causes a dynamic tool tip text box to display. This tool tip contains information about operator syntax, return
data type, and description, all of which are supplied in more detail in this set of topics. For questions not
answered by the tool tip, refer to the detailed operator descriptions in this publication. The following figure

shows a typical tool tip for the date operator .

Figure 2: Typical Rule Ope

rator Tool Tip

<>¢ mont sBebween | compareDateTime )

“% days ween(compareDateTlme)

Syntax:
<DateTime =, monthsBetweean(
compareDateTime: <DateTime = )

Returns:
<Integer=

Descripkion:
Returns the <Integer = number of months

than this <DateTime =,

<DateTime > and compareDateTime, This Function
returns a positive number if compareDateTime is laker

between this

nmont hsBet ween:

14
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Usage restrictions

The following illustrations show the general usage restrictions for the various types of Vocabulary terms
depending on where they are used in a Rulesheet. This table indicates, for example, that entities (terms from
the Vocabulary) may be used in any section of the Rulesheet. Rule Operators, however, are restricted to only
three sections.

Progress Corticon: Rule Language: Version 6.2
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Chapter 3: Usage restrictions

Note: Some operators have specific restrictions that vary from this general table — see each operator's usage
restrictions for details of these exceptions.

Figure 3: Vocabulary usage restrictions in Rulesheet sections

Rulesheet section i Condition | Ceondition | Actions | Action Rule
Scope | Filter Rows
Rows Cells Statements

Mame

Rulesheet Section # o

e 66 0 o6 O
Literals 1 ] ¥ ¥ ]
Functions ¥ ¥ ¥ ¥ ¥ ¥
Operators ¥ 1 ¥
2 @ @ @ @ @
S ems M| M ¥ ¥ M| M ¥

Figure 4: Sections of Rulesheet that correlate with usage restrictions

% SectionsOfRulesheet.ers X
Scope Conditions 1] 1 2
a
O 4
) :
d
=
Filters | Actions 4| [
1 ﬂ Post Message(s)
2 A
I 2 ) O L6
4 C
5 ;I Overrides
=] Rule Statements 3 lRl_le Messages Pruhlems|
Ref ID Post Alias Text
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Rule operators

Rule operators are a structured listing of the verbs that you can apply to the nouns in the Vocabulary. Corticon
Studio presents its rule operators in logical groups.

Progress Corticon: Rule Language: Version 6.2
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Chapter 4: Rule operators

Rule Operators are classified based on the data type(s) of the terms to which the operator may be applied
(known as the “operand”).

Figure 5: Rule Operator categories

When you open an operator group and hover over an operator, a help window shows its syntax, and details
about that operator:

@ Rule Operators &3 = O

w [ Attribute Operators
= Boolean
[= Date
= DateTime
= Decimal
= Integer
[= String
&> Time Syntax:
v [= Entity/Assodtoday
= Collectio|Returns:
(= Entity |< DateTime>

= Se uenceDescriptiDn:
. Returns the current systern date when the rule is executed. This date value is assigned the first
v [= General time 'today’ is used in a decision service, then remains constant until the decision service

v [= Function|finishes execution, regardless of how many additional times it is used. This means that every
“% now |[rulein a decision service using 'today’ will use the same value of date. The time portion
Qiii today defaults to 12:00:00 AM,

(= Literals

For details, see the following topics:

* Attribute operators
* Entity and Association operators

* General terms

Attribute operators

The Corticon Rule Language supports attribute operators categorized as Boolean, DateTime, Date, Time,
Decimal, Integer, and String.

Boolean

Corticon's Boolean attribute operators are as follows:

Name and Syntax Returns Description

Equals (used as a comparison)

18 Progress Corticon: Rule Language: Version 6.2



Attribute operators

Name and Syntax Returns Description

<Expr essi onl> = <Expr essi on2> Boolean Returns a value of true if <Expr essi onl1> has
the same value as <Expr essi on2>.

Equals (used as an assignment)

<Bool eanl> = <Expr essi onl> Boolean Assigns the truth value of <Expr essi onl>to
<Bool eanl>

Not Equal To

<Expr essi onl> <> <Expr essi on2> Boolean Returns a value of true if <Expr essi on1> does
not have the same truth value as <Expr essi on2>

Or

<Expr essi onl>or <Expr essi on2>or ... |Boolean Returns a value of true if either <Expr essi onl>
or <Expr essi on2> evaluates to true. This
operator can be used only in Actions and
Preconditions/Filters.

And

<<Bool eanl> and <Bool ean2> Boolean Returns a value of true if both <<Bool ean1> and
<Bool ean?2 are true. This operator can be used
only in Actions and Preconditions/Filters.

Not

not <Expr essi on> Boolean Returns the negation of the truth value of
<Expr essi on>

Note: See also related information in the topics Precedence of rule operators on page 221 and Standard
Boolean constructions on page 209..

Date

Corticon's Date attribute operators are as follows:

Name and Syntax Returns Description

Equals (used as a comparison)

<Dat e1> = <Dat e2> Boolean Returns a value of true if <Dat e1> is the same as
<Dat e2>.

Equals (used as an assignment)

<Dat el> = <Dat e2> DateTime Assigns the value of <Dat e2> to <Dat e1>

Progress Corticon: Rule Language: Version 6.2 19



Chapter 4: Rule operators

Name and Syntax Returns Description
Not Equal To
<Dat e1> <> <Dat €2> Boolean Returns a value of true if <Dat e1> does not equal
<Dat e2>
Less than
<Dat el> < <Dat €2> Boolean Returns a value of true if <Dat e1> is less than
<Dat e2>

Greater than

<Dat el> > <Dat €2> Boolean Returns a value of true if <Dat el1> is greater than
or equal to <Dat e2>

Less than or Equal to

<Dat e1> <= <Dat e2> Boolean Returns a value of true if <Dat e1> is less than or
equal to <Dat e2>

Greater than or Equal to

<Dat el> >= <Dat e2> Boolean Returns a value of true if <Dat el1> is greater than
or equal to <Dat e2>

In (Range)

attribut eReferencein]| Boolean Returns avalue of trueifat t ri but eRef er ence

| (rangeExpression)| ] is in the range of Date values from . t 0, and
where opening and closing parentheses (
) indicate exclusion of that limit and square
brackets [ ] indicate inclusion of that limit.

In (List)

attribut eReferencein Boolean Returns avalue of true ifat t ri but eRef er ence

{l'i st Expressi on} is in the comma-delimited list of literal values,
defined enumeration values, or - if in use -
enumeration labels.

Year

<Dat e>.year Integer Returns the century/year portion of <Dat e> as a
four digit Integer

Month

<Dat e>.month Integer Returns the month in <Dat e> as an Integer
between 1 and 12

Day

20 Progress Corticon: Rule Language: Version 6.2



Attribute operators

Name and Syntax Returns Description

<Dat e>.day Integer Returns the day portion of <Dat e> as an Integer
between 1 and 31

Add years

<Dat e>.addYears(<I nt eger >) Date Adds the number of years in <I nt eger > to the
number of years in <Dat e>

Add months

<Dat e>.addMonth(<I nt eger >) Date Adds the number of months in <I nt eger > to the
number of months in <DateTime>

Add days

<Dat e>.addDays(<I nt eger >) Date Adds the number of days in <I nt eger > to the

number of days in <Dat e>

Years between

<Dat el>.yearsBetween(<Dat e2>) Integer Returns the Integer number of years between
<Dat e1l> and <Dat e2>. This function returns a
positive number if <Dat e2> is later than <Dat e1>.

Months between

<Dat el>.monthsBetween(<Dat e2>) Integer Returns the Integer number of months between
<Dat el> and <Dat e2>. If the month and year
portions of <Datel> and <Dat e2> are the same,
the result is zero. This function returns a positive
number if <Dat e2> is later than <Dat e1>.

Days between

<Dat el>.daysBetween(<Dat e2>) Integer Returns the Integer number of days between
<Dat e1> and <Dat e2>. If the two dates differ by
less than a full 24-hour period, the value is zero.
This function returns a positive number if <Dat e2>
is later than <Dat e1>.

Day of Week

<Dat e>.dayOfWeek Integer Returns an Integer corresponding to day of the
week, with Sunday equal to 1, in <Dat e>.

Week of Year

<Dat e>.weekOfYear Integer Returns an Integer from 1 to 52, equal to the week
number within the year in <Dat e>

Day of Year
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<Dat e>.dayOfYear Integer Returns an Integer from 1 to 366, equal to the day
number within the year in <Dat e>

Week of Month

<Dat e>.weekOfMonth Integer Returns an Integer from 1 to 6, equal to the week
number within the month in <Dat eTi me> or
<Dat e>. A week begins on Sunday and ends on

Saturday.

To String

<Dat e>.toString String Converts DateTime to a String with date and time
information

To DateTime

<Dat e>.toDateTime DateTime Returns a DateTime where the date portion is

equal to the value of <Dat e> and the time portion
is equal to 00:00:00 in the system’s local timezone

To DateTime with Timezone Offset

<Dat e>.toDateTime (<st ri ng>) DateTime Returns a DateTime where the date portion is
equal to the value of <Dat e> and the time portion
is equal to 00:00:00 in the timezone specified by
the value of <string>

getMilliseconds

<Date>.getM || iseconds Integer Returns the internal date/time, namely the number
of milliseconds that have transpired since the
epoch 1/1/1970 00:00:00 GMT.

nextDay
<Dat e>. next Day Date Returns the Date that represents the date that
follows this Date instance.
DateTime

Note: A DateTime data type must contain both date information and time information. Applying a DateTime
operator to a DateTime attribute should always produce a result. Be sure to use the data type that suits your
needs.

Corticon's DateTime attribute operators are as follows:
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Equals (used as a comparison)

<Dat eTi nel> = <Dat eTi me2> Boolean Returns a value of true if <Dat eTi nel> is the
same as <Dat eTi me2>, including both the Date
and the Time portions

Equals (used as an assignment)

<Dat eTi nel> = <Dat eTi ne2> DateTime Assigns the value of <Dat eTi ne2> to
<Dat eTi nel1>
Not Equal To
<Dat eTi nel> <> <Dat eTi ne2> Boolean Returns a value of true if <Dat eTi ne1> does not

equal <Dat eTi ne2>

Less than

<Dat eTi nel> < <Dat eTi ne2> Boolean Returns a value of true if <Dat e1> is less than
<Dat e2>

Greater than

<Dat eTi nel> > <Dat eTi ne2> Boolean Returns a value of true if <Dat e Ti nel> is greater

than or equal to <Dat eTi ne2>

Less than or Equal to

<Dat eTi nel> <= <Dat eTi ne2> Boolean Returns a value of true if <Dat eTi mel> is less
than or equal to <Dat eTi ne2>

Greater than or Equal to

<Dat eTi nel> >= <Dat eTi ne2> Boolean Returns a value of true if <Dat e Ti nel> is greater
than or equal to <Dat eTi ne2>

In (Range)

attribut eReferencein] Boolean Returns a value of trueifat t ri but eRef er ence

| (rangeExpression)| ] is in the range of DateTime valuesfrom . t 0, and
where opening and closing parentheses (
) indicate exclusion of that limit and square
brackets [ ] indicate inclusion of that limit.

In (List)

attribut eReferencein Boolean Returns avalue of true ifat t ri but eRef er ence

{l'i st Expressi on} is in the comma-delimited list of literal values,

defined enumeration values, or - if in use -
enumeration labels.
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Year

<Dat eTi ne>.year Integer Returns the century/year portion of <Dat eTi ne>
as a four digit Integer

Month

<Dat eTi me>.month Integer Returns the month in <Dat eTi nme> as an Integer
between 1 and 12

Day

<Dat eTi ne>.day Integer Returns the day portion of <Dat eTi ne> as an
Integer between 1 and 31

Hour

<Dat eTi me>.hour Integer Returns the hour portion of <Dat eTi me>. The
returned value is based on a 24-hour clock.

Minute

<Dat eTi ne>.min Integer Returns the minute portion of <Dat eTi me> as an
Integer between 0 and 59

Second

<Dat eTi ne>.sec Integer Returns the seconds portion of <Dat eTi ne> as
an Integer between 0 and 59

Add years

<Dat eTi ne>.addYears (<I nt eger >) Date Adds the number of years in <I nt eger > to the
number of years in <Dat eTi me>

Add months

<Dat eTi ne>.addMonths (<I nt eger >) Date Adds the number of months in <I nt eger > to the
number of months in <DateTime>

Add days

<Dat eTi ne>.addDays (<I nt eger >) Date Adds the number of days in <I nt eger > to the
number of days in <Dat eTi ne>

Add hours

<Dat eTi ne>.addHours (<I nt eger >) Date Adds the number of hours in <I nt eger > to the
number of hours in the Time portion of
<Dat eTi ne>
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Add minutes
<Dat eTi ne>.addMinutes (<I nt eger >) Date Adds the number of minutes in <I nt eger > to the
number of minutes in the Time portion of
<Dat eTi ne>

Add seconds

<Dat eTi ne>.addSeconds (<I nt eger >) [Date Adds the number of seconds in <I nt eger > to the
number of seconds in the Time portion of
<Dat eTi ne>

Years between

<Dat eTi nel>.yearsBetween Integer Returns the Integer number of years between

(<Dat eTi me2>) <Dat eTi nel>and <Dat e2>.This function returns
a positive number if <Dat eTi me2> is later than
<Dat eTi nel>.

Months between

<Dat eTi nel>.monthsBetween Integer Returns the Integer number of months between
(<Dat eTi me2>) <Dat eTi nel> and <Dat eTi me2>. If the month
and year portions of <Dat eTi mel> and

<Dat eTi ne2> are the same, the result is

zero. This function returns a positive number if
<Dat eTi nme2> is later than <Dat eTi mel>.

Days between

<Dat eTi nel>.daysBetween Integer Returns the Integer number of days between
(<Dat eTi me2>) <Dat eTi nel>and <Dat eTi ne2>. If the two dates
differ by less than a full 24-hour period, the value
is zero. This function returns a positive number if
<Dat eTi ne2> is later than <Dat eTi nel>.

Hours between

<Dat eTi nel>.hoursBetween Integer Returns the Integer number of hours between
(<Dat eTi me2>) <Dat eTi nel>and <Dat eTi ne2>. If the two dates
differ by less than a full hour, the value is zero.
This function returns a positive number if

<Dat eTi ne2> is later than <Dat eTi nel>.

Minutes between

<Dat eTi nel>.minsBetween Integer Returns the Integer number of minutes between
(<Dat eTi me2>) <DateTimel> and <Dat eTi me2>. This function
returns a positive number if <Dat eTi me2> is later
than <Dat eTi mel>.

Seconds between
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<DateTimel>.secsBetween (<Dat eTi ne2>) | Integer Returns the Integer number of seconds between
<Dat eTi nel> and <Dat eTi me2>. This function
returns a positive number if <Dat eTi me2> is later
than <Dat eTi nmel>.

Day of Week

<Dat eTi me>.dayOfWeek Integer Returns an Integer corresponding to day of the
week, with Sunday equal to 1, in <Dat eTi me>.

Week of Year

<Dat eTi me>.weekOfYear Integer Returns an Integer from 1 to 52, equal to the week
number within the year in <Dat eTi me>

Day of Year

<Dat eTi ne>.dayOfYear Integer Returns an Integer from 1 to 366, equal to the day

number within the year in <Dat eTi me>

Week of Month

<Dat eTi ne>.weekOfMonth Integer Returns an Integer from 1 to 6, equal to the week
number within the month in <Dat eTi me> or
<Dat e>. A week begins on Sunday and ends on

Saturday.

To Date

<Dat eTi me>.toDate Date Returns the date portion only of DateTime

To Time

<Dat eTi ne>.toTime Time Returns the time portion only of DateTime

To String

<Dat eTi ne>.toString String Converts DateTime to a String with date and time
information

getMilliseconds

<Dat eTi ne>. get M | | i seconds Integer Returns the internal date/time, namely the number

of milliseconds that have transpired since the
epoch 1/1/1970 00:00:00 GMT.

toZulu

<Dat eTi ne>. t oZul u String Returns an 1ISO-8601-compliant date-time as a
String.
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Decimal

In this section, wherever the syntax includes <Nunber >, either Integer or Decimal data types may be used.

Corticon's Decimal attribute operators are as follows:

Name and Syntax Returns Description

Equals (used as a comparison)

<Nunber 1> = <Nunber 2> Boolean Returns a value of true if <Nunber 1> is the same
as <Nunber 2>.

Equals (used as an assignment)

<Nunber 1> = <Nunber 2> Number Assigns the value of <Nunber 2> to the value of
<Nunber 1>.

Not Equal To

<Nunber 1> <> <Nunber 2> Boolean Returns a value of true if <Nunber 1> is not equal

to <Nunber 2>.

Less than

<Nunber 1> < <Nunber 2> Boolean Returns a value of true if <Nurmber 1> is less than
<Nunber 2>.

Greater than

<Nunber 1> > <Nunber 2> Boolean Returns a value of true if <Nunber 1> is greater

than <Nunber 2>.

Less than or Equal to

<Nunber 1> <= <Nunber 2> Boolean Returns a value of true if <Nunber 1> is less than
or equal to <Number 2>,

Greater than or Equal to

<Nunber 1> >= <Nunber 2> Boolean Returns a value of true if <Nunber 1> is greater
than or equal to <Nurrber 2>.

In (Range)

attributeReferencein] Boolean Returns a value of trueifat t ri but eRef er ence

| (rangeExpression)|] is in the range of Decimal values from . t o, and
where opening and closing parentheses (
) indicate exclusion of that limit and square
brackets [ ] indicate inclusion of that limit.

In (List)
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attribut eRef erencein Boolean Returns avalue of true ifat t ri but eRef er ence

{I'i st Expressi on} is in the comma-delimited list of literal values,
defined enumeration values, or - if in use -
enumeration labels.

Add

<Nunber 1> + <Nunber 2> Number Returns the sum of <Nunber 1>and <Nunber 2>.
The resulting data type is the more expansive of
either <Nunber 1> or <Nurnber 2>. For example,
if an Integer value is added to a Decimal value,
the resulting value will be a Decimal. See
Precedence of rule operators on page 221.

Subtract

<Nunber 1> - <Nunber 2> Number Subtracts <Nunber 2> from <Nunber 1>. The
resulting data type is the more expansive of either
<Nurber 1> or <Nunber 2>. See Precedence of
rule operators on page 221.

Multiply

<Nunber 1> * <Number 2> Number Returns the product of <Nurrber 1> and
<Number 2>. The resulting data type is the more
expansive of either <Nunber 1> or
<Nunber 2>. See Precedence of rule operators
on page 221.

Divide

<Nunber 1>/ <Nunber 2> Number Divides <Nunber 1> by <Nunber 2>. The resulting
data type is the more expansive of either
<Nunber 1> or <Nunber 2>. See Precedence of
rule operators on page 221.

Exponent

<Nunber 1> ** <Nunber 2> Number Raises <Number 1> to the power of <Number 2>.
The resulting data type is the more expansive of
either <Nunber 1> or <Nunber 2>. See
Precedence of rule operators on page 221.

Increment

<Nunber 1> += <Nunber 2> Number Increments <Numnber 1> by <Nunber 2>.The data
type of <Nunber 1> must accommodate the
addition of <Nunber 2>. See Precedence of rule
operators on page 221.

Decrement
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<Nunber 1> -= <Nunber 2> Number Decrements <Nunber 1> by the value of
<Nunber 2>. The data type of <Nunber 1> must
accommodate the addition of <Nunber 2>. See
Precedence of rule operators on page 221.

Absolute Value

<Deci mal >.absVal Decimal Returns the absolute value of <Nunber >. If the
<Nunber > is positive, <Nunber > itself is returned;
if <Nunber > is negative, the negation of
<Nunber > is returned.

Floor

<Deci nal >.floor Integer Returns the largest (closest to positive infinity)
Integer that is not greater than <Nunber >.

Round

<Deci nal >.round Decimal Rounds <Deci mal > to the nearest Integer.

Round(n)

<Deci mal >.round(<I nt eger >) Decimal Rounds <Deci nal > to the number of decimal
places specified by <I nt eger >.

To Integer

<Deci mal >.tolnteger Integer Converts an attribute of type Decimal to type
Integer. Decimals will have the decimal point and
fraction (those digits to the right of the decimal
point) truncated.

To String

<Deci mal >.toString String Converts an attribute of type Decimal to type string

Maximum Value

<Deci nal >.max(<Nunber >) Number Returns the greater of <Deci rmal >and <Nunber >.

Minimum Value

<Deci nmal >.min(<Nunber >) Number Returns the lesser of <Deci mal >and <Nunber >.

Logarithm (base 10)

<Deci nal >.log Decimal Returns the logarithm (base 10) of <Deci nal >.

<Deci mal > may not be zero.

Logarithm (base Xx)
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<Deci mal 1>.log(<Decimal2>) Decimal Returns the logarithm (base <Deci mal 2>) of
<Deci mal 1>. <Deci mal 1> may not be zero.

Natural Logarithm

<Deci mal >.In Decimal Returns the logarithm (base e) of
<Deci mal >.<Deci mal > may not be zero.

Random

<Deci mal >.random Decimal Returns a random decimal between m nRange
and maxRange.

truncate

<Deci mal >. truncat e Integer Truncates "this" Decimal value to an integer by
removing the fractional portion.

fraction

<Deci mal >. fracti on Decimal Extracts the fraction portion of "this" Decimal.

movePoint(places)

<Deci mal >. novePoi nt Decimal Moves the Decimal value's point moved n places
(pl aces: | nt eger) where n can be a positive (moves right) or negative
(moves left) value.

Integer

In this section, wherever the syntax includes <Nunber >, either Integer or Decimal data types may be used.

Corticon's Integer attribute operators are as follows:

Name and Syntax Returns Description

Equals (used as a comparison)

<Nunber 1> = <Nunber 2> Boolean Returns a value of true if <Nunber 1> is the same
as <Nunber 2>.

Equals (used as an assignment)

<Nunber 1> = <Nunber 2> Number Assigns the value of <Nunber 2> to the value of
<Nunber 1>. The data type of <Nunber 1> must
be expansive enough to accommodate
<Nunber 2>.

Not Equal To
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<Nunber 1> <> <Nunber 2> Boolean Returns a value of true if <Nunmber 1> is not equal
to <Nunber 2>,

Less than

<Nunber 1> < <Nunber 2> Boolean Returns a value of true if <Nurber 1> is less than
<Number 2>.

Greater than

<Nunber 1> > <Nunber 2> Boolean Returns a value of true if <Nunber 1> is greater
than <Nunber 2>.

Less than or Equal to

<Number 1> <= <Nunber 2> Boolean Returns a value of true if <Nunber 1> is less than
or equal to <Nunber 2>,

Greater than or Equal to

<Nunber 1> >= <Nunber 2> Boolean Returns a value of true if <Nunber 1> is greater
than or equal to <Numnber 2>.

In (Range)

attribut eReferencein] Boolean Returns a value of trueifat t ri but eRef er ence

| (rangeExpression)|] is in the range of Integer values from . t o, and
where opening and closing parentheses (
) indicate exclusion of that limit and square
brackets [ ] indicate inclusion of that limit.

In (List)

attribut eReferencein Boolean Returns avalue of true ifat t ri but eRef er ence

{l'i st Expressi on} is in the comma-delimited list of literal values,
defined enumeration values, or - if in use -
enumeration labels.

Add

<Nunber 1> + <Nunber 2> Number Returns the sum of <Nunber 1>and <Nunber 2>.

The resulting data type is the more expansive of
either <Nunber 1> or <Nunber 2>. For example,
if an Integer value is added to a Decimal value,
the resulting value will be a Decimal. See
Precedence of rule operators on page 221.

Subtract
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<Nunber 1> - <Nunber 2> Number Subtracts <Number 2> from <Nunber 1>. The
resulting data type is the more expansive of either
<Number 1> or <Nunber 2>. See Precedence of
rule operators on page 221.

Multiply

<Nunber 1> * <Number 2> Number Returns the product of <Nurrber 1> and
<Number 2>. The resulting data type is the more
expansive of either <Nunber 1> or
<Nunber 2>. See Precedence of rule operators
on page 221.

Divide

<Nunber 1>/ <Nunber 2> Number Divides <Nurber 1> by <Nunber 2>.The resulting
data type is the more expansive of either
<Nunber 1> or <Nunber 2>. See Precedence of
rule operators on page 221.

Increment

<Nunber 1> += <Nunber 2> Number Increments <Nunber 1> by <Nurber 2>.The data
type of <Nunber 1> must accommodate the
addition of <Nunber 2>. See Precedence of rule
operators on page 221.

Decrement

<Nunber 1> -= <Nunber 2> Number Decrements <Nunber 1> by the value of

<Nunber 2>. The data type of <Nunber 1> must
accommodate the addition of <Nunber 2>. See
Precedence of rule operators on page 221.

Absolute value on page 51.

<l nt eger >.absVal Number Returns the absolute value of <I nt eger >. If the
<l nt eger > is positive, <I nt eger > itself is
returned; if <I nt eger > is negative, the negation
of <I nt eger > is returned.

To Decimal

<l nt eger >.toDecimal Decimal Converts an attribute of type Integer to type
Decimal.

To String

<l| nt eger >.toString String Converts an attribute of type Integer to type String.

Maximum Value
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<l nt eger 1>.max(<l nt eger 2>) Integer Returns the greater of <I nt eger 1> and
<I nt eger 2>.
Minimum Value
<l nt eger 1>.min(<I nt eger 2>) Integer Returns the lesser of <l nt eger 1> and
<I nt eger 2>.
Div
<l nt eger 1>.div(<l nt eger 2>) Integer Returns the whole number of times that
<I nt eger 2> fits within <I nt eger 1> - any
remainder is discarded.
Mod
<l nt eger 1>.mod(<I nt eger 2>) Integer Returns the whole number remainder that results
from dividing <I nt eger 1> by <I nt eger 2>.Ifthe
remainder is a fraction, then zero is returned.
Logarithm (base 10)
<l nt eger >.log Decimal Returns the logarithm (base 10) of
<l nt eger >. <l nt eger > may not be zero.
Logarithm (base Xx)
<I nt eger >.log(<Deci mal >) Decimal Returns the logarithm (base <Deci nmal >) of
<l nt eger >. <l nt eger > may not be zero.
Natural Logarithm
<l nt eger >.In Decimal Returns the natural logarithm (base e) of
<Nunber >. <I nt eger > may not be zero.
Random
<l nt eger >.random Integer Returns a random integer between ni nRange and
maxRange.
isProbablePrime(certainty)
<I nt eger >. i sProbabl ePri ne Boolean Returns true if this Integer is probably prime; false
(certainty:Integer) if definitely is not prime.
gcd(val)
<I nt eger >. gcd(val : I nt eger) Integer Returns the greatest common divisor of the

absolute value of t hi s and the absolute value of
val .
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negate
<I nt eger >. negat e Integer Returns the negative value of this integer.
String

Corticon's String attribute operators are as follows:

Name and Syntax Returns Description

Equals (used as a comparison)

<Stringl>=<String2> Boolean Returns a value of true if <St ri ngl> exactly
matches <St r i ng2>. Both case and length are
examined to determine equality. See Character
precedence in Unicode and Java Collator on
page 217 for character precedence.

Equals (used as an assignment)

<Stringl>=<String2> String Assigns the value of <St ri ng2> to the value of
<Stringl>.
Not Equal to
<Stringl><><String2> Boolean Returns a value of true if <St r i ng1> is not equal

to <String2>.

Less than

<Stringl><<String2> Boolean Returns a value of true if <St ri ng1>isless than
<Stri ng2>. See Character precedence in
Unicode and Java Collator on page 217 for
character precedence.

Greater than on page 103

<Stringl>><String2> Boolean Returns a value of true if <St ri ngl> is greater
than <St ri ng2>. See Character precedence in
Unicode and Java Collator on page 217 for
character precedence.

Less than or Equal to

<Stringl><=<String2> Boolean Returns a value of true if <St r i ng1>isless than
or equal to <St ri ng2>. See Character
precedence in Unicode and Java Collator on
page 217 for character precedence.

Greater than or Equal to
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<Stringl>>=<String2> Boolean Returns a value of true if <St ri ngl> is greater
than or equal to <St ri ng2>. See Character
precedence in Unicode and Java Collator on
page 217 for character precedence.
In (Range)
attributeReferencein] Boolean Returns avalue of trueifat t ri but eRef erence
| (rangeExpression)|] is in the range of String values f rom . t o, and
where opening and closing parentheses (
) indicate exclusion of that limit and square
brackets [ ] indicate inclusion of that limit.
In (List)
attribut eReferencein Boolean Returns avalue oftrueifat t r i but eRef er ence
{li st Expr essi on} is in the comma-delimited list of literal values,
defined enumeration values, or - if in use -
enumeration labels.
Adding Strings
<Stringl>+<String2> String Concatenates <Stri ngl>to <Stri ng2>.
Alternative syntax.
Size
<String>.size String Returns the number of characters in <St ri ng>.
Concatenate
<Stringl>.concat(<Stri ng2>) String Concatenates <Stri ngl>to <Stri ng2>.
Uppercase
<Stri ng>.toUpper String Converts all characters <St r i ng> to uppercase.
Lowercase
<Stri ng>.toLower String Converts all characters in <St ri ng>to
lowercase.
To DateTime
<St ri ng>.toDateTime DateTime [Converts the value in <St ri ng> to data type

DateTime ONLY if all characters in <St ri ng>
correspond to a valid DateTime mask (format)

To Decimal
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<St ri ng>.toDecimal Decimal Converts an attribute of type String to data type
Decimal ONLY if all charactersin <Stri ng> are
numeric and contain not more than one decimal
point. If any non-numeric characters are present
(other than a single decimal point or leading
minus sign), no value is returned.
To Integer
<St ri ng>.tolnteger Integer Converts an attribute of type String to type
Integer ONLY if all characters in <St ri ng> are
numeric. If any non-numeric characters are
present, no value is returned.
Substring
<St ri ng>.substring String Returns that portion of <St ri ng> between
(<l nt eger 1>,<I nt eger 2>) character positions <I nt eger 1> and
I nt eger 2>.
Equals Ignoring Case
<St ri ngl>.equalsignoreCase Boolean Returns a value of true if <St r i ngl> is the same
(<String2>) as <Stri ng2>, irrespective of case.
Starts with
<St ri ngl>.startsWith (<Stri ng2>) Boolean Returns a value of true if the <St r i ng1> begins
with the characters specified in <St ri ng2>.
Ends with
<Stringl>.endsWith (<Stri ng2>) Boolean Evaluates the contents of <St ri ng1> and
returns a value of true if the String ends with the
characters specified in <St ri ng2>.
Contains
<Stri ngl>.contains (<Stri ng2>) Boolean Evaluates the contents of <St ri ng1l> and
returns a value of true if it contains the exact
characters defined by <St ri ng2>
Equals
<Stringl>.equals (<String2>) Boolean Returns a value of true if <St r i ng1> is the same

as <String2>.

Index Of
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<Stri ngl>.indexOf (<St ri ng2) Integer Returns the beginning character position number
of<String2>within<St ri ngl>,if<Stri ngl>
contains <St r i ng2>. If it does not, the function
returns a value of zero.

Replace String

<Sri rgpgleESt ri rgicBRy eod rqd aogat Srirg) | String Returns a new String where the instances of the
String to be replaced are replaced by the value
of the replacement String.

Regular expression replace String

<Sri rprapRyieSy eyl aBress oy rgd aogat Srirg | String Returns a new String where the Strings matching
the regular expression are replaced by the
replacement String.

Matches

<3S ri ng>meatches(regul ar Expressi on: 3 ring) | Boolean Returns true if the regular expression matches
the String.

containsBlanks

<String>. cont ai nsBl anks Boolean Determines whether the specified String contains
any blanks.

characterAt(index)

<String>. charact er A (i ndex: | nt eger) | String Returns the character at the specified position
in the String.

isinteger

<String>.islnteger Boolean Determines whether "this" String contains only
integer digits.

Note: This operator examines each character
in a string to determine whether it is in the range
0 to 9. Therefore, the operator returns t r ue
when the entire string evaluates as a positive
integer, and f al se when a minus sign is the first
character of a string that would evaluate as a
negative integer. A new extended operator could
be created if the string as a whole is to be
evaluated as t r ue whether positive or negative
(for example, by allowing the first character to
be a minus sign.)

trimSpaces
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<String>. trinSpaces String Trims leading and trailing spaces from "this"
String.

charsin(validSet)

<String> charsln(validSet: String) |Boolean Determines whether "this" String contains only
characters specified in the validSet.

Time

Corticon's Time attribute operators are as follows:

Name and Syntax Returns Description

Equals (used as a comparison)

<Ti mel> = <Ti ne2> Boolean Returns a value of true if <Ti mel> is the same as
<Ti me2>, including both the Date and the Time
portions

Equals (used as an assignment)

<Ti mel>=<Ti ne2> DateTime Assigns the value of <Ti me2> to <Ti nel>

Not Equal To

<Ti mel> <> <Ti ne2> Boolean Returns a value of true if <Ti ne1> does not equal
<Ti me2>

Less than

<Ti mel> < <Ti ne2> Boolean Returns a value of true if <Ti ne1> is less than
<Ti me2>

Greater than

<Ti mel>><Ti ne2> Boolean Returns a value of true if <Ti mel> is greater than
<Ti me2>

Less than or Equal to

<Ti mel> <= <Ti ne2> Boolean Returns a value of true if <Ti nel1> is less than or
equal to <Ti me2>

Greater than or Equal to

<Ti mel> >=<Ti ne2> Boolean Returns a value of true if <Ti mel> is greater than
or equal to <Ti nme2>
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In (Range)

attribut eReferencein] Boolean Returns a value of trueifat t ri but eRef er ence

| (rangeExpression)| ] is in the range of Time values from . t 0, and
where opening and closing parentheses (
) indicate exclusion of that limit and square
brackets [ ] indicate inclusion of that limit.

In (List)

attri but eRef erencein Boolean Returns avalue of trueifatt ri but eRef er ence

{I'i st Expressi on} is in the comma-delimited list of literal values,
defined enumeration values, or - if in use -
enumeration labels.

Hour

<Ti me>.hour Integer Returns the hour portion of <Ti me>. The returned
value is based on a 24-hour clock.

Minute

<Ti nme>.min Integer Returns the minute portion of <Ti me> as an
Integer between 0 and 59

Second

<Ti me>.sec Integer Returns the seconds portion of <Ti ne> as an
Integer between 0 and 59

Add hours

<Ti me>.addHours (<I nt eger >) Date Adds the number of hours in <I nt eger > to the
number of hours in the Time portion of <Ti me>

Add minutes

<Ti ne>.addMinutes (<I nt eger >) Date Adds the number of minutes in <l nt eger > to the
number of minutes in the Time portion of <Ti me>

Add seconds

<Ti ne>.addSeconds (<I nt eger >) Date Adds the number of seconds in <I nt eger >to the

number of seconds in the Time portion of <Ti me>

Hours between
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<Ti mel>.hoursBetween (<Ti ne2>) Integer Returns the Integer number of hours between
<Ti mel> and <Ti ne2>. If the two times differ by
less than a full hour, the value is zero. This function
returns a positive number if <Ti me2> is later than
<Ti mel>.

Minutes between

<Ti mel>.minsBetween (<Ti ne2>) Integer Returns the Integer number of minutes between
<Timel> and <Ti ne2>. This function returns a
positive number if <Ti me2> is later than <Ti nel>.

Seconds between

<Ti mel>.secsBetween (<Ti me2>) Integer Returns the Integer number of seconds between
<Ti mel> and <Ti me2>. This function returns a
positive number if <Ti ne2> is later than <Ti nel>.

To String

<Ti me>.toString String Converts <Ti ne> to a String with date and time
information

To DateTime

<Ti me>.toDateTime DateTime Returns a DateTime where the time portion is
equal to the value of <Ti me> and the date portion
is equal to the epoch.

getMilliseconds

<Ti ne>.getM I 1iseconds Integer Returns the internal date/time, namely the number
of milliseconds that have transpired since the
epoch 1/1/1970 00:00:00 GMT.

getTimeName

<Ti nme>. get Ti neNane String Returns a String that states whether the time is

morning, afternoon, or evening.

Entity and Association operators

The Corticon rule language supports Entity and Association operators categorized as En