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1. Synopsis

This proposal replaces the current validation expression description with a formalized BNF that is machine readable.

2. Rationale

Currently the Validation Expression section does not take into a account a number of factors such as data type and format that would provide a consistent interpretation between RETS Servers.  This proposal corrects this by defining the validation expression elements required to successfully determine the validity of a data element against the business rules of the system.

3. Proposal

3.1 Specification Changes

Following row should be added to table 11-36 (Validation Expression Metadata Content):

	Message
	*TEXT
	Message to be shown to the user if a field is rejected, or a warning is issued, because of this validation expression

	IsCaseSensitive
	BOOL
	When true, the string comparisons in the expressions are case sensitive.


Section 11.4.9 should be rewritten as follows:

This section describes the ValidationExpression table that is referenced in Section 11.3.4. There MUST be a corresponding table entry for each ValidationExpressionID referenced in the METADATA-UPDATE_TYPEs for a Resource.

The table contains expressions that are to be evaluated when a field value is entered by the user. Expressions in the list MUST be evaluated in the order in which they appear in the list. 

Note that the key for an update field (see table 11-11) has a specific role. If there is a validation expression associated with that field, it must be evaluated even if the field itself is not part of the update request (in ADD update). If the expression for this field evaluates as REJECT, the whole record is rejected and the client SHOULD NOT send the Update request.

There are several types of validation expressions, each introduced by a keyword preceding the expression:

	Keyword (Expression type)
	Value Type
	Purpose

	ACCEPT
	Boolean
	If the expression is true, the field value is considered accepted without further testing. Immediately following SET expressions MUST be executed.
If the expression is false, following validation expressions MUST be executed.
If the expression is ERROR (evaluation failed) in client, the client SHOULD act as if the field was accepted, allowing the server to make the final decision.

	REJECT
	Boolean
	If the expression is true, the field value is considered rejected without further testing. Subsequent SET expressions MUST NOT be evaluated.
If the expression is false, following validation expressions MUST be executed.
If the expression is ERROR (evaluation failed) in client, the client SHOULD act as if the field was accepted, allowing the server to make the final decision.

	WARNING
	Boolean
	If the expression is true, the client should show a warning message to the user, and if the warning is OK-ed by the user, include a Warning-Response in the UPDATE request
. If the user does not OK the warning, the field is considered rejected and following SET validation expressions MUST NOT be evaluated.

If the expression is false, following validation expressions MUST be evaluated.

	SET
	Assignment
	The expression MUST begin with a field name and an equal sign. The following expression is evaluated and the result stored in the designated field.

	SET_DEFAULT
	Appropriate Data Type of Assigned field.
	This expression MUST be executed ONLY when a NEW record is created. Supersedes the default value as indicated in the Update Metadata.

	SET_REQUIRED
	Boolean
	Expressions of this type are designed to evaluate an expression and set the field the rule is being executed on to Required if the expression returns true and to Non Required if the expression returns false.

	SET_READ_ONLY
	Boolean
	Expressions of this type are designed to evaluate an expression and set the field the rule is being executed on to Read Only if the expression returns true and to Updateable if the expression returns false.The client application is expected to lock the value of the field the rule is being executed on to the value at the time the SET_REQUIRED expression is evaluated.

	RESTRICT_PICKLIST
	List of CHARs 
	Expressions of this type are designed to return one or more LOOKUP values that are to be removed from the LOOKUP list that is defined for the field the rule is being executed on. This is always the entire set of values to remove from the lookup. In other words, if this returns a blank list or .EMPTY., the entire set of LOOKUP values is to be displayed. The value of this expression MUST be a <List>, rather than <Exp>, as defined in 11.4.9.1. All members of the list MUST be of the same type as the type of the field the rule is being executed on. 

	SET_PICKLIST
	List of CHARs
	Expressions of this type are designed to return one or more LOOKUP values that are to be used in the LOOKUP list that is defined for the field the rule is being executed on.  The value of this expression MUST be a <List>, rather than <Exp>, as defined in 11.4.9.1. Every member of the list MUST exist in the Lookup list as defined in the metadata for the field the rule is being executed on.

	SET_DISPLAY
	Boolean
	Expressions of this type are designed to allow a client to make fields visible or invisible based on the evaluation of an expression. The result of this expression has no effect on whether a field is READ ONLY or not.


The Server MAY expose expressions with other keywords; the keyword of such an expression MUST begin with a prefix “X-”. Clients MUST ignore any expression with a keyword they do not recognize.

If the field is not rejected after processing all validation expression, a client MUST consider it accepted.

Table 3-1 Validation Expression Data Types  

Every validation expression has one of following types:

CHAR

- any string of ASCII characters

INT

- any integer (tiny, small, int, long)

FLOAT

- decimal number with fraction part

TIME

- time, date, datetime

BOOLEAN
- true or false

LIST

- list of several values of the same type. The type of the values may be any of those above.

EMPTY

- missing data (similar to NULL in database systems)

ERROR

- this is the type of an expression which cannot be parsed

11.4.9.1 Validation Expression BNF

<Exp> 
::= <OrExp>

<List>
::= <LParen> <RParen>



| <LParen> Exp *( , <Exp> ) <RParen>

<OrExp> 
::= <AndExp> *( .OR. <AndExp> )

<AndExp> 
::= <NotExp> *( .AND. <NotExp> )

<NotExp> 
::= .NOT. <NotExp> | <EqExp>

<EqExp> 
::= <CmpExp> 



| <CmpExp> = <CmpExp> 



| <CmpExp> != <CmpExp>

<CmpExp>
::= <CntExp> 



| <CntExp> <= <CntExp> 



| <CntExp> >= <CntExp> 



| <CntExp> < <CntExp> 



| <CntExp> > <CntExp> 

<CntExp>
::= <SumExp> 



| <SumExp> .CONTAINS. <SumExp> 



| <SumExp> .IN. <List>

<SumExp>
::= <ProdExp> *( ( + | - | <Concat> ) <ProdExp> )

<ProdExp>
::= <AtomExp> *( ( * | / | .MOD. ) <AtomExp> )

<AtomExp>
::= <LParen> <Exp> <RParen> 



| <Value> 



| <FuncExp>

<FuncExp>
::= <Func> <LParen> <Param> *( , <Param> ) <RParen>

<Func
::= ALPHA *( ALPHANUM )

<Param>
::= <Exp>

<Value>
::= <SpecValue> 



| <CharValue> 



| <IntValue>



| <FloatValue>



| <TimeValue>



| <TimeSpanValue>



| <FieldName>

<Concat>
::= ||

<FieldName>
::=  RETSNAME  |  [ RETSNAME ] 

<SpecValue>
:= . RETSNAME .

<CharValue>
::= ' PLAINTEXT ' | " PLAINTEXT "

<TimeValue>
::= # DATE #

<IntValue>
::= 0*1(+ | -) 1*(DIGITS) 

<FloatValue>::= <IntValue>  . *(DIGIT) 

<LParen>
::= (

<RParen>
::= )
The value of a Validation Expression MUST conform to the <Exp> syntax in the grammar above, except for RESTRICT_PICKLIST and SET_PICKLIST expressions, whose value MUST conform to the <List> syntax. Any expression with keyword starting with “X-” MAY have a <List> value as well.

The text in CharValue must not include the (single or double) quote used to delimit the value.

TimeValue must be expressed in the ISO8601 format and enclosed in hashmarks(#)  (ex. #2007-09-11T14:30:00#).

A <FieldName> is a name of a field belonging to the same class as the field to which this expression is attached, and has a type of that field specified by the metadata. If used in brackets, its value is the value of the field as it was in the database before the current updates took place. If used without brackets, the updated value of the field MUST be used.

A <TimeValue> has TIME type.

A <CharValue> has CHAR type.

A <IntValue> has INT type.

A <FloatValue> has FLOAT type.

A <SpecValue> may be one of these values:

	Token Name 
	Data Type 
	Description

	.TRUE. 
	BOOLEAN 
	Boolean value of TRUE (1) 

	.FALSE. 
	BOOLEAN 
	Boolean value of FALSE (0) 

	.EMPTY. 
	EMPTY 
	A value that matches an empty or all-blank field. Supplies an empty (zero-length) field when used in a SET expression. 

	.TODAY. 
	TIME 
	The current date. 

	.NOW. 
	TIME 
	The current time.

	.ENTRY. 
	type of the current field 
	The current field text, as a string. 

	.OLDVALUE. 
	type of the current field 
	The text that was in the field as returned from the host in the search operation. If the field is new, .OLDVALUE. is an EMPTY value. 

	.USERID. 
	CHAR 
	The value of the user-id field returned in the Login transaction, unless an info-token-key named USERID has been returned in the Login transaction. 

	.USERCLASS. 
	CHAR 
	The value of the user-class field returned in the Login transaction, unless an info-token-key named USERCLASS has been returned in the Login transaction. 

	.USERLEVEL. 
	CHAR 
	The value of the user-level field returned in the Login transaction, unless an info-token-key named USERLEVEL has been returned in the Login transaction.< 

	.AGENTCODE. 
	CHAR 
	The value of the agent-code field returned in the Login transaction, unless an info-token-key named AGENTCODE has been returned in the Login transaction. 

	.BROKERCODE. 
	CHAR 
	The value of the broker-code field returned in the Login transaction, unless an info-token-key named BROKERCODE has been returned in the Login transaction. 

	.BROKERBRANCH. 
	CHAR 
	The value of the broker-branch field returned in the Login transaction, unless an info-token-key named BROKERBRANCH has been returned in the Login transaction. 

	.UPDATEACTION. 
	CHAR 
	Name of the UpdateAction for which this validation is performed.

	.any. 
	(see Description) 
	If the name of the SpecValue (stripped of the first and last dot) is equal to a name of one of the info-token-keys returned as part of the Login response, then the type and value of this SpecValue is defined by that info-token-key. If no such info-token-key exists, the value is ERROR.


A <FuncExp> is a function with parameters. Following functions are defined:

	Function
	parameter types
	type

	BOOL
	BOOLEAN or CHAR
	BOOLEAN

	CHAR
	Any, except for FLOAT
	CHAR

	CHARF
	FLOAT, INT
	CHAR

	TIME
	TIME or CHAR
	TIME

	DATE
	TIME or CHAR
	TIME

	INT
	INT or FLOAT or BOOL or CHAR
	INT

	FLOAT
	INT or FLOAT or BOOL or CHAR
	FLOAT

	SUBSTR
	CHAR,INT,INT
	CHAR

	STRLEN
	CHAR
	INT

	LOWER
	CHAR
	CHAR

	UPPER
	CHAR
	CHAR

	IIF
	BOOLEAN,any,any
	any

	YEAR
	TIME
	INT

	MONTH
	TIME
	INT

	DAY
	TIME
	INT

	WEEKDAY
	TIME
	INT


The BOOL, CHAR, TIME, DATE, INT and FLOAT functions are used just to change a type of expression. The DATE and TIME functions are synonyms. Note that any of these functions may fail (return an ERROR value) if the parameter can not be transformed to the appropriate type. 

In conversion from BOOLEAN to INT or FLOAT, .TRUE. is converted to 1 and .FALSE. is converted to 0. Casting FLOAT to INTEGER discards the fractional part. 

When converting to CHAR, BOOL values are represented as “0” and “1”, TIME values are represented using format defined in RFC 1123 with digital timezone, INT values are represented with no leading zeroes.

When converting from CHAR to BOOL, values “0”,”1”,”YES”,”NO”,”TRUE” and “FALSE” (no matter what the case) MUST be understood. 

When converting from CHAR to TIME, any RFC 1123 –compliant format MUST be understood. A leading and/or trailing # MUST be removed before conversion.

When converting from CHAR to INT or FLOAT, usual formats MUST be understood. Scientific format (with exponent) MUST NOT be understood. FLOAT numbers with empty integral part ( .5, -.4) MUST be understood as long as there is at least one digit after the decimal point.

 The CHARF function converts a Float number, and in the second parameter specifies how many decimal digits MUST appear after the point.

The SUBSTR function returns a substring of its first parameter. Second parameter is a starting position of the substring, third parameter is the ending position of the substring. Positions are 1-based.

The STRLEN function returns the length if its parameter.

The Upper function returns its parameter upper-cased.

The IIF function return the value of its second parameter if the first parameter evaluates to true, or the value of its third parameter otherwise. Types of second and third parameter must be same, and it is the type of the result.

The YEAR,MONTH,DAY and WEEKDAY parse the date part of TIME value. They return values ranging from 1 to the appropriate maximum. WEEKDAY returns 1 for Sunday, 2 for Monday etc.

Other functions may be defined later (HOUR and MINUTE are first candidates). If a server uses a function the client does not recognize, the client MUST evaluate it as ERROR.
The operators may be applied on certain types, and the resulting type is defined by the following table: 

	Operator
	Left operand
	Right operand
	Result
	Meaning

	.MOD.
	INT
	INT
	INT
	Arithmetic MODULO operation

	/,*
	INT
	INT
	INT
	Integral division and multiplication

	/,*
	INT
	FLOAT
	FLOAT
	Division and multiplication

	/,*
	FLOAT
	INT
	FLOAT
	Division and multiplication

	/,*
	FLOAT
	FLOAT
	FLOAT
	Division and multiplication

	+
	INT
	INT
	INT
	Addition

	+
	INT
	FLOAT
	FLOAT
	Addition

	+
	FLOAT
	INT
	FLOAT
	Addition

	+
	FLOAT
	FLOAT
	FLOAT
	Addition

	+
	FLOAT 
	TIME
	TIME
	Time shift

	+
	TIME
	FLOAT 
	TIME
	Time shift

	||
	CHAR
	CHAR
	CHAR
	String concatenation

	-
	INT
	INT
	INT
	Subtraction

	-
	INT
	FLOAT
	FLOAT
	Subtraction

	-
	FLOAT
	INT
	FLOAT
	Subtraction

	-
	FLOAT
	FLOAT
	FLOAT
	Subtraction

	-
	TIME
	FLOAT 
	TIME
	Time shift

	- 
	TIME
	TIME
	FLOAT 
	Time shift

	.CONTAINS.
	CHAR
	CHAR
	BOOLEAN
	String containment (true if right operand is a substring in left operand)

	.IN.
	Any
	List of operands, all of the same type as left
	BOOLEAN
	List inclusion (true if left is equal to any member of the list)

	=,!=
	Any
	Same as left
	BOOLEAN
	Equality

	.AND.,.OR.
	BOOLEAN
	BOOLEAN
	BOOLEAN
	Boolean operations

	.NOT.
	
	BOOLEAN
	BOOLEAN
	Boolean negation


Arithmetic operations between dates use number of days as the FLOAT parameter (or result); e.g. 0.25 represents a time span of 6 hours.

String operations are case sensitive or not, based on the IsCaseSensitive field in the expression's metadata.

Any operation with an ERROR argument MUST evaluate to ERROR. An EMPTY value may be compared (=,!=) against any value.

Appropriate casting functions (BOOL, CHAR, TIME, INT, FLOAT) MUST be applied to the parameters. If a function or an operator is applied to a datatype different than shown in the above tables, the expression MUST evaluate to ERROR. 

The using of strong types will help in optimizing and preprocessing the validation expressions, as well as it specifies more precisely how to calculate the expression values. However, it forced the use of conversion functions, so I added some basic other functions as well. More functions may be added to the specifications if the need shows.

The rest of 11.4.9 (Validation Expression Metadata), following table 11-34, should remain unchanged (except for the new row in table 11-36, see top of 3.1 in this proposal).

4. Development Impact

Because the proposal changes the validation expressions as they are currently defined it will have a big impact on current client and server software not currently following this format.

5. Compatibility

This is not backward compatible.

�This will need further explanation of the format of the Warning-response. Is addressed in Update Change Proposal.





