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Annex A
GDL Abstract and Concrete Syntaxes 
1. Introduction

In this annex we will provide detailed description of what we specify in a GDL-compliant structure for a Web guideline (specification for short).

We will present the two syntaxes of the specification in the following formalisms:

1.1 EBNF abstract Syntax

We will use an EBNF context-free grammar: 
· Non terminals are denoted by brackets (e.g. <a>).
· Terminals are written in bold. For example, <GDL_Specification> is the terminal that stands for a XML starting tag for the element GDL_Specification. Notice that, as we use XML-compliant concrete syntax, < and > in terminals are interpreted as XML opening and closing tags characters. 
In the derivation rules, we use the following conventions:

· "<a> | <b>" means <a> or <b>.
· "[<a>]" means <a> is optional.
· "{<a>}*" means <a> n times (n ≥ 0).
· "{<a>}+" means <a> n times (n ≥ 1).
· "<a-LIST>" is a shortcut for "<a> {, <a>}*".
1.1 XML Concrete Syntax

As our intention is to separate guidelines from the evaluation tool, a XML DTD is defined for GDL-compliant guidelines structures. By this way, structures can be manually edited and then used by the UE tool to conduct the evaluation of the specified guidelines.

We are going to detail the description of abstract and concrete syntax of the nodes in figure 5.4. For every node we will provide the abstract syntax directly followed by the concrete one.

2 A GDL specification
This is the root element of the document containing the formal structure of a single guideline. It contains at least the original guideline a default interpretation with/without corresponding formal structure.
<SPEC> ::= 
< GDL_Specification >






<GDL-DEF> <INTER-DEF> |






<GDL-DEF> {<INTER-DEF> <FORMAL-GDL-DEF>}+
< / GDL_Specification >
Notice that the combinations <Element_Name> and </Element_Name> must be used to indicate the beginning and the end of each specification element as dictated by the semantics inherited from XML.

<!DOCTYPE GDL_Specification [

<!ELEMENT GDL_Specification ((Guideline, Interpretation) |

 








  (Guideline, (Interpretation, Formal_Guideline)+))
>

2.1 Guideline

This is the original guideline as it is cited in the literature. It could be found in one or more references.

<GDL-DEF> ::=
< Guideline







 ID_Guideline 
= <GLID-STRING> 



        


   
[GLTitle 


= <TITLE-STRING>]








GLStatement 
= <STATE-STRING>








ID_References
= <IREFD-LIST>








[Criteria



= <CRITID-LIST>]








[GLComment 
= <COMMENT-STRING>]/ >
-----------------------------------------------------------
<!ELEMENT Guideline EMPTY>

<!ATTLIST Guideline


ID_Guideline 
ID 
   

#REQUIRED


GLTitle

 
CDATA  #IMPLIED


GLStatement 
CDATA  #REQUIRED


ID_Reference 
CDATA  #REQUIRED


Ergo_Criteria
CDATA 
#IMPLIED


GLComment
CDATA  #IMPLIED>

2.2 Interpretation

An interpretation is composed of two elements: the context and the interpreted guideline.

<INTER-DEF>   
::= 
<Context-DEF> <IGDL-DEF>

<Context-DEF> 
::= 
< Context



 





ID_Context 


 = <CNTID-STRING>









 
UserTypeName 

 = <USRNAME-STRING>






  



PlatformTypeName = <PLFNAME-STRING>




  





EnvironTypeName  = <ENVNAME-STRING>










[Target_Object 

 = <OBJECT-LIST>]



          

   

/ >

<IGDL-DEF> 

::= 
< Interpreted_Guideline 




   





ID_InterpretedGL 
 = <IGLID-STRING> 








 

[IGLTitle 



 = <NAME-STRING>]




 



  
 
IGLStatement

 = <STATE-STRING>




  





[IGLComment

 = <COMM-STRING>]



      




/ > 

-----------------------------------------------------------
<!ELEMENT Interpretation (Context, Interpreted_Guideline)>

<!ELEMENT Context EMPTY>

<!ATTLIST Context


ID_Context 


ID



#REQUIRED


UserTypeName 

CDATA 

#REQUIRED


PlatformTypeName 
CDATA 

#REQUIRED


EnvironTypeName  
CDATA 

#REQUIRED

Target_Object


CADTA

#IMPLIED

>
<!ELEMENT Interpreted_Guideline EMPTY>

<!ATTLIST Interpreted_Guideline


ID_InterpretedGL   
ID 


#REQUIRED


IGLTitle 
      


CDATA 
#IMPLIED


IGLStatement 


CDATA 
#REQUIRED


IGLComment 


CDATA 
#IMPLIED>

2.3 Formal Guideline

The formal guideline specifies the structure of the associated interpretation. It is composed of two parts: evaluation structure and evaluation logic. This entity is purely structural to separate the formal structure from guideline and interpretation definitions. 
<FGDL-DEF> ::= < Formal_Guideline >






    <EVAL-STRUCTURE-DEF> 







    <EVAL-LOGIC-DEF>






      < / Formal_Guideline >
-----------------------------------------------------------
<!ELEMENT Formal_Guideline (Evaluation_Structure, Evaluation_Logic)>

2.4 Evaluation Structure

This section specifies the HTML elements available to evaluate the guideline, and how these elements are regrouped into evaluation sets. If there are exclusion relations among sets, they are specified after the specification of sets
<EVAL-STRUCTURE-DEF> ::= < Evaluation_Structure >












<ELEMS-DEF>













<SETS-DEF>













[<EXCLUSIONS-DEF>]



    
 





   
    < / Evaluation_Structure >
-----------------------------------------------------------
<!ELEMENT Evaluation_Structure (HTML_Elements, Evaluation_Sets, Set_Exclusions?)>
2.5 HTML Element

<ELEMS-DEF> 
::= 
< HTML_Elements > 










{<ELEM-DEF>}+




      


   

< / HTML_Elements >
<ELEM-DEF> 
 ::=  
< HTML_Element 






    
   


ID_Element = <EID-STRING>







  

 
Tag 


  = <TAG-STRING>




 


  


[Attribute 
  = <ATTR-STRING>] 
/ >
-----------------------------------------------------------

<!ELEMENT HTML_Elements (HTML_Element+)>

<!ELEMENT HTML_Element EMPTY>

<!ATTLIST HTML_Element


ID_Element
ID 


#REQUIRED


Tag        

CDATA 
#REQUIRED


Attribute 

CDATA 
#IMPLIED
>

2.6 Evaluation Set

A set regroups some HTML elements needed to evaluate a precise aspect of the guideline. Every set has a priority level (1,2,3). The formal guideline must at least specify one set. Here we deal with atomic sets only.

<SETS-DEF>


::= 
< Evaluation_Sets >










{<SET-DEF>}+




      





< / Evaluation_Sets >
<SET-DEF>


::=  
< Evaluation_Set 










ID_Set = <SID-STRING>











[Name = <NAME-STRING>]










Priority = <1-CONST> | <2-CONST> | <3-CONST> 











[Description = <DESC-STRING>] >
 









{<SET-ELEM-DEF>}+






      



< / Evaluation_Set >

<SET-ELEM-DEF> 
::= 
< Set_Element 











E_ID = <EID-STRING>











[Scope = <Page-CONST> | <EID-STRING>]











[ScopeOR = <EID-STRING-LIST>]











[ScopeAND = <EID-STRING-LIST>]



   
     




< / Set_Element >
-----------------------------------------------------------
<!ELEMENT Evaluation_Sets (Evaluation_Set+)>

<!ELEMENT Evaluation_Set (Set_Element+)>

<!ATTLIST Evaluation_Set


ID_Set 

ID 

 
#REQUIRED


Name 


CDATA 
#IMPLIED


Priority 

(1 | 2 | 3)
#REQUIRED


Description 
CDATA 
#IMPLIED>

<!ELEMENT Set_Element EMPTY>

<!ATTLIST Set_Element


E_ID 
 
IDREF  

#REQUIRED


Scope 

IDREF 

#IMPLIED


ScopeOR 
IDREFS 

#IMPLIED


ScopeAND IDREFS

#IMPLIED>

2.7 Set Exclusion

In this section we specify any exclusion relationships among the specified evaluation sets. An exclusion relationship is characterized by two attributes:

<EXCLUSIONS-DEF> ::= < Set_Exclusions >










{<EXCL-DEF>}+




     



  
< / Set_Exclusions >

<EXCL-DEF> 


::=
< Set_Exclusion 










Excluding = <SID-STRING>











Excluded = {<SID-STRING>}+




        


   

< / Set_Exlusion >
-----------------------------------------------------------
<!ELEMENT Set_Exclusions (Set_Exclusion+)>

<!ELEMENT Set_Exclusion EMPTY>

<!ATTLIST Set_Exclusion


Excluding IDREF  #REQUIRED


Excluded  IDREFS #REQUIRED

>

2.8 Evaluation Logic

This section specifies the evaluation conditions associated with evaluation sets that we specified in the structure section. An evaluation condition can be applied on one or more set. In fact, flexibility and the power of the GDL reside in the richness of conditions specification.

Before specifying the conditions we declare any user values and/or user functions that we intend to use inside these conditions.

<EVAL-LOGIC-DEF> ::= < Evaluation_Logic >










[<USER-VALS-DEF>]











[<USER-FUNCS-DEF>]











<EVAL-CONDS-DEF>



    
     



    < / Evaluation_Logic >
-----------------------------------------------------------
<!ELEMENT Evaluation_Logic (User_Values?, User_Functions?, Evaluation_Conditions)> 

2.9 User values

Evaluation logic is usually expressed using constant values of HTML elements. For example, to check if an image has an alternative text, we need to specify the logic: IMG.alt !=NULL or IMG.alt<>"" (Empty String).

In order to provide a clear and coherent specification of evaluation conditions, we must declare all values that we use in condition in the section of User_Values. If it is a simple value (ex. "", 5, 0.3, etc.), we declare it as Simple_Value. If it is a constructed value (ex. Seq{White, Blue, Green}), we declare it as Constructed_Value. Every declared value has an identifier. A previously declared value can be used in the declaration a new constructed value by using its identifier. For example, we may declare V1, V2, …, Vn, then we declare ListValues=Seq{V1, V2, …, Vn}.
<USER-VALS-DEF> 


::=
< User_Values >












[<SIMPLE-VALS-DEF>]













[<CONSTRCT-VALS-DEF>]



    
     



   


< / User_Values >
<SIMPLE-VALS-DEF> 

::=
< Simple_Values >












<SIMPLE-VAL-DEF>+



    
     



 
 

< / Simple_Values >
<CONSTRCT-VALS-DEF> ::= 
< Constructed_Values >












<CONSTRCT-VAL-DEF>+



    
      





   
< / Constructed_Values >
We note the following constraint on User_Values: one of <SIMPLE-VALS-DEF> or <CONSTRACT-VALS-DEF> can be empty but not both. If we do not have user values, there will be no User-Values section in the specification.
-----------------------------------------------------------
<!ELEMENT User_Values (Simple_Values?, Constructed_Values?)>
<!ELEMENT Simple_Values (Simple_Value+)>
<!ELEMENT Constructed_Values (Seq_Value | Table_Value | Cp_Value)+>

2.10 Simple User Values 
<SIMPLE-VAL-DEF> ::= < Simple_Value 











ID_Value = <VID-STRING>











Value = <Value-STRING>











Type = <CONST-INT> | <CONST-HEX> |
<CONST-FLT>|<CONST-STR> | 
<CONST-BOOL> |<CONST-COLOR>


    
     



    < / Simple_Value >
-----------------------------------------------------------

<!ELEMENT Simple_Value EMPTY>
<!ATTLIST Simple_Value


V_ID  ID 

      #REQUIED


Value CDATA 
  #REQUIRED


Type (Integer | Hex | Float | String | Bool | Color) #REQUIRED

>
· BOOLEAN

This type is for Boolean values, i.e. True and False. The predefined operations on this type are:

NOT #: BOOLEAN ( BOOLEAN

    


NOT b returns True if b is False, else it returns False.

# AND #: BOOLEAN x BOOLEAN ( BOOLEAN

    


a AND b returns True if a is True and b is True, else it returns False.

# OR #: BOOLEAN x BOOLEAN ( BOOLEAN

    


a OR b returns True if a is True or b is True, else it returns False.

# = #: BOOLEAN x BOOLEAN ( BOOLEAN

    


a = b returns True if a is equal to b, else it returns False.

· INTEGER

This type includes the positive and negative integer numbers. The predefined operations on this type are:

Float: INTEGER ( FLOAT

   


Float(n) returns n in FLOAT type.

Odd: INTEGER ( BOOLEAN

    

Odd(n) returns True if n is odd, else it returns False.

Even: INTEGER ( BOOLEAN

    

Even(n) returns True if n is even, else it returns False.

# + #:INTEGER x INTEGER ( INTEGER

    

n + m returns the sum of n and m.

# - #:INTEGER x INTEGER ( INTEGER

   

 n - m returns the difference of n by m.

# * #:INTEGER x INTEGER ( INTEGER

    

n * m returns the product of n and m.

# % #:INTEGER x INTEGER ( INTEGER+{UNDEF}

    

n % m returns the integer part of the quotient of n by m. n % 0 returns 
UNDEF.

# mod #:INTEGER x INTEGER ( INTEGER

    

n mod m returns the rest of the division of n by m. n mod 0 returns n.

# div #:INTEGER x INTEGER ( BOOLEAN

    

n div m returns True if n is divisible by m, else it returns False. n div 0 
returns False.

# = #:INTEGER x INTEGER ( BOOLEAN

    

n = m returns True if n is equal to m, else it returns False.

# < #:INTEGER x INTEGER ( BOOLEAN

    

n < m returns True if n is strictly less than m, else it returns False.

# > #:INTEGER x INTEGER ( BOOLEAN

    

n > m returns True if n is strictly greater than m, else it returns False.

# <= #:INTEGER x INTEGER ( BOOLEAN

    

n <= m returns True if n is less than or equal to m, else it returns False.

# >= #:INTEGER x INTEGER ( BOOLEAN

    

n >= m returns True if n is greater than or equal to m, else it returns False.

· FLOAT

This type is for real numbers. The predefined operations on this type are:

Trunc: FLOAT ( INTEGER

    

Trunc(f) returns the integer part of f.

Int: FLOAT ( INTEGER

    

Int(f) returns True if f is an integer, else it returns False.

# + #: FLOAT x FLOAT ( FLOAT

    

n + m returns the sum of n and m.

# - #: FLOAT x FLOAT ( FLOAT

   

 n - m returns the difference of n by m.

# * #: FLOAT x FLOAT ( FLOAT

    

n * m returns the product of n and m.

# / #: FLOAT x FLOAT ( FLOAT +{UNDEF}

    

n / m returns the integer part of the quotient of n by m. n % 0 returns 
UNDEF.

# = #: FLOAT x FLOAT ( BOOLEAN

    

n = m returns True if n is equal to m, and False otherwise.

# < #: FLOAT x FLOAT ( BOOLEAN

    

n < m returns True if n is strictly less than m, and False otherwise.

# > #: FLOAT x FLOAT ( BOOLEAN

    

n > m returns True if n is strictly greater than m, and False otherwise.

# <= #: FLOAT x FLOAT ( BOOLEAN

    

n <= m returns True if n is less than or equal to m, and False otherwise.

# >= #: FLOAT x FLOAT ( BOOLEAN

    

n >= m returns True if n is greater than or equal to m, and False otherwise.

· HEX (Color)
We introduced this data type to deal with colors because in HTML they are generally expressed as hexadecimal values (for example, Red=#FF0000). Only 16 of them are widely known by their names with their sRGB values:

    Black  = #000000    
Green  = #008000

    Silver = #C0C0C0    
Lime   = #00FF00

    Gray   = #808080    
Olive  = #808000

    White  = #FFFFFF   
Yellow = #FFFF00

    Maroon = #800000  
Navy   = #000080

    Red    = #FF0000    
Blue   = #0000FF

    Purple = #800080    
Teal   = #008080

    Fuchsia= #FF00FF 
Aqua   = #00FFFF

The operations on this type are:

# = #: HEX x HEX ( BOOLEAN

    

n = m returns True if n is equal to m, and False otherwise.

getRed: HEX ( HEX

    

getRed(color) returns the Red component of color.

getGreen: HEX ( HEX

    

getGreen(color) returns the Green component of color.

getBlue: HEX ( HEX

    

getBlue(color) returns the Blue component of color.

· STRING

This type is for strings of characters. The predefined operations on this type are:

Length: STRING ( INTEGER

    

Length(s) returns the number of characters in s.

Sub_string: STRING x INTEGER x INTEGER ( STRING

    Sub_string(s,n,m) returns the sub-string of s starting at position n (n>=1) in s and taking m (m>=0) consecutive characters. If n<1 and m>Length(s) or n<1 then the empty string is returned. If n+m>Length(s) then only Length(s)-n+1 last characters of s are returned.

# + #: STRING x STRING ( STRING

    

s + t returns the string obtained by appending t to the end of s.

# = #: STRING x STRING ( BOOLEAN

    

s = t returns True if s is equal to t, and False otherwise.

# < #: STRING x STRING ( BOOLEAN

    

s < t returns True if s is lexically before t, and False otherwise.

# > #: STRING x STRING ( BOOLEAN

    

s > t returns True if s is lexically after t, and False otherwise.

# <= #: STRING x STRING ( BOOLEAN

    

s < t returns True if s is lexically before or equal to t, and False otherwise.

# >= #: STRING x STRING ( BOOLEAN

    

s < t returns True if s is lexically after or equal t, and False otherwise.

2.11 Constructed User Values
In addition to the simple data types, we introduced some constructed data types that can be used to define user values. 

Contrarily to simple data types, we need specify to define the constructed data types in the GDL DTD to explicit their syntax.

<CONSTRCT-VAL-DEF> ::= <SET-VAL-DEF> | <SEQ-VAL-DEF> | 

 









 <TABLE-VAL-DEF> | <CP-VAL-DEF> | 
 









 <ID_VAL-DEF>
<SET-VAL-DEF> ::= < Set_Value ID_Value = <VID-STRING> >
        








<SIMPLE-VAL-DEF-LIST> | 
<CONSTRACT-VAL-DEF-LIST>  
  







< / Set_Value >

<SEQ-VAL-DEF> ::= < Seq_Value ID_Value = <VID-STRING> >
        








<SIMPLE-VAL-DEF-LIST> | 
<CONSTRACT-VAL-DEF-LIST>

  
  






< / Seq_Value >

<TABLE-VAL-DEF> ::= < Table_Value ID_Value = <VID-STRING> >
         








<TAB-INDEX-DEF>

         








<TAB-ELEMS-DEF>
< / Table_Value >

<TAB-INDEX-DEF> ::= < Table_Index >
         








<SIMPLE-VAL-DEF-LIST> | 
<CONSTRACT-VAL-DEF-LIST>

        







< / Table_Index >
<TAB-ELEMS-DEF> ::= < Table_Elements >
         








<TAB-ELEM-DEF>+

        
     





< / Table_Elements >
<TAB-ELEM-DEF> ::= < Table_Element >
         








<SIMPLE-VAL-DEF-LIST> |

<CONSTRCT-VAL-DEF-LIST>

        
    

  



< / Table_Element >
<CP-VAL-DEF> ::= < Cp_Value ID_Value = <VID-STRING> >
     







<CP-SELECT-DEF-LIST>

         





< / Cp_Value >
<CP-SELECT-DEF> ::= < Selector Name = <ID-STRING> >
         








<SIMPLE-VAL-DEF-LIST> | 
<CONSTRCT-VAL-DEF-LIST>  
       

  
  



  < / Selector >

<ID-VAL-DEF> ::= < ID_Value ID_Ref = <ID-REF-STRING> / >
The ID_Value is a simple value whose value is a reference to an identifier of another value.

-----------------------------------------------------------
<!ELEMENT Constructed_Value (Set_Value | Seq_Value | Table_Value | 
   Cp_Value | ID_Value)+>

<!ELEMENT Seq_Value ((Simple_Value+) | (Constructed_Value+))>
<!ATTLIST Seq_Value


ID_Value ID #REQUIRED

>
<!ELEMENT Set_Value ((Simple_Value+) | (Constructed_Value+))>
<!ATTLIST Set_Value


ID_Value ID #REQUIRED

>
<!ELEMENT Cp_Value (Selector, Selector+)>
<!ATTLIST Cp_Value


ID_Value ID #REQUIRED

>
<!ELEMENT Selector (Simple_Value | Constructed_Value)>
<!ATTLIST Selector


Name ID #REQUIRED

>
<!ELEMENT Table_Value (Table_Index, Table_Elements)>
<!ELEMENT Table_Index (Simple_Value | Constructed_Value)>
<!ATTLIST Table_Index


ID CDATA #IMPLIED

>
<!ATTLIST Table_Value


ID_Value ID #REQUIRED

>
<!ELEMENT Table_Elements (Table_Element+)>
<!ELEMENT Table_Element (Simple_Value | Constructed_Value)>
<!ATTLIST Table_Element


ID CDATA #REQUIRED

>
<!ELEMENT Id_Value EMPTY>
<!ATTLIST Id_Value


ID_Ref IDREF #REQUIRED

>
The predefined constructed data types and their operations are:
· The Set Type Constructor (SET)

A set of values of a given data type is characterized by the facts that:

· The order of the members in the set is not relevant;

· The number of identical members in the set is not relevant;
· A set may be empty.
The operations predefined on sets are:

Empty: SET[T] ( BOOLEAN

    

Empty(s) returns True if s is empty, and False otherwise.

Size: SET[T] ( INTEGER

    

Size(s) returns the number of members of s.

IN: T x SET[T]( BOOLEAN

    

IN(a, s) returns True if a is a member of s, and False otherwise.

Union: SET[T] x SET[T] ( SET[T]

    

Union(s, t) returns the set which contains only all members of s and all 
members of t.

Intersect: SET[T] x SET[T] ( SET[T]
//Intersection
    

Intersect(s, t) returns the set which contains only all members of s which are 
also members of t.

Diff: SET[T] x SET[T] ( SET[T]
//Difference
  

Diff(s, t) returns the set which contains only members of s which are not 
members of t.

Include: SET[T] x SET[T] ( BOOLEAN

   

Include(s, t) returns True if all members of t are members of s and there 
exist a member of s which is not member of t, and False otherwise.

Equal: SET[T] x SET[T] ( BOOLEAN

Equal(s, t) returns True if every member of s corresponds uniquely to one and only one member of t, and False otherwise.

· The Cartesian product type constructor (CP)

A Cartesian product of values of given type(s) is characterized buy the facts that:

· A value at a given place in the CP has always the same type;

· A CP value has always the same number of fields;
· There must be at least one field in a CP.

A field can also be named so that we can refer to it by its name.

We predefined the following operation on CP:

Idi: CP[id1:T1, ..., Idi: Ti, ...] ( Ti

    

Idi(x) returns the value of the field Idi of x. An operation is defined for each 
field of the CP.
· The Sequence type constructor (SEQ)

A sequence of values of a given type is characterized by the facts that:

· The order of the elements in the sequence is relevant;

· The number of identical elements in the sequence is relevant;
· A sequence may be empty.

The operations predefined on SEQ are the followings:

Empty: SEQ[T] ( BOOLEAN

    

Empty(s) returns True if s is empty, else it returns False.

Size: SEQ[T] ( INTEGER

    

Size(s) returns the number of members of s.

Element: SEQ[T] x INTEGER ( T

    

Element(s, n) returns the nth element of s.

Sub_seq: SEQ[T] x INTEGER x INTEGER ( SEQ[T]

    

Sub_seq(s,n,m) returns the sub-sequence of s starting at position n (n>=1) of 
length m (m>=0). If n<1 and m>Length(s) or n<1 then the empty sequence 
is returned. If n+m>Length(s) then only Length(s)-n+1 last elements of s are returned.

IN: T x SEQ[T]( BOOLEAN

    

IN(a, s) returns True if a is a member of s, else it returns False.

· The Table type constructor (TABLE)

A table is constructed on two types: the type of the elements of the table and the type of the index. A table of elements of type T1 indexed by T2 is characterized by the membership function which associates for each value of type T2 a value of type T1+{UNDEF} (i.e. a value of type T1 or the special value UNDEF).

The predefined operations on TABLE are:

Empty: TABLE ( BOOLEAN

    

Empty(t) returns True if t is empty (all elements are undefined), and False 
          otherwise 
IN: T x TABLE[ID ( T] ( BOOLEAN

    

IN(x, t) returns True if there is an element in t whose value is x, and False 
otherwise.

# [ # ]: TABLE[ID ( T] x ID ( T+{UNDEF}

    

t[i] returns the value of the element of t whose index is i.

2.12 Evaluation Conditions
<EVAL-CONDS-DEF> ::= < Evaluation_Conditions >










<META-COND-DEF>*











(<DIRECT-COND-DEF> | 
  
<MAPPED-COND-DEF>)+



    
      




< / Evaluation_Conditions >
-----------------------------------------------------------
<!ELEMENT Evaluation_Conditions (Meta_Condition*, (Direct_Condition | Mapped_Condition)+)>

Notice that there are two implicit constraints that can not be expressed in XML: 

· There will be mapped conditions if and only if we specified at least one Meta condition.
· The number (Direct condition + Mapped condition) <= the number of evaluation sets.

2.13 Meta evaluation Condition

A Meta evaluation condition is composed of:

· At least one Meta variable: a Meta variable has an identifier and is of one of the predefined simple or constructed data types. 
· One Meta model: the model is the place where we specify the evaluation expression. The model’s utility is just to separate the variables from the list of operations defined in the Meta condition. 
<META-COND-DEF> ::= < Meta_Condition ID_Condition = <CID-STRING> >
            







<META-VARS-DEF>











<META-MODEL-DEF>



    
      




< / Meta_Condition >
<META-VARS-DEF> ::= 
< Meta_Vars >
            







<META-VAR-DEF>+



    
      



   
< / Meta_Vars >
<META-VAR-DEF> ::= 
< Meta_Var 












Name = <NAME-STRING>












Type = <CONST-INT>  | <CONST-HEX> |
<CONST-FLT>| <CONST-STR> | 
<CONST-BOOL> >


    
      




< / Meta_Var >
<META-MODEL-DEF> ::= < Meta_Model >




 






<OPERATION-DEF>+


    
      




 < / Meta_Model >
-----------------------------------------------------------
<!ELEMENT Meta_Condition (Meta_Vars,  Model)>
<!ATTLIST Meta_Condition


ID_Condition ID #REQUIRED

>
<!ELEMENT Meta_Vars (Meta_Var+)>
<!ATTLIST Meta_Var


Name ID #REQUIRED


Type (Int | Hex | Float | Str |Bool) #REQUIRED

>
<!ELEMENT Meta_Var EMPTY>
<!ELEMENT Model (Operation+)>
2.14 Operations in evaluation conditions

As the syntax of the Meta condition depicts, its model can be specified as a sequence of smaller operations. This way of specifying evaluation expression is relatively complex, but it enables us to add some addition information especially for controlling the execution of the expression and for providing specific output messages.

An operation is composed of one or more arguments, and its execution triggers one of many possible actions. We provide the argument’s position in the operation header explicitly. An action is triggered by a specific result value of the operation execution. 

<OPERATION-DEF> ::= 
< Operation 











ID_Operation = <OID-STRING>











Symbol = <FREE-STRING>











Return_Type = <CONST-INT> | <CONST-HEX> |







    








<CONST-FLT>| <CONST-STR> | 

    














<CONST-BOOL> | <VAL-IDREF> 

>




 





<ARGUMENT-DEF>+





 





<ACTION-DEF>+



    
      




< / Operation >
< ARGUMENT-DEF> ::= < Argument 











Arg_Type = <CONST-VAL> | <CONST-OP>|





           







<CONST-SET>| <CONST-SET-ELEM>|

<CONST-VAR> | <CONST-IDREF>

Arg_Value = <IDREF-STRING>











Arg_Pos 
= <INT-VAL>


    
      




< / Argument >
< ACTION-DEF> ::= < Action 

Result   = <FREE-STRING>

What 
= 
<ERROR-CONST> | <JUMP-CONST> | 

<WARN-CONST> | <SUCCESS-CONST>










[Where 
= <OID-STRING>]










[Why 
= <FREE-STRING>]



    
      


 < / Action >
-----------------------------------------------------------
<!ELEMENT Operation (Argument+, Action+)>
<!ELEMENT Argument EMPTY>
<!ATTLIST Operation


ID_Operation ID #REQUIRED


Symbol CDATA #REQUIRED


Return_Type (Int | Hex | Uri | Str | Boolean | Val | Float) #REQUIRED

>
<!ATTLIST Argument


Arg_Type 
(Val | Op | SET | SetE | Var | IDREF) #REQUIRED


Arg_Value IDREF #REQUIRED


Arg_Pos 
CDATA #IMPLIED

>
<!ELEMENT Action EMPTY>
<!ATTLIST Action


Result 

CDATA #REQUIRED


What 

(Error | Jumb | Success | WarnStop | WarnJump) #REQUIRED


Where 
IDREF #IMPLIED


Why 

CDATA #IMPLIED

>
2.15 Direct Evaluation Condition
A direct evaluation condition is the same as a Meta evaluation condition, but instead of Meta variables, we directly use identifiers of elements of evaluation sets on which the condition must be applied.

<DIRECT-COND-DEF> ::= < Direct_Condition 












ID_Condition = <CID-STRING> 












ID_Set = <SID-STRING> >











[Comment = <FREE-STRING>] >




 






<OPERATION-DEF>+


    
      





< / Direct_Condition >
-----------------------------------------------------------
<!ELEMENT Direct_Condition (Operation+)>
<!ATTLIST Direct_Condition


ID_Condition IDREF #REQUIRED


ID_Set IDREF #REQUIRED


Comment CDATA #IMPLIED

>
The same difference between direct and Meta conditions exists between operations in direct conditions and operations in Meta conditions. Their syntax is identical, but in the first case, we use identifiers of sets elements instead of identifiers of Meta variables.

2.16 Mapped Evaluation Condition

A mapped evaluation condition is the instantiation of a Meta evaluation condition for a given evaluation set. The instantiation is realized by using a set of Meta mappings to map between Meta variables in the Meta condition and concrete corresponding elements in evaluation sets.

<MAPPED-COND-DEF> ::= < Mapped_Condition 













Meta_ID = <CID-STRING> 













Set_ID = <SID-STRING> >




 






<META-MAPPING>+


    
      





< / Mapped_Condition >
<META-MAPPING> ::= 

< Meta_Mapping 










 

Meta 
= <MVID-STRING> 










 

Concrete = <SEID-STRING> 



    
      



  

/ >
-----------------------------------------------------------
<!ELEMENT Mapped_Condition (Meta_Mapping+)>
<!ATTLIST Mapped_Condition


Set_ID 
IDREF #REQUIRED


Meta_ID 
IDREF #REQUIRED

>
<!ELEMENT Meta_Mapping EMPTY>
<!ATTLIST Meta_Mapping


Meta 

IDREF #REQUIRED


Concrete 
IDREF #REQUIRED

>
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