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Part 1:

A CorbaScript Overview

CORBA and Scripting

[0 OMG wants a scripting language for its future
component model (CORBA 3.0)

[0 Making the composition of CORBA components easier
[0 Removing complexities such as

[0 Memory allocation and de-allocation

[0 Memory pointers

[0 Compilation and linking procedures
[0 End-User Oriented

[0 They only must focus on integration and business logic
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General Scripting Benefits

[0 Interactive and interpreted: User-oriented

[0 To control and manage local resources

O Files, processes, users: Unix shells, Perl
O Graphical widgets: Tcl/Tk
O Databases: SQL, OQL

[0 To assemble system components

O Visual Basic, Emacs-Lisp, ...
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General Scripting Benefits, cont’d

[0 Simplicity of use

O Typeless, dynamic typing, garbage collector
[0 Easy to learn

O Simpler than system programming languages
[0 Enhanced productivity

O Easier development (interactive mode)

[0 Reduced costs
[0 Reduce training and operating costs
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CORBA and Scripting Language

[ Scripting benefits can be applied to CORBA
in all of the development and execution steps:
O Design and prototyping

[0 Development and testing

O Configuration and administration
00 Discovering and using services

00 Assembling software components

[0 Managing evolution

Some comments about the
CORBA Scripting Language

[J Requirements:

[0 Must be object-oriented to reflect the CORBA object /
component model

[0 Must seamlessly integrate the OMG IDL type system

[0 Two approaches:

[ Take an existing scripting language and map OMG
IDL concepts to its type system

O Design a new scripting language based on the OMG
IDL type system
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CorbaScript

[0 A new scripting language dedicated to CORBA
O Interpreted and interactive

[0 General purpose

[0 Object-oriented and “everything is an object”
[ Dynamic typing

[ Reflexivity and introspection

[ Extensible by plugs-in

) [+#13)<

CorbaScript cont’d

[0 Complete OMG IDL binding

[0 Simple CORBA object binding

[0 Dynamic invocation of CORBA objects

[0 Dynamic implementation of CORBA objects

[0 No generation of stubs/skeletons
[0 Use of IFR, DII, DSI, DynAny APIs
[0 This is @ dynamic CORBA binding !
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CorbaScript Architecture
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Grid Service IDL Specification

moduleGridService{
typedef doublé/alue ;

Some internal
definitions

structCoord {unsigned short X, y;};
exceptioninvalidCoord {Coord pos;};
interfaceGrid {
readonly attribute Coordimension;
void set(in Coord pos, in Value val) raises (InvalidCoord);
Valueget (in Coord pos) raises (InvalidCoord

The Grid
interface

The Factory

void destroy () ; .
) interface
interfaceFactory {

Grid create_grid (in Coord dim, in Value init_value);
3
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Discovering IDL Specifications

> GridService.Grid

<OMG-IDL interface GridService::Grid{...};>

> GirdService.Grid.set

<OMG-IDL void set (in Coord pos, in Value val)

raises (InvalidCoord);>
ﬁ
:// >

?ﬁ<—>
< 1~ ORB

* Direct Access to OMG IDL (via Interface Repository)
* End-users on-line help
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Linking to Objects

> Gf = NS.resolve( factory_path )
> aGrid = Gf.create_grid ([20,5], 0)
-

fm /\ -
L S

* Initial object references
* Access to standard services: Naming, Trader, ...
* Object referencing with IOR and URL

> NS = CORBA.ORB.resolve_initial _references(«NameSeTice

Name aGridServer
Service -
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Invoking Distributed Objects (1/2)

> aGrid.dimension

> aGrid.set ([1,2], 10)
GridService::Coord(20,5)

aGridServer

5
ORB —/

* Discover, accessaandinvoke any CORBA object
* DIl & IIOP = any operation on any object
» Dynamic type checking and conversions

v
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Invoking Distributed Objects (2/2)

> d = aGrid.dimension
> foriinrange (1, d.x) {
for jin range (1, d.y) {
print (aGrid.get ([i, j1)) }}

aGridServer

01000...
t -
< — ORB ;f >

» Support complex users’activities

) [+18/ <

Procedures and Modules

GridTools.cs
proc displayGrid (g

> import GridTools
> GridTools.displayGrid (aGrid)
01000...

aGridServer

ORB

—

» Storing and reusing users’scripts
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Implementing Distributed Objects

> import grid_impl grid_impl.cs

> factory = grid_impl.FACTORY () | [class FACTORY/{}
register to a Name Service “class GRID {}
and wait for ORB requests

Any client

[ 1]
~T> orB _J

* OOP = class/instance, multiple inheritance
» DSI = receive any CORBA request
 Create complex server applications

CORBA for End-Users

~
Scripts
v

™

Script
i

Name
Service

/N

|
ORB <=

* Create complex client/server applications
* CORBA becomes simple angder-friendly

>

10



Part 2:

The CorbaScript
Language Core

The CorbaScript Language Core

O Lexical Rules

[J Scripts

[J Expressions

[1 Assignments

[0 Objects and Basic Types
[ Control Flow Management
[0 Procedures

O Classes

] Exceptions

[0 Modules

11
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Lexical Rules

[0 Comments begin by #
O Identifiers are case sensitive
[0 Few keywords (15)
[0 Some punctuation tokens
O Literals similar to OMG IDL
[0 Integer
O Floating-point
O Character
O String

) 530/ <

Scripts

00 A script is a set of statements

[1 A statement is
O a null statement (; )
[ a statement block ( { statements }
[Jan expression
[ a variable management statement
[0 a control flow statement
O a procedure declaration
[ a class declaration
[J an exception management statement
[0 a module management statement

12
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Expressions

[1 An expression is:
O a parenthesed expression
O a literal, an identifier, an array or dictionary creation
O an arithmetic, relational, or logical expression
O a procedural call
[0 an attribute getting
[0 a method call
00 an indexed getting

[0 The evaluation of an expression is an object
[0 The semantics depends on manipulated objects

) 532 €

Basic expressions

[1 Lexical literals:
010, 3.1415 ,’c’ , «Hello World!»

[ Lexical identifiers refer to:
[0 named objects : Void , true , false
O objects contained into variables : my var

[0 Array literals:
O[ ,[10,’c, «Hello World!», true]

[0 Dictionary literals:
O { «<key»: «value», 2: true, 'c’: 3.1415 }

13
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Expressions and operators

O Arithmetic operators:
(lunary ones: +, -
Obinary ones: +, -, *,/, %\
[ Relational operators:
O== 1=, <, <=, >, >=
O Logical operators:
[J negation: !
D&& ||
[0 Classical semantics for basic object types

) [5-34 €

Other expressions

0 Procedural call
[J expression(...)

[0 Attribute getting

[0 expression.attribute (or exprlattr )
[0 Method call
O expression.method(...) (or expr'method(...) )

[0 Indexed getting
[J expression[expression]

[0 Note that semantics depends on expression
[0 A(10) = procedure A calling or type A instanciation
Oalm(10) = deferred call if a is a CORBA object ref.
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Assignments

[ Variable assignment
[0 my_var = expression

O declaration at the first assignment
[ Attribute assignment
[J object.attribute = expression (orola=e )
[0 semantics depends on the object behavior
[0 Indexed assignment
[ object[expression] = expression
O semantics depends on the object behavior

) [5-37) <

Objects and Basic Types

[0 Every CorbaScript entity is an object
[ Every object has a type which defines
Othe type attribute
Othe is_a(aType) method
O the _toString() method
[ Every type is also an object
O type conformity can be checked at runtime

[0 Basic types are named by identifiers

[0boolean , long , double , char , string ,
array , and dictionary

15
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Examples on Basic Types

>>> b = true
>>>b._toString()
«true»

>>>b._type

< type boolean{...}>
>>> b._type == boolean
true

>>> b, is_a(char)

false

>>> hoolean._is_a(long)
false

[0 Ditto for other basic types (and on any types)

) 539 €

The string Type

[1 Strings are constant objects
[1 String objects support:

Othe length attribute | = s.length

O the indexed getting notation c = 9gJi]

O the + operator s=s+¢
s=c+s

O all relational operators b=s1!=s2

0 various search methods: index and rindex

[0 other methods: substring , toLowerCase ,
toUpperCase

16
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The array Type

[0 An array object is a dynamic container of any
CorbaScript objects

[0 Array objects support:

O the length  attribute | = a.length
O the indexed getting notation 0 = ali]
O the + operator a=al+a2

O search methods: contains , index and rindex
O other methods: append, insert , delete , remove

[0 The array type supports:
Othe create method array.create(10)

) [543 €

The dictionary type

[0 A dictionary object is a general container to store
[ key - value ] associations
O keys and values are of any types

[0 Dictionary objects support:

O the size attribute | = d.size

O the keys attribute a = d.keys
O the values attribute a = d.values
[ the indexed getting notation v =d[K]

[0 various methods: contains , containskey , remove

17
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Predefined Internal Procedures

[ Evaluation of a stringified script
[ eval(string)

[0 Execution of a script file
[J exec(string)

[0 Read a string
[ getline()

[ Print expressions
O print(...)
O printin(...)

) [5-45 €

Five Control Flow Statements

[0 The if statement

O if (condition) { statements } else {statements}

[0 The while statement
O while (condition) { statements }

[0 The do statement

O do { statements } while (condition)
0 The for statement

O for variable in expression { statements }
0 The return  statement

O return  expression

18
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Procedures

[ Declaration
[0 proc name(parameters) { statements }

[0 Formal parameters are not statically typed
O Last parameters can have default values
[ By default, variables are local
[ the global scope allows access to global variables
[0 Use of the return  statement

[0 Procedures are objects
O can be stored into variables, arrays, etc.

) 550/ <

A Procedure Example

>>>proc up (a, b) {returna>b}
>>> proc down (a, b) {returna<b}
>>> proc sort (a, sort_criteria = up) {
foriin range (0, a.length -2)
forjinrange (i + 1, a.length -1)
if ( sort_criteria (a[i], afj]) ) {
temp = a[i] a[i] = a[j] a[j] = temp

}
>>>3a=[60,6543,4,1124,1]
>>> sort (a)
>>> a
[1,4,60, 124 ,6543]
>>> sort (a, down)
>>>a
[6543,124,60,4,1]

19
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Classes

[0 Object-Oriented Programming:
O Classes are user defined types
00 Polymorphism and overriding available
O Multiple inheritance available
O Overloading not provided
O Class attributes and methods supported
O Instance attributes and methods supported

[ Declaration
[Jclass name(parent_classes) { statements }

) [5-51) €

Classes

[0 The statements  part allows to define
O Class attributes by assigning variables
O Class methods by procedure declarations
O Instance methods by procedure declarations
[ Instance methods must have an explicit first
parameter that will refer to the invoked instance
[0 A convention is used to name the initialization
method called at the instanciation time

[] Instance attributes are defined at their first
assignment

20
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A Simple Class Example

class Point2D {
proc _ Point2D___ (self,x,y) {
self.x = x
selfy=y
Point2D.nb_created_points = Point2D.nb_created_points + 1

proc show (self) {
printin ("Point2D(x=", self.x, ", y=", self.y, ")")

proc move (self, x, y) {
self.x = self.x + x
selfy =selfy +y

proc how_many () {

printin (nb_created_points, " Point2D instances are been created.

nb_created_points =0

> [552 €
Using the Point2D Class

>>>p = Point2D(1,1)
>>> p
< Point2D instance
x=1
y=1
>
>>> p.move(10,10)
>>> p.show ()
Point2D(x=11, y=11)
>>> p,_type
< class Point2D {
proc __Point2D__ (self, x, y);
proc show (self);
proc move (self, X, y);
proc how_many ();
nb_created_points = 1;

}>

21
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Class Inheritance Examples

class Point3D(Point2D) {
proc __Point3D__ (self,x,y,z) {
self.__Point2D__ (x,y)
selfz=z
}
move2D = Point2D.move
proc move (self, p) {
self.move2D (p.x, p.y)
self.z =self.z + p.z
}
}

class ColoredPoint2D (Point2D) { . ..}
class ColoredPoint3D (Point3D, ColoredPoint2D) { . . . }

) 553 <

Classes are types and objects

>>> t = ColoredPoint3D

>>>p =1(10,10,10,"green")

>>> p._type == ColoredPoint3D
true

>>> p._type == Point2D

false

>>> p._is_a(Point2D)

true

>>> ColoredPoint3D._is_a(Point2D)

true

22
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Internal Exceptions

[0 A CorbaScript interpreter must raise exceptions
when execution problems occur:

[0 BadArgumentNumber a_string.toUpperCase(10)
O BadIndex a_string[-1]

O BadTypeCoerce a_string < 10

O ExecutionStopped while(true) { . . .}

O NotFound a_string.an_attribute

O NotSupported s(10)

O Overflow 10/0

[0 ReadOnlyAttribute s.length = 10

O SyntaxError s.10
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Throwing User Exceptions

[ Scripts can raise exceptions
O throw expression

[0 Thrown exceptions are any CorbaScript objects:

O throw 10

O throw « A problem! »
O throw [1, 2, 3]

O throw Point2D(1,1)

23
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Handling Exceptions

O The try /catch /finally construct allows scripts
to handle internal/user thrown exceptions

[ Example:
try {
... some script which throws an exception . . .
catch (string e) {
cat;:h. (array e) {
catch (Point2D e) {
catch (e){

}
}
}
}
} finally  {
N

) 558 <

Modules

[0 Modules are loadable script files
[ text files with .cs extension
[0 Importation is done by:
Oimport MyModule, AnotherModule
[0 the CSPATH environment variable defines directories

0 A module defines a scope containing

[ assigned variables MyModule.a_var
O procedure declarations MyModule.a_proc
O class declarations MyModule.a_class

[0 Modules are objects
[ can be stored into variables, arrays, etc.

24



Part 3:

The OMG IDL Binding

) [o-61) <

The OMG IDL Binding Principles

[0 CorbaScript provides a dynamic OMG IDL binding
O Access directly and naturally to any IDL specifications
O Loaded from the Interface Repository
[0 No stubs/skeletons generation

[0 The OMG IDL naming scheme is fully reflected:
O IDL identifiers = CorbaScript identifiers

[0 IDL scopes = CorbaScript scopes
[J CORBA.Repository

[J CosNaming.NameComponent.id

25
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The OMG IDL Binding Principles

[0 The OMG IDL type system is fully reflected into
the CorbaScript type system:

O basic types, modules, constants, enums, structs, unions,
typedefs, sequences, arrays, exceptions, interfaces,
TypeCodes, Anys, the CORBA module are reflected by
CorbaScript objects

O excepts currently: value types and value boxes

[0 OMG IDL types are CorbaScript types
[0 CosNaming.NamingContext.AlreadyBound

O instanciation by the CorbaScript procedural call notation

) Jo-61] <

OMG IDL Type Values

[0 OMG IDL type values are CorbaScript objects
[0 Standard attributes and methods are
O _type , _is_a(aType) , _toString()
[0 Specific attributes and methods are defined
according to the OMG IDL type
0 e.g. IDL struct fields
[0 Semantic of expression notations is defined
according to the OMG IDL type

O e.g. the indexed getting notation for IDL sequences

26
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Binding for Basic OMG IDL Types

[0 Basic OMG IDL types are reflected by CorbaScript
types contained into the CORBAscope

0 CORBA.Void, . . ., CORBA.WString
O Instanciation examples:
[ CORBA.Short(1) , CORBA.ULong(10000)

[0 Operators and automatic coercions between

compatible IDL types and basic CorbaScript types
[0 CORBA.Short(1) + 1 > CORBA.Double(3.1415)

) [662) <

Binding for Basic OMG IDL Types

Basic OMG IDL Types CorbaScript Type Identifiers

void CORBA.Void

short CORBA.Short
unsigned short CORBA.UShort
long CORBA.Long
unsigned long CORBA.ULong

long long CORBA.LonglLong
unsigned long long CORBA.ULonglLong
float CORBA.Float

27
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Binding for Basic OMG IDL Types

Basic OMG IDL Types CorbaScript Type Identifiers

double CORBA.Double

long double CORBA.LongDouble
boolean CORBA.Boolean
char CORBA.Char

wchar CORBA.WChar

octet CORBA.Octet

string CORBA.String
wstring CORBA.WString

) [662) <

Basic OMG IDL Values

[0 Examples:

>>> vyl = CORBA.Short(1)

>>>vy2 = CORBA.ULong(10000)

>>> vl +v2 >100

true

>>>v3 = CORBA.String("Hello World!")
>>>v3.length

12

>>>vy3 ="

true

28
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Binding for OMG IDL Module

[0 OMG IDL modules are CorbaScript objects
defining a scope to access to inner IDL definitions

O Inner definitions are accessed by the dotted
notation
O GridService.Factory

[0 Module evaluation displays its content

O >>> GridService
< OMG-IDL module GridService {...}; >

) [663] <

Binding for OMG IDL Module

[0 OMG IDL Examples

module GridService { ...};
module MA {
module MB{...};
3
[0 CorbaScript Representation

>>> GridService
< OMG-IDL module GridService{...}; >

>>>m = MA.MB
>>>m

< OMG-IDL module MA::MB {...}; >

29
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Binding for OMG IDL Constant

[0 OMG IDL constants are CorbaScript objects
O can be prefixed by their module or interface scope

[0 Constant evaluation displays the IDL definition

>>> Pl

< OMG-IDL const double Pl = 3.14159; >

>>> Math.PI

< OMG-IDL const double Math::PI = 3.14159; >

) 664 <

Binding for OMG IDL Constant

[0 OMG IDL Examples

const double Pl = 3.14159;
module Math {

const double Pl = 3.14159;
k

[0 CorbaScript Representation

>>> P

< OMG-IDL const double Pl = 3.14159; >

>>> Math.PI

< OMG-IDL const double Math::PI = 3.14159; >
>>>c = Pl

>>>C

< OMG-IDL const double Pl = 3.14159; >
>>>c._type

< OMG-IDL typedef double CORBA.Double; >

30
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Binding for OMG IDL Enum

[0 OMG IDL enumerations are CorbaScript types

defining scopes which contain enumeration items

[0 Enum evaluation displays the IDL definition
>>> Months
< OMG-IDL enum Months { January, February,
March, April, May, June, July, August,
September, October, November, December }; >
[0 The attribute getting notation is used for value
creation

>>> Months.January

) 664 <

Binding for OMG IDL Enum

[0 OMG IDL Example

enum Months {
January, February, March, April, May, June, July,
August, September, October, November, December

h
[0 CorbaScript Representation

>>> m = Months

>>>m
< OMG-IDL enum Months { January, February,
March, April, May, June, July, August,

September, October, November, December }; >

31
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Binding for OMG IDL Enum

[0 Enum Values

>>> a = Months.January
>>> a
Months.January

>>> a._type

< OMG-IDL enum Months { January, February,
March, April, May, June, July, August,
September, October, November, December }; >

>>> a._is_a(Months)
true

) 1666 <
Binding for OMG IDL Structure

[0 OMG IDL structs are CorbaScript types
[0 Struct creation is done by the call notation
O StructIDLType(field 1 ---, field )
O checks the number of fields
O automatic coercion if needed
[0 IDL struct values are CorbaScript objects
O struct fields are reflected by CorbaScript attributes
Ov =a_struct.a_field
Oa_struct.a_field =v

O type checking when fields are set (+ automatic coercion)

32
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Binding for OMG IDL Structure

[0 OMG IDL Examples

/I This definition can be located inside or outside an IDL
module or interface

struct Point {
double x;
doubley;
h

struct TwoPoints {
Point a;
Point b;

) [6-66 <

Binding for OMG IDL Structure

[0 CorbaScript Representation

>>> Point
< OMG-IDL struct Point { double x; double y; }; >

>>> Point.x
< OMG-IDL typedef double CORBA.Double; >

>>> TwoPoints
< OMG-IDL struct TwoPoints { Point a; Point b; }; >

>>> TwoPoints.a
< OMG-IDL struct Point { double x; double y; }; >

>>> a = Point
>>> g
< OMG-IDL struct Point { double x; double y; }; >

33
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Binding for OMG IDL Structure

[J Structure Value
>>>pl = Point (1,2)
>>>pl
Point(1,2)
>>> tpl = TwoPoints([11,22],[33,44])
>>>tpl
TwoPoints(Point(11,22),Point(33,44))

>>> tp2 = TwoPoints(pl1,Point(3,4))

>>> tp3 = TwoPoints(Point(6,7),Point(8,9))

) [667) <

Binding for OMG IDL Structure

[] Structure Fields

>>>pl.x
CORBA.Double(1)
>>>plx=-1
>>>pl

Point(-1,2)

>>>tpl.a
Point(11,22)
>>>tpl.a.y
CORBA.Double(22)

>>> tpl._type
< OMG-IDL struct TwoPoints { Point a; Point b; } >

34
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Binding for OMG IDL Union

[0 OMG IDL unions are CorbaScript types
[0 Union creation is done by the call notation
O UnionIDLType(discriminator,value)
[0 checks the discriminator and the value
[0 automatic coercion if needed
[0 IDL union values are CorbaScript objects
O discriminator is reflected by the _d readonly attribute
O union fields are reflected by CorbaScript attributes
O union field getting is checked accordingto the discr.
O discriminator is set at field assignment

) [6-68] <

Binding for OMG IDL Union

[0 OMG IDL Examples

/I This definition can be located inside or outside an IDL
module or interface

union Union switch(unsigned short) {
case 0: short m_short;
case 1: long m_long;
case 2: float m_float;

k

35
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Binding for OMG IDL Union

[0 CorbaScript Representation

>>> u = Union
>>> U
< OMG-IDL union Union switch (unsigned short)

{

case 0: short m_short;
case 1: long m_long;
case 2: float m_float;

b >

>>> y == Union
true

) 1669 <

Binding for OMG IDL Union

[J Union Values

>>> a = Union(0,1)
>>> a
Union(0,1)

>>> b = Union(2,10.3)
>>> P
Union(2,10.3)

>>> a._type == b._type
true

36
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Binding for OMG IDL Union

(] Union Fields

>>>a._d
CORBA.UShort(0)

>>> a.m_short
CORBA.Short(1)

>>>a.m_long =2
>>>a.m_long
CORBA.Long(2)
>>>a._d
CORBA.UShort(1)

) [670] <

Binding for OMG IDL Typedef

[0 OMG IDL typedefs are CorbaScript types
O the typedef type is conform to its aliased type

00 Typedef creation is done by the call notation
O TypedefIDLType(field 1 ..., field n)
O checks the number of fields according to the aliased type
[0 automatic coercion if needed

O Typedef values are used according to the rules
defined for the binding of the aliased type

37
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Binding for OMG IDL Typedef

[0 OMG IDL Examples

/I This definition can be located inside or outside an IDL
module or interface

typedef unsigned short Day;
typedef Point Coordinate;

[0 CorbaScript Representation

>>> Day
< OMG-IDL typedef unsigned short Day; >

>>> ¢ = Coordinate
>>> C
< OMG-IDL typedef Point Coordinate; >

>>> C.X
< OMG-IDL typedef double CORBA.Double; >

) 671 €

Binding for OMG IDL Typedef

[0 Typedef Values
>>> d = Day(2)
>>>d
Day(2)

>>> ¢ = Coordinate(1.1,2.2)
>>>C

Coordinate(1.1,2.2)

>>> C.X
CORBA.Double(1.1)

>>>c._is_a(Point)
true

38
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Binding for OMG IDL Sequence

[0 OMG IDL sequences are CorbaScript types
[0 anonymous sequence not allowed
[0 Sequence creation is done by the call notation
[0 SequencelDLType(item  ,, ...,item )
O type checking of items according to the seq. item type
[0 automatic coercion if needed
[0 IDL sequence values are CorbaScript objects
O with the length  attribute

O items are accessed by the indexed notation
Ov = a_sequence[index]
Oa_sequencelindex] = v

[ type checking when items are set (+ automatic coercion)

) 671 €

Binding for OMG IDL Sequence

[0 OMG IDL Examples

/I This definition can be located inside or outside an IDL
module or interface

typedef sequence<string> SeqString;
typedef sequence<Months> SeqMonths;
typedef sequence<Point> SeqPoint;

39
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Binding for OMG IDL Sequence

[0 CorbaScript Representation

>>> SeqString
< OMG-IDL typedef sequence<string> SeqString; >

>>> SeqgMonths
< OMG-IDL typedef sequence<Months> SeqMonths; >

>>> s = SegPoint
>>> S
< OMG-IDL typedef sequence<Point> SegPoint; >

) 672 <

Binding for OMG IDL Sequence

[0 Sequence Values
>>> g = SeqString("One","Two","Three")
>>> S
SeqString("One","Two","Three")

>>> s = SeqMonths()
>>> 5
SeqgMonths()

>>> s = SeqPoint ( [1.1,2.2] ,[3.3,4.4] ,[5.5,6.6] )
>>> 3
SeqgPoint(Point(1.1,2.2),Point(3.3,4.4),Point(5.5,6.6))

>>> 5] = SeqPoint ( [1.1,2.2], Point(3.3,4.4),
Point(CORBA.Double(5.5), CORBA.Double(6.6)) )

>>>sl. type

< OMG-IDL typedef sequence<Point> SeqPoint; >
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) 673/ <

Binding for OMG IDL Sequence

[1 Sequence Items
>>> s1[0]
Point(1.1,2.2)
>>> s1[0] = [100,200]
>>> s1[1].x = 300

>>> s1.length
3

>>> for iin sl { println (i) }
Point(100,200)
Point(300,4.4)
Point(5.5,6.6)

) 673 <

Binding for OMG IDL Array

[0 OMG IDL arrays are CorbaScript types

[0 anonymous array not allowed
[0 Array creation is done by the call notation

[0 ArrayIDLType(item 1r -, item )

00 number of items must be equal to the array size
00 IDL array values are CorbaScript objects

O with the length  attribute

O items are accessed by the indexed notation
Ov = an_array[index]
Oan_array[index] = v
[0 Item type checking according to the array item
type and automatic coercion if needed
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Binding for OMG IDL Array

[0 OMG IDL Examples

/I This definition can be located inside or outside an IDL
module or interface

typedef long ArrayLong[10];
typedef Point ArrayPoint[10];

[0 CorbaScript Representation

>>> ArrayLong
< OMG-IDL typedef long[10] ArrayLong;>

>>> a = ArrayPoint
>>> a
< OMG-IDL typedef Point[10] ArrayPoint;>

) 674 <

Binding for OMG IDL Array

1 Array Values

>>> a = ArrayLong(1,2,3,4,5)

Exception : < BadArraySize: array must have 10 items >
File "stdin", line 1 in ?

>>> a = ArrayLong(1,2,3,4,5,6,7,8,9,10)

>>> a

ArrayLong(1,2,3,4,5,6,7,8,9,10)

>>> a = ArrayPoint([1,1],[2,2],[3,3],[4,4],[5,5],[6,6]
[7,71,[8,8],[9,91,[10,10])

>>> a
ArrayPoint(Point(1,1),Point(2,2),Point(3,3),Point(4,4)
Point(5,5),Point(6,6),Point(7,7),Point(8,8),Point(9,9)
Point(10,1 0))

>>> a._type == ArrayPoint
true
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Binding for OMG IDL Array

(1 Array Items
>>> a[0]
Point(1,1)
>>> a[0] = [100,100]
>>> g[1].x = 200

>>> a.length
10

>>> foriin a { println (i) }
Point(100,100)
Point(200,2)

Point(3,3)

) 675 <

Binding for OMG IDL Exceptions

[0 OMG IDL exceptions are CorbaScript types

[0 CorbaScript provides a hierarchical type graph
containing all CORBA exceptions
[1 CORBA.Exception
O the root of the hierarchy of CORBA exceptions
[1 CORBA.SystemException
O the super type of any system exceptions
[1 CORBA.UserException

O the super type of any user defined exceptions
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) [675] <

CORBA Exceptions Type Graph

CORBA.Exception

T~

CORBA.SystemExceptior] CORBA.UserException
|A |A
All CORBA AllOMG IDL

User Exceptions

System Exceptions

) 676 <

Handling CORBA Exception

[0 Handling CORBA exceptions with the CorbaScript
throw /try /catch /finally mechanism

try {
# a script code.

throw CORBA.UNKNOWN
}catch ( CosNaming.NamingContext.AlreadyBound ae) {
}catch ( CORBA.UserException ue) {

}catch ( CORBA.SystemException se) {

} finally {
# a finally script code.
}
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) [676] <

CORBA System Exceptions

[0 System exceptions are CorbaScript types
O subtypes of the CORBA.SystemException

O defined into the CORBAscope
0 CORBA.UNKNOWN. ., CORBA.INVALID_TRANSACTION
O also the CORBA.CompletionStatus ~ enumeration

[ Creation is done by the procedural call notation
[0 SystemExceptionIDLType(minor,completed)
O minor and completed can be omitted

[0 System exception values are CorbaScript objects
O with minor and completed readonly attributes

) [6-76] <

All CORBA System Exceptions
CORBA.UNKNOWN CORBA.BAD_PARAM
CORBA.NO_MEMORY CORBA.IMP_LIMIT
CORBA.COMM_FAILURE CORBA.INV_OBJREF
CORBA.NO_PERMISSION CORBA.INTERNAL
CORBA.MARSHAL CORBA.INITIALIZE
CORBA.NO_IMPLEMENT CORBA.BAD_TYPECODE
CORBA.BAD_OPERATION CORBA.NO_RESOURCES
CORBA.NO_RESPONSE CORBA.PERSIST_STORE
CORBA.BAD_INV_ORDER CORBA.TRANSIENT
CORBA.FREE_MEM CORBA.INV_IDENT
CORBA.INV_FLAG CORBA.BAD_CONTEXT
CORBA.OBJ_ADAPTER CORBA.DATA_CONVERSION
CORBA.OBJECT_NOT_EXIST CORBA.INTF_REPOS
CORBA.TRANSACTION_REQUIRED CORBA.TRANSACTION_ROLLEDBACK
CORBA.INVALID_TRANSACTION




2677 <

Binding for OMG IDL Exception

[J System Exception Type

>>> CORBA.UNKNOWN
< OMG-IDL exception CORBA::UNKNOWN {
unsigned long minor;
CORBA::CompletionStatus completed,;
h>
>>> CORBA.CompletionStatus
< OMG-IDL enum CORBA::CompletionStatus {
COMPLETED_YES, COMPLETED_NO, COMPLETED_MAYBE

b >

>>> CORBA.UNKNOWN._is_a(CORBA.Exception)
true

) 677 <

Binding for OMG IDL Exception

[J System Exception Type

>>> e = CORBA.UNKNOWN

>>> e, is_a(CORBA.SystemException)
true

>>> e, is_a(CORBA.UserException)
false
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) [678] <

Binding for OMG IDL Exception

[0 System Exception Value

>>> s = CORBA.UNKNOWN()

>>>s = CORBA.UNKNOWN(100)

>>>s = CORBA.UNKNOWN(100,
CORBA.CompletionStatus. COMPLETED_YES)

>>> s.minor

100

>>> s.completed
CORBA.CompletionStatus. COMPLETED_YES

>>>s._type == CORBA.UNKNOWN
true

) 678 <

Binding for OMG IDL Exception

[0 System Exception Value

>>>s._is_a (CORBA.Exception)
true

>>> 5. is_a (CORBA.SystemException)
true

>>> s, is_a (CORBA.UserException)
false
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Binding for OMG IDL Exception

[0 User exceptions are CorbaScript types
O subtypes of the CORBA.UserException

[0 Exception creation is done by the call notation
[ UserExceptionIDLType(field 1 .-, field )
[0 checks the number of fields
[0 automatic coercion if needed

[0 IDL exception values are CorbaScript objects

O exception fields are CorbaScript attributes
Ov = an_exception.a_field
Oan_exception.a_field =v

[ type checking when fields are set (+ automatic coercion)

) 679 <

Binding for OMG IDL Exception

[0 User Exception OMG Example
/I This definition can be located inside or outside an IDL
module or interface
exception EmptyException {};

exception Exception {
string s;
Months m;
Point p;

h
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Binding for OMG IDL Exception

[0 CorbaScript Representation

>>> EmptyException
< OMG-IDL exception EmptyException {}; >

>>> Exception

< OMG-IDL exception Exception {
string s;
Months m;
Point p;

h>

>>> Exception.p

< OMG-IDL struct Point {
double x;
double y;

b >

) 679 <

Binding for OMG IDL Exception

[0 CorbaScript Representation

>>> Exception._is_a(CORBA.Exception)
true

>>> e = Exception
>>> e, is_a(CORBA.SystemException)
false

>>> e, is_a(CORBA.UserException)
true
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Binding for OMG IDL Exception

[0 User Exception Value

>>> u = EmptyException()

>>> u = Exception ("Hello", Months.June,
[100,100])

>>> U

Exception("Hello",Months.June,Point(100,100))

>>>U.s
"Hello"

>>> u._is_a (CORBA.Exception)

true

>>> y._is_a (CORBA.SystemException)
false

>>> y._is_a (CORBA.UserException)
true

) [6-80] <

Binding for OMG IDL Interface

[0 OMG IDL interfaces are CorbaScript types

O IDL inheritance graph is reflected by the same
CorbaScript type graph

[1 CORBA object references are CorbaScript objects
with attributes and operations according to their
OMG IDL interface

[0 Invocations are done through the DII
[0 parameter type checking is done via the IFR

[ all parameter passing modes are available
[ twoways, oneway and deferred modes are supported
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) [6-81] €

Binding for OMG IDL Interface

[0 OMG IDL Example:

interface Foo {

attribute string assignable;

readonly attribute double nonassignable;

long method(in long p1) raises(EmptyException);
h

interface AnotherFoo : Foo {
long operation(in long p1, out long p2, inout long p3)
raises(EmptyException);

) [o-81] <

Binding for OMG IDL Interface

[0 CorbaScript Representation

>>> F0oo
< OMG-IDL interface Foo {
attribute string assignable;
attribute readonly double nonassignable;

long method (in long p1)
raises(EmptyException);

1>

>>> a = AnotherFoo

>>> a

< OMG-IDL interface AnotherFoo : Foo {
long operation (in long p1, out long p2,
inout long p3) raises(EmptyException);

1>
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) [6-81] €

Binding for OMG IDL Interface

[0 CorbaScript Representation

>>> a = AnotherFoo.assignable
>>> a

< OMG-IDL attribute string Foo::assignable >

>>> AnotherFoo.operation

< OMG-IDL operation long AnotherFoo::operation
(inlong p1, out long p2, inout long p3)
raises(EmptyException) >

>>> AnotherFoo._is_a (Foo)
true

) [682] <

Binding to CORBA Objects

[0 Binding to CORBA objects:

O InterfacelDLName (StringifiedObjectReference)

[0 Stringified object reference:
[0 Standard IOR format
O Specific ORB URL format

[0 Examples:
objref = Foo ("IOR:...”")
objref = Foo (“iiop://www.lifl.fr:10000/ my_foo")
# Check if the IOR/URL refers to a Foo object
objref = CORBA.Object ("IOR:...")
# Automatic narrowing to the most derivated IDL interface
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) [682] €

Binding for OMG IDL Interface

[0 Object References

>>> objref._type
< OMG-IDL interface AnotherFoo : Foo {

long operation (in long p1, out long p2,
inout long p3)
raises(EmptyException);

1>

>>> objref =
AnotherFoo("iiop://host:port/name")

>>> objref._is_a(Foo)
true

) 682 <

Access to OMG IDL Attributes

[0 Simple and direct access
[0 Automatic conversions from/to IDL values

>>> objref.assignable = “Hello world”
>>> println (objref.assignable, ‘")
Hello world!

>>> objref.nonassignable = 10
Exception: < ReadOnlyAttribute: ... >

O Transparently done through the DII
[0 Control, coercion done by IFR information
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) [682] €

Binding for OMG IDL Interface

[0 Access to OMG IDL Attributes

>>> objref.assignable = "Hello World"
>>> println(objref.assignable, '!")
Hello World!

>>> objref.nonassignable = 10
Exception: < ReadOnlyAttribute: < attribute
readonly double Foo::nonassignable; > >
File "stdin", line 2 in ?

) [6:83] <

Invocation of OMG IDL Operations

[0 Invocations are done via the DII
[J objref.method (p1, ..., pn)

[J Parameters control and coercion via the IFR
[1 Exception management

[0 Examples:
>>> objref.method(100)
100
>>> try {
r = objref.method(100)
} catch (EmptyException e) {

}
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) 683 <

Parameter Passing Modes

[0 /n parameters are transmitted by values
O /nout and out require to use an Holder object

O Example:

>>> out = Holder ()

>>> jnout = Holder (200)

>>> objref.operation (100, out, inout)
100

>>> out.value

300

[0 An Holder contains an attribute: value

) 684 <

Invocation of Oneway Operations

[0 Oneway operations are invoked in the same way
that twoways operations
[J objref.operation(...)

[0 They are always called asynchronously via the DII
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) 684

Deferred Operation Invocations

[ Deferred invocations of OMG IDL operations are
supported by CorbaScript
O the method calling notation is object!method(...)
[0 The result is a FutureReply  object with
O the value attribute : the result (wait if needed)
Othe poll)  method : polls if the request is completed
Othe wait() method : waits for the reply
[Jout /inout parameters are Holder objects
which contain FutureReply  objects

) [6-84 <

Binding for OMG IDL Interface

[0 Operation Invocation Using the Deferred Mode

>>> objref.method

< OMG-IDL operation long Foo::method (in long
pl) raises(EmptyException) >

>>> futureReply = objreflmethod(100)

>>> futureReply.value
100
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> [6-85] €
The FutureReply

Functionality

futureReply.value

futureReply.poll()

futureReply.wait()

Type

Explanation

waits for the end of the invocation
and returns the result.

polls the end of the invocation
and returns a boolean:
true = invocation is completed ;
false = invocation is still running.

waits for the end of the invocation.

) [6-84 <

Binding for OMG IDL Interface

O Using /nout and out Parameters

>>> out = Holder()
>>> inout = Holder(200)

>>> futureReply = objrefloperation (100, out, inout)

>>> futureReply.value
100

>>> myFutureReplyForMyOutParameter = out.value
>>> myFutureReplyForMyOutParameter.value

300
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) 685/ €

Implementing OMG IDL Interfaces

[0 Done by CorbaScript classes

[0 Oper./attr. implemented by instance methods

O IDL attributes
O proc _get_<attr_name>(self) { return value }
O proc _set_<attr_name>(self,value) { ...}
00 IDL operations
O an instance method with the same name
O proc <operation_name> (self, . . ) {...}

[0 Incoming requests are managed through the DSI

) [685/ { Implementation of the
Interface Foo

class FOOQ{
proc _ FOO__ (self,s,d){self.s=s
self.d=d}
proc  _get_assignable (self) { return self.s }
proc  _set_assignable (self, value) { self.s = value }
proc  _get nonassignable (self) { return self.d }
proc  method (self, pl){
if (p1==0) {throw EmptyException () }
return pl
}
}
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) [685 { Implementation of the
Interface AnotherFoo

class AnotherFOO (FOO){
proc _ AnotherFOO__ (self, s, d) {
self._ FOO__ (s,d)}
proc  operation (self, p1, p2, p3) {
if (pl ==0) {throw EmptyException() }
p2.value = p1 + p3.value
return pl
}
}

) [6-86) <

Object Registration

[ Provided by two approaches

[0 The POA approach:

O PortableServer::Servant is CorbaScript class
instance

[0 A Java-like approach:
[0 CORBA.ORB.connect() and disconnect() methods
O Connections may be done explicitly or implicitly
[ Disconnections are always done explicitly
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) 687/ <

Object Registration Example

>>> g_foo = FOO ("Hello",10)

>>> #'a_foo' refers to a FOO instance.

>>> CORBA.ORB.connect(a_foo, Foo, "my_foo")

>>> #'a_foo' is now associated to a Foo CORBA object.
>>> # The 'a_foo' instance becomes accessible from
>>> # the ORB. The last parameter is optional.

>>> g_foo._this

< DSI Object Foo("IOR: . . .") >

>>># The '_this' attribute refers to the associated

>>> # DSI object.

>>> # This is the CORBA object reference implemented
>>> # by the 'a_foo' instance.

>>> .

>>> CORBA.ORB.disconnect(a_foo)

>>> # Explicit disconnection. The 'a_foo'

>>> # instance becomes inaccessible from the ORB.

Object Adapter Run-Time

Exceptions

[ CORBA::BAD_OPERATION

O the invoked IDL operation is not supported by the
implementation

[1 CORBA::OBJ _ADAPTER

[ the servant object has been explicitly disconnected
[1 CORBA::NO_IMPLEMENT

[ the servant object does not provide implementation
[1 CORBA::BAD_INV_ORDER

O internal exception during operation execution
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) [6-88]

Binding for OMG IDL TypeCode

[0 The IDL TypeCode type is reflected by the
CorbaScript CORBA.TypeCode type

O with standard operations: equal , kind , ...
O also the CORBA.TCKind enumeration

O All IDL type reflections are CORBA.TypeCode

values
/l OMG IDL
interface ExampleTC { void send (in TypeCode tc); };
>>> 0 = ExampleTC(“IOR:. . ."”)
>>> 0.send(CORBA.Long)
>>> 0.send(Point)
>>> 0.send(Foo)

) 688 <

Binding for OMG IDL TypeCode

0 OMG IDL Example

interface ExampleTC {
void send (in TypeCode tc);
h
[0 CorbaScript Representation

>>> 0.send(CORBA.Long)

>>> 0.send(Point)

>>> 0.send(Foo)

>>> tc = CORBA.TypeCode(Foo)
>>> 0.send(tc)
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) 689/ €

The CORBA.TypeCode Type

tc.equal(aCorbaType) tc.member_type(anindex)
tc.kind() tc.member_label(anindex)
tc.id() tc.discriminator_type()
tc.name() tc.default_index()
tc.member_count() tc.length()
tc.member_name(anindex) tc.content_type()

Binding for OMG IDL Any
[0 The IDL Any type is reflected by the CorbaScript

CO

RBA.Any type

O with two attributes: value and type

[0 The reflection of any IDL type and value can be
coerced to a CORBA.Any value

// OMG IDL

interface ExampleAny { void send (in any a); };
>>> 0 = ExampleAny("IOR:....")

>>> 0.send(CORBA.Long(10))

>>> 0.send(Point(10,10))

>>> 0.send(AnotherFoo)
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) [6-90] <
Binding for OMG IDL Any
[0 OMG IDL Example

interface ExampleAny {
void send (in any a);
h
[0 CorbaScript Representation
>>> p = Point(10,10)

>>> 0.send(CORBA.Long(10))
>>> 0.send(p)

>>> 0.send(foo)

>>> 0.send(AnotherFoo)

2 [E90<
Binding for OMG IDL Any

[0 CorbaScript Representation
>>> a = CORBA.Any(p)
>>> a
CORBA.Any(Point(10,10))
>>> 0.send(a)

>>> a.type

< OMG-IDL struct Point {
double x;
double y;

h>

>>> a.value

Point(10,10)
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Binding for OMG IDL Any

[0 CORBA.Any Implicit Conversions

Type Conversion to

along L CORBA::Any(CORBA::Long(L))

a double D CORBA::Any(CORBA::Double(D))
achar C CORBA::Any(CORBA::Char(C))

a boolean B CORBA::Any(CORBA::Boolean(B))
astring S CORBA::Any(CORBA::String(S))

) 691 €

The Global CORBA Object

[1 Reflection of the CORBAmModule

[0 Contains the hierarchy of objects
O Basic OMG IDL types (Long, Double , String , ...)
O TypeCode and Any types
[0 Some basic enums (TCKind , CompletionStatus )
[ Standard exception types
[0 the Object type with its standard operations

[0 the ORBsingleton object with its standard operations
O+ connect , disconnect
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) 691/

The Global CORBA Object

[0 CorbaScript functionalities

>>> CORBA.Object

< OMG-IDL interface CORBA::Object {
InternalSlot readonly _ior;
InternalSlot readonly _is_local,
InternalMethod _hash(argl);
InternalMethod _is_equivalent(argl);

b >

) 692 <

The CORBA::ORBObject

[0 Reflection of the ORB singleton object

>>> CORBA.ORB

< scope CORBA.ORB {
InternalFunction (argl);
InternalFunction list_initial_services();
InternalFunction connect(aninstance,

anlDLInterface, anObjectName,anAttributeName);

InternalFunction disconnect(argl,...);
InternalFunction string_to_object(argl);
InternalFunction object_to_string(argl);
InternalFunction run();
InternalFunction shutdown();

}>




Part 4:

Summary and Conclusion

) [23]<

Proof of Concept

O LIFL provides a CorbaScript implementation
O based on CORBA 2.2
O Current supported ORB:
0 MICO, OAK, ORBacus, Visibroker 3.2 and 3.3 -.
O Current supported OS:

O AIX, HP-UX, Linux, SGI IRIX, Solaris, ’
and Windows 95/NT ~

[ Free and available with its full C++ source code
[0 demos, naming and event services

O At: http://corbaweb.lifl.fr/CorbaScript/
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Summary

[0 CORBA 3.0 will incorporate a CORBA Scripting
Language Specification
[0 Our CorbaScript proposal provides
[ a simple object-oriented scripting language
[0 a CORBA dynamic binding
[0 OMG IDL type system integration
O implementable and already implemented
[0 Moreover our submission is compliant with

current RFP submissions as long as they are
described with OMG IDL

The Future

O For next meetings, we could
Oimprove some submission details

Oprovide a binding for OMG IDL Value Type
and Box

[0But we also need help
Ocomments of ORBOS reviewers
Cother supporters
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Questions?

Why a New Language?

[0 CorbaScript seamlessly reflects the OMG IDL
and the CORBA object model

O In the past, OMG has already defined new
solutions to solve integration problems:
[0 OMG IDL was a new definition language
O IIOP was a new protocol
O and so on

[0 CorbaScript could be the new CORBA Scripting
Language :-)
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Legacy Code Integration

[0 Seamless integration of any dynamic C library
[ Calls are safely checked at runtime

> |libC = C.Library  (“libc.so”)
> systemC = libC. resolve ( C.long,“system”,

C.string,“command”)

> systemC(“ls”)

[0 Seamless Java code integration in the future (JNI)

CorbaScript and Java
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Performances

[0 Performances => Implementation issues

[0 It is not our CorbaScript issue:
O Interactive
O Interpreted
0 Dynamic typing
O Glue for CORBA objects/components

O Performances => compilation and static typing

[0 However our CorbaScript needs improvements

Performances (under work)

interfaceBench{
void bench() ;

h
100,000 invocations with OmniBroker on Sun Ultra 1 with TCP/I
Time in milliseconds

Server
Skeletons C++  DSIC++ CorbaScript

Stubs C++ 91981( 0,00%| 105695 14,91%| 220545| 139,77%
Client [DSIC++ 100209 8,95%| 113133| 23,00%| 222944| 142,38%
CorbaScript | 161723| 75,82% | 174450( 89,66%|  284838| 209,67%

CorbaScript i8 times slowerthan the C++ static approach!

U
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